-1- Substituted dihydropyrazolones and their use The present application
relates to novel substituted dihydropyrazolone derivatives, processes for
their preparation, their use for treatment a_uld_/or prophylaxis of diseases and
their use for the preparation of medicaments for treatment and/or prophylaxis

of digpasesediRiHEHN AR SRRy assH[RE and haematological diseases and
kidney diseases, and for promoting wound healing. A deficient supply of
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an immediate response, which includes inter alia an increase in the cardiac
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here serves to compensate the oxygen_ deficiency. Thus, expression of
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oxygen deficiency is rendered possible [Schmidt, Thews (ed.), Physiologic

desMenasfa@rorgatilsreds capable to a limited exteatapting acutely and chronically to situations

of reduced oxygen supply. In addition to an immetigesponse, which includes inter alia an
increase in the cardiac output and respiratory wwugmd a local dilation of blood vessels by
vegetative-nervous control mechanisms, hypoxiagsriabout a change in the transcription of
25 numerous genes. The function of the gene produets Berves to compensate the oxygen
deficiency. Thus, expression of several enzymeglgtolysis and glucose transporter 1 is
enhanced, as a result of which anaerobic ATP pramiuincreases and survival of the oxygen
deficiency is rendered possible [Schmidt, Thews.)(dehysiologie des Menschen, 27th ed.,
Springer Verlag, Berlin, 1997; Loffler, Petridesd (g Biochemie und Pathobiochemie, 7th ed.,
30 Springer Verlag, Berlin, 2003].

Hypoxia furthermore leads to enhanced expressiomagtular endothelial cell growth factor,
VEGF, as a result of which regeneration of bloodsets (angiogenesis) is stimulated in hypoxic
tissues. The blood flow through ischaemic tissughereby improved in the long term. This

counter-regulation is evidently only very inadeguet the case of various cardiovascular diseases



Springer Verlag, Berlin, 1997; Loffler, Petrides (ed.), Biochemie and
Pathobiochemie, 7th ed., 30 Springer Verlag, Berlin, 2003]. Hypoxia
furthermore leads to enhanced expression_of vascular endothelial cell growth
factor, VEGF, as a result of which regenefation of blood vessels
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25  Mechanisms and treatment of anemia in chronic heart failure, Congest. Heart. Fail. 10 (5), 243-7
(2004)].

The genes described above which are induced byxigydwave the common feature that the
increase in their expression under hypoxia is chubg the so-called hypoxia-inducible
transcription factor (HIF). HIF is a heterodimetranscription factor which comprises an alpha
30 and a beta subunit. Three HIF alpha isoforms haems ldescribed, of which HIF-1 alpha and HIF-
2 alpha are highly homologous and are of importdacéypoxia-induced gene expression. While
the beta subunit (of which 2 isoforms have beercrilesd), which is also called ARNT (aryl
hydrocarbon receptor nuclear translocator), is esged constitutively, expression of the alpha
subunit depends on the oxygen content in the dalller normoxia, the HIF alpha protein is poly-

35 ubiquitinized and then degraded proteasomally. Uingoxia this degradation is inhibited, so



of morbidity in patients with cardiac insufficiency [overviews in: Caiola and
Cheng, Use of erythropoietin in heart failure management, Ann.
Pharmacother. 38 (12), 2145-9 (2004); Kafz, 25 Mechanisms and treatment
of anemia in chronic heart failure, Congest. Heart. Fail. 10 (5), 243-7 (2004)].
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VBC complex, which adapts the HIF alpha subunianoE3 ubiquitin ligase, bonds to the prolyl-

hydroxylated HIF alpha subunit. Since the proliytiroxylation of the HIF alpha subunit and its

25 subsequent degradation takes place as a functittireohtracellular concentration of oxygen, HIF
prolyl 4-hydroxylases have also been called a #lloxygen sensor. Three isoforms of these
enzymes have been identified: EGLN1/PHD2, EGLN2/RHind EGLN3/PHD3. Two of these
enzymes (EGLN2/PHD1 and EGLN3/PHD3) are inducedsiceptionally even under hypoxia and
are possibly responsible for the lowering of thé-Hilpha levels to be observed under chronic

30 hypoxia [overview in: Schofield and Ratcliff@xygen sensing by HIF hydroxylases, Nat. Rev.
Mol. Cell. Biol. 5 (5), 343-54 (2004)].

Selective pharmacological inhibition of HIF proBdhydroxylases brings about the increase in the
gene expression of HIF-dependent target genes santerefore beneficial for the therapy of

numerous disease syndromes. In the case of disefides cardiovascular system in particular, an



1337-40 (2001); Ivan et al., Biochemical purification and pharmacological
inhibition of a mammalian prolyl hydroxylase acting on hypoxia-inducible
factor, Proc. Natl. Acad. Sci. U.S.A. 99 (21), 13459-64 (2002)]. The enzymes
were annotated as prolyl hydroxylases for the first time in 2001 [Aravind and
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T T S e e e R e D N e W Y By razotes
for treatment of neuropsychiatric diseases arelalisd in WO 2006/101903. Heteroaryl-
substituted pyrazole derivatives for treatment aihpand various CNS diseases are furthermore
25 described in WO 03/051833 and WO 2004/089303. W@6214213 has meanwhile disclosed

2,4-dipyridyl-1,2-dihydropyrazolones as inhibitafsHIF prolyl 4-hydroxylases.

The X-ray crystal structure of the compound 3-mefhfpyridin-2-yl)-4-(1-pyridin-2-yl-3-methyl-
1H-pyrazol-5-yl)-H-3-pyrazolin-5(H)-one (other name: 5,5-dimethyl-2,2'-dipyridin{21y,2'-di-
hydro-H,3H-3,4'-bipyrazol-3'-one) is reported #Acta Crystallogr., Section E: Structure Reports

30 Online E57 (11), 01126-01127 (2001¢Hem. Abstr. 2001:796190]. The synthesis of certain 3',5-
dimethyl-2-phenyl-1'-(1,3-thiazol-2-yl)H;2H-3,4'-bipyrazol-5'-0l derivatives is described in
Indian J. Heterocyclic Chem. 3 (1), 5-8 (1993) Chem. Abstr. 1994:323362]. The preparation and
tautomerism of individual 4-(pyrazol-5-yl)pyrazolinone derivatives is reported ih Hetero-
cyclic Chem. 27 (4), 865-870 (1990)CGhem. Abstr. 1991:428557]. A therapeutic use has not



10 potency, and therefore in in vivo models have as yet shown no action in
the sense of an induction of HIF target genes. Or they are iron-complexing
agents (chelators), such as desferroxamlng which act as non-specific
inhibitors of iron-containing dioxygenases and, although they bring about an

indygienPhibg &%&%&?W%ée%&%ﬁ%%@mw&ﬂ (BRAUGSTS. tF'h\é'\éQm oundtea-
evidently counteract erythrop0|eS|s %gé(‘l of the available iron.

2-H RN AP DY i st %ﬁ%rﬁof" 's listed as
fungitédbbzatiple ardV/QiZMNGEEIBIAIEP 165 448 and EP 212 281. The use of
2-heteroaryl-4-aryl-1,2-dihydropyrazolones as lipoxygenase inhibitors for
treatmepbjetresph@ioaséradhveatdioitagcplaviaae indlapomatomnidiseas®s ismployed for

slaimed.in By 1R3539. if daRiRhe Koo ANaiORaZRIgREF ARG a

herbicidal activity are described in DE 2 651 008. The preparation and

ph mg colo cI ertles ofcertal 20 2-pyridyl 12d| dro ra nes. are

oo es) PR RE g RN Yot R AR AR G 88 specinc
omm@s@t&mf WE)msMM@&@étéﬁ\ﬁ?%@ﬁﬂp@fmﬁw'ﬁ@hH@Saﬁ@mﬁ?@r@ﬁmmémﬂsm bring
partiabstibioiy efier paateentpbraradsnidisenstshapibhiydioxytafjet genes, such as e.g.

alko sub tity Ies r treatm ne ro chlatrlc d eases are
s el n ol R R M G
for tr atment of pain and various CNS diseases are furthermore 25 described
1 WO GRS T Al ey S60575B990% BB 6114213 has meanwhile
disclosed 2,4- dlpyrldyl -1,2- dlhydropyrazolones as inhibitors of HIF prolyl
4-hydroxylases. The X-ray ystal structure of the compound
3-methyl-I-(pyridin-2-yl)-4-(1-pyridin-2-yl3-methyl-
1H-pyrazol-5-yl)-2H-3-pyragdfin- E\ 1H) one (othg me:
5,5'-dimethyl-2,2'-dipyrdi-2-yl=1' Pipyrazol-3'-one) is
reported in Acta Crystallogr., é'ctlon E Stfucture Reports 30 Quline E57
(11), 01126-01127 (2001) [Chem. Abs&f 2001:796190]. The synthesis of
certain 3',5- dimethyl-2-phenyl-1'-(1,3-thiazol-2-yl)-1'H,2H-3,4'-bipyrazol-5'-ol
derivatives is described in Indian J. Heterocyclic Chem. 3 (1), 5-8 (1993)
[Chléh‘t" K&Bstr. 1994: 323362]. The preparation and tautomerism of individual
4-(pyrazol-5-yl)pyrazolin-5-one derivatives is reported in J. Hetero- cyclic
Chefn. 277&pye8@8s8Y0r(@5990) [Chem. Abstr. 1991:428557]. A therapeutic
use has not -5- hitherto been described for the compounds mentioned in
thes¥ publieatieerss Tiperagempooyrh@-tert-
butyl-1'-[4-(4-chlorophenyl)-1,3-thiazol-2-yl]-3',5-dimethyl-1'H,2H-3,4'-bipyraz
1®I-5R0l is lisprebastsadestigsanple io WitkrBRd0d&dbaydical which is attached via a

nitrogen atom,

where the heterocyclyl radical may be substituted lsubstituent, where the substituent is
selected from the group consisting of hydroxyl, toyycarbonyl, G-Cs-alkyl, C;-Cs-
alkylamino and @ Cs-cycloalkyl,

20 or
where the heterocyclyl radical may be substitutged o 4 fluorine substituents,
and salts, solvates and solvates of the saltsghere

Compounds according to the invention are the comgewf the formula () and their salts,

solvates and solvates of the salts, and the congzomcluded in the formula (1) and mentioned in



The object of the present invention is to provide novel compounds which can
be employed for 5 treatment of diseases, in particular cardiovascular and
haematological diseases. In the context of the present invention, compounds
are now described which act as specific inhibitors of HIF prolyl

4-hyoxdases_And-BBdhe Rasisy lisRPeel s AR MRFRENIRE BIiRG salts, where the
about in vivo, after%arenteral or oral administration, the induction of HIF

targ& YOS JNEHAY dy e NiteiB iR SN LA THRTBEIE JRVBPE 2GR already salts,
therssiyatem mudsdvathsay thgysatythropoiesis. 10 The present invention

provides compounds of the formula RZ O X =N ;N R N N ), Hin which X
represenrisidcnGHadoraipre serts hydeagen _ommmxe_léoiaamemeﬁgmts @nantiomers,
@atﬁgg‘?ge%n@rg)'rﬂgﬁgp&ﬁﬁdoﬁq%ﬁp‘%ﬂlﬁ!ﬂa@qﬁ@%'%@@F@%@%%é@th% enantiomers or

nitrogen atom, where the heterocyclyl radical may be substituted by a
subégﬁﬁiéﬁefﬁﬂ‘ién%%ﬁ‘%ﬂti?ﬁ?ﬁé'ﬁf @ digttd A IGRO H ORI SRRg gtents can be
hydisntate dhfrdnoxycia gyt s ©8eG8vidkyd; CR@Btdadiopharaiinaadmnadwn manner.
C3-C6-cycloalkyl, 20 or where the heterocyclyl radical may be substituted by

1 towlhluoring ssHasbiiiestsccarnthgabsiheoladasoanshanvatesiohiee Salies, the present

theri%\%hclli%rpr%%l#égséﬁ:\ %otgjlljlpgng?imgrrlngs\(entlon are the compounds of the
formulaz and their salts, solvates and solvates of the salts, and the

ds included in the formula (1) and mentioned in -6- the followi
BB AT AN R S COAAEL A CoR IR e ces of e
wherentpeunsisrapesusicls indhedeveinione Sokeuteiet i tic mesivrsrsitahletier pharmaceutical

folluiramaredrobalisadyYssalidmple, for isolatiopuoification of the compounds according to the

invention are also included.

Physiologically acceptable salts of the compourtd®@ling to the invention include acid addition
15 salts of mineral acids, carboxylic acids and sulph@acids, for example salts of hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric aci@dthanesulphonic acid, ethanesulphonic acid,
toluenesulphonic acid, benzenesulphonic acid, mamedisulphonic acid, acetic acid,
trifluoroacetic acid, propionic acid, lactic actdrtaric acid, malic acid, citric acid, fumaric dgci

maleic acid and benzoic acid.

20 Physiologically acceptable salts of the compourmt®ring to the invention also include salts of
conventional bases, such as, by way of examplepagigrably, alkali metal salts (for example
sodium and potassium salts), alkaline earth mettd §for example calcium and magnesium salts)
and ammonium salts derived from ammonia or organimes having 1 to 16 C atoms, such as, by
way of example and preferably, ethylamine, diethnjtee, triethylamine, ethyldiisopropylamine,

25 monoethanolamine, diethanolamine, triethanolamiieyclohexylamine, dimethylaminoethanol,
procaine, dibenzylamine N-methylmorpholine, arginine, lysine, ethylenediaenirand N-

methylpiperidine.

Solvatesin the context of the invention are describedrasé forms of the compounds according
to the invention which form a complex in the satidliquid state by coordination with solvent
30 molecules. Hydrates are a specific form of solvatesvhich the coordination takes place with

water. Hydrates are preferred solvates in the gbwofethe present invention.

The present invention moreover also includes pmgslraf the compounds according to the



solvates and solvates of the salts. The compounds according to the invention
can exist in stereoisomeric forms (enantiomers, 5 diastereomers), depending
on their structure. The invention therefore i7n_cludes the enantiomers or
diastereomers and their particular mixtures. The stereoisomerically uniform

CONGHRIRIBIS FAD tfmi SHHRGSFARSHED OIHIR G SRANIQRRSTSAMY Blologically active

diastereomers in a known manner. Where the compounds according to the
invelitiORLYR JREuPTh EROYSHTSESOrAaME SreEERY MvRYRIBHURR V&L afiompounds
the sacooringric foeinsent® P defngdesalteeintithnehedriet of the present

invention are physiologically acceptable salts of the compounds according to

the inveatiaontsSalts whigh aehnotviheioselve Sabstablraler plearoiaeeigtioalaning, unless
yse&lgg%gra@wggq, for example, for isolation or purification of the

compounds according to the invention are also included. Physiologically

o S o i e S R L TR B T e .o
exaffPYAROBE IONGY I EBIE e wiavoTareesei MediMo Rt RIERY!, isopropyl.
phosphoric acid, methanesulphonic acid, ethanesulphonic acid,
tolualkglsmmoorsiorestdisbemn zdryésulzh arica didyinapinth ale@eldiseth mdpreedsgdily of one
aC_eHﬁo?r%!H' aF[E!)‘I"éQBQﬁ’rE@H@, af) %@r%&ﬁf?%clgwl%‘y‘t& .ﬁ@%éﬁ&@%tﬁﬁ%ﬂ@@hylamino,
acid, citric acid, fumaric acid, m%!fEICﬁCII an begzmcI acid. 20 .
1%hy%ﬂ%°g¥i'&‘ﬂ]19°absc°é’b‘f8¥laf‘é“§kﬂw' e B BR NS ALY BN T8 L A R Rino.N-
alsanieibiitien sedtsylemicon anatirrablryEs hquebyEs)iby: wagolleiample dpd example,
prefemblynalkatoneinl saliso(fadiexarmg SRHANMAHFsRPIRpR4EAE A hikylamino radical
alka}!gqlgne%rttgl %régr cl) nsgtlgs foga%ﬁaré}%&gg&%m and magnesium salts) and
ammonitdm salts derived Trom ammonia Or organic amines having 1 to 16 C
atoms, such as, by way of example and preferably, ethylamine,
diethYRAAING MERERRR S n 88y IdisGHTBRYAHRIRY B YNEGKBR-IhhPafifyPon atoms;
18liethatslayhireejcaie thaioblarmynies dieyicioled xyfanwsdyssadiphee ting sminagthiipelference are
Procaingy e RANBINNRy NsFRAEI URRIMIRE, arginine, lysine,

ethylenediamine and N- methylpiperidine. Solvates in the context of the

INVeNLon &SR35 IRE 4% I0PRE LENE 0 MR AQMPAUIME AGEOIAINE LR Wapresents

invention which form a complex in the Solid or liquid state Dy coordination .

withPSBRANGY 8O TRTISERI et pigeirelie s24 e bhevBific 1BEnRIBMSoNUtB SOMalRsIe nitrogen

the @mofdjilaaﬂninatkesaumewﬁh}d water 2Hydifsialp aseopeciaried seteaia®i(s) and/or a
Zéhe ﬁ&‘éFSér‘o%tQ&e%'ESEf%Hﬂ}é@r&}BEb consisting ,0ONS, SO, S¢) where a nitrogen atom may

also form an N-oxide. Preference is given to 474membered monocyclic saturated heterocyclyl

radicals having up to one further heteroatom from group consisting of O, N and S, by way of
example and by way of preference azetidin-1-yl,rgym-1-yl, piperidin-1-yl, morpholin-4-yl,
thiomorpholin-4-yl, piperazin-1-yl, 1,2-oxazinany-1,4-oxazepan-4-yl, 1,4-thiazepan-4-yl.

25 Preference is given to compounds of the formular{ljvhich

X represents N or CH,
R! represents hydrogen or cyano,
R? represents a saturated 4- to 7-membered heteypagalical which is attached via a

nitrogen atom,

30 where the heterocyclyl radical is substituted lig 2 fluorine substituents,



The present invention moreover also includes prodrugs of the compounds
according to the -7- invention. The term "prodrugs"” includes compounds
which themselves can be biologically active or inactive, but are converted
(for example metabolically or hydrolytically} into compounds according to the
inveption during their dwell time in the body. In the context of the present
invention, the substituents have the following meaning, unless 5 specified

othepwise: Alkyl per "alkyl" in alkylamino represent a straight-chain or
Ehed Sr A T

branched a to 3 carbon atoms, by way of example and

by way of preference methyl, ethyl, n-propyl, isopropyl. Alkylamino :
representd X RV RNo Hdro A UG o S e S0RE TheeBstiuagy ' setected
of one anbenEi etk abRtiatieae); By avelpadibxample and by way of

preference methylamino, ethylamino, 10 n-propylamino, isopropylamino,
NN-alimethylamino, NN-dethylamino, N-ethyl-N-methylamino, N-
methyl-N-n-propylamino and N-isopropyl-N-n-propylamino. C,-C3-Alkylamino,

for grampiepréepigseeisim-manoalkylamino radical having 1 to 3 carbon

atoms or represents a dialkylamino radical having 1 to 3 carbon atoms each

per alkyl syRstitdestiait-£iaad LigRigReNEy 31BQNSMHGHASYHRANMSEIRR is selected from
having generally 3 to 6 carbon ?t%m ; 15 cgvclolalgl r%(iicals qu%:h ma beoI c
mentionedl By HAPoFEXaFHRte And RPN P PFerSralb AveCegupmig e SC-
cyclobutylsysjeidfyentyl and cyclohexyl. A saturated 4- to 7-membered
heterocyclyl radical which is attached via a nitrogen atom represents a

1ononocyclic saturated heterocyclic radical having 4 to 7 ring atoms which
contain one nitrogen atom via which it is attached and up to 2, preferably up
to oRe, furtheehaieroateratimandipb2draterarayn selected from the
group consisting of N, 0, S, SO, SO2, where a nitrogen atom may also form

an Nraxiges RERIRERNER Saves dpiis Wikdpgmbered monocyclic saturated
heterocyclyl radicals having up to one further heteroatom from the group

COniRH RE0: DLARSSROUANCl SXamRlG Ay ey of preference

azetidi yrrolin-1-yl, piperidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl,
piperazin-1-yl, 1,2-oxazinan-2-yl, 1,4-oxazepan-4-yl, 1,4-thiazepan-4-yl. 25
Pre erencéeééﬁ'ﬁ/rétﬁ thooécgr%pounds of the formula (1), in which X represents N

or CH, R' represents hydrogen or cyano,
15 R represents hydrogen or cyano,

R? represents azetidin-1-yl, pyrrolin-1-yl or pipénidL-yl,

where azetidin-1-yl, pyrrolin-1-yl and piperidinyl-are substituted by 1 to 4 fluorine

substituents,
or
20 R? represents piperazin-1-yl,

where piperazin-1-yl is substituted in the 4-pasitiby one substituent, where the

substituent is selected from the group consistingseCe-cycloalkyl,
or

R? represents azetidin-1-yl,



R2 represents a saturated 4- to 7-membered heterocyclyl radical which is
attached via a nitrogen atom, 30 where the heterocyclyl radical is substituted
by 1 to 4 fluorine substituents, 8- or R2 re_%rgsents piperazin-l-yl, where
piperazin-1-yl is substituted by one substitlent, where the substituent is

selected {iaEIdhs BfgMPLSRNSISINEREEP-FOryCBltt o) YnR2SIBRIARSRSwhere the
azetidin-1-yl, where azetidin-1-yl is substituted bé/ one substituent, where the

substituert&UB{8es 51T GPBLIN EoIEEn GO RYBPORFRMSBIRANY!: methy! and
C3-C3-alkyimaBy@®iatkylamino and C3 C6- cycloalkyl, 10 or R2 represents
1,2-oxazinan-2-yl or 1,4-oxazepan-4-yl, and salts, solvates and solvates of

the salts thereof. Preference is given to compounds of the formula (I) in

which X represents N or CH, 15 R' represents hydrogen or cyano, R2

sepresentsepzeligin-1-y by a3t vk arpieriianlayl, where azetidin-1-yl,
pyrrolin-1-yl and piperidin-1-yl are substituted by 1 to 4 fluorine substituents,

or 20 RATESSRBLRIPESRAIBs iy RgfERiRgrazin-1-yl is substituted in the
4-position by one substituent, where the substituent is selected from the
OroWp.FARRISIAG ) el & YRIRB!M: B uRAdFRIRS AR, azetidin-1-yl, -9-

X represents N or CH,

R! represents hydrogen or cyano,

10 R? represents a saturated 4- to 7-membered heteypagdical which is attached via a

nitrogen atom,
where the heterocyclyl radical is substituted tig 4 fluorine substituents,
and salts, solvates and solvates of the saltsdhere
Preference is also given to compounds of the faar(ijilin which
15 X represents N or CH,
R! represents hydrogen or cyano,
R? represents azetidin-1-yl, pyrrolin-1-yl or pipénidL-yl,

where azetidin-1-yl, pyrrolin-1-yl and piperidinyl-are substituted by 1 to 4 fluorine

substituents,
20 and salts, solvates and solvates of the saltsahere
Preference is also given to compounds of the faar(ijilin which
X represents N or CH,
R represents hydrogen or cyano,

R? represents azetidin-1-yl, pyrrolin-1-yl or pipénidL-yl,



where azefidin-1-yl is substituted in the 3-position by one substituent, where
the substituent is selected from the group consisting of hydroxycarbonyl,
methyl and dimethylamino, or 5 R2 repr_easoe_nts 1,2-oxazinan-2-yl or
1,4-oxazepan-4-yl, and salts, solvates and solvates of the salts thereof.

Preferencg g @IS givanit9 cComramnds oftae Spramuliadhie Wistufed by 2 fluorine
represents N or CH, R’ represents hyc ro%en or C%%no’ 10 R2 regresents a

saturated 3 HSAE BTN AEA (HAIEY RAME RN R
nitrogen atom, where the heterocyclyl radical is substituted by 1 to 4 fluorine
sub3BtLiEs selyiesArd slkpre 9'dhe IS of the salts thereof. Preference
is also given to compounds of the formula (1) in which 15 X represents N or
CH Prefespiies smits hgirigerr enrsnss, ke daréibnadighefidin-1-yl,
pyrrolin-1-yl or piperidin-1-yl, where azefidin-1-yl, pyrrolin-1-yl and
Pipetidin-TepresensuistitGtéd by 1 to 4 fluorine substituents, 20 and salts,
solvates and solvates of the salts thereof. Preference is also given to
compoundsméiberdoRmdged birtydhch X represents N or CH, R' represents
hydrogen or cyano, R2 represents azefidin-1-yl, pyrrolin-1-yl or piperidin-1-yl,
-10pwhergeazefigia-JipdsR¥Rlin-1-yl and piperidin-1-yl are substituted by 2
fluorine substituents, where these substituents are attached to the same
carbon atqfp. Al sellsn ol s, A0 ROl RS0 A R iR s CHTRIFRGE setected

is also given to compounds of the formula {1) in whic
from the group consisting of;Cs-cycloalkyl,

10 and salts, solvates and solvates of the saltsdhere

Preference is also given to compounds of the foar(iyilin which

X represents N or CH,
R! represents hydrogen or cyano,
R? represents piperazin-1-yl,
15 where piperazin-1-yl is substituted in the 4-pasitiby one substituent, where the

substituent is selected from the group consistingzeCs-cycloalkyl,
and salts, solvates and solvates of the saltsghere

Preference is also given to compounds of the foariilin which

X represents N or CH,
20 R! represents hydrogen or cyano,
R? represents azetidin-1-yl,

where azetidin-1-yl is substituted by one substituehere the substituent is selected from
the group consisting of hydroxycarbonyl,-Cs-alkyl, C;-Cs-alkylamino and GCg-
cycloalkyl,



5 X represents N or CH, R' represents hydrogen or cyano, R2 represents
piperazin-1-yl, where piperazin-1-yl is substituted by one substituent, where
the substituent is selected from the group Eonsisting of C3-C6-cycloalkyl, 10
and salts, solvates and solvates of the séIiLs thereof. Preference is also given

10 CORRAHAAS QARSI TBNEEY & tDichsaneppresents N or CH, R

represents hydrogen or cyano, R2 represents piperazin-1-yl, 15 where

pip in-1-vl.is ituted | -ROSIt stituent, where the
subeg%iégﬁ%% §e Zéé?gg%o?ﬁnct e éﬁrﬁﬂ%?fgﬁ%?scﬁ%@ g?v ggRC&cycloalkyl, and
salr:% solvates an(tzl Iv% s of the salts thereof. Preference is also given to
co pouncf%pé??ﬁ%? ru (1) in which X represents N or CH, 20 R

represents hydrogen or cyano, R2 represents azefidin-1-yl, where
azeftdin-16PIESIEEHYAIRBFBY O Qbsfituent, where the subsfituent is

selected from the group consisting of hydroxycarbonyl, C3-C3-alkyl,
T3-R3-alkipenerpaante cidel cycloalkyl, -11- and salts, solvates and

solvates of the salts thereof. Preference is also given to compounds of the

formula (IwimeverazktidhrépeseartistiNted QH R swsttsemseliye ngettemt yasmected from
5 R2 represepts azefidisahy bMhersaaabishor Indis) axmaetiiies Ry one

subsfituent, where the subsfituent is selected from the group consisting of

hydroRVCRDABYLEICHRY SBRg U BAHY [BfuaR.and salts, solvates and solvates

of the salts thereof.

Preference is also given to compounds of the foariilin which
10 X represents N or CH,

R! represents hydrogen or cyano,

R? represents azetidin-1-yl,

where azetidin-1-yl is substituted in the 3-positiby one substituent, where the
substituent is selected from the group consistifighwdroxycarbonyl, methyl and

15 dimethylamino,
and salts, solvates and solvates of the saltsahere

Preference is also given to compounds of the foariilin which

X represents N or CH,
R! represents hydrogen or cyano,
20 R? represents 1,2-oxazinan-2-yl or 1,4-oxazepan-4-yl.

Preference is also given to compounds of the faar(ijilin which X represents N.
Preference is also given to compounds of the faartijilin which R represents hydrogen.
Preference is also given to compounds of the faartijlin which R represents cyano.

Preference is also given to compounds of the faanfl)l in which R represents 4-cyclobutyl-



Preference is also given to compounds of the formula (1) in which 10 X
represents N or CH, R' represents hydrogen or cyano, R2 represents
azefidin-1-yl, where azefidin-1-yl is substituted in the 3-position by one
subsfituent, where the subsfituent is selected from the group consisting of
hydrperearenyl, methyl and 15 dimethylamino, and salts, solvates and
solvates of the salts thereof. Preference is also given to compounds of the
for i i ; e r ' s hydrogen or cyano,
20 %&%‘gp&éﬁ%g%’g@éﬁggiﬁ%ﬁ;}ﬁ%ﬁf‘ﬂ%@@égﬂ?ﬁ%_ Preference is also
give>? to compountdﬁ\]of tgﬁ formula (1) in which X represents N. Preference is
also givenr?B 88%]psouﬁas of the formula (I) in which R’ represents hydrogen.
Preference is also given to compounds of the formula (1) in which R’
repRsent$S SO PrEBPence is also given to compounds of the formula (1) in
which R2 represents 4-cyclobutyl -12- piperazin-1-yl. Preference is also given
%0 cB?npodﬂ@F@Weafcﬁ%lﬁPéed)"m RhichexheigreSer sediea hRh is attached via a
representsigyge a2 represents a saturated 4- to 7-membered
heterocyclyl radical which is attached via a nitrogen atom, where the

heterocyclyh&adipal ie sty tediey Qe rkheitdesy siibsitdhe HBIHeRL K tituent is
selected from th group con&stmg of h}(drox , %droxy{%%{bogé/l, C3-C3 Pj‘gf(yl .
C3-C3 alﬁﬁis%"iﬁo "0 BS-e8URy ERSIRING BT PNRIRRYe RETRLSRS Ly EyF Ak al Cs

is substitudtlyinaent fifariyelealkdtituents, and salts, solvates and solvates

of the salts thereof.
10 or

where the heterocyclyl radical is substituted g 4 fluorine substituents,
and salts, solvates and solvates of the saltsghere

The radical definitions given in detail in the pewtar combinations or preferred combinations of
radicals are also replaced as desired by radidalitiens of other combinations, independently of

15 the particular radical combinations given.

Combinations of two or more of the abovementionedfegred ranges are very particularly

preferred.

The 1,2-dihydropyrazol-3-one derivatives of thariata (l) according to the invention can also be
in the tautomeric H-pyrazol-5-ol form (I') (see following Scheme I)ettwo tautomeric forms are

20 expressly included in the present invention.

Scheme 1
R? R2
O — OH
/4 X=N =
<" N ) SR = \QN N A\ SR
N N=



The radical definitions given in detail in the particular combinations or
preferred combinations of radicals are also replaced as desired by radical
definitions of other combinations, indepe_n&*l;ptly of 15 the particular radical
combinations given. Combinations of two or more of the abovementioned

preferred angRS RIS YERMARLIG IR 1BF¢ferFadlm] BEthe compounds of the formula (1), or
1,2-dih dropf%/razol-B-one derivatives of the formula élr) according to the

inveition YA BeCirifR Yl ot TSI ATE U P BT tSee
following Scheme 1); the two tautomeric forms are 20 expressly included in
the BMSSEMIHVEREOAS &EAAe 1 HZHZ O X=N~/1OHX=NNNNRN ;R
6N/ H N (I) (P) - 13 The invention also provides a process for the preparation
of the compounds of the formula (1) lts, solvates and solvates of the
salts thereof, wherein, according to prdcess [A] compounds of the formula H
Z~ONOR (), 5inwhich R’ h&st given above, and Z'
represents methyl or ethyl, dre readfed in n ingrt solvent, if appropriate in
the presence of an acid, with a comfpound 0 Iormtqlg, RZ INS ZZ'iNH2 N
H (I11), R

5 in which R has the meaning given above, and
z represents methyl or ethyl,

are reacted in an inert solvent, if appropriatéhie presence of an acid, with a compound of the

formula

Nl (i,

10 in which R has the meaning given above,

to give compounds of the formula

Rz R
NZ | N |
N
S A
| 3
HN H N
pEEEEE—— N
|
@] XS

V),



10 in which R2 has the meaning given above, to give compounds of the
formulaR2 RZ LINH LINHNNHNHHZZONN O~\ RR (IV), -14- in
which Z', Wand R2 have the meaning gi\{eﬂ above, which, already under
these reaction conditions or in a subsequent reaction step under the

inflyengferPraddass raySliZ e i @iNg i gicampewads of the formula (1), and the
compounds of the formula () are, if appropriate with the appropriate (i)

| , . tod i : ) |
O S B S LA B S v
N 16f1203e(9yclize (prHates SressrinrRewrelirieetfigdhing given above, 10 are

condensed with a compound of the formula H3 \ O-Z2 (VI), H3C O-ZZ in
whiendzpe epreseings @idtieyioondn] ate fivenstmipbuhe st eneaisr(isizivents and/or (i)
5 bases or acids, converted into their salts, tlodwases, or the solvates of their salts,

or

[B] compounds of the formula
@] XS
vadl j(\N/ SN
O \=<
R! V),

in which Z and R have the meaning given above,

10 are condensed with a compound of the formula

HSC\ 00—z
N—< (v,
/ 2
H,C 0—z
in which
z? represents methyl or ethyl,

to give compounds of the formula

15 R
in which Z and R have the meaning given above,

and then reacted in the presence of an acid witorapound of the formula (lll) to give



CHs H3C-N Z,,0 N X (VIl), 15 H in which Z' and R' have the meaning given

above, and then reacted in the presence of an acid with a compound of the

formula (lIl) to give -15- compounds of the Eormula (IV), which, already under

these reaction conditions or in a subsequent reaction step under the

influeneR MR BraR prrlire 19)9s dhe.rompenras Ofdhaifaraarliiois drth B ubsequent

compounds of the formula 'g are, if appropriate with the appropriate (i?

oM AL AR 19D AT B BERR AR e RTINS PR AL Doty O

or the solvates of their salts, 5 or [C] the compound of the formula Cl INS )
iNHZNNE ompoyadfivateiodBURL sIGhERTEREIBR pPOrSEedl sRlyents and/or (i)
initiaHyewitih aods paiveseef ithe tfainsales, Ridwedds(1o0)thtGanvavbsalt Reirwatdhe

meaning given above, and then with compounds of the formula (VII) to give
gompounds of the formula (1), and the compounds of the formula (I) are, if
appropriate with the appropriate (i) solvents and/or (ii) bases or acids,

conparigd Itk sakssthalisolvates, or the solvates of their salts. The free

base of the salts can be obtained by reacting the salts of the compounds or
solvates of the 15 salts of the c0@|pounds with a base. Suitable bases are

alkali metal hydroxides such as, for example, sodium hydroxide or potassium
hydroxide, alkali metal or alkalh th metal carbonates, such as sodium
carbonate, potassium carbonq:s}, 061 cium carbonate or caesium carbonate,

or aqueous ammonia solution. ditize process, the free base of the

salts can be obtained, for example, by H (vin),

is, in water as the solvent in a one-pot process;ted initially with compounds of the formula

R=H  (IX),

10 in which R has the meaning given above,
and then with compounds of the formula (VII) toggisompounds of the formula (1),

and the compounds of the formula (I) are, if appedp with the appropriate (i) solvents and/or (ii)

bases or acids, converted into their salts, tlwiases, or the solvates of their salts.

The free base of the salts can be obtained byingaitte salts of the compounds or solvates of the

15 salts of the compounds with a base.

Suitable bases are alkali metal hydroxides suclioassxample, sodium hydroxide or potassium
hydroxide, alkali metal or alkaline earth metalbzarates, such as sodium carbonate, potassium

carbonate, calcium carbonate or caesium carbooaégjueous ammonia solution.

In an alternative process, the free base of thés sehn be obtained, for example, by
20 chromatography on a reversed-phase column usiagetonitrile/water gradient with addition of a

base, in particular by using an RP18 Phenomenea G48(2) column and the base diethylamine.

The invention furthermore provides a process fappring the compounds of the formula (1) or
solvates thereof where salts of the compounds ates of the salts of the compounds are

converted by reaction with a base or by chromafdgrawith addition of a base into the



20 chromatography on a reversed-phase column using an acetonitrile/water
gradient with addition of a base, in particular by using an RP18 Phenomenex
Luna C18(2) column and the base dlethyl%rglne The invention furthermore
provides a process for preparing the compounds of the formula (1) or
solvajgsdhsigof where salts of the compounds or solvates of the salts of the
compounds are converted by reaction with a base or by chromatography

W'th:ﬁqﬁjéﬁl &&P&? gépépdmﬁtolt%ecm r@Rt?W%ﬁ‘oEé\ %Fﬁgo %nip %BQI%‘E b oL on¥er5|ons of

accordln tOt Invention 0] tIOI"Ia also ared conversi

fu néﬁ%ﬂ@l@?&%ﬁﬂhﬂﬁ%ﬁ%'%ﬁ%ﬁ% iﬂtﬂﬂﬁfcma?ecﬂﬁé%’ |étder (Rp AR starting
andrid@, skardimgpduans brettcompawady obthieddbyulbo(le phiedseskbyHése conversions are

S0oVE RIPCRRSES O NRFRGRNYRLHIORS %ﬁ%%rﬂ?‘éd&‘%}’eﬁ%vﬁ'@“%%d include, for

methods known to the person skilled in the art and include, for example,

reaSifBR®SucRAIHTCREPhIfE SUeRRPIShitic e[FHLBR S b RMtiBrdation, reduction,
redhgtianyerwidrogenaiian, trersitianlysedaoaitbgetdnsouiingiceactiglasion, amination,
alkyéewmcmat'@ae@rumag@ QHHeFficatian e@t?&?éa%‘g%Vaﬂﬁm‘aﬂb‘ﬁ”f&ﬁaté‘anoxam|des

ether cleavage, formation of carboxamides, sulphonamides, carbamates and

ure ¥ PARBRIA TR EIBREBIPR AU AH569aR BT ﬁ@ﬁ%%ﬂ'&d?é‘&?‘(?é of (PGRAUPY, protective
1Guigblesnert solvents for the process steps (1) + (1) -* (1V), (VII) + (111) -*

(IV) and (IV) -* (I) are in particular ethers, such as diethyl ether, methyl

tert@utableth@ﬁ %Mwﬁhmy&ﬁweest@wﬂmydrquawaﬁd @ipXxangs)ind (IV) - ()

alcohols suc thanol ethanol noI utanol a

e b e S e e SRR ORI 2 BHEHG B, v

WatBY.df?i’:'@?éf@@&*@@"@@Véﬁ%%lﬁ@hf&mﬁ'@ﬂ%n@?r%aﬁ&/wm%ﬂ@r n-butanol

watend Tiea-prueaess atemi@f) or (Wiktufetvd) iﬁqoweéably eaxtiee oukidhent with water.

§°'Vr§r'él¥e? *.1;/5 Enamy ﬁorlﬁeﬂaﬁolln &%r%%wﬁ&i& ss of (V)

withour further so vent ITa proprlate t e rea tion may also be carried out in
an advantageous manner under microwave irradiation, The reaction is

genEPEIRf ¥R UV h ' Yy at AR EFARYE & HiRsho Uty g 5l ests @thyiformanmide or
prefesabitythe frorser800f tn @Cesk2FQVBfwilveitP sBeenirdzapptoatia®ytitbesistion may

%I?/?ﬁs%% Illgiﬂte%OQlJ{ Gﬁ&aﬁ%z&h%@@grﬁ%nm%ﬁétﬁﬁa|£1|tDJr‘|' (ML -Teaction is
an * can be carrie n_advantageou nne
iSRRI RT B ) SR PSS TR Gk eI S B o +80°C o
2@rgaARIACIdS, ch R donres el B hersrbRsh Pt 08t ¢4 383,

trifluoroacetic acid, methane-

If appropriate, the process steps (Il) + () (IV) and (VII) + (lll) - (IV) can be carried out in an

advantageous manner with addition of an acid. Bigiteor this purpose are customary inorganic or
organic acids, such as, for example, hydrogen wdpacetic acid, trifluoroacetic acid, methane-
sulphonic acid, p-toluenesulphonic acid or camgt®sulphonic acid. Preference is given to

25 using acetic acid or in particular trifluoroacedicid or p-toluenesulphonic acid.

The reaction (Il) + (lll) > (V) is generally carried out in a temperaturegarof from 0°C to
+100°C, preferably from +10°C to +50°C. The reatt{¥ll) + (lll) - (IV) is generally carried
out in a temperature range of from +20°C to +12@@ferably from +50°C to +100°C.

The process sequences (Il) + (1) (IV) - (I) and (VII) + (Il) - (IV) - (I) can be carried out
30 as a two-step reaction or else as a one-pot reaactithout isolation of the intermediate (V).
Especially suitable for the latter variant is theaction of the components under microwave

irradiation; here, the reaction is generally calrgut in a temperature range of from +50°C to



sulphonic acid, p-toluenesulphonic acid or camphor- 10-sulphonic acid.
Preference is given to 25 using acetic acid or in particular trifluoroacetic acid
or p-toluenesulphonic acid. The reaction_(il)ij- (1 -* (1IV) is generally carried
out in a temperature range of from 0C to #100C, preferably from +10C to

+50G080e [Raeiias (i +108)c¢Mdg-generally carried outin a
temperature range of from +20C to +120C, preferably from +50C to +100C.

Theﬂﬂ ﬁﬁgyt Sgéf)%ﬂ?qsr Flé) clogulr)e "[co(I evép g a gth)n cg\@g &%ﬁcase the

be carried ou as a two-step reaction or eI he- pot rea

witHGHF8BPR AR of Wi?ﬁ‘érﬁﬁ’éﬂ%@ Hig)comigiy éﬂﬁ?‘@‘tﬂtﬁ@léeﬁﬁ“ﬂﬁ‘éﬂ‘&‘&@?s'tu with a
varibsdds the reaction of the components under microwave irradiation; here,

the reaction is generally carried out in a temperature range of from +50C to

517Sﬁ@%@b%@é@@@%ﬁ%@e‘b&%@éﬁﬁ%ﬁ@ﬁ E@r@ ARy BeeaEitHEghnic or organic
clos‘b re to Hevenld rin the(gggelp f{Jono |nt ﬁcase therwfrcllzajonh droxid
can FREqUIEE BEIOILRPHS Lomie B Sl EAR TG i ycrosice
situ CwnhtaSSIMBélysrmm@aﬂase@lf@arbgcﬁ@@mawtbm@nwﬂgléwVl)ld’f as sodium

(1) %&Wﬁ@ﬂ%ﬁéé@@ﬁg@ai%&faﬁgg@&&urﬁ%rmmcéu%ﬁﬁtﬂaéﬂ@m@d’etal alkoxides,

alkall rﬂetal h(}/ I’OXIde ch as, for exam ium i'{xdro
e or (?taSS um t% e OXI g{)t?ssmm ethoxide or
potassmm hy OXIde a a| metal carbona es Sl aIkaRNe &5Fth

1@arlsentedesicirrdesouRaAsEEmbsTabe  pristerisRlimmeiat byAades caleiupg sodium hydride.

carlposRiee ¢agsioGiRgRatR I kathoxriakdalidxisssdesuch as sodium
methoxide or potassium methoxide, sodium ethoxide or potassium ethoxide

or 1%@%3’5@4&5&@@&%9&%\50 $§‘ e@ﬁg/ *&HFH&%HH %”f@%ﬁ@redrtﬂte rmof from 0°C

hydrides, such as sodium h reference is given to using sodium
metfG5adeoP SRR @EﬁBﬁicpecﬁ’lé’@age induced reaction (IV) -* (1) is

generally carried out in a temperature range of from 0C to +60C, preferably
at froa GEcipn- 80, THE)red¥tibn (Vig)genarywcauied-eylgingdrenally tagféyalents
19ut MS('IX; Bél’f@qluilfdl@rﬁ & eamivalepsoprtefifdepieeseeubyalentiof @RI Hquivalents of a
appropri sence. of from 1.1 t .Q equivale fa base.
Pre erre? t?{e reacti%hee\? ro%’q{ofq to ql%%&'uﬁ}%%nnﬁ) (IX). Suitable
bases for the reaction (VIII) + (1X) + (VII) - li are customary inorganic or
al

orgaMiaRa ase RSB FrEERIo T BRE D AIKI miBear fyURIRTALS IRRIGRMNEs OF organic
for éraesplenesedigmdayolmxicielanafiatasstanyaaxicleagrfanebeebesesdium hydroxide

SuCBr%trﬁQEi@m@]&i&Z%PXW’&W%@Fé%aﬁl)ﬁmaf%ﬁfethyl-l\l-(propan-2-yl)propane-2-

20 amine. Preference is givenlkbethyl-N-(propan-2-yl)propane-2-amine.

The reaction (VIII) + (IX) + (VII) » (1) is generally carried out in a temperature sof from

+20°C to +100°C, preferably at from +70°C to +100°C

All process steps can be carried out at atmosphelévated or reduced pressure (for example

from 0.5 to 5 bar). In general, the reactions areied out at atmospheric pressure.

25 The compounds of the formula (ll) can be prepamunfcompounds of the formula (V) by
methods customarily used in the literature for@sacylation of carboxylic esters. The compounds
of the formulae (Ill), (V), (VI), (VII) and (IX) @& commercially available, known from the

literature or can be prepared analogously to peeedescribed in the literature.

The preparation of the compounds according to therition can be illustrated by Reaction
30 Scheme 2 below:



20 amine. Preference is given to N-ethyl-N-(propan-2-yl)propane-2-amine.
The reaction (VIII) + (1X) + (VII) -* (1) is generally carried out in a temperature
range of from +20C to +100C, preferably gt from +70C to +100C. All process
steps can be carried out at atmospheric, €levated or reduced pressure (for
exagyplenfroem 0.5 to 5 bar). In general, the reactions are carried out at
atmospheric pressure. 25 The compounds of the formula (Il) can be prepared
from compounds of the formula Q%by methods, customarily used in the
literature for the C- acylatlon of carboxylic ester The compqunds of the

forrrbulae (III) (V) (Vr)@u) wad (PX) are com@el ma“y av'(h\b::ee known

from thie literaure of cancbe pp g/éﬂlglogmﬂsly %o procgésas degcrib
the |Ité?ﬁtu1m§ preparation offthe ounds a,g:cora ng Ern)\

can be illustratell by Reaction 30 Schem&:2 below: -18- Scheme ﬁv
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[a): DMF, 16 h, +100°C; b): ethanol, trifluoroaeeticid, +78°C; c): NaOEt, ethanol, 1 h, RT].

The compounds according to the invention show aforaseeable, valuable pharmacological

5 action spectrum.

They are therefore suitable for use as medicanientseatment and/or prophylaxis of diseases in

humans and animals.

The compounds according to the invention are djsished as specific inhibitors of HIF prolyl 4-

hydroxylases.

10 On the basis of their pharmacological properties,dompounds according to the invention can be
employed for treatment and/or prophylaxis of cavdgtular diseases, in particular cardiac
insufficiency, coronary heart disease, angina pextomyocardial infarction, stroke,

arteriosclerosis, essential, pulmonary and malighgpertension and peripheral arterial occlusive

disease.

15 The compounds according to the invention are funtioee suitable for treatment and/or

prophylaxis of blood formation disorders, such ag @iopathic anaemias, renal anaemia and
anaemias accompanying a tumour disease (in patianl anaemia induced by chemotherapy), an
infection (in particular HIV infection) or anothémflammatory disease, such as e.g. rheumatoid
arthritis. The compounds according to the inventios moreover suitable for supporting treatment
20 of anaemias as a result of blood loss, iron defigreanaemia, vitamin deficiency anaemia (e.g. as

a result of vitamin B12 deficiency or as a restlfadic acid deficiency), hypoplastic and aplastic



[a): DMF, 16 h, +100C; b): ethanol, trifluoroacetic acid, +78C; c): NaOEt,
ethanol, 1 h, RT]. The compounds according to the invention show an
unforeseeable, valuable pharmacological .5 action spectrum. They are
therefore suitable for use as medicaments for treatment and/or prophylaxis of

disegsemia HureRpRd anioak. Jrhi%rcgﬂbge oselinehionihe QEVQW%@Ult of iron
are dIStln%?IShed as S%ECIfIC inhibjtors of HIF prolyl 4- hydroglases 10 On

the BASRIBY RSP nTeoRsg sl pROpE BN R %%ﬁ?p%[ﬁ?& JebRiifyRsrine disorders
the (exgehyierthyagidesissmployed for treatment and/or prophylaxis of

cardiovascular diseases, in particular cardiac insufficiency, coronary heart
diseagec@anginadsectofisiharyacarsliahbnddoc iosrgstio keerasteciasgierasissim of obtaining
SSSERIA!PURARAN A BalgBantdwpsdgiion and peripheral arteria

occlusive disease. 15 The compounds according to the invention are

furt rmore swtglble for tre tmeétt %Qr(]jtlgrg &ro%tct%(e%ms of k}loq
disorders, Such as 6. g athic Anenas,. renal anaemia an
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chemetharadmsy), mnpmfemﬁenn(m@aftbaulah HMamf@QH@ra aeA0RIMEImachine (e.g. bypass
Inflammqltgﬁ’g q{ear val %ul%h I%ﬁts qn{g\r\e/grr&t arthpgsart'gngscgn \(/)e%% Ss the aorta
accoPglng to the Invention are moreover SUI or supporting treatmen (81

1f aﬁ@ﬂﬂ[ﬁ%”a%f‘&oﬁsmﬂbmﬁlw%@s?waéﬁd?%@? ShHnsgIvsginithe compounds are
defiﬁj_an@ynarmamml(aef@ RS edal @sdtirehviamipdybis efitie aoyrd basuayies ilterventions
of ol Lk FiRac. N Rl i anla sl e AGIa araAgROLIC
anaemia, or for supportingtreatment of anemias as a result of iron utilization
disqrders (siderqoachrestic anaeml or anemias uIt of other

orders (s g Hmt‘%a an

oungs are, more ver fort of co? ecutive symptoms of
endocTine diSordars (e.q. ypo yr0| OSIS s are frthermaore

suitapiéefandicpdasiag isebaeaun RS RIIEhbHE siiokef ttbﬁ'taaﬁnﬁtyxis)blood for

autodonation of blood before operations. The compounds according to the
15nveTiteocoomoumdseanetecusec: for tepkvpenfarwiaramiphylephylaafs of cancer and for

opefRuQRsrelatafh SiHEHALIRCBREMIA EHP%?%‘EW%WEBRHOE@&W%‘EW the course of

after surgical mterventlons n partlcu ar interventions on the heart usin
nea G TGS (b By e AP SR N BS R GANRTHRipHG e iatons.

interventions on the carotid arteries, interventions on the aorta
The compounds are furthermore suitable for treatnaer/or prophylaxis of diseases of the

d fgrﬂen and/or prophylaxis

rheumatic type and other disease forms to be cduag@utoimmune diseases, and in particular for
20 treatment and/or prophylaxis of an impairment ia #tate of health occurring in the course of

medicamentous treatment of such diseases.

The compounds according to the invention can maede employed for treatment and/or
prophylaxis of diseases of the eye (e.g. glaucotha)brain (e.g. Parkinson's disease, Alzheimer's
disease, dementia, chronic pain sensation), ofndhirkidney diseases, renal insufficiency and

25 acute renal failure and for promoting wound healing

The compounds are moreover suitable for treatmewtfoa prophylaxis of general physical

weakness, up to cachexia, in particular occurrngrt increased extent at a more elderly age.
The compounds are furthermore suitable for treatmed/or prophylaxis of sexual dysfunction.

The compounds are moreover suitable for treatmahioa prophylaxis of diabetes mellitus and its
30 consecutive symptoms, such as e.g. diabetic maerd-microangiopathy, diabetic nephropathy

and neuropathy.



10 and interventions with instrumental opening or penetration of the skull cap.
The compounds are furthermore suitable for general treatment and/or
prophylaxis in the event of surgical interv_eﬂ)ti_ons with the aim of accelerating
wound healing and shortening the convaléscence time. The compounds are

MOrEQYes AHIARIE JREJFEALMS HARTLRIRRNYA SO FABRECH R REMPIRAAS: Bfophylaxis
acute and protracted ischaemic states of the brain (e.g. stroke, birth

aspRVRSIq 8sPREE S SLIRAL R HirdMImRBR"MY -employed for treatment

and/or prophylaxis of cancer and for treatment and/or prophylaxis of an _
impHirARERUAtHE S CRERAUEE AT SRIELNGiMR) hethieepielsp td@bisefft gtrophylaxis and
cantestriepastictilaopattgrithecapyundtbabide siaiitsa ariwairosuand irradiations.

The compounds are furthermore suitable for treatment and/or prophylaxis of

sliseanesreldhanvrishatis duper arsiiataandisansediapmmie he-eriyesl ®is invention for
autimne diseases, andin aaticuar for, 20 reatment andior prophylaxs

reatment an f?)rr{)r% {IO a
of an Impairment in the state o ccurring In the cour

medicamentous treatment of such diseases. The compounds accordin

to. _
the IGRTESRELN ?ﬂ%?@&%?%‘éereﬂ%‘f&?éd%P%%WBH?%/B?CWB%%EQFS'B‘fe”t'on for
disebsasapathtopyef (2.gedlearcend)r tineamaim @dyeRatkinsgnisdiseasa) particular the

Alzhgnshsnfiseasiedementia, chronic pain sensation), of chronic kidney
diseases, renal insufficiency and 25 acute renal failure and for promoting
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prophylaxis of general physical weakness, up to cachexia, in particu
occORHYIE His ARG HisRe5hareiNI R RPEG Ah&'BRATH B8R A5 hFecompounds
furthecmoire sutabie/éorisreatment and/or prophylaxis of sexual dysfunction.
The compounds are moreover suitable for treatment and/or prophylaxis of
diabeie  srejilanRectidiRg ©OMReFVENEoRY FARTOBNS/HHIEN AR ABNGABETIE required, in
Ma O Shs i%‘%ﬂ?‘gﬁ’f@ﬁ%{ﬂ}}é diabatic ephropathy, and neu rg)ﬁ) Y i medicaments
The compounds according 10 fRe mvention ‘are moreover surable tor

1%re cfATRMISHIIAS N pEipPRAaXIShB fAmBRE diseacu®rlly BV Heard oreIgnhgire further
andddirdivempbupastiol isdititiS€ aon etttk B aaENR e tBEtHRV eSS iRMmanBorls® diseases.
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(retinopathia prematurorum). 5 The present invention moreover provides th _
useRbE RO AR PO rE SN AR 8iRY LEERS Thi SRR B ROTHE erRet 'SRt blockers, calcium
preserdioniskdiseasashitiitpal tioutar dloe cdiove gt @ned chsea seiiretics, aspirin, iron

20 supplements, vitamin B12 and folic acid supplemestatins, digitalis (digoxin) derivatives,

tumour chemotherapeutics and antibiotics.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with an ACE inhibitsych as, by way of example and preferably,

enalapril, captopril, lisinopril, ramipril, delaprfosinopril, quinopril, perindopril or trandopril

25 In a preferred embodiment of the invention, the poamnds according to the invention are
administered in combination with an angiotensin @itagonist, such as, by way of example and

preferably, losartan, candesartan, valsartan, $alitan or embusartan.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a beta receptasckér, such as, by way of example and
30 preferably, propranolol, atenolol, timolol, pindblalprenolol, oxprenolol, penbutolol, bupranolol,

metipranolol, nadolol, mepindolol, carazalol, sotametoprolol, betaxolol, celiprolol, bisoprolol,



The present invention moreover provides the use of the compounds
according to the invention for the preparation of a medicament for treatment
and/or prevention of diseases, in particular the abovementioned diseases.
10 The present invention moreover provi'gges'a method for treatment and/or

PrevaRieR) o SivfisaBeiRoP 2R A8 ARAUSTRINIYUMRDBISERTR50l 431 BGCRARolo!.

active amount of at least one of the compounds according to the invention.

The,campeunin ageRrdAg i 15 VGNP S SRLONEA AP BTENRSenton are
N e 5

or, i in combination with other active ¢ m oun prese
|nve’rﬂ’?ﬂﬂ'%‘?éo%ﬁﬂwg%‘é@’céﬁféﬁ'ﬁ@%@%ﬁ%‘ﬁﬁﬁ‘ﬂg &t Ié%{st"’éﬁeotf)f%h%“p'e and
compeferudty acieatiging, toribgidmes nticipanitdalseedn. more further active

compounds, in particular for treatment and/or prevention of the
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ant@géﬁ‘@% ape Braieiithtior SNIKNE Fal SEBIRISIA HERES10 Pﬂﬁﬁé@@n@lté‘?@ﬁ?eﬁg?”a“” or
aspiifaii@n 20 supplements, vitamin B12 and folic acid supplements, statins,
digitalis (digoxin) derivatives, tumour chemotherapeutics and antibiotics. In a

Drefﬁ”&q)%'ﬁéhgg'%%d#nm '&Vﬁ{@'%em%r?ofﬁ@%ﬂﬁ'&a&%@iﬂg t8 A& invention are
invention are dmlnlstere in combination with.an ACE inhibitor, such as, by

10ayPEFMRIRTRe B Re BPETRIG IV AT B R PSR AR HFRIPDIRTpteh &S by way of
delapamidss ot efaiip sl pelaniopieoleremaaprion2® I meigseiferradrenoate.
embodiment of the invention, the compounds according to the invention are
administerefd e ambbthiiont veithitan iangiotensia Adugrtagostistinguch s, byention are

way, - ample |ﬁ”£’or96ﬁ§1¥8‘5’%493§rlﬁur}eﬁ@” eSS BBnIpIN! %t%‘?bferably,

or embusartan. In referred embodiment of the invention, the compound

accHgRiidehe ARG eSS e ARG IS, bitd ochiorthiazide,
15ecaptbothioekeazsiech asetbyclwthyaaidexanppletizadd S0ighefeebiyzigeopramotdialidone,
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metlpranolol nadolol, mepindolol, carazalol, sotalol, metoprolol, betaxolol,
celih 8””8@6%%96 ﬂarlfﬁﬁb{?‘m\b@gﬁﬁflgfefgﬂ&aloI carvedilol, adaprolol,
landiolol, nebivolol, epanolol or bucindolol. In a preferred embodiment of the

mvéﬁtl%rpfﬂﬁ%f f@én?ﬁ&ﬁﬂ‘i'dge&&dﬁréﬁﬁg'%em@%\}@ﬁtm A5aPRTHIEtdPetfn invention are
conmoimaiineredtin acbeltiamrantagoniay) GUA asdbyaiayitof exantelassof statins, such

20 as, by way of example and preferably, lovastaimyastatin, pravastatin, fluvastatin, atorvastatin,

rosuvastatin, cerivastatin or pitavastatin.

In a preferred embodiment of the invention, the pounds according to the invention are
administered in combination with a tumour chematpeutic, by way of example and preferably
from the group consisting of platinum complexeschsas e.g. cisplatin and carboplatin, the
25 alkylating agents, such as e.g. cyclophosphamidiecatorambucil, the antimetabolites, such as
e.g. 5-fluorouracil and methotrexate, the topois@se inhibitors, such as e.g. etoposide and
camptothecin, the antibiotics, such as e.g. doxomland daunorubicin, or the kinase inhibitors,

such as e.g. sorafenib and sunitinib.

In a preferred embodiment of the invention, the pounds according to the invention are
30 administered in combination with an antibiotic, Ww§y of example and preferably from the group
consisting of penicillins, cephalosporins or quords, such as e.g. ciprofloxacin and

moxifloxacin.



preferably, nifedipine, amlopidine, verapamil or dilfiazem. 5 In a preferred
embodiment of the invention, the compounds according to the invention are
administered in combination with a phosp?ggliesterase (PDE) inhibitor, such
as, by way of example and preferably, milfinone, amrinone, pimobendan,

cilogigz QheShALRABhIGA deIatl & piadlaiRliméniaRigiR T e RPREAUMEBRL 1B ompound

invention, the compounds according to the invention are 10 administered in _
conf5TPAHGH \&/ﬂhtaem'i%‘é%’gl8%0&%’81%”%’88&0#%‘?{55%ié’c‘,“’su%h AL By Ny dion-toxic.
exaphgleacriinaferalitgbleproxitdactoviestapsles e orialseatirenaohdoprthe abovementioned
potagshsaeganrenoate. In a preferred embodiment of the invention the

compounds according to the invention are administered in combination with
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umetanide, torsemide, bendroflumethiazide, chlorthiazi
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trichlesatigtisidticteadip) drthaligobe; caiglap esiittemaigt olazaieengiynethpmotelly, oticall
acefazlamidsiAichioghenamide, methazolamide, glycerine, isosorbide,
mannitol, amiloride or triamterene. In a preferred embodiment of the

invention, the compaunds according to the invention are . administered.in, ..
com e Bt MR R SRS bacon foms
1Quckpr e apyialagPeLeifiste and preferably, lovastatin, simvastatin,
pravastafin, fluvastafin, atorvastafin, rosuvastafin, cerivastafin or pitavastafin.
In aAstefeisteadiemiboctimbichdfiteoimaeeidinatiretbten pourrieaae dbedingnouthds according
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Yy way O example a rerer y _1ro 1 € groyp.co SISt 0 patlnum

o e B s g RS PG e for oral
suchdayristjatignlopeiv 8pifagniakleindrnentopaipthatsd tableintifpreexpomesogtinhs which are

18S RgstriiuemnutaciLrrbMRbaEraialdbp:tRng 5o Breiasa bR Sorktdthe release of
as . etoposide and .camptothecin, the antibjotic ch as e,g. daxorubicin
L T e
suniniy. fieiRtpeEdia rERidhn BoHimeid 6RYHE (fFemish hane eoRdToImE capsules), sugar-
accesdiog tbldte, graanieenpanets3Pondieys)istarehispensiinativosviiaraddlutions.
antibiotic, by way of example and preferably from the group consisting of

Peniiiin GaPRAASBRAIH QAUIEHIIES) RHE BN DOaC RIRSIBISCREN@.g. intravenously,

moxifloxacin. _ _ _ _ . : .
20 intraarterially, intracardially, intraspinally ontralumbarly) or with inclusion of an absorption

(e.g. intramuscularly, subcutaneously, intracutasBg percutaneously or intraperitoneally).
Administration forms which are suitable for pareateadministration are, inter alia, injection and
infusion formulations in the form of solutions, pessions, emulsions, lyophilizates or sterile

powders.

25 For the other administration routes e.g. inhalatimedicament forms (inter alia powder inhalers,
nebulizers), nasal drops, solutions or sprays,etablfiims/oblates or capsules for lingual,
sublingual or buccal administration, suppositorieay or eye preparations, vaginal capsules,
aqueous suspensions (lotions, shaking mixtureppphilic suspensions, ointments, creams,
transdermal therapeutic systems (e.g. patchesy, pakstes, foams, sprinkling powders, implants

30 or stents are suitable.

Oral and parenteral administration are prefernegairticular oral and intravenous administration.



-22- The present invention moreover provides medicaments which comprise
at least one compound according to the invention, conventionally together
with one or more inert, non-toxic, pharmg;\%ytically suitable auxiliary
substances, and the use thereof for the abovementioned purposes. 5 The

CompRURGSRRFRIAGSRIRG {BVRRIN &GRSR BISENER! M BNHOTAGR R M ration forms
They can be administered in a suitable manner for thlsr%urﬁose, such as e.
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stenfupkih &AM PaURIRANEOFHINECIYStaRIBVERifkERR DeREHRISteIatkits (e.g. liquid

uitable %d[mms}ratlo forn?sf. 10 fordt ese admlntlstratlon roytes. e sodium dodecyl
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confptihates acberdisibitertheldateantidrdesspitdty al drayvinmivdidktdrahnsthetic and
andreRIRDr sy the £qropeuadsiacaiaing taibmzéaveniiaRirignstalite NAET example,
amorpiifed andior disselved foum ane Suilableddororal, admipistation, sueh
as e.g. 208 thon<Eoa e&Eé’r' coatsd fa%Per?s, or exampFe co8 ings Which Ar
15 ryishsnel grista@iiRee or dissolve in a delayed manner or are insoluble
and control the release of the compound according to the invention), tablets

10r filmgfoklate s, fikmgiyophilidedemgrorapsules aibeete diziategraitestagdintytonadminister
the o) GRVIEY #Eoh exBmRIDdRLY PhepihIBlalnaRRR W) 1S8R Dody weight to

tablets, granules, pellets, powders, emulsjons, suspensjons, aerosols or

soltﬁﬁﬁ ® é#:eeCHY SRR CIPAE T CAR B BRI IS B PR ARG Bt to 100 morka,

absprgftmbistapo(e @0 ine20anoigignd2@innartrmepighs:ainr & dabdidlipg/kg of body weight.

intraspinally or intralumbarly) or with inclusion of an absorption (e.g.

@ntrmafrmﬂmdy, isu@ummuskﬁamtmcm@m,mmammmew and in particular
1NtrRREeianRAlK) (A PBIYISHAIAN JaFMTHRIGH AmaniRBledNRRIFSIAds the active

administration are, inter alia, injection and infusion formulations in the form of
solARIMOUEYs PR RS ERRITBISAON BIShAR At S eI BbWRIsPs 29Bifigiyation takes
the pithver dtiosinstsatiencesates engy indbalaffionrmexhgamdht lEsaTtbaintes al@vementioned
POWARMRAIERSunb SMIZ §T D BASAL I ARS L BRI ARA RN SRTAYS: FPI& R eded. In the case

films/oblates or capsules for lingual, sublingual or buccal administration,
su p\HB‘é‘i‘Eo??éaé',VE'é{r'%P%;?H‘B?Bﬁﬁaﬁf&i%‘?{@',”{?éﬂ PapEdiadPigdpdiniiute these into several
2@uspeivsioasifiestons dieadlémg mixtures), lipophilic suspensions, ointments,
creams,
The following embodiment examples illustrate theeintion. The invention is not limited to the

and flavour
e

examples.

The percentage data in the following tests and ekesrare percentages by weight, unless stated
otherwise; parts are parts by weight. The solvatios, dilution ratios and concentration data of

25 liquid/liquid solutions in each case relate to Woiume.



transdermal therapeutic systems (e.g. patches), milk, pastes, foams,
sprinkling powders, implants 30 or stents are suitable. Oral and parenteral
administration are preferred, in particular %al and intravenous administration.
-23- The compounds according to the invention can be converted into the
admynistration.fesgns mentioned. This can be effected in a manner known per
se by mixing with inert, non-toxic, pharmaceutically suitable auxiliary
subg\@br?cé‘\% “;m(_ese auxiliary substances include inter alia carrier substances
(for‘exa‘mp%e‘rm‘crocrystalline cellulose, lactose, mannitol), solvents (e.g.
liquid 5 polyethylene glycols), emulsifiers and dispersing or wetting agents
(for%%(ample sodium %‘Q/HS%y Ss?m'ﬁ'ﬂ%te, polyoxysorbitan oleate), binders (for
exafaple polyvinylpyrreMabiie), synthetic and natural polymers (for example
albymin), stabilizers (gag(syntioxidants, such as, for example, ascorbic acid),
dyeﬁt&ffs (e.q. morgagfpegtlggéeri](t%ischth%%, <fﬁr ample, iron oxides) and
flavour and/or smell Correctants. 18" general, it’has proved advantageous
in tHRMfase of parentetaeiianmiaigen to administer amounts of from about
0.0@edl mg/kg, preteraahyiabpub@dal to 0.5 mg/kg of body weight to
achjeve effective results..In the case of gral admjnistration the dosage is
abo%qt 0.01 to 100 mg F%C,tr%?é &%ﬁﬁ&?%ﬁ%ﬁ&ﬁ%ﬁ tgc} 20 mg/kg and very
parfictllarly preferably@EaiSROHYRGIENBHAYNeight. Nevertheless it may

be mecessary to deviag@from the amounts mentioned, and in particular 15

depgpding on the bod 919(% inistrati iIndiv ehaviour
towgr%st e active co%%%\)loun ,ana ur@l] ?)f%?‘g %SE%%U %éﬁﬂ%@éé?{m of time or
intefval at which admf¥i&tt&ion takes place. Thus in some cases it may be
suffigirid to manage witih lessdiranHibe @dtveareetioneccrmagsamn amount,
whilgjn other cases thg YpRek it mentioned must be exceeded. In the case
where relatively large amounts are administered, it may be advisable to
disthbidfS these into sEVETAMSTHENARNALICAVRES BASF fRELRYCT he following
embdetment exampleséibsdrate the invention. The invention is not limited to
the gxamples. The pgregpiage data in the following tests and examples are
percentages by weight, unless stated otherwise; parts are parts by weight.
The'$dlvent ratios, dillfiSh AL e oncentration data of 25 liquid/liquid
soltidRs in each caseudtstentedimgicodamnence spectroscopy

R retention time (in HPLC)
RT room temperature
TFA trifluoroacetic acid

THF tetrahydrofuran



-24- A. Examples Abbreviations: ag. agueous solution cat. catalytic d day(s)
DCI direct chemical ionization (in MS) DMF dimethylformamide DMSO
dimethyl sulphoxide EIl electron impact |or%atlon (in MS) ESI electrospray
ionization (in MS) Et ethyl GC-MS gas chromatography-coupled mass

spectageoRY:-f) 8§ bHE kerktigh pressure, high performance liquid
chromatography conc. concentrated LC-MS liquid chromatography-coupled

RSP ORORIG MR M 99 JURSIL MBI 7 5 MEEL ORI s 1100,

agnetic resonance s pectroscopy Rt retention time

RT RO AR ARG TPIERAIRRFIR Tl Uit * b i of
LC-508, &Eniis famaidHeldCmoetieqiteislBtHodaiiihé-+HN\S) mnstrsowestiength formic acid;
ic Blat Wi ilent seyi Q0:; e
i L D S P LSl o DL SRR
10% A; oven: 50°C; flow rate: 0.8 mI/m|n UV detieet: 210 nm.

Method 2 (LC-MS):instrument type MS: Micromass ZQ; instrument tyfel C: Waters Alliance

2795; column: Phenomenex Synergi 2 Hydro-RP Mgr20rmm x 4 mm; mobile phase A: 1 | of

water + 0.5 ml of 50% strength formic acid, moljlease B: 1 | acetonitrile + 0.5 ml of 50%
10 strength formic acid; gradient: 0.0 min 90%-A2.5 min 30% A- 3.0 min 5% A- 4.5 min 5%

A; flow rate: 0.0 min 1 ml/min~ 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; U\étdction:

210 nm.

Method 3 (LC-MS):instrument type MS: Micromass ZQ; instrument tyfel C: Waters Alliance

2795; column: Phenomenex Synergi 2.54 MAX-RP 100érdvdry 20 mm x 4 mm; mobile phase

15 A: 11 of water + 0.5 ml of 50% strength formic dcimobile phase B: 1 | acetonitrile + 0.5 ml of
50% strength formic acid; gradient: 0.0 min 90%-A0.1 min 90% A- 3.0 min 5% A- 4.0 min
5% A - 4.01 min 90% A, flow rate: 2 ml/min; oven: 50°CyUletection: 210 nm.

Method 4 (LC-MS):instrument: Micromass Quattro Micro MS with HPL@jikent series 1100;

column: Thermo Hypersil GOLD 3u 20 mm x 4 mm; melphase A: 1 | of water + 0.5 ml of 50%

20 strength formic acid, mobile phase B: 1 | acetdeit+ 0.5 ml of 50% strength formic acid;
gradient: 0.0 min 100% A- 3.0 min 10% A- 4.0 min 10% A- 4.01 min 100% A (flow rate
2.5 ml/min) » 5.00 min 100% A; oven: 50°C; flow rate: 2 ml/miy detection: 210 nm.

Method 5 (LC-MS):instrument: Micromass QuattroPremier with WateP_ G Acquity; column:
Thermo Hypersil GOLD 1.94 50 mm x 1 mm; mobile gh#s 1 | of water + 0.5 ml of 50%

25 strength formic acid, mobile phase B: 1 | acetdeit-- 0.5 ml of 50% strength formic acid;
gradient: 0.0 min 90% A- 0.1 min 90% A- 1.5 min 10% A- 2.2 min 10% A; flow rate: 0.33

ml/min; oven: 50°C; UV detection: 210 nm.

Method 6 (HPLC):instrument: HP 1100 with DAD detection; column:oifrasil 100 RP-18, 60

mm x 2.1 mm, 3.5 um; mobile phase A: 5 ml of pevdbl acid (70% strength) / litre of water,
30 mobile phase B: acetonitrile; gradient: 0 min 2%-B0.5 min 2% B- 4.5 min 90% B- 6.5 min
90% B - 6.7 min 2% B- 7.5 min 2% B; flow rate: 0.75 ml/min; column temaieire: 30°C; UV

detection: 210 nm.



50% strength formic acid, mobile phase B: 1 1 acetonitrile + 0.5 ml of 50%
strength formic acid; 5 gradient: 0.0 min 100% A -* 0.2 min 100% A -* 2.9 min
30% A -* 3.1 min 10% A -* 5.5 min 10% é oven: 50C; flow rate: 0.8 ml/min;
UV detection: 210 nm. Method 2 (LC-MS): mstrument type MS: Micromass

ZQi\Rsipdme @td%H&H&eW%E%%@”@%TZ&%S%I%UmﬁhﬁQﬁ@@?@?Xls m x 200
Synergi 2(3‘1)‘%?) ydro-RP Mercuﬁl),/ 20 mm x 4 mm; moblle((i)hase A: 11 of

+ 0.8t WA R AR S PR (4 detoARRIS ﬁ@%‘e”t 0°c
ml ¢f030/0id0 stretgythéoraireddid 3gnadlient: 0.0 min 90% A -* 2.5 min 30% A
-*3.0min 5% A -* 4.5 min 5% A; flow rate: 0.0 mm 1 ml/min -* 2.5 min/3.0
minMe&Hmira Zorelianiny @ veNn 0L \Kertastiano 218 gimn2ddetnod 20 (ki MShile phase

y i S [ t ter Ili
o S s S DU A0, R b b g MRS prase
mm??ﬁ@ﬁlté'%tﬁi@@ems N0 Min dhlhehep% @ 51%1@0%54%%9@5%%&"/&% 15.1 min
mobyiégphase B; 1obacetonitnile 766 2 o5 A% stepesh: ipsraicracidass mimin; UV
gra%lent 0.0 90%A -*0.1 min 90% A -* 3.0 min 5% A -* 4.0 min 5% A -*
iR 90v% %W rate: 2 ml/min; oven: 50C; UV detection: 210 nm.
Method 4 (LC-MS): instrument: Micromass %uattro Micro MS with HPLC
Agilginod- 2 dprapssative HRL CEAPH YR rs T O 3 0 80 nin? Xinifppile phase A:
1onobitrerhase26 $tremthviifieroto8cbtin ol 50Rpiatestreavgthrioiiaigradiehtniobien 95% A
phased, LRgetonkye i S5epl0f 29%isteensth fornis,Acit: 95dienk: Q0 detem:
min 100% A -* 3.0 min 10% A -* 4.0 min 10% A -* 4.01 min 100% A (flow rate
2.5 M) -* 5.00 min 100% A; oven: 50C; flow rate: 2 mi/min; UV detection:
210 run. Method 5 (LC MS) instrument: Micromass QuattroPremier with
d SRARIVE SO RS RENFRFIEES FEOLDMTOY HoP iiym: Phignphase A:

mOl@h@éﬂl@Sﬁz@é&tﬂa@tWﬁﬁﬁfoﬁQ&tm beladRf¥prdsestengii fvidio agidomekiles min
h 1 acetonityile + 50%,stre mic acid; gradient: 0.0

?nln §0)3 /A FY %Bm{%h%&’%% ;g] ”rHPn Qgé E&%@rmln 10% A; flow rate:

0.33 ml/min; oven 50C; UV detect|on 210 run. Method 6 (HPLC):

inst 1 UL A998 GrHh Ry I 4R XIGRBIY Bloglye Phase A
mmaq&dumn0?%B. Stremgiobieiphaisie rAotilerireipaathioiic acn76% Atréngih) 6% A

litre of - Walerar3Q4makile Ahase: Bidresapiiie; gradient: 0 min 2% B -* 0.5
min 2% B -* 4.5 min 90% B -* 6.5 min 90% B -* 6.7 min 2% B -* 7.5 min 2%

B Tigiater O R SRIARIE G KGR I RBFA E 306 LY RIS et BBe phase A:

20 aqueous 0.2% strength formic acid, mobile phasacBtonitrile; 0 min 93% A- 4 min 93% A,

RT; flow rate: 25 ml/min; UV detection: 210 nm.

Method 13 (preparative HPLCgolumn: XBridge C18 fum, 19 mm x 150 mm; mobile phase A:

aqueous 0.2% strength trifluoroacetic acid, mopHase B: acetonitrile; 0 min 90% A 12 min
90% A, oven: 40°C; flow rate: 25 ml/min; UV detemti 210 nm.



-26- Method 7 (GC-MS): instrument: Micromass GCT, GC6890; column:
Restek RTX-35, 15 m x 200 pm x 0.33 m; constant helium flow: 0.88 ml/min;
oven: 70C; inlet: 250C; gradient: 70C, 3(_)gr_nin -* 310C (maintained fora
min). Method 8 (preparative HPLC): column: Kromasil 100 C18 5 m, 250 mm
X 20 dnekiephase 5 A: Milli-Q water, mobile phase B: aqueous 0.1%
strength triffluoroacetic acid, mobile phase C: acetonitrile; gradient: 0.0 min
760/%§1 go(gﬁ 19% C -* 15 min 4% A, 95% B, 1% C -* 15.1 min 76% A, 5%
B, 9% C- min 76% A, 5% B, 19% C; oven: 40C; flow rate: 25 ml/min;
UV detection: 210 nm. Methad 9 (preparative HPLC): column: Sunfire C18 5
m, 1'%%@'%‘56%%@%6&%% %esf(é)t%: 10 aqueous 0.2% strength
trifluoroacetic acid, mobile phase B: acetonitrile; gradient: 0.0 mm 95% A -* 8
min 50% A -* 8.01 mm 95% A -* 2241 955 RRFSHbw rate: 25 mi/min; UV
detection: 210mn. Method 10 rep: rativelHPLC): column: Sunfire C18 5 m,
19 mm x 150 mm; mobile phase A aqueon 0.2% strength trifluoroacetic
acid, mobile phase B: acetoniigite; 0 min 90% A -* 13 min 15 90% A, oven:
40C; flow rate: 25 ml/min; UV detection: 210 nm. Method 11 (preparative

PLQC); n: XBridge C18 5 m, 19 mm. 0.mm; mahile phase A:

S o e Frelon B BIe M WL 8 B oeg o1, 3226

A -*BFIrARsRRIVReNeRA ratd3ZEmhiiiiR; U 9RO 2121 GHsAIISetigm ethoxide
12 (gepatatienkil,GYicals mn (e dmeoGitsiemy I omonselho aumidaabitine reaction
ph.'. % f '_c' i .
LS SR AT SIS OB IS B ey o, ve
deté@igHe B1uashisdMEtheiaare! (e Y dtiaepispetiaedIunda” seayiegPessuss. Diisopropyl
1on, Ja%mne_ Adbe0 e mekile ,_phasenmr_eaq'ﬂa@igai@,.ﬁ% fﬂ_trﬁﬂgirbtrdﬂummamt&entrated )
acid, maRjle\BRasEPaRf BIORLHEe & iR POt sq ?e_égme.gﬂﬁ%/m%.%‘?;éb%o&iheory)

flow rate:’25 ml/min; UV detection: 210 nm. -27- Starting materials mple

1A E@Méﬁféﬁﬁ@a'ﬂ"%‘ﬂaﬁ lrhjl'ﬁ}/l\)ﬂ%cggfgos): m/z = 180 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 8.12 (s, 1H), 7.88 (s, 1H), 5.06 (s, 2H), 4.482H), 1.22 (t,
3H).

15 Example 2A

Ethyl 2-(1H-1,2,3-triazol-1-yl)acetate
N~ N WOVCH?}
N
\?’ o)

129.2 g (5.6 mmol) of sodium are added slowly tldres of ethanol. 400.0 g (5.6 mol) of 1,2,3-

1H-triazole are then added, and 623 ml (938.2 g,rBdb) of ethyl bromoacetate are added
20 dropwise at an internal temperature of 20-25°C. Ttigture is stirred at RT for 48 h. The

precipitated solid is filtered off, the ethanolrésnoved under reduced pressure and the mixture is

filtered again. The residue is taken up in ethytate, filtered, again concentrated under reduced

pressure and purified by distillation on a 30 cmuom. The product is obtained at a bath

temperature of 140°C, a head temperature of 60€LHsfd a pressure of 1 mbar. Yield: 440.0 g
25  (50% of theory)



/l- NO-, ~-CH3 Y 0 NC 5 3.3 g (35.3 mmol) of 1H-imidazole-4-carbonitrile
[Matthews et al., J. Org. Chem. 1986, 51, 3228- 3231] are initially charged in
13.2m1 (11.5 g, 35.3 mmol) of 21% strer]%téu]_sodium ethoxide solution in
ethanol, and 4.3 ml (6.5 g, 38.9 mmol) of éthyl bromoacetate are added. The

reagiian: Mixieg &: giressahRT for 16 h. For work-up, the precipitated solid
is filtered off, the filter residue is washed with ethanol and the filtrate is

congenalish el redycer resauieRiisoniapy' 40 ihe is added to the

residue, the mixturé is filtered again, ate is once more concentrated on
a rotary evaporator and the residue is dried under reduced pressure. Yield:
3.8 EMtheory) LC-MS (Method 1): Rt = 1.17 min; MS (ESIpos): m/z =
180 [M+H]'; 'H-NMR (400 MHz, DMSO-d6): 6 = 8.12 (s, 1H), 7.88 (s, 1H),

5,061 3HMiFaZ0(4: 439514192 (1, 3 H). 15 Example 2A Ethyl
2-(1H-1,2,3-triazol-1-yl)acetate ~N~N~ON~CH3 \J 0 129.2 g (5.6 mmol) of
sodium are added slowly to 4.0 i ~40€10:g (5.6 mol) of 1,2,3-
1H-triazole are then added, any 623)ml (988.2 g, 5.6 mol) of ethyl
bromoacetate are added 20 dropwise at &# internal temperature of 20-25C.
The mixture is stirred at RT for 48 h. The precipitated solid is filtered off, the

ethangldsgresnovesol NslesiBiCad RIRRIUER RHUShE 88iiUEtimdiltese® auain. mol) of
The residue is t up, i | acetate, filtered. again concentrated under .
ol S AR ST b R A RIS g mema
is ofERRIAlEELbAUP XEm peg atixierefs AOEI AR L4 terhipR PatIRitREE Goligstiiltered off,
andigepsessiaraesoeinsrbarundel deddie d ire25u (SR dltithe o jite?€d BRI The residue is

1%5&?%%?&%@,%@%%%@%3% e &) pits oh &d LR MRS PIR8%830.0 g (81%
of theory

GC-MS (Method 7): R= 4.55 min; MS (ESIpos): m/z = 155 [M+H]

Example 4A

Ethyl (4-cyano-H-1,2,3-triazol-1-yl)acetate

,/N\N/ﬁ(o\/CHs
N

>9/ 0

15 NC

4.1 g (31.9 mmol) of ethyl azidoacetate and 2.8g9 mmol) of 2-chloroacrylonitrile are stirred
in 32 ml of water at a bath temperature of 80°C I6rh. After cooling to RT, the solution is
acidified with 1 N hydrochloric acid and extracteith ethyl acetate. The organic phase is dried
over sodium sulphate, filtered and concentrateceuneduced pressure. 50 ml of ethanol and 10
20 drops of concentrated sulphuric acid are addedeorésidue, and the mixture is stirred under
reflux for 16 h. For work-up, the reaction mixtuseconcentrated under reduced pressure, ethyl
acetate is added to the residue, the suspensiowaghed with semiconcentrated sodium
bicarbonate solution and the organic phase is dried sodium sulphate. The solvent is removed
completely on a rotary evaporator and the soldkied under reduced pressure. Yield: 1.5 g (25%
25 of theory)



Ethyl 1H-imidazol-l-ylacetate N~NN~OCH3 5 " 10 118.2 g (5.1 mmol) of
sodium are added slowly to 2.5 litres of ethanol. 350.0 g (5.1 mol) of
imidazole and 570 ml (858.6 g, 5.1 mol) %E thyl bromoacetate are added

dropwise at an internal temperature of 20~25C. The mixture is stirred at RT

for 24 Iy Rarasitated solitisviteeaseli, he-ethanalis removed under

reduced pressure and the mixture is filtered again. The residue is 10 purified

by Gl fo n silica.gel (mopi h thyl acetate), Yield:

300 DN Lo LIRS, (URtha ) R L S S B iz

=155 [M+H]'. Example 4A Ethyl (4-cyan-1H-1,2,3-triazol-1-yl)acetate N~N

N~§§Q§P—'§—%@I 15 NC 4.1 g (31.9 mmol) of ethyl azidoacetate and 2.8 g

(31.9 mmol) of 2-chloroacrylonitrile are stirred in 32 ml of water at a bath

tempEpARIAS NABREHAMIBYr 2A e FisBRhd 1BaRYIaKe solution is acidified with

1 N hydrochloric acid and extracted with ethyl acetate. The organic phase is

dried over sodium sulphate, filtered and c?h‘@entrated under reduced

pressure. 50 ml of ethanol and 10 20 dropg of concentrated sulphuric acid

are added to the residue, and the mixtufe is stited under reflux for 16 h. For

work-up, the reaction mixture is conceptiatedagindergigduced pressure, ethyl

acetate is added to the residuq\d@ uspe Sion s washed with

semiconcentrated sodium bica te sofytion and the organic phase is

Yried over sodium sulphate. The solvent is removed completely on a rotary

evaporator and the sqlid is dried under reduced pressure. Yield: 1.5 g (25%

25 SR 50 TSRS (FeEBEIR D SRR Ao (2B 11241 0. 7347

[M-+AolHINNIR A WMErMaDNIS TielByt Bcetdl @6 dshath teBmars of P 401 I §qp). After

ZH)CJO%,(Ethﬁxture is concentrated under redymregsure, the residue is stirred with diisopropyl
ether and the solid is filtered off and finally vaasl with diisopropyl ether. Yield: 49.0 g (95% of

10 theory)

LC-MS (Method 2): R= 2.42 min; MS (ESIpos): m/z = 211 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 7.52 (s, 1H), 7.49 (s, 1H), 7.05 (s, 1H), 6.811H), 4.02 (q,
2H), 2.63 (br. s, 6H), 1.12 (t, 3H).

Example 6A

15 Ethyl 3-(N,N-dimethylamino)-2-(4-cyanoH-imidazol-1-yl)acrylate

o
N\
| CH3
(@] CH
Né\N ~— 3
>9/ o)

3.8 g (21.4 mmol) of the compound from Example 14 &.4 ml (6.3 g, 42.8 mmol) dfl,N-

dimethylformamide diethyl acetal are stirred aashttemperature of 100°C for 16 h. For work-up,

the cooled reaction solution is concentrated oatary evaporator and the residue is dried under
20 reduced pressure. Yield: 5.0 g (73% pure, 73% edity)



Example 5A Ethyl 3-(N,N-dimethylamino)-2-(1H-imidazol-1-yl)acrylate CHs
N CH3 OCH3 50 38.0 g (244.9 mmol) of the compound from Example 3A
are stirred in 126 ml (108.1 g, 734.7 mm_gj}ﬁgf N,N-dimethylformamide diethyl

acetal at a bath temperature of 90C for 1

. After cooling, the mixture is

conceniaigfbiHadas rRIYCESIRFE SRS R sipesTesidus isSiifreg with diisopropyl
ether and the solid is filtered off and finally washed with diisopropyl ether.

Yield: 4 %, of oy) LC-MS (Me 2): R, 52,42 min;
(Esﬁﬂb’\é%ﬁn%‘zégjﬁi’ RM%F?N kﬂ%’x&o% rﬂ?ﬂ?\n@téﬁ%‘%&%%@iﬁﬁ” (br.
7.49(8HEMLIZ (DS, 1H), 6.91 (s, 1H), 4.02 (g, 2H), 2.63 (br. s, 6H), 1.12 (t,
3H). Example 6A 15 Ethyl
3-(NExadikeathyylaniino)-2-(4-eyano-IH-iniidazol-1-yl)acrylate CHs N CH3
N'~IN ON~/CH3 O NC 3.8 g (21.4 mmol) of the compound from Example

g A @t/ B34dmidibydamins-8-@eyal) et N2I8-tdimethylfacriaraide diethyl acetal
are stirred at a bath temperature of 100C for 16 h. For work-up, the cooled
reaction solution is concentrated on a rotanggvaporator and the residue is
dried under 20 reduced pressure. Yield: 5.9 g (73% pure, 73% of theory)
-30- LC-MS (Method 1): R, = 2.69 min; Egigos): m/z = 235 [M+H]’;

10

15

20

//N\N O\/CH3

1.3 g (7.5 mmol) of the compound from Example 4Ad &4 ml (1.2 g, 8.2 mmol) ofN,N-
dimethylformamide diethyl acetal are stirred aathitemperature of 100°C for 16 h. For work-up,
the cooled reaction solution is concentrated oatary evaporator and the residue is dried under

reduced pressure. Yield: 1.5 g (86% of theory)
LC-MS (Method 4): R= 1.55 min; MS (ESlpos): m/z = 236 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 9.14 (s, 1H), 7.75 (s, 1H), 4.04 (q, 2H), 3.b6 &, 3H), 2.18
(br. s, 3H), 1.13 (t, 3h).

Example 8A

Ethyl 3-(dimethylamino)-2-(#-1,2,3-triazol-1-yl)acrylate

44.2 ml (38.0 g, 257.8 mmol) &f N-dimethylformamide diethyl acetal are added ta®2§(128.9
mmol) of the compound from Example 2A, and the m&tis stirred at 100°C for 16 h. After
cooling to RT, the reaction mixture is concentratgatler reduced pressure. The residue is
triturated with diethyl ether, filtered off and weel with diethyl ether. Yield: 18.0 g (67% of



'H-NMR (400 MHz, DMSO-d6): 6 = 8.13 (s, 1H), 7.85 (s, 1H), 7.58 (s, 1H),
4.03 (g, 2H), 2.69 (br. s, 6H), 1.12 (t, 3H). Example 7A 5 Ethyl
3-(dimethylaniino)-2-(4-eyano-IH-1,2,3-trigzol-1-yl)acrylate CHs N CH3 NE,
ON~/CH3 NY O NC 1.3 g (7.5 mmol) of the compound from Example 4A
andyle4:l (1.2 g, 8.2 mmol) of N,N- dimethylformamide diethyl acetal are
stirred at a bath temperature of 100C for 16 h. For work-up, the cooled

reactio lon is conc d / eyapaosat the residue is

B e R Y A

(Method ég: R, = 1.55 min; MS E_Slposé): m/z = 23%M+H]'J‘]'H-NMR (400

i OB e QS A S0 oL JOR (oo A5tk SR 06
2.18br(l. 33RO 3s(t3Bh . EX&nBbie 8A 15 Ethyl
3-(dimethylaniino)-2-(IH-1,2,3-triazol-1-yl)acrylate CHs N CH3 ~N~ N 10O.
CHEXRMBI4942 ml (38.0 g, 257.8 mmol) of N,N-dimethylformamide diethyl

acetal are added to 20.0 g (128.9 mmol) of the compound from Example 2A,

andgthe aybréuigyisistiad-al i @0ty drE e ditMtgs cooling to RT, the reaction
mixture is concentrated under reduced pressure. The residue is 20 triturated
with diethyl ether, filtered off and washed with diethyl ether. Yield: 18.0 g

(67% of -31-
[Nj
N

t
= NH
N

N
H

Sep a): 4-Chloro-6-(4-cyclobutylpiperazin-1-yl)pyrimidine

10 1.8 g (8.4 mmol) of 1-cyclobutylpiperazine dihydntaride (Zaragoza et all, Med. Chem. 2004,
47, 2833) are initially charged in 18 ml of watand 2.9 ml (2.1 g, 16.9 mmol) &f-ethyl-N-
(propan-2-yl)propane-2-amine are added. The mixisigtirred at RT for 30 min, and 1.3 g (8.4
mmol) of 4,6-dichloropyrimidine are added. The teat mixture is stirred at 115°C for 1 h and
cooled to RT, 25 ml of ethyl acetate are added twedmixture is extracted with 25 ml of a

15 saturated aqueous sodium bicarbonate solution.organic phase is separated off, dried over



theory) LC-MS (Method 4): R, = 1.20 min; MS (ESIpos): m/z = 211 [M+H]'.
'H-NMR (400 MHz, DMSO-d6): 6 = 8.10 (d, 1H), 7.78 (d, 1H), 7.65 (s, 1H),
4.03 (g, 2H), 3.06 (br. s, 3H), 2.10 (br. s, §JZ—|) 1.12 (t, 3H). 5 Example 9A
4-(4-Cyclobutylpiperazin-1-yl)-6-hydrazinopyrimidine 9 (N) N N \N N~NH2 H

SteRq)n - SUVALR:CritrevcialulyiRiRRrag i Ui Biiniiciag d £ND Nudd Br&cudlis purified
1.8(? (8.4 mmol) of 1-c clobutylplgerazme dihydrochloride Zara%i)za etal.. J. =~
MedY CREMN S0(A21P8ransy £ 5l R el CRT JBFH RCmP sthapg 3Q3). vield:
ml (2826 9fthewt)) of N-ethyl-N- (propan-2-yl)propane-2-amine are added.

The mixture is stirred at RT for 30 min, and 1.3 g (8.4 mmol) of
4,6-dritoroeyicon@tie areaddedsTbeemctiorzsaijnH is stirred at 115C for

1 hand cooled to RT, 25 ml of ethyl acetate are added and the mixture is

%trm:m R{V{'H@r(]?ﬁ/l HH cﬁmstﬁ@?a&l&?.@d _@%ﬁ@@%%ﬁ;@ﬂpﬂ?i?@%@?%@?ﬁﬁrﬁ guintet,
e organic phase.is separated off, dried over -32- sodium sylphate, filtere
R B T S brb L b Bl T8 BrRLr s purifed by
column chromatography on silica gel (mobile phase:

dic%&ﬁ%ﬁéﬁ%@ PIBEPAt3)Y Y Rty drazanap e of theory) HPLC

(Method 6): R, = 2.79 min; MS (DCI): m/z = 254 [M+H]’

)¢
8

t
= NH
N

N
H

At RT, 4.4 ml (4.5 g, 89.7 mmol) of hydrazine hy@rare added dropwise with stirring to a
10 solution of 1.9 g (7.5 mmol) of 4-chloro-6-(4-cyblatylpiperazin-1-yl)pyrimidine in 28 ml of

ethanol. The reaction solution is stirred at 806€1f6 h. For work-up, the mixture is concentrated

under reduced pressure, the residue is triturapeatedly with diethyl ether, and the precipitated

solid is filtered off and dried under reduced puess The residue is then purified by column

chromatography on silica gel (mobile phase dichiwthane/methanol 10/2). Yield: 1.5 g (80% of
15 theory)

LC-MS (Method 6): R= 1.36 min; MS (ESIpos): m/z = 249 [M+H]

'H-NMR (400 MHz, DMSO-g): & = 7.92 (s, 1H), 7.63 (s, 1H), 5.90 (NH), 4.09N$]2), 3.45 (t,
4H), 2.69 (quintet, 1H), 2.26 (t, 4H), 2.00-1.93 @hl), 1.82-1.75 (m, 2H), 1.67-1.60 (m, 2H).

Example 10A

20  1-(6-Hydrazinylpyrimidin-4-yl)azetidin-3-ol



5 'H-NMR (400 MHz, DMSO-d6): 6 = 8.32 (s, 1H), 6.95 (s, 1H), 3.65-3.58 (m,
4H), 2.70 (quintet, 1H), 2.27 (t, 4H), 2.00-1.93 (m, 2H), 1.87-1.75 (m, 2H),
1.67-1.55 (m, 2H). Step b): 33.
4-(4-Cyclobutylpiperazin-1-yl)-6-hydrazinopyriniidine 4 (N) N N- N" N~NH2
H AtRT, 4.4 ml (4.5 g, 89.7 mmol) ofdydrazine hydrate are added dropwise
with stirring to a 10 solution of 1.9 g (7}5 mmol) of
4-chloro-6-(4-cyclobutylpiperazin-1- rimidine in 28 ml of ethanol. The
reaction solution is stirred at 80C for . For work-up, the mixture is
concentrated under reduced pressure, the residue is triturated repeatedly
with diethyl ether, and the precipit% xsolid is filtered off and dried under
reduced pressure. The residue is thyen pufified by column chromatography
on silica gel (mobile phase dichloromet: Hanol 10/2). Yield: 1.5 g
(80% of 15 theory) LC-MS (Method 65\! R, =HL.36 min; MS (ESlpos): m/z =
249 [M+H]'; 'H-NMR (400 MHz, DMSO-d6): 6 = 7.92 (s, 1H), 7.63 (s, 1H),

5.9Q,(NH),.4.0 345 4). 2,69 (quintet, 1H), 2.26 (t, 4H),
2.0%9% &ﬁfp%ﬁfcfr%gﬁ%%%ﬁaféﬁf}“ﬁ?ﬂ.60 (M, 2H). Example 10A 20
1-(6-Hydrazinylpyrimidin-4-yl)azetidin-3-gl -33- OHN N N N,NH2 H Step a):
1-(6-Chloropyrilriidin-4-yl)azeL.idin-3-ol

7.3 g (48.7 mmol) of 4,6-dichloropyrimidine are gesded in 140 ml of water, and 47 ml 1 N
5 aqueous sodium hydroxide solution are added. $484 mmol) of 3-hydroxyazetidine are added,
and the reaction mixture is stirred at 90°C for.3After cooling to RT, the reaction mixture is

concentrated under reduced pressure and reactbérfwithout further purification.
LC-MS (Method 5): R= 0.36 min; MS (ESIpos): m/z = 1.87 [M+H]
Sep b): 1-(6-Hydrazinylpyrimidin-4-yl)azetidin-3-ol

OH

10

At RT, 27.2 ml (27.9 g, 279.1 mmol) of hydrazinedgte are added dropwise with stirring to a
solution of 10.4 g (55.8 mmol) of 1-(6-chloropyritim-4-yl)azetidin-3-ol in 100 ml of ethanol.
The reaction solution is stirred at 80°C for 16-br work-up, the mixture is concentrated under

reduced pressure, and the precipitate is filtefécmd washed twice with in each case 10 ml of



N N kN CI 7.3 g (48.7 mmol) of 4,6-dichloropyri midine are suspended in 140
ml of water, and 47 ml 1 N 5 aqueous sodium hydroxide solution are added.

5.3 g (48.7 mmol) of 3-hydroxyazetidine a ﬁgdded, and the reaction mixture
is stirred at 90C for 3 d. After cooling to RT, the reaction mixture is

conggRiratednades &gg%e(q Prgeppre and reacted further without further
purification. LC-MS ? ethod 5): R, = 0.36 min; MS (ESIpos): m/z = 1.87

[M+H]' : 1:(6:=H nvIipyileidin-4-yDazetiginz3-0f OH N N kN
N,N 2M§Oﬁlge§% ﬁ’l‘p g ?ﬁﬁ@i%l% fl)mﬁ%l_) %%1 @Fﬁiine hydrate are
added drc? wise with stirring to a solution of 10.4 g (55.8 mmol) of
1-(%idin-4-yl)azetidin-3-ol in 100 ml of ethanol. The reaction
solution is stirred at 80C for 16 h. For work-up, the mixture is concentrated
und&CRIRRIEAY PR mHa&he precipitate is filtered off and washed twice
with in each case 10 ml of -34- ethanol. Yield: 2.0 g (19% of theory) LC-MS
(Method 1): R, = 2.06 min; MS (ESIpo$): m/z = 194 [M+H]'. Example 11A
4-Chloro-6-hydrazinopyrimidine ClI N N,NH2 5H AtRT, 11.8 ml (12.1 g,
241.6 mmol) of hydrazine hydrate &ye adyled dropwise with stirring to a
solution of 20.0 g (134.3 mmol) of 46-di Iolzlgpwizmidine in 300 ml of ethanol.

If the solution N N
5

At RT, 11.8 ml (12.1 g, 241.6 mmol) of hydrazinedrgte are added dropwise with stirring to a
solution of 20.0 g (134.3 mmol) of 4,6-dichloropyidine in 300 ml of ethanol. If the solution
becomes turbid during the metered addition of tgdrdwine hydrate, further ethanol (about
400 ml) is added. The reaction solution is stire¢dRT for 12 h. For work-up, the precipitated
10 solid is filtered off, the filter residue is washeudce with in each case 150 ml of water and twice
with in each case 100 ml of diethyl ether and thadpct is dried under reduced pressure. The
concentrated mother liquor gives a further crystallproduct fraction. Yield: 16.8 g (87% of

theory)
LC-MS (Method 1): R= 1.17 min; MS (ESIpos): m/z = 145 [M+Hi]
15  'H-NMR (400 MHz, DMSO-¢): 5 = 8.81 (s, 1H), 8.17 (br. s, 1H), 6.75 (s, 1H384(br. s, 2H).

Example 12A

2-(6-Chloropyrimidin-4-yl)-4-(H-1,2,3-triazol-1-yl)-1,2-dihydro43-pyrazol-3-one hydrochloride

Cl
O
~I =
N)j\ /N N
A~y N\) x HCI
N \
N
H
10.0 g (47.7 mmol) of the compound from Example &@# 8.3 g (57.1 mmol) of the compound

20 from Example 11A are initially charged in 100 ml ethanol, and 1.5 ml (2.2 g, 19.0 mmol) of

trifluoroacetic acid are added. The mixture isretirunder reflux for 12 h. An excess of a 4 M



becomes turbid during the metered addition of the hydrazine hydrate, further
ethanol (about 400 ml) is added. The reaction solution is stirred at RT for 12
h. For work-up, the precipitated 10 solid i_sggl'gered off, the filter residue is

washed twice with in each case 150 ml of Water and twice with in each case

100501, i thpd 6YeRTCARAIE G RIIBLME IS HEREHBARE ERENEE RIRFSWRUE e mixture

concentrated mother liquor gives a further crystalline product fraction. Yield:
16.855 (8994 VARREGHY I RRS ARG TR Cre A RS R SFSIOLS fygpsiveth

= 14 fRheHndl&hEN MR 406 ivhdBtOMEDatith Banr@i8s (issbMyd8m ¥5(hmlof ethanol,
1H)56 f P dS a 1Yo AGE G- SetidholEVNDIE Fehoxdartion are added and the mixture is

-(6-Chloropyrimidin-4-yl)-4-(1H-1,2,3-triazol-l-yl)-1,2-dihydrq-3H-pyrazol-3-0 _
e FYULBHAB CIOTER Ry R RO T (A7 P W GG o P = o
con@pdLatiel deomh R Eampler8)Rrahiol $18 splgiitefech atbiheffities esitiisrrshed with etbh
fromfexpmpisuddis i initially claaregGrissdGdavt ofygtvanet.aeshd. .5 ml (2.2

g, 19.0 mmol) of trifluoroacetic acid are added. The mixture is stirred under

reflyfiorsl i SxRess A Aift Ms BBsisalitian ofRydipagn chioride in

dioxane is then added to the cooled reaction mixture, the mixture is stirred

for ﬁxout EL tf?, éhe precipitated crystals are filtered off and the filter residue is

wa ioxane and ethanol. The intermediate obtained in this manner
is dissolved in 150 ml of ethanol, 50 ml of a 25% strength methanolic sodjum

1 AR LSRBR S e ARigRRe 2 LR ALY PP I Moo e
reaction mixture is then adjusted with 1 N hydrochloric acid to pH =5 and
stirred at RT for a further 2 8l the solid is filtered off, the filter residue is
washed with ethanol and theqroduct igydried under reduced pressure. Yield:
7.0 g (49% of theory) LC-MS (Mathod 3): R, =/20,min; MS (ESIpos): m/z =

264 [M+H]'. Example 13A 10 ~~\ N~ xHCI
2-(6-Chloropyrimidin-4-yl)-4-(1M-imidazol/1-yI)-1,2-dihydro-3H-pyrazol-3-one
hydrochloride ”

10.0 g (47.8 mmol) of the compound from Example & 8.3 g (57.3 mmol) of the compound
from Example 11A are initially charged in 100 ml ethanol, and 1.5 ml (2.2 g, 19.0 mmol) of
trifluoroacetic acid are added. The mixture isretir under reflux for 12 h. The precipitated
15 crystals are filtered off, the filter residue is shad with ethanol and the intermediate is dried
under reduced pressure overnight. The intermedgatihen suspended in 20 ml of methanol,
100 ml of a 4 M solution of hydrogen chloride iroxane are added and the mixture is stirred at
RT for 1 h. The solid is filtered off, the filteesidue is washed with dioxane, ethyl acetate and

diisopropyl ether and the product is dried undduoed pressure. Yield: 4.6 g (32% of theory)
20 HPLC (Method 6): R= 2.81 min; MS (ESIpos): m/z = 263 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 9.46 (s, 1H), 8.96 (s, 1H), 8.56 (s, 1H), 8.81YH), 8.07-
8.04 (m, 1H), 7.85-7.82 (m, 1H).

Example 14A

4-(6-Hydrazinylpyrimidin-4-yl)-1,4-oxazepane



CION CyCxHCI NH 10.0 g (47.8 mmol) of the compound from Example
5A and 8.3 g (57.3 mmol) of the compound from Example I IA are initially
charged in 100 ml of ethanol, and 1.5 ml (g 2 g, 19.0 mmol) of trifluoroacetic
acid are added. The mixture is stirred under reflux for 12 h. The precipitated
15 crystals are filtered off, the filter r e is washed with ethanol and the
intermediate is dried under reduced pressure overnight. The intermediate is
then suspended in 20 ml of methanypl, K;L'(‘;Jml of a 4 M solution of hydrogen
chloride in dioxane are added and the gixture is stirred at RT for 1 h. The
solid is filtered off, the filter residue is Washed with dioxane, ethyl acetate and
diisopropyl ether and the product ispgfi nder reduced pressure. Yield: 4.6
g (32% of theory) 20 HPLC (Method|6): R| =2.81 min; MS (ESIpos): m/z =
263 [M+H]'; 'H-NMR (400 MHz, DM ) =9.46 (s, 1H), 8.96 (s, 1H),
8.56 (s, 1H), 8.51 (d, 1H), 8.07- 8.04 (m, 1H)7.85-7.82 (m, 1H). Example
14A 4-(6-Hydrazinylpyrimidin-4-yl)-1,4-oxazep ane -36- C O N N eN NIINH2

H e i A SRIIIE 4 s gypzepane O/ N NN I

L

N Cl

5 A mixture of 3.0 g (20.1 mmol) of 4,6-dichloropyiiine, 2.8 g (20.1 mmol) of 1,4-oxazepane
hydrochloride and 6.4 g (60.4 mmol) of sodium caidie in 45 ml of water is stirred under reflux
for 16 h. After cooling to RT, the reaction mixtuie extracted with ethyl acetate. The organic
phase is washed with saturated sodium chloridetisaludried over sodium sulphate and filtered.
Under reduced pressure, the filtrate is concerdradedryness. The product is obtained as an oil.

10 Yield: 3.9 g (86% of theory)

LC-MS (Method 4): R= 1.32 min; MS (ESIpos): m/z = 214 [M+H]
'H-NMR (400 MHz, DMSO-g): & = 8.33 (s, 1H), 6.86 (s, 1H), 3.99-3.52 (m, 8HB4L(m, 2H).

Sep b): 4-(6-Hydrazinylpyrimidin-4-yl)-1,4-oxazepane

()



5 A mixture of 3.0 g (20.1 mmol) of 4,6-dichloropyrimidine, 2.8 g (20.1 mmol)
of 1,4-oxazepane hydrochloride and 6.4 g (60.4 mmol) of sodium carbonate
in 45 ml of water is stirred under reflux fgg.}@ h. After cooling to RT, the
reaction mixture is extracted with ethyl acétate. The organic phase is

Wasmeﬁwit@.wu@@g,%%ﬁ#ﬂ@réﬁ%ﬁgwmr&t@eacﬂeog@ae%oa%lméelmtannng to a

and filtered. Under reduced pressure, the filtrate is concentrated to dryness,
The’Bl8E0LiSohiained @E‘%‘g iAo VRRYEEY Wbt SrAiERH)S L”t?lé & of ethanol.
(Meftfied 10 :hRof=stirB@ atiBONISt(E S¢po)n sedetis2deh fRhétaicd HrRd Re@doed pressure. The
MHZze RMSO A8} o TR B 34 dihbin&; 86c(Brikipl 3e913 R B A EhdLeR4 {08y residise

H). Step b): 4-(6-Hydrazinylpyrilriidin-4-yl)-1,4-oxazepane G/ N N! N~NH2
g T B SR AR Bp oY e oot s e 14 o (o
dropivizeowith stirring to a solution of 3.9 g (18.0 mmol) of
4-(6-chloropyrimidin-4-yl)-1,4-oxazepane in 25 ml of ethanol. After 16 h of
stirriiR-at (8@ otheljeRetiors salytiod (EDposenttateziiafiderfeduced pressure.
The residue is triturated with cold ethanol, the precipitated solid is filtered off
anlrthmﬁlc&e(at%smg isvswaghsd v:.ji@li] &> Iﬂ%%%@hetgﬁlﬁth?x- éf@% (rsz,rqd%t?h(g&. s, 2H),

rie re sure. Yield: 1.4 g %o oftheory) HPLC (Metho
11):ggg}:g‘g.gdfgnrr%ﬁ?’l\}l%%@|B%t3):i%72 = 210 [M+H]’ 'H-NMR (400 MHz,
DMSO-d6): 6 = 7.91 (s, 1H), 7.56 (br. s, 1H), 5.81 (s, 1H), 4.12 (br. s, 2H),
3.75-3.55 (m, 8H), 1.85 (quintet, 2H). -38- Working examples Example 1
2-[6-(4-Cyclobutylpiperazin-1-yl)pyrimidin-4-yl]-4-(1H-imidazol-I-yl)-1,2-dihydr
0-3H-pyrazol-3- one 0



N\ N5H 161 (23 mg, 0.2 mmol) of trifluoroacetic acid are added to a
mixture of 211 mg (1.0 mmol) of the compound from Example 5A and 250
mg (1.0 mmol) of the compound from Example 9A in 4 ml of ethyl acetate,
and the mixture is stirred at 100C for 20 h”The reaction mixture is
congeReEHipfler reduced pressure, more ethyl acetate and trifluoroacetic
acid (the same amounts as above) 10 are added and the mixture is stirred at
100%%@@ ?eolh. The reaction mixture is cooled to RT, and the precipitated
soli d off and washed with diethyl ether. The residue is pre-purified

by _éq_cirmtorahyp silica e_Ib_g,_o'Ig _gias___ L ™~ A
e A R A o SR by sptnirozor
HP1oCe(RP18 column; mobile phase: acetonitrile/water gradient). Yield: 137

mg (36% of theory) 15 HPLC (Method 6): R, = 2.73 min; MS (ESIpos): m/z =

367 [M+H]'; 'H-NMR (400 MHADMSO-d6): 6 = 8.40 (s, 1H), 8.12 (s, 1H),

7.90 (s, 1H), 7.74 (s, 1H), 7.% 1H), 7.07 (s, 1H), 3.65-3.58 (m, 4H), 2.77
(quintet, 1H), 2.38-2.35 (m, 4H)} 2.01-1.96 (m, 2H), 1.89-1.79 (m, 2H),

1.67-1.62 (m, 2H). Example 2 2§
2-[6-(4-Cyclobutylpiperazin-I- )p@idin-4-yl]—4-(lH-1,2,3-triazo|-|-y|)-1,2-dih
ydro-3H- pyrazol-3-one -39- O\N O X=NN N'NNV NH 161 (23 mg, 0.2
mmol) of trifluoroacetic acid are ayided to a mixture of 211 mg (1.0 mmol) of
the compound from Example 8A (1.0 mmﬂ) of the compound
from Example 9A in 4 ml of etHy] acetate, afid the rfixtuye is stirred at 100C
for 20 h. The reaction mixture i’RLQ Ated Ieduced pressure,
more ethyl acetate and trifluoroacetit acid\,(‘th same amounts as above)

5 H

v

16 pul (23 mg, 0.2 mmol) of trifluoroacetic acid are addo a mixture of 211 mg (1.0 mmol) of the
compound from Example 5A and 250 mg (1.0 mmol)haf tcompound from Example 9A in 4 ml
of ethyl acetate, and the mixture is stirred at°@fbr 20 h. The reaction mixture is concentrated
under reduced pressure, more ethyl acetate ahgbtofcetic acid (the same amounts as above)

10 are added and the mixture is stirred at 100°C €®bh2The reaction mixture is cooled to RT, and
the precipitated solid is filtered off and washeithwdiethyl ether. The residue is pre-purified by
column chromatography on silica gel (mobile phasaldromethane/methanol/ammonia 10/2/0.2)
and purified by preparative HPLC (RP18 column; rfelphase: acetonitrile/water gradient).
Yield: 137 mg (36% of theory)

15 HPLC (Method 6): R=2.73 min; MS (ESIpos): m/z = 367 [M+Hi]

'H-NMR (400 MHz, DMSO-¢): & = 8.40 (s, 1H), 8.12 (s, 1H), 7.90 (s, 1H), 7.341H), 7.50 (s,
1H), 7.07 (s, 1H), 3.65-3.58 (m, 4H), 2.77 (quintst), 2.38-2.35 (m, 4H), 2.01-1.96 (m, 2H),
1.89-1.79 (m, 2H), 1.67-1.62 (m, 2H).

Example 2

20  2-[6-(4-Cyclobutylpiperazin-1-yl)pyrimidin-4-yl]-44H-1,2,3-triazol-1-yl)-1,2-dihydro3-

pyrazol-3-one



are added and the mixture is stirred at 100C for 3 d. The reaction mixture is

cooled to RT, and the precipitated solid is filtered off and washed with diethyl

ether. The residue is suspended in 2 ml of water, dissolved by adding

aqueous 1 N sodium hydroxide solution (0H = 9-10) and purified by

preparative HPLC (RP18 colupn; mobile phase: acetonitrile/water gradient).

Yield: 195 mg (51% 10 of thg HPLC (Method 6): R, = 2.90 min; MS

(ESIpos): m/z = 368 [M+H]"; ' MR (400 MHz, DMSO-d6): 6 = 8.41 (s, 1H),

8.40 (s, 1H), 7.88 (s, 1H), 7.82 {s, 1H), 7.75 (s, 1H), 3.70-3.65 (m, 4H),

3.03-2.97 (m, 1H), 2.60-2.57 ¢, 4H), 2.06-2.02 (m, 2H), 1.98-1.90 (m, 2H),
1.70-1.64 (m, 2H). 15 Example 3 1-
2-[6-(4-Cyclobutylpiperazin-1-ylpyrimidin-4-yl]-3-oxo-2,3-dihydro-IH-pyrazol-
4-yl } -1H- imidazo le-4-carbonitrilg -40- N ND7N N;NCN NH 161 (23 mg,

0.2 mmol) of trifluoroacetic acic\gre agded td|a mlxt,'Nre f 236 mg (1.0 mmol)

of the compound from Example\6A ol) of the compound

from Example 9A in 4 ml of ethylabetate,\and/the miXture is stirred at 100C

for 20 h. The reaction mixture is concentra,'t{e under reduced pressure,

more ethyl acetate and trifluoroacetic acid (the same amounts as above) are

added and the mixture is stirred at 100C for 3 d. The reaction mixture is
coofété&?R P 9aRd tRECPIIBIHeteacssn @ sidmte Rito R Aduitdied WieH ieiyp! of the
ethennijuane siduneEamsyipended 262 md of Ovaiten)ditsatpedndyfrachditxgmple 9A in 4 ml
aqugpé{ﬁy?'awe%&g'%hﬁgrﬂ&%?qul%l% (ﬁkinm?“ﬂ@h aﬂ% Pégtfﬂsq PM(ture is concentrated

Qreparatlve HPLC (RP18 column; mobile phase: acetonitrile/water gradient).

ieldPUS] JHHF PEAYES T DD RISYh P“L%atﬁ/@'f%ﬁbé)ﬂ'ﬁz ada ({5 FaRegiounts as above)
(EShposjiden amd 302 At is'Bid Rt (4000 BhD MEDed B)ixBure 8:38dd 1R, and the

S-S%Qiﬂiﬁ%cﬁs@:ﬁd@’fﬂd@)ed%%?aﬁ% \Aéi)]eé-m&w ether. The residue is suspended in 2 ml of
water, dissolved by adding aqueous 1 N sodium hydeosolution (pH = 9-10) and purified by
preparative HPLC (RP18 column; mobile phase: adetievwater gradient). Yield: 195 mg (51%

10 of theory)

HPLC (Method 6): R= 2.90 min; MS (ESIpos): m/z = 368 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 8.41 (s, 1H), 8.40 (s, 1H), 7.88 (s, 1H), 7.821H), 7.75 (s,
1H), 3.70-3.65 (m, 4H), 3.03-2.97 (m, 1H), 2.6072(Bn, 4H), 2.06-2.02 (m, 2H), 1.98-1.90 (m,
2H), 1.70-1.64 (m, 2H).

15 Example3

1-{2-[6-(4-Cyclobutylpiperazin-1-yl)pyrimidin-4-ykB-oxo-2,3-dihydro-H-pyrazol-4-yl}-1H-

imidazole-4-carbonitrile



1H), 3.68-3.62 (m, 4H), 3.38-3.30 (m, 4H), 2.96-2.91 (m, 1H), 2.06-2.00 (m,
2H), 1.95-1.85 (m, 2H), 1.70-1.63 (m, 2H). 15 Example 4 1-{
2-[6-(3-Hydroxyazetidin-1-yl)pyrimidin-4- yJ -3-0x0-2,3-dihydro-IH-pyrazol-4-yl
} -1H- imidazo le-4-carbonitrile -41- HO \N 1 ONN;CN H461(68 mg, 0.6
mmol) of trifluoroacetic acid.are added to a mixture of 700 mg (3.0 mmol) of
the compound from Exa ‘@“ and 541 mg (3.0 mmol) of the compound
from Example 10A in 10 mMNOf ethyl acetate, and the mixture is stirred at
100C for 10 h. The reaction myjxture is 5 concentrated under reduced
pressure and taken up in SQO thanol, and the precipitate is filtered off.

The solid is suspended in 1D ml gf water, and 1 N aqueous sodium hydroxide
solution (pH = 9) is added untiNthe solid is dissolved. The pH is then
adjusted to 7 using 1 N hydrochloric acid, $he mixture is concentrated to a

volume of about 5 ml and the\grecipitate frmed i }FFHSred off. The residue is

washed with water and diisoptopy. Qr ed by
preparative 10 HPLC (Method 8)NThe svlid j§ then'Suspen ed in 10 ml of
water, and 1 N aqueous sodium hydroxggie solution (pH = 9) is added until
the solid is dissolved. The pH is then adjusted to 7 using 1 N hydrochloric
acid, the mixture is concentrated to a volume of about 2.5 ml and the

predipHae? et TE RS THR OPRERIASILYE BFARTHEE € 2BRDIOAT BAg) of the
filtevechpmaia fiBotiExesilaen ane e6INHNA) wash)bet witipouaterand=etnylle 9A in 4 ml

ace@t@ﬁpgcg[g@g HH&’%J %'&Eiﬁedu?ﬁ‘ﬁﬁékir&ﬁff)'ﬂdz& R 'We e dion ﬁfﬁ{]?eoirsy}oncentrated

HPLC 0 min; MS (ESIpos): m/z = 325 [M+H]'; 'H-N
iz4o@Wﬁieﬁwrﬁefua‘e~'@sesec§w1@fft§ez9"@fa%fﬂg ﬁd(étfm)an?emnts as above)
1H)are. 3dde] abi¥h8 180erd & @irrddHy 2063>4dB8HenedtipndiRaudedd ¢oojedi),RT, and the

3. 7513 cfAPBd 26l B¥RBIBIFOR and washed wdtisthyl ether. The residue is suspended in 2 ml of
water, dissolved by adding aqueous 1 N sodium hydeosolution (pH = 9-10) and purified by
preparative HPLC (RP18 column; mobile phase: adetievwater gradient). Yield: 219 mg (56%

10 of theory)

HPLC (Method 6): R= 3.10 min; MS (ESIpos): m/z = 392 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 8.38 (d, 1H), 8.37 (d, 1H), 8.17 (d, 1H), 7.821H), 7.80 (s,
1H), 3.68-3.62 (m, 4H), 3.38-3.30 (m, 4H), 2.9622(8n, 1H), 2.06-2.00 (m, 2H), 1.95-1.85 (m,
2H), 1.70-1.63 (m, 2H).

15 Example4

1-{2-[6-(3-Hydroxyazetidin-1-yl)pyrimidin-4-yl]-3-&0-2,3-dihydro-H-pyrazol-4-yl}-1H-

imidazole-4-carbonitrile



20 14

6-[4-(1H-Imidazol-1-yl)-5-ox0-2,5-dihydro-1H-pyrazol-1-yl|pyrimidin-4-yl }

azetidine-3- carboxylic acid -42- O OH N N NNNV N\N H 46 mg (0.3

mmol) of azefidine-3-carboxylic acid hydrochloride are initially charged in a

mixture of 1 ml of water ang®.3 ml of ethanol. 100 mg (0.3 mmol) of the

compound from Example 13A are added, and the mixture is stirred at 100C

for 1 h. The reaction mixture/Isthen adjusted to pH =7 5 using aqueous 1 N

sodium hydroxide solution a tirred at 100C for 16 h. Once more, the

mixture is adjusted to pH = 7 using aqueous 1 N sodium hydroxide solution

and reacted in a single modesmerowave{Emrys-Opfimizer) at 150C for 1 h.

The reaction mixture is con%r:lrat dun rec@(_:gd ressure and purified by

preparative HPLC (RP18 col Z le pliase: ~agetoritNle/water gradient).

Yield: 23 mg (21% of theory) 10 LC-MSy@Meéthod 8): R, = 0.86 min; MS

(ESIpos): m/z = 328 [M+H]’; 'H-NMR (400 MHz, DMSO-d6): 6 = 8.41 (s, 1H),

7.79 (s, 1H), 7.47 (s, 1H), 7.36 (s, 1H), 7.31 (s, 1H), 6.89 (s, 1H), 4.09 (t,

2H)48,9%8 mtH). dxxamipls ifkrdroacetic acid are addo a mixture of 700 mg (3.0 mmol) of the

6-[5- -4-(1H-1 2 3-triazal-1-y])-2 5-di 0-1 Hspyrazol-1- rimidin-4-yl.} , -

e e e OR a  D O R R R AT b n 0
ml of ethyl acetate, and the mixture is stirred1@0°C for 10 h. The reaction mixture is

5 concentrated under reduced pressure and takenaumlirof ethanol, and the precipitate is filtered
off. The solid is suspended in 10 ml of water, & aqueous sodium hydroxide solution (pH =
9) is added until the solid is dissolved. The pHhisn adjusted to 7 using 1 N hydrochloric acid,
the mixture is concentrated to a volume of aboumtlfand the precipitate formed is filtered off.
The residue is washed with water and diisopropleetand chromatographed by preparative
10 HPLC (Method 8). The solid is then suspended innllOof water, and 1 N aqueous sodium
hydroxide solution (pH = 9) is added until the da§ dissolved. The pH is then adjusted to 7 using
1 N hydrochloric acid, the mixture is concentratec volume of about 2.5 ml and the precipitate
formed is filtered off. The filtrate is concentrdte about 2 ml and filtered again. Both residues
are combined, washed with water and ethyl acetadedded under reduced pressure. Yield: 78 mg
15 (8% of theory)

HPLC (Method 6): R= 2.90 min; MS (ESIpos): m/z = 325 [M+Hi]

'H-NMR (400 MHz, DMSO-¢): & = 8.35 (s, 1H), 8.29 (s, 1H), 8.17 (s, 1H), 7.661H), 7.34 (s,
1H), 5.80-5.75 (m, 1H), 4.63-4.58 (m, 1H), 4.2404(f, 2H), 3.75-3.73 (M, 2H).

Example 5

20  1-{6-[4-(1H-Imidazol-1-yl)-5-0x0-2,5-dihydro-H-pyrazol-1-yl]pyrimidin-4-yl}azetidine-3-

carboxylic acid



NNV N\N H 55 mg (0.4 mmol) of azefidine-3-carboxylic acid hydrochloride
are initially charged in 2 ml of -43- water. 100 mg (0.3 mmol) of the
compound from Example 12A are added, and the pH is adjusted to 7 using
aqueous 1 N sodium hydroxide solution. THe mixture is reacted in a single
mode microwave (Emrys Optimizgi) at 150C for 1 h. The reaction mixture is
concentrated under reduce®prgésure and purified by preparative HPLC
(RP18 column; mobile phase: 5 acetonitrile/water gradient). Yield: 15 mg
(13% of theory) HPLC (Method 6)™R, = 2.81 min; MS (ESIpos): m/z = 329
[M+H]'; 'H-NMR (400 MHz, DMSQY*d6): 6 = 8.42 (s, 1H), 8.26 (s, 1H), 7.70 (s,
1H), 7.67 (s, 1H), 7.34 (s, 1H), 4.95-3.96 (m, 2H and 2H) 3.13-3.07 (m, 1H).
Example 7 10 0
4-(1H-Imidazol-l-yl)-2-[6-(3-methylaze d|n- pyr |d| 4-yl]-1,2-dihydro-3H-
pyrazol-3-one H36 CN 11 O N g (0.4 mmol) of
3-methylazetidine hydrochloride, 100 mg (& moI) of the compound from

Example 13A and 174 1 (130 mg, 1.0 mmoU of
N-ethyl-N-(propan-2-yl)propane-2-amine are suspended in 2 ml of
tetrdbydgdfliannanidof eaetidithéBacsihghglimade maidiaive aee (BiascOgtiati ze p) mixture of
15 at %?%Eﬁér“aﬁdb ihe B?QQMIWW% ?%ﬁﬁlﬂ@%\dﬁ% ﬁ%ﬂ#ﬁ%ple 13A are

pressure, taken u%ln water with addition of agueous 1 N sodium hydroxide

sol TR L BerBy e BFHEd By BrepAraie ERSIRR (RS BollacHiRiBfdo PH =7
phaggnaceteiusid/\iatadyradizin)xivée kHI BOmr Y% ot dhKofpy 16 h. Once more, the

mixture is adjusted to pH = 7 using aqueous 1 Nusndydroxide solution and reacted isiagle

mode microwave (Emrys Optimizer) at 150°C for 1 h. The reactioixtore is concentrated under
reduced pressure and purified by preparative HPLRP18 column; mobile phase:

acetonitrile/water gradient). Yield: 23 mg (21%tloéory)
10 LC-MS (Method 8): R= 0.86 min; MS (ESIpos): m/z = 328 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 8.41 (s, 1H), 7.79 (s, 1H), 7.47 (s, 1H), 7.861H), 7.31 (s,
1H), 6.89 (s, 1H), 4.09 (t, 2H), 3.99 (t, 2H).

Example 6

1-{6-[5-Ox0-4-(1H-1,2,3-triazol-1-yl)-2,5-dihydro-H-pyrazol-1-yl]pyrimidin-4-yl}azetidine-3-

15 carboxylic acid

OH

ﬁﬂj .

55 mg (0.4 mmol) of azetidine-3-carboxylic acid hyechloride are initially charged in 2 ml of



HPLC (Method 6): R, = 3.07 min; MS (ESIpos): m/z = 298 [M+H]'; 'H-NMR
(400 MHz, DMSO-d6): 6 = 8.25 (s, 1H), 7.81 (s, 1H), 7.46 (s, 1H), 7.39 (s,
1H), 7.31 (s, 20 1H), 6.88 (s, 1H), 4.10 (t,,2H), 3.54 (dd, 2H), 2.86-2.75 (m,
1H), 1.25 (d, 3H). Example 8

2-[653V idin- L0 pyimidineborli4r razolad ) = iNYGrQ di
g )
mm) 0P She BYRPETdiNE IRFHECHYSFRIE® SR O™S IR SR (Segied ' aingle mode
conpowndvirdrmiyx@mpilei Ze2AaanthQ 74 fof1Bhmthel reartinadief is concentrated under
N-eﬁea&ésdpwg@m%-yaﬁaogﬁme%-aﬁyn%@&rmmﬂ@@w Bl@hn; mobile phase:

trahydrof d t ingl de mi E Optimi 5
S IO D BT TELCOR LTS & FARREH Lo uncir recuced

e

pressure, taken up in water with addition of aqueous 1 N sodium hydroxide
solUtiHFrethed £ Renet umite MBy risstatie= SEL MBI 18 column; mobile
phase: acetonitrile/water gradient). Yield: 25 mg (25% of theory) HPLC
(MetHotVR) (FR0MHBIDMBO IS ESHDE).: Hhilz &289G [MHH] 7 HINMER M480H), 7.34 (s,
MHZHPMEER) 6, 318l (51) 160337 (%, 1H). 7.70 (s, 1H), 7.67 (s, 1H),

7.41 (s, 10 1H), 4.11 (t, 2H), 3.56 (dd, 2H), 2.86-2.78 (m, 1H), 1.25 (d, 3H).

Example 9.2-{ 6-[3-(Dimethylamino)azetidin-1-yl]pyrimidin-4-yl } -4-(1
H-17Z,3-tnazol-1-yl)-1,2-dihydro-3H- pyrazol-3-one dihydrochloride

1(13_| SCA‘HM—/Ingllgaém—l—yI)—2—[6—(3—methy|azetidin—l—yl)pyrimid-4—yl]—1,2—dihydro—3—|-pyrazo|—3—one

H,C

3

N
H

43 mg (0.4 mmol) of 3-methylazetidine hydrochlotrid®0 mg (0.3 mmol) of the compound from
Example 13A and 174l (130 mg, 1.0 mmol) olN-ethyl-N-(propan-2-yl)propane-2-amine are
suspended in 2 ml of tetrahydrofuran and reactealsingle mode microwave (Emrys Optimizer)
15 at 120°C for 4.5 h. The reaction mixture is concated under reduced pressure, taken up in water
with addition of aqueous 1 N sodium hydroxide dolut(pH = 9-10) and purified by preparative
HPLC (RP18 column; mobile phase: acetonitrile/wgtadient). Yield: 30 mg (30% of theory)

HPLC (Method 6): R= 3.07 min; MS (ESIpos): m/z = 298 [M+Hi]

'H-NMR (400 MHz, DMSO-¢): & = 8.25 (s, 1H), 7.81 (s, 1H), 7.46 (s, 1H), 7.891H), 7.31 (s,
20  1H), 6.88 (s, 1H), 4.10 (t, 2H), 3.54 (dd, 2H),@&75 (m, 1H), 1.25 (d, 3H).

Example 8

2-[6-(3-Methylazetidin-1-yl)pyrimidin-4-yl]-4-(H-1,2,3-triazol-1-yl)-1,2-dihydro43-pyrazol-3-

one



N=NN N NNV \N",x 2 HCI H 15 271 mg (1.5 mmol) of
N,N-dimethylazetidine-3-amine dihydrochloride, 400 mg (1.5 mmol) of the
compound from Example 12A and 847 m 4@'1 mmol) of potassium
carbonate are suspended in 8 ml of N,N-dimethylformamide and stirred at
100C for 16 h. The reaction pixture is concentrated under reduced pressure
and purified by preparative HPL\C (RP18 column; mobile phase: -45-
acetonitrile/water gradient Withééﬁ?tion of 0.1% strength trifluoroacefic acid).
Further purification is carried KRy preparative HPLC (RP18 column; mobile
phase: acetonitrile/water gradient\with addition of 0.1% strength formic acid).
2 ml of 1 N hydrochloric acid is rodugj=g@ntaining fractions,
and the mixture is stirred at RTN‘\Pr 1 h. The 8glid iﬁfilte d off and dried 5
under high vacuum. Yield: 62 m\g~( S (Method 5): R, =
0.19 min; MS (ESIpos): m/z = 328 [M+H]' ;NH-AIMR (400 MHz, DMSO-d6): 6 =
8.42 (s, 1H), 8.28 (s, 1H), 7.69 (s, 1H), 7.86 (s, 1H), 7.52 (s, 1H), 4.02 (t,
2H), 3.76 (dd, 2H), 3.24-3.18 (m, 1H), 2.12 (s, 6H). Example 10 10

2-[64B4g [t orapiper&ime iy hpatidn e ityateghidri @B -imi (taz ohiey) il tZe dibwidoand from

-3H: I-35,0 E - \ f .

o A g T b B I fmine e

andSYaeengsd ing, 0! PiaRaNy Boaih AT ArEBISRYE ede NirEHAHR (BN Rptimizer)

mre anitEAC dbargen. mh2 rehafdetrahyidrcivoanemadindacteduied giegie eneeten up in water
with addition of aqueous 1 N sodium hydroxide dolut(pH = 9-10) and purified by preparative

HPLC (RP18 column; mobile phase: acetonitrile/wgtadient). Yield: 25 mg (25% of theory)

HPLC (Method 6): R= 3.00 min; MS (ESIpos): m/z = 299 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 8.41 (s, 1H), 8.27 (s, 1H), 7.70 (s, 1H), 7.671H), 7.41 (s,
10 1H), 4.11 (t, 2H), 3.56 (dd, 2H), 2.86-2.78 (m, 1HP5 (d, 3H).

Example 9

2-{6-[3-(Dimethylamino)azetidin-1-yl]pyrimidin-4-#4-(1H-1,2,3-triazol-1-yl)-1,2-dihydro43-
pyrazol-3-one dihydrochloride

,CH
HCwp 8
2?
O
Y N
N
N \

15 271 mg (1.5 mmol) oN,N-dimethylazetidine-3-amine dihydrochloride, 400 (dgp mmol) of the
compound from Example 12A and 847 mg (6.1 mmolpatissium carbonate are suspended in 8
ml of N,N-dimethylformamide and stirred at 100°C for 16 heTreaction mixture is concentrated

under reduced pressure and purified by preparati®tC (RP18 column; mobile phase:



microwave (Emrys Optimizer) at 120C for 2.5 h. After concentration under

reduced pressure, the residue is taken up in acetonitrile/water and purified

by preparative HPLC (RP18 column; mo AE phase: acetonitrile/water

gradient). Yield: 82 mg (71% of theory) HPLC (Method 6): R, = 3.37 min; MS
(ESAQQ%m@waéf‘%rH\ﬁﬁéhﬂw@Paw DOMIB @Wtr@%@@céﬁ)ag &6‘@1@? urification
1H), 8.38 (s, 1H), 8.15 (s, 1 ;2#.276 S, 1H)1764$ 1Hg 7.22 (s, 1I;I\)

(t, 4|§|fa§'6% ?Hb eqrefﬁ atP:xQ b% 18 columnpiteophas acetonltrlle/ ater grad|ent with
2-[6a(iijtoDiflBOpipreeintith ToyoyaiciidiA- MWF—AMM@QDB}GQ&&EOE%Q,@-@M& product-

ydregieiRv@rataths, ek Fis@le N é{m’}i&'étlforli ANTNNSbIl is-1l1#RUBE and dried

m fthe comp fro ple 12A, 158 mg (1.0 mmol) of 4,4-
dlflucg]rog%qg@na e Hdrée e'ﬁk‘?@ 2?5@3‘5 19393 mg, 2.5 mmol) of
N-ethyl E&é{)pan -2-5 yI) ropane-2-amine are initially charged in 5 ml of
tetréfry rQO Aogr): Ra& 3%%@%&5@%@%@8@@4\% #mrys Optimizer)
at 120C for 30 min. After pre-purification by preparative HPLC (RP18
coluhrMMROBIE pirtzs@NBetnAriidtRaLsr HrixdBel) st proaacs.id AddigeHally 52 (s,
purifiag hy2gelpinynachy einasegrany:om siiceege! (Enejle phase
dichloromethane/methanol, 10/1). Yield: 29 mg (10% of theory) 10 HPLC
(Method 8418, = 3.49 min; MS (ESIpos): m/z = 349 [M+H]'; 'H-NMR (400

MHZ, -d6): 6 = 8 56 (s, 1H), 8.39 (s, 1H), 8.30 (s, 1H), 7.87 (s, 1H),
18 55 {% (ZE‘EIE f?uor |p r n 1 ymynm(i) n@%t%l—?mldazoqrp%el];d|hydro Bl-pyrazol-3-
one
F F

fwj

/

100 mg (0.3 mmol) of the compound from Example 1383 mg (0.4 mmol) of 4,4-
difluoropiperidine hydrochloride and 11@l (86 mg, 0.7 mmol) ofN-ethyl-N-(propan-2-
15 yl)propane-2-amine are initially charged in 2 mitefrahydrofuran and reacted irsiagle mode
microwave (Emrys Optimizer) at 120°C for 2.5 h. After contration under reduced pressure, the
residue is taken up in acetonitrile/water and peditoy preparative HPLC (RP18 column; mobile

phase: acetonitrile/water gradient). Yield: 82 Mm% of theory)
HPLC (Method 6): R= 3.37 min; MS (ESIpos): m/z = 348 [M+H]

20 'H-NMR (400 MHz, DMSO-¢): & = 8.49 (s, 1H), 8.38 (s, 1H), 8.15 (s, 1H), 7.361H), 7.64 (s,
1H), 7.22 (s, 1H), 3.80 (t, 4H), 2.06 (heptet, 4H).

Example 11

2-[6-(4,4-Difluoropiperidin-1-yl)pyrimidin-4-yl]-4¢1H-1,2,3-triazol-1-yl)-1,2-dihydro3-pyrazol-



1
2-[6-(4,4-Difluoropiperidin-1-yl)pyrimidin-4-yl]-3-oxo-2,3-dihydro-IH-pyrazol-4-
yl }-1H- 15 imidazole-4-carbonitrile F F QIHGI_\I N'N ;NCN H A mixture of 200
mg (1.4 mmol) of the compound from Example 11A, 262 mg (1.7 mmol) of
4,4 Afedifluoropiperidine hydrochloride and 289 | (215 mg, 1.7 mmol) of
N-ethyl-N-(propan-2- yl)propane-2-amine in 3 ml of water is stirred at 100C
for 16 h. Following the addition ofF53 I (79 mg, 0.7 mmol) of trifluoroacetic
acid and 324 mg (1.4 mmol)fef tfie compound from Example 6A, the reaction
mixture is stirred at 100C for Y he precipitated solid is filtered off and 5
washed first with water and then with diethyl ether. The product is dried under
reduced pressure. Yield: 111 21% of theory) LC-MS (Method 4): R, =
1.69 min; MS (ESIpos): m/z = 373 [M+H]'; 'H-NMR (400 MHz, DMSO-d6): 6 =
8.55 (s, 1H), 8.44 (d, 1H), 8.33(s, , 8.22/1d, 1H)}I=T-. 0 (br. s, 1H), 3.84
(br. s, 4H), 2.09 (heptet, 4H). 10\Exapple - N);
2-[6-(4,4-Dif|uoropiperidin-l-yl)p%m’ |din-1¥(yl]- ~0x0-273-dihydro-IH-pyrazol-4-
yl }-1H-1,2,3- triazole-4-carbonitrile F F 6N-~N=N ~'N ; / NCN N H A mixture
of 200 mg (1.4 mmol) of the compound fro'fln Example 11A, 262 mg (1.7
mmol) of 4,4- 15 difluoropiperidine hydrochloride and 289 | (215 mg, 1.7
mmz)'ﬁpcgmg\]_@.ﬁypmo(brgbdhez compound from Example 12068 mg (1.0 mmol) of 4,4-

difluoropiperidine hydrochloride and 43fl (323 mg, 2.5 mmol) ofN-ethyl-N-(propan-2-

5 yl)propane-2-amine are initially charged in 5 mitefrahydrofuran and reacted irsiagle mode
microwave (Emrys Optimizer) at 120°C for 30 min. After prarification by preparative HPLC
(RP18 column; mobile phase: acetonitrile/water gnai), the product is additionally purified by
column chromatography on silica gel (mobile phasghldromethane/methanol, 10/1). Yield:
29 mg (10% of theory)

10 HPLC (Method 6): R= 3.49 min; MS (ESIpos): m/z = 349 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 8.56 (s, 1H), 8.39 (s, 1H), 8.30 (s, 1H), 7.871H), 7.57 (s,
1H), 3.91-3.81 (m, 4H), 2.09 (heptet, 4H).

Example 12

1-{2-[6-(4,4-Difluoropiperidin-1-yl)pyrimidin-4-yl}3-oxo-2,3-dihydro-H-pyrazol-4-yl}-1H-

15 imidazole-4-carbonitrile

-
N
ooy
N —
\\\N/ N N\)\CN
N

H

A mixture of 200 mg (1.4 mmol) of the compound fr&xample 11A, 262 mg (1.7 mmol) of 4,4-



yl)propane-2-amine in 3 ml of water is stirred at 100C for 16 h. Following the
addition of 53| (79 mg, 0.7 mmol) of trifluoroacetic acid and 325 mg (1.4

mmol) of the compound from Example 7_AA,7t[1e reaction mixture is stirred at
100C for 16 h. The precipitated solid is filtered off and washed first with

wat ith di her..The-productis. drie educ ) s
presgsﬁchar%gﬁz,% %‘5 48%%?7&('9/()80?-5&5%% L%‘%%/IS l\/legt'z:]cr)}él1 @B:BRQ}*L@%%%E%EOpan ?

MS YRPSIPBS: 39pinedn A fol-atvaiar il esoRPiHo! EisEnlngying the asilition of 58
1H) (.58 (8, Lhnd) 27 t(Slubldpcétbd(r) i) 3340Q .domnms))4f)he dotnfleeptetiom Example

4H)67—\4$ﬁ£?@.{amﬁ I:hf}(ture_ is stirred at 100°C for L6 The precipitated solid is filtered off and
2-[6-(3,3-Difluoro yrroI|d|n-1-%lq)pyr|m|d|n-4-yl -4-(1H-imidazol-1-yl)-1,2-dihyd

f _ imid azol- r
D-3M RISV &Y NG N Y 6 TRES B3 SIF BT IHE STt RE Pressure.
fronyiexamplend 84968 ithgq(®)4 mmol) of 3,3- difluoropyrrolidine hydrochloride

and 1751 (130 mg, 1.0 mmol) of N-ethyl-N-(propan-2- yl)propane-2-amine

are ity mbewged i r2 Meoahietab ydsnibspmand seagiedin a single mode
microwave (Emrys Optimizer) at 120C for 1 h. After concentration under

microv e ai 120C for 1 h. Afer concen "
by pfemﬁiﬁﬁ“L%zgﬁ?%ﬁ;%|u$%b%ﬁé e oSN ahg 1 710 o
g

gradient): ¥R 131* Mg 88 REMH) HPLC (Method 6): R, = 3.18 min:
MS (ESlpos): m/z = 334 [M+H]'; '"H-NMR (400 MHz, methanol-d4): 6 = 8.41
19s, EM3mplgdds, 1H), 7.62 (s, 1H), 7.56 (s, 1H), 7.29 (s, 1H), 7.03 (s, 1H),
3.91 (t, 2H), 3.76 (t, 2H), 2.55 (heptet, 2H). Example 15 15
2-[6L(R, B Oty o heiisi n-3Ay Py imidin-4-WiB-ax 0L Bi31d B ordizoy+ hyd)-4-w-di 1,2, 3-
ydrerigkbie-4-carbonitrile

N
&L e
\\\N/ I\l\b/N\)\CN
N
H

A mixture of 200 mg (1.4 mmol) of the compound fr&xample 11A, 262 mg (1.7 mmol) of 4,4-
15 difluoropiperidine hydrochloride and 28l (215 mg, 1.7 mmol) ofN-ethyl-N-(propan-2-

yl)propane-2-amine in 3 ml of water is stirred 803C for 16 h. Following the addition of 38

(79 mg, 0.7 mmol) of trifluoroacetic acid and 32§ 1.4 mmol) of the compound from Example

7A, the reaction mixture is stirred at 100°C for L6 The precipitated solid is filtered off and

washed first with water and then with diethyl ethEne product is dried under reduced pressure.
20 Yield: 34 mg (7% of theory)

LC-MS (Method 4): R= 1.77 min; MS (ESIpos): m/z = 374 [M+Hi]

'H-NMR (400 MHz, DMSO-g): & = 9.24 (s, 1H), 8.59 (s, 1H), 8.27 (s, 1H), 7.841H), 3.90 (br.
s, 4H), 2.12 (heptet, 4H).



pyrazol-3-one F F-b NON=N Nt11/ /NV NH -49- 100 mg (0.8 mmol) of
the compound from Example 12A, 57 mg (0.4 mmol) of 3,3-
difluoropyrrolidine hydrochloride and 174 |1 (129 mg, 1.0 mmol) of
N-ethyl-N-(propan-2- yl)propane-2-amine were initially charged in 2 ml of
tetr%l}gﬁi,r@gjl@n and reacted in a single mode microwave (Emrys Optimizer)
atl min. After concentration under reduced pressure, 5 the

RPN S R R gz

of t&6ry) HPLC (Method 6): R, = 3.33 min; MS (ESIpos): m/z = 335 [M+H]";
'H-NMR (400 MHz, DMSO-d6): 6 = 8.42 (s, 1H), 8.35 (s, 1H), 7.72-7.66 (m,
3H), 3.87 (t, 2H), 3.65 (t, 2H),"2.64-2.50 (m, partially beneath the DMSO
signal, 2H). 10 Example 16
2-[6-(3,3-Difluoropyrrolidin-1-yl idin-4-yl]-3-ox0-2,3-dihydro-1
H-pyrazol-4-yl }-1H- imidazo le-4=sarbonitrile F F-b N O N NC ;NCN

-4

/

H

100 mg (0.3 mmol) of the compound from Example 1338 mg (0.4 mmol) of 3,3-
difluoropyrrolidine hydrochloride and 17%l (130 mg, 1.0 mmol) ofN-ethyl-N-(propan-2-

yl)propane-2-amine are initially charged in 2 mitefrahydrofuran and reacted irsiagle mode

microwave (Emrys Optimizer) at 120°C for 1 h. After concextiton under reduced pressure, the

residue is taken up in acetonitrile/water and jpedifoy preparative HPLC (RP18 column; mobile

10 phase: acetonitrile/water gradient). Yield: 111 (@9% of theory)
HPLC (Method 6): R= 3.18 min; MS (ESIpos): m/z = 334 [M+H]

'H-NMR (400 MHz, methanol-): & = 8.41 (s, 1H), 7.85 (s, 1H), 7.62 (s, 1H), 7.561H), 7.29
(s, 1H), 7.03 (s, 1H), 3.91 (t, 2H), 3.76 (t, 2BIE5 (heptet, 2H).

Example 15

15  2-[6-(3,3-Difluoropyrrolidin-1-yl)pyrimidin-4-yl]-4(1H-1,2,3-triazol-1-yl)-1,2-dihydro43-

pyrazol-3-one



N H A mixture of 200 mg (1.4 mmol) of the compound from Example | 1A,
238 mg (1.7 mmol) of 3,3- 15 difluoropyrrolidine hydrochloride and 289 | (215
mg, 1.7 mmol) of N-ethyl-N-(propan-2 yl)prgpane-2-amine in 3 ml of water is
stirred at 100C for 16 h. Following the addition of 53 | (79 mg, 0.7 mmol) of

trifluekpRGets. Q%aﬂd&24hmgcamémmol%a%tf@xsmmeoq@ﬂzfmg EX2mAly of 3,3-

6A, the reaction mixture is stirred at 100C for 16 h. 1 ml of 1 N hydrochloric

acid {LUaERRHGSIRG RedieRBRifeend, T rELItNg pretpige P N -ethyl-N-(propan-2-
hydvbptdpwde&adrﬂmomcmlmnauw chasgiidanezl roft20ywarbirad avithreketéy liratigbe mode

andn@&%@aﬂ@ﬂ ?f stil spptaipsyinRacied §M%m§éﬁ1educed pressure,
égompound from xam le 11A). Accordlngly, the cruyﬁ%roduct is reacte

it PP Hg26°8 ‘HLHngF)C FNTHRERE SRSRA-BY RS RaRING- f‘%‘rﬁﬁgpié column;
mg (@hilmpheteoh & Bdifiledreleyaeiitkng. Midiouh(d2ideotihddyinl of water in a
single mode microwave (Emrys Optimizer) at 170C for 15 min. The reaction

soluirnoudiecdlsy: [repa@biie, MBIUSS(RIBL Sheotugsamdhile phase: 25
acetonitrile/water gradient). Yield: 30 mg (6% of theory) -50- LC-MS (Method

4):. R-I-NM@&U@J‘WIMS[§5§@ ) 42 399 [l NMR, (A0 MHa, 3HE7(t, 2H),
DMSOQ-d6 %t 534 b‘3844§d 1@833#1 1H)821(d 1H), 7.26 (br.
S, 1]3|55,5ét )QT %”( agialy yenea 54 'gB%r 5‘ y beneath the

DMSO signal, 2H) Example 17 5 1-{
1@-[6@@,3&%0r0pyrrolidin-l-yl)pyrimidin-4-y|]-3-oxo-2,3-dihydro-1
H-pyrazol-4-yl }-1H- 1,2,3-triazole-4-carbonitrile F Fj) N N=N N~N\/

N',, LENEN33-Afiseaye b Ry (iMidimfrid 13- ok thd Taimsoemtiri &al-4-yl}-1H-
Exaimigle 16238 dnirid . 7 mmol) of 3,3-

F

N
N)i [
\\\N/ N N\)\CN

N
H

A mixture of 200 mg (1.4 mmol) of the compound fr&xample 11A, 238 mg (1.7 mmol) of 3,3-
15 difluoropyrrolidine hydrochloride and 28fl (215 mg, 1.7 mmol) ofN-ethyl-N-(propan-2-
yl)propane-2-amine in 3 ml of water is stirred 803C for 16 h. Following the addition of 38
(79 mg, 0.7 mmol) of trifluoroacetic acid and 324 1.4 mmol) of the compound from Example
6A, the reaction mixture is stirred at 100°C fori.6L ml of 1 N hydrochloric acid is added to the
reaction mixture. The resulting precipitated hydiocide of the crude product is filtered off,
20 washed with diethyl ether and dried. The crude pecodtill contains unreacted starting material
(compound from Example 11A). Accordingly, the crymteduct is reacted with 198 (80 mg, 0.6
mmol) of N-ethyl-N-(propan-2-yl)propane-2-amine, 10 mg (0.1 mmol)3@-difluoropyrrolidine
hydrochloride and 2 ml of water insingle mode microwave (Emrys Optimizer) at 170°C for 15
min. The reaction solution purified by preparativ&PLC (RP18 column; mobile phase:

25 acetonitrile/water gradient). Yield: 30 mg (6% béory)



difluoropyrrolidine hydrochloride and 289 | (215 mg, 1.7 mmol) of
N-ethyl-N-(propan-2 10 yl)propane-2-amine in 3 ml of water is stirred at 100C
for 16 h. Following the addition of 53 | (79.mg, 0.7 mmol) of trifluoroacetic
acid and 325 mg (1.4 mmol) of the compound from Example 7A, the reaction

MIX{y 48 g@,&ﬁgdazg)lgog 8 if: WST(I’%WIW'E@MW filtered off and

washed first with water and then with diethyl ether. The product is dried under

redy 19,( C; ,

1 66 M iijé&#é& b%n#zélgl 5\%{?4}%4 ‘{K%Q%% %ﬁg%g%lﬂg&ﬁ 7:26 (br.
9.25 (%HELR)9% 62'@ 31F|3) (.29 4K). 262 Qﬁ({w'@yi)ﬁ)eat@@e(t”ﬂﬁ@ $992!,(Brl)-
s, 2H), 2.69-2.55 (m, partially beneath the DMSO signal, 2H). Example 18
2-[6Ef@yBefltioroazetidin-1-yl)pyrimidin-4-yl]-4-(1H-imidazol-1-yl)-1,2-dihydro-
3H-pyrazol-3- 20 one -51- F~F\N 1111 DN N\NNV N H 100 mg (0.3
snmolpdbi{Escoifpasye diam- Exgiminied3Ay B2 org £ 3-4inytholHafyga3el-4-yl}-1H-
dlf|Lp£O§.EEng£Ig{ hygigehiaride and 175 1 (130 mg, 1.0 mmol) of
N-ethyl-N-(propan-2- yl)propane-2-amine are initially charged in 2 ml of
tetrahydrofuran and reacted_in a single mode 5 microwave (Emrys Optimizer)
at 120C for 3 h. The precipitated solid is filtered off and the filtrate is
concentrated under redu€édjpressure. The residue is taken up in
acetonitrile/water and purified_by/preparative HPLC (RP18 column; mobile
phase: acetonitrile/water gradient). Yield: 36 mg (32% of theory) HPLC
(Method 6): R, = 3.00 min; MS os): n@¥z = 320 [\i+H]'; 10 'H-NMR (400

MHz, DMSO-d6): 6 = 8.42 (s,NH), 8\16 (sJLH), 7/79 (§, 1H), 7.56 (s, 1H),
’i& %/N\)\CN

750 (s, 1H),7.07(s,1H),4 N
\
N
H

A mixture of 200 mg (1.4 mmol) of the compound fr&xample 11A, 238 mg (1.7 mmol) of 3,3-
difluoropyrrolidine hydrochloride and 28@l (215 mg, 1.7 mmol) ofN-ethyl-N-(propan-2-
10 yl)propane-2-amine in 3 ml of water is stirred 803C for 16 h. Following the addition of 8
(79 mg, 0.7 mmol) of trifluoroacetic acid and 32§ .4 mmol) of the compound from Example

7A, the reaction mixture is stirred at 100°C for L6 The precipitated solid is filtered off and

washed first with water and then with diethyl ethEne product is dried under reduced pressure.

Yield: 137 mg (27% of theory)
15 LC-MS (Method 4): R= 1.66 min; MS (ESIpos): m/z = 360 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 9.25 (s, 1H), 8.61 (s, 1H), 8.29 (s, 1H), 7.B4 6, 1H), 4.06
(t, 2H), 3.82 (br. s, 2H), 2.69-2.55 (m, partidilgneath the DMSO signal, 2H).

Example 18

2-[6-(3,3-Difluoroazetidin-1-yl)pyrimidin-4-yl]-44H-imidazol-1-yl)-1,2-dihydro-Bi-pyrazol-3-

20 one



Example 19
2-[6-(3,3-Difluoroazetidin-1-yl)pyrimidin-4-yl]-4-(1H-1,2,3-triazol-1-yl)-1,2-dihy
dro-3H-pyrazol- 3-one F~F \N N_ 1111 ¢ {\I_:N N\ ~ NNV 15 H 100 mg (0.3
mmol) of the compound from Example 12A; 52 mg (0.4 mmol) of 3,3-
difluoroazetidine hydrochloride gnd 174 1 (130 mg, 1.0 mmol) of
N-ethyl-N-(propan-2- yl)propg -2-amine are initially charged in 2 ml of
tetrahydrofuran and reacted inasingle mode microwave (Emrys Optimizer)
at 120C for 30 min. After concengration under reduced pressure, -52- the
residue is taken up in acetonitrilefwater and purified by preparative HPLC
(RP18 column; mobile phase: ter gradignt). Yield: 36 mg (34%
of theory) HPLC (Method 6): R}= 3.20 min; 5\5?0 ): miz = 321 [M+H][;
'H-NMR (400 MHz, DMSO-dG):\%\ . : 345, 1H), 7.71 (s, 2H),
7.62 (s, 1H), 4.46 (t, 5 4H). Example 20&
2-[6-(3,3-Difluoroazetidin-I-yl)pyrimidin-4-yl]-3-oxo-2,3-dihydro-1
H-pyrazol-4-yl }-1 H- imidazo le-4-carbonitrile F~F \N O N NC X\NCN NH

100 mg (0.3 mmol) of the compound from Example 1332 mg (0.4 mmol) of 3,3-

difluoroazetidine hydrochloride and 17al (130 mg, 1.0 mmol) ofN-ethyl-N-(propan-2-
yl)propane-2-amine are initially charged in 2 mltefrahydrofuran and reacted irsiagle mode

5 microwave (Emrys Optimizer) at 120°C for 3 h. The preciptasolid is filtered off and the filtrate
is concentrated under reduced pressure. The remda&en up in acetonitrile/water and purified
by preparative HPLC (RP18 column; mobile phasetamitile/water gradient). Yield: 36 mg
(32% of theory)

HPLC (Method 6): R= 3.00 min; MS (ESIpos): m/z = 320 [M+Hi]

10  *H-NMR (400 MHz, DMSO-¢): & = 8.42 (s, 1H), 8.16 (s, 1H), 7.79 (s, 1H), 7.561H), 7.50 (s,
1H), 7.07 (s, 1H), 4.49 (t, 4H).

Example 19

2-[6-(3,3-Difluoroazetidin-1-yl)pyrimidin-4-yl]-44H-1,2,3-triazol-1-yl)-1,2-dihydro43-pyrazol-

3-one
N
(@) _
7N N\)
N \
N
15 H

100 mg (0.3 mmol) of the compound from Example 1232 mg (0.4 mmol) of 3,3-
difluoroazetidine hydrochloride and 17gl (130 mg, 1.0 mmol) ofN-ethyl-N-(propan-2-
yl)propane-2-amine are initially charged in 2 mltefrahydrofuran and reacted irsagle mode

microwave (Emrys Optimizer) at 120°C for 30 min. After cont®tion under reduced pressure,



10 A mixture of 120 mg (0.8 mmol) of the compound from Example I IA, 129

mg (1.0 mmol) of 3,3- difluoroazetidine hydrochloride and 174 1 (129 mg, 1.0

mmol) of N-ethyl-N-(propan-2- yl)propane;2-amine in 3 ml of water is stirred

at 100C for 16 h. Following the addition of'32 | (47 mg, 0.4 mmol) of

triflyqroRcRtie Acignd b m&@nr@maaroédaﬁpheo%wmafﬁw@Lmﬁéﬁls column;
. The

6A, the reaction mixture is stirred at 100C for 16 recipitated solid is

filte FARPLRPRRGC1 A SRR CH A/ AL LAAAUG AL AP TR AR REFWA ether. The

product is dried under reduced pressure. Yield: 32 mg (11% of theory)

LC-NRE- GMMEeRAS): RS 2-2048Mifs (FS'pes)i p88)~ 392 IM3HE [M+H]'; 'H-NMR

(400 MHz, DMSO-d6): 6 = 8.80-8.08 (m, 4H), 7.25 (s, 1H), 4.61 (br. s, 4H).
Exalr&R1420 MHz, DMSO-g): 8 = 8.42 (s, 1H), 8.39 (s, 1H), 7.71 (s, 2H), 7.621H), 4.46 (t,
g.-{24[.§;(3,3-Dif|uoroazetidin-I-yI)pyrimidin-4-y|]-3-oxo-2,3-dihydro-IH-pyrazoI-4

-yl }-1H-1,2,3- triazole-4-carbonitrile -53- F~F\N ~ 0 N=N NON NCN NH A
mixp_:ggngi %)O mg (0.8 mmol) of the compound from Example I IA, 129 mg
(1.0mmol) of 3,3- difluoroazefidine hydrochloride and 174 1 (129 mg, 1.0

mmol -ethyl-N-(propan-2- yl)propane-2-aming in | of water is stirr
ZeSest St S e e e
trifl ididRAedé-62iBcaRdeL94 mg (0.8 mmol) of the compound from Example
7A, the reaction mixture is stirred at 100C for 16 h. The precipitated solid is
filtered off and washed firgt with water and then with diethyl ether. The
product is dried under reducsd pressure. Yield: 51 mg (18% of theory)
LC-MS (Method 4): R, = 1. n; MS (ESIpos): m/z = 346 [M+H]'; 10
1H-NMR (400 MHz, DMSO-d6): 6 = 9.26 (s, 1H), 8.60 (s, 1H), 8.36 (s, 1H),

7.18 (s, 1H), 4.69 (t, 4H). o
N A
N CN
N \N /

10 A mixture of 120 mg (0.8 mmol) of the compound fr&xample 11A, 129 mg (1.0 mmol) of 3,3-

difluoroazetidine hydrochloride and 174l (129 mg, 1.0 mmol) ofN-ethyl-N-(propan-2-

yl)propane-2-amine in 3 ml of water is stirred 803C for 16 h. Following the addition of 32

(47 mg, 0.4 mmol) of trifluoroacetic acid and 194 (0.8 mmol) of the compound from Example

6A, the reaction mixture is stirred at 100°C for L6 The precipitated solid is filtered off and
15 washed first with water and then with diethyl ethiElne product is dried under reduced pressure.

Yield: 32 mg (11% of theory)

LC-MS (Method 4): R= 1.48 min; MS (ESIpos): m/z = 345 [M+H]
'H-NMR (400 MHz, DMSO-¢): & = 8.80-8.08 (m, 4H), 7.25 (s, 1H), 4.61 (br. s)4H

Example 21

20 1-{2-[6-(3,3-Difluoroazetidin-1-yl)pyrimidin-4-yl]3-oxo-2,3-dihydro-H-pyrazol-4-yl}-1H-1,2,3-

triazole-4-carbonitrile



Example 22
4-(1H-Imidazol-1-yl)-2-[6-(1,4-oxazepan-4-yl)pyrimidin-4-yl]-1,2-dihydro-3H-p
yrazol-3-one hydrochloride CON 11 O/I 3 N"; NV NxHCI 15 H A mixture
of 200 mg (1.0 mmol) of the compound from Example 5A, 200 mg (1.0 mmol)
of the compound from Exampte 14A and 37 | (54 mg, 0.5 mmol) of
trifluoroacetic acid in 3 ml Ekylater is stirred at 100C for 16 h. After
pre-purification by preparati LC (RP18 column; mobile phase:
acetonitrile/water gradient), crude product is stirred with 1 ml of 1 N
hydrochloric acid, -54- filtered dff and washed with diethyl ether. The product
is dried under reduced pressurex¥i mg (RQf theory) LC-MS

(Method 4): R, = 0.95 min; WH]'; 'H-NMR (400
MHz, DMSO-d6): 6 = 9.46 (s, , 30 (s, TMN), 8.06 (t, 1H),
7.83 (t, 51H), 7.50-7.33 (m, 1H), 4 05 , 2H), 3.91-3.70 (m, 4H), 3.68 (t,
2H), 2.04-1.73 (m, 2H). Example 23 H
2-[6-(1,4-Oxazepan-4-yl)pyrimidin-4-yl]-4-(1H-1,2,3-triazol-I-yl)-1,2-dihydro-3

H-pyranald-ene2dydrasblord® GO cbinpbaht MiRArNINI A1 CPolhg (1.0 mmol) of 3,3-
difluoroazetidine hydrochloride and 174l (129 mg, 1.0 mmol) ofN-ethyl-N-(propan-2-

yl)propane-2-amine in 3 ml of water is stirred 803C for 16 h. Following the addition of 32

5 (47 mg, 0.4 mmol) of trifluoroacetic acid and 194 (0.8 mmol) of the compound from Example
7A, the reaction mixture is stirred at 100°C for L6 The precipitated solid is filtered off and
washed first with water and then with diethyl ethEne product is dried under reduced pressure.
Yield: 51 mg (18% of theory)

LC-MS (Method 4): R= 1.56 min; MS (ESIpos): m/z = 346 [M+Hi]

10 *H-NMR (400 MHz, DMSO-g): & = 9.26 (s, 1H), 8.60 (s, 1H), 8.36 (s, 1H), 7.481(H), 4.69 (t,
4H).

Example 22

4-(1H-Imidazol-1-yl)-2-[6-(1,4-oxazepan-4-yl)pyrimidirid]-1,2-dihydro-3H-pyrazol-3-one

hydrochloride
O
CJ
(Ao
\\N/ N\)j/ N\)
s N x HCI

A mixture of 200 mg (1.0 mmol) of the compound frémample 5A, 200 mg (1.0 mmol) of the
compound from Example 14A and (54 mg, 0.5 mmol) of trifluoroacetic acid in 3 ol water
is stirred at 100°C for 16 h. After pre-purificaiidoy preparative HPLC (RP18 column; mobile

phase: acetonitrile/water gradient), the crude pecods stirred with 1 ml of 1 N hydrochloric acid,



10 A mixture of 400 mg (1.3 mmol) of the compound from Example 12A and

220 mg (1.6 mmol) of 1,4-oxazepane hydrochloride in 4 ml of propan-2-ol is
reacted in a single mode microwave (Em_rgi _Optimizer) at 115C for 30 min.

232 1(172 mg, 1.3 mmol) of N-ethyl-N-(prOpan-2-yl)propane-2- amine are
addﬂ%r@@gff%ae\ﬁggl%ﬁ %mud%ﬂ%/r%%‘éﬁdr%%ﬂ%‘%ﬁ@_@%é@ﬁ%@éﬁ pressure. Yield:
(Emrys O glmlzeg??t 115C for 20 min. After concentration under reduced
preggdﬂg,( 4 EYIER¥is taken 15 up in acetonitrile/water/trifluoroacetic acid

and chromatographed by preparative HPLC (Method 9). The trifluoroacetate
salt'SotAmeeet ﬁh@ﬂé&:@@p’ﬁ%ﬁﬁﬁm@%é‘ﬁﬁiﬁz’@d Btionverted into the
hydrochloride using 2 ml of 1 N hydrochloric acid. Yield: 7 mg (1% of theory)
LC-MIN IWReth5tMbizROM I0PQ): hin IMS (6E S0 ontsz HHB Z3Ms HIH)'H-RBUR, 7.83 (t,
£40Q MHz M3 @rd0)i 64708 B Solilil. 813875 4l §84P £ 13104-4.98 (4, 2H).
1H), 7.35 (br. 20 s, 1H), 4.14-3.69 (m, 6H), 3.67 (t, 2H), 2.03-1.77 (m, 2H).

Exampleyaths
2-[6‘-(:E4?Ox_azepan-4-yl)pyrimidin-4-yl]-4-(1H-1,2,3-triazo|-|-yl)-1,2-dihydro-3

H-pyrazgl-3-one -55- N N.'k~N=NN-N_11~N\H A mixtyre of 500 m
P s e BT S e T O R g o one
oxaR¥fiasdiggrochloride and 1.4 ml (1077 mg, 8.3 mmol) of
N-ethyl-N-(propan-2-yl)propane-2- amine is reacted in 10 ml of
tetrahydrofuran/ethanol (1/1)4r-@single mode microwave (Emrys 5
Optimizer) at 140C for 30 min. Aftey pre-purification by preparative HPLC
(RP18 column; mobile phasg: acetonitrile/water gradient), the crude product
is taken up in acetonitrile/trifltokbacetic acid and chromatographed by
preparative HPLC (Method 10). The trifluogpacetate salt obtained from the
HPLC separation is lyophilizegjand-adjustddl to pl—}“\:}?‘y using 1 N aqueous
' b

sodium hydroxide solution. Th \pro S | reparative HPLC
(RP18 10 column; mobile phase: I&cetorﬁtrile’ ater gradient). Yield: 176 mg
(31% of theory) LC-MS (Method 4): R, = ,]N1 min; M E3Ipos): m/z = 329
[M+H];

10 A mixture of 400 mg (1.3 mmol) of the compound frétample 12A and 220 mg (1.6 mmol) of
1,4-oxazepane hydrochloride in 4 ml of propan-Zsakacted in aingle mode microwave (Emrys
Optimizer) at 115°C for 30 min. 232 (172 mg, 1.3 mmol) oN-ethyl-N-(propan-2-yl)propane-2-
amine are added, and the reaction mixture is rdauotea single mode microwave (Emrys
Optimizer) at 115°C for 20 min. After concentrationder reduced pressure, the residue is taken

15 up in acetonitrile/water/trifluoroacetic acid andr@matographed by preparative HPLC (Method
9). The trifluoroacetate salt obtained from the I@Pdeparation is lyophilized and converted into
the hydrochloride using 2 ml of 1 N hydrochloriégdacyield: 7 mg (1% of theory)

LC-MS (Method 4): R= 1.20 min; MS (ESIpos): m/z = 329 [M+Hi]

H-NMR (400 MHz, DMSO-g): & = 8.54 (s, 1H), 8.38 (s, 1H), 8.25 (s, 1H), 7.861H), 7.35 (br.
20 s, 1H), 4.14-3.69 (m, 6H), 3.67 (t, 2H), 2.03-1(f, 2H).

Example 24

2-[6-(1,4-Oxazepan-4-yl)pyrimidin-4-yl]-4-@-1,2,3-triazol-1-yl)-1,2-dihydro43-pyrazol-3-one



'H-NMR (400 MHz, DMSO-d6): 6 = 8.41 (d, 1H), 8.33 (d, 1H), 7.78 (br. s,
1H), 7.72-7.70 (m, 2H), 3.91-3.65 (m, 6H), 3.62 (t, 2H), 1.95-1.83 (m, 2H).
Example 25 15 1-{

2-[6-(1,4-Oxazepan-4-yl)pyrimidin-4-yl]-3- oxo -2,3-dihydro-1 H-pyrazol-4-yl }
-1 H-imidazole-4- carbonitrile C NON ;NCN H A mixture of 200 mg (0.9
mmol) of the compound from Example 6A, 178 mg (0.9 mmol) of the
compound from Example 14A and 3B | (49 mg, 0.4 mmol) of trifluoroacetic

t 100C for 16 h. The precipitated solid is
ter and then with diethyl ether. The

d: 120NwaN(40% of theory)

: mig = 353 [M+H]; 5 'H-NMR

acid in 3 ml of water -56- is stirreg
filtered off and washed first with
product is dried under reduced pré
HPLC (Method 6): R, = 3.27 miry; MS (ESI
(400 MHz, DMSO-d6): 6 = 8.52 (s+4H), T1IH)NE25 (s, 1H), 8.19 (d,

1H), 7.39 (br. s, 1H), 414370(m 6H), 3 t, 2H), 2.05-1.68 (m, 2H).

Example 26 1-{ 2-[6-(1,4-Oxazepan-4- yI)meldln 4-yl]-3-0x0-2,3-dihydro-1
H-pyrazol-4-yl } -1 H-1,2,3- triazole-4-carbonitrile CON N=N N; NCN 10H

A mixeireusf @0y 01 mmol) dittieeccopmpod ritﬁﬁwnpléﬂampﬂém 1518 mygol) of 1,4-

0.9 %’Z&CH&@ ermmmwaﬂdfrpmrﬁ@mm%%\ﬁ%ﬁ% ét(ﬂ/QNTESr %&ﬂ‘ummlr)opane -2-
of trifluoroacetic acid in 3 ter is stirre 00C for iL6 h. dT £
prediitd EHPL T 2 8 A AT, RSPl e Morowave (Emys

Optimizer) at 140°C for 30 min. After pre- purlflwn by preparative HPLC (RP18 column;

mobile phase: acetonitrile/water gradient), the deru product is taken up in
acetonitrile/trifluoroacetic acid and chromatographby preparative HPLC (Method 10). The
trifluoroacetate salt obtained from the HPLC sefianais lyophilized and adjusted to pH = 7-8
using 1 N aqueous sodium hydroxide solution. Thelpet is isolated by preparative HPLC (RP18
10 column; mobile phase: acetonitrile/water gradieviigld: 176 mg (31% of theory)

LC-MS (Method 4): R= 1.19 min; MS (ESlpos): m/z = 329 [M+H]

'H-NMR (400 MHz, DMSO-¢): & = 8.41 (d, 1H), 8.33 (d, 1H), 7.78 (br. s, 1H}2#7.70 (m, 2H),
3.91-3.65 (m, 6H), 3.62 (t, 2H), 1.95-1.83 (m, 2H).

Example 25

15 1-{2-[6-(1,4-Oxazepan-4-yl)pyrimidin-4-yl]-3-ox0-2;dihydro-H-pyrazol-4-yl}-1H-imidazole-4-
Coj
i e

A mixture of 200 mg (0.9 mmol) of the compound frémample 6A, 178 mg (0.9 mmol) of the

carbonitrile

compound from Example 14A and BB(49 mg, 0.4 mmol) of trifluoroacetic acid in 3 ol water



then with diethyl ether. The product is dried under reduced pressure. Yield:
80 mg (27% of theory) 15 LC-MS (Method 4): R, = 1.40 min; MS (ESIpos):
m/z = 354 [M+H]’; '"H-NMR (400 MHz, DMS0O-d6): 6 = 9.22 (s, 1H), 8.56 (s,

1H), 8.21 (s, 1H), 7.45-7.26 (m, 1H), 4.06°(br. s, 2H), 3.92-3.71 (m, 4H), 3.68

(t, agl)stlgr&ﬁélfdb‘(@fog"l% E@@B@gﬁtmed cadi filtered off and washed first with water and
2-[6-(1,2-Oxaz_|nan-2%I2p)ﬁrillm|d|n-4-Z_ -4-g1H-1,2,3-tr|azol-1-ylr)-1@-dl_hydro-S .
H-ptEL 318 S 210 e RRIYGER WY MUPeHHqd PIRSHIS- ATkt red gpo (40% of
200timgryd.7 mmol) of the compound from Example 12A, 99 mg (0.8 mmol) of

1,2- oxazinane hydrochloride [What et al., J. Chem. Soc. Perkin Trans. 2
2000PIC1¥BHddl65 Rargi2348in| (258a5190):-0riiarmah dfvi+H]
N-ethyl-N-(propan-2-yl)propane-2-amine in 4 ml of tetrahydrofuran is 5

seactel Rk 40N A singls-gnedegBiciovayes ey PpEintZenLior $adn; 7.39 (or.
After pr$-%ur2‘j%at'0@ w?ﬁgm%ﬁ IjEL'CE%\)BB column; mobile phase:
acetofifthéniater gradient);’ e(tc e prod i'g)taken up in
acetonitrile/water/methanol and chromatographed by preparative HPLC
(MeBX88REE The formate salt obtained from the HPLC separation is
lyophilized and adjusted to pH = 7-8 using 1 N aqueous sodium hydroxide
solutiGh(6TR & srerrsenis4stiRnen By-préparandipde-trprezd g-ybilmh2.3-
mobhiig-pleaseadest@nitriie/water gradient). Yield: 23 mg (11% of theory)
LC-MS (Method 4): R, = 1.38 min; MS (ESIpos): m/z = 315 [M+H]'; 'H-NMR
(400 MHz, DMSO-d6): 6 = 8.5%,(d, 1H), 8.42 (d, 1H), 8.40 (br. s, 1H), 7.88 (d,
1H), 7.66 (br. s, 1H), 4.09 (t, 2H)y3.98 (t, 2H), 1.86-1.68 (m, 4H). Example
28 15 14

2-[6-(1,2-Oxazinan-2-yl)pyrimaig|

1H-imidazole-4- carbonitrile )j\
~ 0 N=N
N\\\ /
Z~N N\)\CN

N
H

-4-yl]-3-ox0-2,3-dihydro-IH-pyrazol-4-yl }-

10

A mixture of 200 mg (0.9 mmol) of the compound fr&rample 7A, 178 mg (0.9 mmol) of the
compound from Example 14A and fB(49 mg, 0.4 mmol) of trifluoroacetic acid in 3 il water

is stirred at 100°C for 16 h. The precipitated ¢adi filtered off and washed first with water and
then with diethyl ether. The product is dried unaetuced pressure. Yield: 80 mg (27% of theory)

15 LC-MS (Method 4): R= 1.40 min; MS (ESIpos): m/z = 354 [M+H]

'H-NMR (400 MHz, DMSO-g): & = 9.22 (s, 1H), 8.56 (s, 1H), 8.21 (s, 1H), 7.4867(m, 1H),
4.06 (br. s, 2H), 3.92-3.71 (m, 4H), 3.68 (t, 2BD6-1.74 (m, 2H).

Example 27

2-[6-(1,2-Oxazinan-2-yl)pyrimidin-4-yl]-4-#-1,2,3-triazol-1-yl)-1,2-dihydro43-pyrazol-3-one



CO NON NC;NCN H A mixture of 200 mg (1.4 mmol) of the compound

from Example | 1A, 205 mg (1.7 mmol) of 1,2- oxazinane hydrochloride [What

et al., J. Chem. Soc. Perkin Trans. 2 200_0577_, 1435-1446] and 289 -58- | (215

mg, 1.7 mmol) of N-ethyl-N-(propan-2-yl)propane-2-amine in 3 ml of water is
stirred at 100C for 1.5 h. Following the addition of 59 | (49 mg, 0.4 mmol) of
trifluoroacetic acid and 324 rfg (1.4 mmol) of the compound from Example

6A, the reaction mixture is stifred gno100C for 16 h. The precipitated solid is

filtered off and washed first with"Water and then with diethyl ether. The 5

product is dried under reduced prissure. Yigld: 199 mg (39% of theory)

LC-MS (Method 5): R, = 0.87 mifh; M% (ESIfos): mfF="839 [M+H]’; 'H-NMR

(400 MHz, DMSO-d6): 6 = 8.57\(d, 1 .80 (br. s, 1H), 8.23 (d,

1H), 7.70 (br. s, 1H), 4.07 (t, 2H), 8.96 (t,\2H)/ 1.85-1.65 (m, 4H). Example

2910 1- N
2-[6-(1,2-Oxazinan-2-yl)pyrimidin-4-yl]-3-oxo-2,3-dihydro-IH-pyrazol-4-yl
}-1H-1,2,3-tri - 4-car. onitrge O NON=N NC;/N" CN NH

oSG0 48 (o R E SRR FRPR e AR AT s ron of 12-
(1. 7onedioinefiyPocineridadRbah ptl phcomdeoqV PR retrans. 2. 00@m. 886:1répkiand 348

Trans (2009, 7o Mden 144 6lend @8R dlyFkepaid-LeME')ah of tetranydran is

Bl R PR SR RIR TSNS (Eriry Ui 15 385 Hrer ppeification

by preparative HPLC (RP18 column; mobile phasetcamitile/water gradient), the crude product

is taken up in acetonitrile/water/methanol and otatographed by preparative HPLC (Method

11). The formate salt obtained from the HPLC sejards lyophilized and adjusted to pH = 7-8

using 1 N aqueous sodium hydroxide solution. Thelpet is isolated by preparative HPLC (RP18
10 column; mobile phase: acetonitrile/water gradieviigld: 23 mg (11% of theory)

LC-MS (Method 4): R= 1.38 min; MS (ESIpos): m/z = 315 [M+Hi]

'H-NMR (400 MHz, DMSO-¢): & = 8.58 (d, 1H), 8.42 (d, 1H), 8.40 (br. s, IHB&(d, 1H), 7.66
(br. s, 1H), 4.09 (t, 2H), 3.98 (t, 2H), 1.86-1(6& 4H).

Example 28

15 1-{2-[6-(1,2-Oxazinan-2-yl)pyrimidin-4-yl]-3-oxo0-3;dihydro-H-pyrazol-4-yl}-1H-imidazole-4-

carbonitrile

C
N
N)i I
\\\N/ N\b/N\)\CN
N

H

A mixture of 200 mg (1.4 mmol) of the compound fr&xample 11A, 205 mg (1.7 mmol) of 1,2-
oxazinane hydrochloride [Bhat et al.,Chem. Soc. Perkin Trans. 2 2000, 7, 1435-1446] and 289



100C for 1.5 h. Following the addition of 59 | (49 mg, 0.4 mmol) of

trifluoroacetic acid and 325 mg (1.4 mmol) of the compound from Example

7A, the reaction mixture is stirred at 100C for 16 h. The precipitated solid is

filtered off and washed first with water and then with diethyl ether. The

pro is dri eck € Yigld: r 0 .
UL S i RS AR e e
(408 MitoDMsB Ipipvena roaddtiaqny! B @91 £, Bme) @ tiljorpasetiprckl and 324
1H)mg. 124 (hrﬁiﬂ)oﬂu%_c(drr@bl)n& f&BrﬂE]Qnéme 4H)|te&9e_n8rrﬁuabjatmmr@d the00°C for 16
PhagmacolegicRbacliving TR BRRGRIQUSRR (OREIES: QhINAEOMAYIAS ether. The

according to the invention can be demonstrated in the following assays:
AbHERA RSB MERT SOHTEERB S THETiNIEY AR RAUIRPECS fetal calf

serum TMB 3,3',5,5'-tetramethylbenzidine Tris
tris(HyMS@Ma ey HrmmdfethandSEESIneitrt 2es333dMdbiermination of the
activity and selectivity of HIF prolyl 4- hydroxylase inhibitors 1.a) Inhibition of

the %M:-mmy (OB I Hor A SQeR0BytaBBT kdly drdxplated HIF) bl thspedifipaly,toH), 7.70
the W.r‘s!_EH ﬂ?@_}ﬂﬁ%}?@%’%ﬂﬂﬂ@%ﬁl&éﬁ% 1 C 10 complex (VBC

complex). This interaction occurs only if HIF is hydroxylated on a conserved

prolg!(radil%ajg It is the basis for the biochemical determination of HIF prolyl

hyd ctivity. The test is carried out as described [Oehme F.,

Jonghaus W., Narouz-Ott L., Huetter J., Flamme I., Anal. Biochem. 330 (1), .
194-36%‘ D637 K BAP SRR RSl ptsbete S vdrP R Reat AVt B & triazole-

(Pietc@yhgritidabated with blocker 15 casein for 30 minutes. The plate is then

washed three times with 200 | each time of wash buffer (50 mM Tris, pH 7.5,

100 mM NacCl, 10% (v/v) blg casein, 0.05% (v/v) Tween 20) per well.

The peptide biotin-DLDLE@IPMDDDFQL (Eurogentec, 4102 Seraing,

Belgium) is added o

N/
(0] —
L
y7 N\)\
\\N N\ / CN
N
H

A mixture of 200 mg (1.4 mmol) of the compound fr&xample 11A, 205 mg (1.7 mmol) of 1,2-
oxazinane hydrochloride [Bhat et al.,Chem. Soc. Perkin Trans. 2 2000, 7, 1435-1446] and 289

15 pl (215 mg, 1.7 mmol) oN-ethylN-(propan-2-yl)propane-2-amine in 3 ml of water tisred at
100°C for 1.5 h. Following the addition of $®(49 mg, 0.4 mmol) of trifluoroacetic acid and 325
mg (1.4 mmol) of the compound from Example 7A, tbaction mixture is stirred at 100°C for 16
h. The precipitated solid is filtered off and waghiiest with water and then with diethyl ether. The
product is dried under reduced pressure. Yield:h3224% of theory)

20 LC-MS (Method 4): R= 1.66 min; MS (ESIpos): m/z = 340 [M+Hi]

'H-NMR (400 MHz, DMSO-¢): &= 9.28 (s, 1H), 8.58 (s, 1H), 8.36 (s, 1H), 7.60 6, 1H), 4.12
(t, 2H), 4.03 (t, 2H), 1.88-1.70 (m, 4H).



in a concentration of 400 nM in 100 | wash buffer. This peptide serves as a
substrate for the prolyl hydroxylation and is bonded to the microliter plate.
After incubation for 60 minutes, the 20 plagg is washed three times with wash
buffer, incubated with 1 mM biotin in blocker casein for 30 minutes and then

washed aggiiseHmesNathavariibuielivile carry out the prolyl
hydroxylase reaction, the peptide substrate bonded to the plate is incubated

wit | I t e
readts iAo e RER PAR A R ORI ok b SR e cemonsiaec
KCIinths AAIYESSAYHM - 1 mM 2 25 oxoglutarate, 10 kM FeSO4, 2 mM
ascorbate) at room temperature. The reaction mixture moreover contains
variéberedaiéensirations of the prolyl hydroxylase inhibitor to be tested. The
test substance is preferably, but not exclusively, employed at concentrations
of bewEdn 1 nNd@betdDOrddifibe EGGlen@adition is stopped by washing the
platethree timesg with.yyash, puffer. For quantitative determination of the prolyl
hydroxylation, a fusion proteln which contains both thioredoxin from E. coli
and't Mg VBC cotribfeR HESRIUBRFI Butter (50 mM Tris, pH 7.5, 120 mM
Nadlss added.tsteydtexyniatitgsnlifoNktfaassolution of polyclonal
anti-thioredoxin antibodies 5 from rabbit in bonding buffer are added. After a
further 30 minutes, 10 k1 of a solution of anti- rabbit |mmunoglobulln coupled
to hPrseraldlls\wt%eE xidas ' ]
room tempera or 30 The piate IS washed three tmes witr
buffer in @@é@tﬂ%@-ﬂ@w bonded VBC complex and antibodies. To
determine the amount of bonded VBC complex, the plate is incubated with
TMB-dbr 15hbiine st theactyibuefrdHchopishefid #4810 addition of 100 k1 1
M sulphuric acid. The amount of bonded VBC complex is determined by
meauirerytt dfHire mptisakpesitit)iatid S0enmonlt Hgdpriopartionstiteethegamelingin C
10 hyskpraiesc rioliprin HeLertidesHbstale- Mﬁrﬁagvmur&yva@eq on a conserved

complex coupled to eur ium (Perkin El mer% can be used for detection of the

profiAiPeksatton 1A S‘E%éh%r?éoﬁﬁ’ﬁ BIHSARSLUBE @8Md1¥9{?§y'ase activity.
detdimitestlip gatied bifRrodesodrrc @dtimeeBpors gvineradtiizeOtse, dfueBg J., Flamme |,

compigxdrprlincayitn [J23bpetugnine is moreover possible. For this, the

radioactively Iabelled VBC complex can be prepared by in vitro

t
i S e e I OB wih blocker
15 casein for 30 mmutes he plate is then washegktlimes with 20Qu each time of wash buffer

(50 mM Tris, pH 7.5, 100 mM NaCl, 10% (v/v) blockeasein, 0.05% (v/v) Tween 20) per well.
The peptide biotin-DLDLEMLAPYIPMDDDFQL (Eurogented102 Seraing, Belgium) is added

in a concentration of 400 nM in 100 wash buffer. This peptide serves as a substatehie

prolyl hydroxylation and is bonded to the micratifgate. After incubation for 60 minutes, the
20 plate is washed three times with wash buffer, iat¢eth with 1 mM biotin in blocker casein for 30

minutes and then washed again three times with waghbr.

To carry out the prolyl hydroxylase reaction, tleptide substrate bonded to the plate is incubated
with a cell lysate containing prolyl hydroxylaser fb to 60 minutes. The reaction takes place in
100 pl reaction buffer (20 mM Tris, pH 7.5, 5mM KCI,51.mM MgCh, 1uyM - 1 mM 2-

25  oxoglutarate, 1M FeSQ, 2 mM ascorbate) at room temperature. The reaatigture moreover
contains various concentrations of the prolyl hygtase inhibitor to be tested. The test substance

is preferably, but not exclusively, employed at @amtrations of between 1 nM and 40@. The



value of < 30 [ M. Representative ICso values for the embodiment examples
are reproduced in the 20 following Table 1: Table 1 Example No. ICso [nM]

Example No. ICso [nM] 2 880 21 70 5540 25 180 9 760 26 380 17 130 29
170 20 90 I.b) Cellular, functional in vitro ?est The activity of the compounds

accRIgingntR NsERRasK A RRHISE Wit diReRIP-0h Buffdr; recombinant cell

I|ne The cell is originally derived from a human lung carcinoma cell line

8|’ lr%%tl '«%ﬁnZXS’ﬁ o%/?“ rMQ'?SS%ﬁ 3/ Arnz%%ﬁ ontains both
Usky hariarel e, i

test ine Is transfected ima € manner WI a vector w
coniﬁﬁ’fé‘%%"réfﬁﬁh%r%ﬁé‘%fmﬁﬁﬁ&grﬁ@)Fa‘I@ @9@%‘?&9@(&5@"&@0&1‘5@%@%7 5,120
the faliavaon ) Lishzidtrdteorsnolrafey) E0dific sl anori rviad gy ooralemntbtAib@doxin antidies

é“'”#FBFh' &rm%%%m&%ﬁﬁér% QXHQ&"%ﬁ@rsﬁfﬂﬂﬁ'?é%m@”iﬁl%%@&mmﬂ 8f anti-

A box [Oehme F.; Ellinghaus P., Kolkhof P., Smith T.J., Ramakrishnan

S F?@Rlér'ﬁ‘mwaﬁﬁ'ﬁ? I\ﬂouqi?grﬁ?ngofseéqgaqeﬂ?ﬂﬁﬁﬁh@rﬁ@g RERInALH 2dded. After
296|f(®)b&@}9t(®@6ﬂ)§ﬁﬁﬂd&nmer@‘®eomdnqhmla (eghedutitagngniestivith wash buffer in

Presega O tmB RN B Rl IRU iSRS %%WQ%&EHRH&@J@%W&M of bonded

dioxygenase inhibitors (e.g. desferroxamine in a concentration of 100 P

cob eI BE TP SUERRIEN B 00 B KO3 RICTERFYR 5 ended by
1@stexdititarcohdeatrdtivhsofpburidacithetestowllining peooded e8It ciferpisajetermined by

whigh candieeAetrsiRABnchAHaNes Wil the EJQp%ft%ﬁ'&@Qﬁhe amount of hydroxylated

blolumlnescence re; ents é . Steady-Glo(r) Luciferase Assay System,
ProRielE BIRSRERISIE SNASERSN, Wi 53711, USA) and a suitable

luminometer. Test rocedure On the day before the test, the cells are plated

out HEIAAANERI CAtEUFIBRI AN TOHRE i @I“&?Htﬁ?@(ﬁfééfm?f X W% Ugerd4qr @ejection of

2 mivegiuigtingpiy 3@ or hiSIvswethenicnobiaygplade s/ B0 ddepeiniadsedrmined by the
é”c%%@&@ﬁc@ @HNQ&P&%‘E'%“MC’%&&V& 98&1%%§)ra9({flég%ﬂ§if§ﬁ¥emﬁnme is

test substances are added to the culture medium in graduated
Conwpﬂﬁbﬁgs?{mete':s? mﬁst@ﬁd@qgamvely ledokVBC complex can be prepared ioyvitro

transcription-translation in reticulocyte lysate.

The embodiment examples inhibit the activity of Hifelyl hydroxylase in this test with andgC
value of< 30uM. Representative g values for the embodiment examples are reprodirctu
20 following Table 1:

Table 1
Example No. ICs [NM] Example No. 1Cso [NM]
2 880 21 70
5 540 25 180
9 760 26 380
17 130 29 170
20 90

1b) Cdlular, functional in vitro test:

The activity of the compounds according

to the mian is

guantified with the aid of a




added to the cells in batches serving as negative controls. As a positive
control for determination of the sensitivity of the cell to inhibitors, e.g.
desferroxamine is added in a final concen(t)r]z_itlon of 20 100 M. Six to 24 hours
after transfer of the test substances into the wells of the microliter plates, the

res‘ﬂ@@&%ﬂﬁlﬁhﬁ&ﬂ@h@ WJ%%H@MJ%WB?@*&EA&WE@/&%Hmma ceII Ilne (A549,
relationship is plotted with the aid of the measurement values, which serv

25 2G5S ABHERS TR G W P IR M REte® dSHENH3on (RIEY el Tne is
EC treaisfedtet. &) €ethllerrfametiontd mvettor testams thificatiortenotne Baatieus pyralis

expresRifRe 28alQinvastigats the mesiiicatione! therriessipaelPReGHIa promoter.
%n l}lhAs in hu an cell lines after treatment with t bstances, the
oll

oMl BT BPLE RUNEAS o o e DR TR RASABAae TATA box
cell{qehoe, AICRIGTaB EnkKaikhahP- hGmith Edamisistinaariey HBteblastSchramm M.,

(HEKAQRe A &ﬁenh\/l@i@a%@aﬁeevéoaﬂm&dé %A) eby@m@g}vm%&aﬂ@r@m of hypoxia
ceIIZ(HeL ATCC Manassas Y'Ab manrﬁ lical vein

endGilefSl et THUY RESOSmBl X @a?é‘%éﬂ a3y L ASHOTh Yy -selective

USA)@W@%@@%'@H@F%@&%%M@‘P‘W@@@W@@Jb@mﬁ%@‘“ﬂ%%él@éﬂe Qﬁh@'héblf)“de in a
wvitrbd%@ma&tﬁe&qﬁgxﬁarwlinﬁwgl@}:ﬁl;@on@tamb{& i8 al@tfn'e@dr&mmw the test cell

using a suitable method (e Trizol(r) reagent..Invitro 61

Ka:@ru e, @erer%a{HC?er o(re agltvﬂ')léa a(?]arf sg gxdte?lrﬁetr%?’f’] evgﬂ thejq ?f suitable

RNR'QJB'E%!H‘P@&QWW@W‘E (ﬁ@esﬁ&?%rﬂﬁ'oﬁwr%f@w%a%dﬁm%a Corporation,

commarsentansPNA (cbX)Aldisingtarulinritemewerse transcriptase -62-
reaction (ImProm-1l Reverse Transcription System, Promega Corporation,

Mad*é&ferbé}@ﬂr thE 88 bers¥omed the q@%leaéréﬁpmﬁamsﬁi Rty m)mhied amount

sed in ach ca e eactlon e expression leve
e R B i Bl ey btk e A oA TEER B l%%wg'oﬂﬁm“tef pltes
realMéQﬁUﬁh@t@&lb@%@lﬁlmd%% @mwr@aetm[wqmﬁcp@mma ertest day, the

Ste‘ll(%'t‘%@)s}taﬂdéfélléu’é dad¥Mitiams dtite FRENRGMRBRY St rABOANG R ubstance is

using, an, AB Prs equence detection instryme
S0 M TR AL SIFRER SALD CortEARATENE (LA PREIra W o gegprminaton

by rﬁb@ﬁ§@ﬂ‘$ﬂWﬁYe@fEb®F@§§Oll@Q&W\ﬁﬁa@@@f\gﬂ?@tﬂ"@@ﬁ@f@%,'fl ﬁ’cf'ﬁal concentration of

Z@DGmﬁQMWSIW@ MRNAS ef@rdHSPOoiE i @E@ﬁ@éﬁ’ﬂ[@%%e“@@ﬂﬂ% microtiter plates,
deh%dro en %A and ascular enéjot eI| I ce grgvg[t or ar

mves?g %gpange@?g&r)? Ing 1o t“ € presen |nven I%I’q %tlo ?hlg 's plotted with

sugﬁﬁﬁzérﬁ abﬁﬁdﬁ?éﬁtﬁé?ﬁflh&?éﬁe Wth“eSﬁﬁm%ﬁﬁyb@'ﬁﬁfmw@eﬂ‘@@ﬁ&“mmum
in calsvefdoucaanagitigi@alled the E®@alue).

1.c) Cdlular, functional in vitro test of modification of the gene expression:

25 To investigate the modification of the expressidnspecific mMRNAs in human cell lines after
treatment with test substances, the following liedls are cultured on 6- or 24-well plates: human
hepatoma cells (HUH, JCRB Cell Bank, Japan), husrabryonal kidney fibroblasts (HEK/293,
ATCC, Manassas, VA 20108, USA), human cervical icamma cells (HeLa, ATCC, Manassas,
VA 20108, USA), human umbilical vein endotheliallsfHUVEC, Cambrex, East Rutherford,

30 New Jersey 07073, USA). 24 hours after additiotheftest substances, the cells are washed with
phosphate-buffered saline and the total RNA isiabthfrom them using a suitable method (e.g.

Trizol® reagent, Invitrogen GmbH, 76131 Karlsruhe, Gerfany

For a typical analysis experiment, 1 pg each otolted RNA obtained in this way is digested with

DNase | and translated into a complementary DNANADusing a suitable reverse transcriptase



2. In vivo tests for detection of the action in the cardiovascular system 2.a) In
vivo test of modification of gene expression: The test compounds dissolved in
suitable solvents are administered to mic_e68r_ rats either orally by 15 stomach
tube administration, intraperitoneally or infravenously. Typical dosages are

0.1,:aptidn %mﬂ‘@)n?—ﬂiF@Q/e@ﬁagséﬁﬁiéﬂgs%m%%p@JSr%grQ{iquaW@thI 53711,

and administration. Control animals receive only solvent. 4, 8 or 24 hours

afteY a3l GPNYe R RRieingTda this WARRSI: Fecl saRRdei G Ymerase chain
overdagonf TheflerpeesanmdlevsubstgueriNfactulenes tlocbreokestighthe isriastigated by

to beeihestigataciaeRmeyRA pBiaris £ thaiRreansAshanrlP ERZERIINC A., Stevens
liquid nitrogen, Total RNA is 20 obtained

from the organ parts as described .
it B8 aho WA ANUEE RS EORK, THEo DUDBESAR TG/ GBS 7700
m R B usidee dpgentiondrise umesstigapdedi Sinssdgale d ey nriwanpropeeo rerhations used
time,grdantdaye-RAbaMeyagR Hiain reasie R aBRER (KKILE -Biosystems, Inc.).

Steyens.J., Livak K.7,. Williams P.M., Genome Res. 6 (10 6-94 (1996

oS RH Y e US< SO UL PRI, (SR odelase A and

Biogyseetasendethels slilgseavieéacke eoedingmidthe present invention lead to a

significant dose-dependent increase in the mRNA of erythropoietin in the
1kidrigypsifiecesr abcrrpiapeiotdrealpackem istradion teeatgienié dan o Seal gplermiEno increase in the

contreinZ-89 giRiEmiRALeR RiheeadiRrgnirtigisyel in serum: The test

substance in a suitable solvent is administered to mice or rats either

intraperitoneally.or. 30 arally. e or twice. daily, Typical dosages are 0.1,

0.5,%5), 5, , 7 , 5 S?, . nd 300 M0 éNI Ié/éﬁ% '0 eight and

adminjstration. Placebo control animals receive only solvent. Before the

ad :%i'ﬁistra{ﬁ]dlhv%ea[ %JP?%?

of blood are taken -63- from the animals from the retroorbital venous plexus

or tHERAASVERMRAHRISHETPHEFCB STV SH SR PRI RS AT gLIRlSI8 g orally by
1= ddstionach ithie rdmdpstratioh hietkd ped qries ez etdashe 0 ypica el dfyeatien. 1, 0.5, 1, 5,

Thel@?@&?@b?i@dyéh&%%@éGb@iQn@!PBQr R@éﬂ%ﬁ@h@%ﬂ%%ﬁswmm%%%l animals

of an erythropoietin-ELISA (Quantikine mouse Epo Immunoassay, R&D _
SysteTRveIRRY RANABL S0 053G SRY H AL FHRIRO N fth e TRarifileRfe i animals are
instractitres! Witle anewsurese@hismdluescasCarpabretdacta gftilevtchlzadite organs to

Of apelRIEaRREIPATHENICES TPERENF hiOb ISR RIVHIAPAIRHNd RIBBKHIGR%l RNA is

accoyding to the Present invention lead to a si&‘nificant dose-dependent
29ncr821t§1g1%q If}t]cg‘n he organ parts as described undeaBand this is translated into a cDNA. The

expression level of the mRNA of the genes to bestigated is investigated by means of riés

time quantitative polymerase chain reaction [TagMan-PCR; Heid C.A., Stevens J., Livak K.J.,
Williams P.M.,Genome Res. 6 (10), 986-94 (1996)] using an ABI Prism 7700 seopgedetection

instrument (Applied Biosystems, Inc.).

25 Substances according to the present inventionteadsignificant dose-dependent increase in the
mRNA of erythropoietin in the kidney after oral parenteral administration compared with the

placebo control.
2.b)  Determination of the erythropoietin level in serum:

The test substance in a suitable solvent is adtemgid to mice or rats either intraperitoneally or
30 orally once or twice daily. Typical dosages are 0.5, 1, 5, 10, 20, 50, 100 and 300 mg substance
per kg of body weight and administration. Placebotml animals receive only solvent. Before the

administration and four hours after the last adstiation of substance, 50 of blood are taken



plasma erythropoietin after oral and parental administration compared with
the starting value and the placebo control. 10 2.c) Determination of the cell
composition of peripheral blood: The test sybstance in a suitable solvent is
administered to mice or rats either intrapé?#o'neally or orally once or twice

daily SRy SRVERh&IaY DN YRICAKIBREES 5.8 Belrlnd-Bilvem 1Rd0sRM A8%0sis. The
and 300 mg substance éaer k% of bod%hwelght and administration. Control.

aniM QRS ECERPEi SORAP R th 8Lt BAHIENRGES hidB8 RapHkelRTrdTegtained by

anirpengifagatiche enwueptexXesytirtipoi¢thderthieod themeyie detdrnittweih the aid of an

under #hesbRAROSISANGL FRIEIEESENERABMARIS YIRS 0éteRE M., Minnpo
gitrate. The concentrations of er th{oc tes, IeL{kocy1t s and thrombocXtes are
et hAb TR B o S LA TR S LT 8 B B RRAETIRAG e 1S converted

apparaRe@ivehdbaciheafaitaiest nbe meaicudoeneded hetopyraatyiyopoietin.
microscope screening of in each case 1000 erythrocytes with the aid of

bloglissrears siaioethyvithtize Siedsesolntiemisuitsdolegfofidinis (nepdsee(idéd bcrease in the
Labgaaehnik B MPEREN Bral O HELREMAN ARS8 RAG BAIAR thPIRQEHS value and

taken from the retroorbital venous plexus by means of a haematocrit
capl&R) 3R WeEmatocrit value is read off manually after centrifugation
of the capillary in a centrifuge suitable for this purpose. Substances according

180 tRehre SEHY TRNSHABRT EEP RIRASITieAAt RISNYEPRAENt increase in the

haematocrit, the erythrocyte count and the reticulocytes after oral and
pardhtetestariipitfigtation spBabnsplyent wirktenedsiartiag valats aitbethistraperitoneally or
D'?Qﬁfbl@%ﬁ&?‘r- ﬁfid_%QiQimAﬂé' lﬁé&@' rQE&B?s.S?UﬁRiE%égBéedg@r@EjQO.P,fd.@,e Etﬁrt%j@gzo, 50, 100
solutio itial solution): At least mg of the test substance are weighed

oot B S S b e R o S He PO ot SR eceive only
Grasehesntia G enef. the SBOD AL\ - sl RekepYiienaiitiieads ScreineayrROpigxus of the

15eptomeBYHRE dgeasidnd 01 gRie anaensesitradienef BOdma el ancoiiRiIaNK B addition of
is vartexed for 3q minutes. -64- Prqparﬁ\]tion of the calibration splutions: The
SO te Oer ro 0 ﬁ

i m.cnra . The concentrations eIyl ac_wl_%? eesesrl)n grlPE aot%yt(ﬁ\ﬂlg) etermined in

required pipetting sFeps are carrie _ ) _
witH6 DRI asTiRiea Ity id hERRIBn §leekoricT RieapipBpratisd i5hg ragkeseirgiion of the

acetemitndefatrerdrirepaiatinietipe stasbngeddteaden cadilrathestytes with the aid
Somot}%go@tgl%iéasrglg@?@d %?ﬁpé %(attmesolution bleteor this purpose (KABE Labortechnik,
20 NUmbrecht). For determination of the haematoctibod is taken from the retroorbital venous

plexus by means of a haematocrit capillary andhéaematocrit value is read off manually after

centrifugation of the capillary in a centrifugetsible for this purpose.

Substances according to the present inventionteadsignificant dose-dependent increase in the
haematocrit, the erythrocyte count and the retmytles after oral and parenteral administration

25 compared with the starting value and the placelmrob

3. Deter mination of the solubility

Preparation of the starting solution (initial sdbu:

At least 1.5 mg of the test substance are weighé@acurately into a Wide Mouth 10 mm Screw
V-Vial (from Glastechnik Grafenroda GmbH, Art. N&004-WM-H/V151) with fitting screw cap
30 and septum, DMSO is added to give a concentratiddOang/ml and the mixture is vortexed for

30 minutes.



5 solvent mixture are added to 10 | of the initial solution (concentration = 600
g/ml), and the mixture is homogenized. For each test substance, 1:100

dilutions are prepared in separate DWPs, 6§r_1d the dilutions for their part are
homogenized. Calibration solution 5 (600 ngiml): 270 | of solvent mixture are

addsgh tr2oh i the siRskiish!sicibnd the mixture is homogenized. 10
Calibration solution 4 (60 nglml): 270 | of solvent mixture are added to 30 | of

calibtati . I e.mi ' ; nized. ' i tion, .3

(12 [e PR AR Bl HRTERS: val PR koo wens

4, ar"the 'm%d?@"@'%m%@eﬁ%ﬂ?'@ﬁﬁH?Sﬂé?ﬁ%ﬁjﬂb?\cét?ﬂ'ﬁ?'?@lﬂﬁﬂ: 870 | of

solvent mixture are added to 30 | of calibration 15 solution 3, and the mixture

is hBrarrjatimned . takiarttionobdlatider 06N UiBG (FPckokHeminddde 1l of the

%regﬂi@efd Fﬁlx%@r? g %@Hbﬁaﬂlﬂm_o%@'tdtiﬁré 2miﬁé]dsm€_@8%¢@méﬁd?pm@@ﬂ§(ﬂ%}, and the
reparation of the sample solutigns: requi ipetting steps are carrie

G e DR e L

PBILitediHi®s fardhaidad aselmmegsniredstock solution. (PBS buffer pH

6.5: 61.86 g of sodium chloride, 39.54 g of sodium dihydrogen phosphate

and@8B&tignosalutibaGuEdisy/st)diand by dfosatie gohikivreanes veeidgveth G ivhtaf Btock

al g&qgtimﬁ:@ﬁgrﬂm,ﬁﬁﬁhquggﬁ%&%{g@d with water and the mixture is
stirred for about 1 hour. From this solution, 500 ml are added to a 5-litre

e ' f is fi ' s S [ .
eSSBS 00 g LA AT LY S o
pipSAHECEtR PR B CAKEE SUPINAYEDZRT DWP with 96 wells using a liquid
handling robot. Using a temperature-adjustable shaker, the sample solutions

prefardriione viemhAdiane mih A& ho 6dvant misprerpra fsided Holes. i @hkation
thesg saddtioRSJithe atkusasenbibgé@redemoved -65- and transferred into
Beckman polyallomer centrifuge tubes. These solutions are centrifuged at

abog} A2 i8R Lo 8dPL oyt nearbrsanele sRlHHeLd RPN LI dfbcation

supernatant are removed and diluted 1:10 and 1:1000 with PBS buffer 6.5.
15 ~ solution 3, and the mixture is homogenized.

Calibration solution 1 (0.6 ng/ml): 150 pl of solvent mixture are added to 150 ul alibcation

solution 2, and the mixture is homogenized.

Preparation of the sample solutions:

The required pipetting steps are carried out irlRard DWP with 96 wells using a liquid handling
20 robot. 1000 pl of PBS buffer pH 6.5 are added td 10 of the stock solution. (PBS buffer pH 6.5:
61.86 g of sodium chloride, 39.54 g of sodium dilogetn phosphate and 83.35 g of 1 N aqueous
sodium hydroxide solution are weighed out into lgr& measuring flask, the flask is filled with
water and the mixture is stirred for about 1 hdtrom this solution, 500 ml are added to a 5-litre
measuring flask, and the flask is filled with watesing 1 N agueous sodium hydroxide solution,
25 the pH is adjusted to 6.5.)

Practice:

The required pipetting steps are carried out irRandl DWP with 96 wells using a liquid handling
robot. Using a temperature-adjustable shaker, #mepke solutions prepared in this manner are

shaken at 20°C and 1400 rpm for 24 hours. Fronetkehitions, in each case 180 pl are removed



Analysis: 5 The samples are analyzed by HPLC/MS-MS. Quantification is
carried out using a five-point calibration curve of the test compound. The
solubility is expressed in mg/l. Analysis s_e%J_ence: 1) blank (solvent mixture);
2) calibration solution 0.6 ng/ml; 3) calibration solution 1.2 ng/ml; 4)

calipratipR-splHtannte EQ&[@%@MM&H&”&‘HMH@%&O Y, @&@“Q@F@@entnfuged at
solution 600 na/ml; 7) blank (solvent mlxt%_rfeﬁ? ‘%qsar%ole solution 1:1000;

sanfPRLGRABTO £001 & PRYE-CAOMR A€ 10 340 THRRENgARt 2 &le removed
punapq GilLedd X}, Oand ad@leri@ PE HIEGP AL, degasser (G1322A) and

column thermostat (G1316A); column: Oasis HLB 20 mm x 2.1 mm, 25 p;
tempesbiise: 40C; mobile phase A: water + 0.5 ml of formic acid/1; mobile

phase B: acetonitrile + 0.5 ml of formic acid/1; flow rate: 2.5 ml/min; stop

E§imq AeS gAMb & agientidl pain %%%CWSWSI amkriddas e bt A;,sﬁ}'éo/a Bive-point

0.5-0.84 min 5% A _05% B; ram 4:0 85 min 950 A, 5% 8
9506 A Bg! Ef“l&%‘éﬂw@ \ﬁﬂ% ﬁa?t%o faﬁr SREM fR)F% é’éﬁs's pequence: 1)
APlhm&fﬁ@@eﬂqﬂm@% |ﬁ)tl‘é@“%ﬁﬁl‘?@r%‘E@W@Q@ﬂlréﬁéﬁﬁﬁﬂﬁ@ soBtigibdel ng/ml; 4)
-66cﬁubaﬁmp§t'bmwﬁ @za@mﬂesﬁ@mrﬂa@crmaﬁthhgmﬁnm;si&ima&ub‘hgoluuon 600 ng/ml;

ordln to tr% invention %ﬁ nvert harmaceutical
form;[il?7 SO Ve?oWo)g re)l' I am%ec?g%b%ns 60’ megsg é()a ?ofrgpound
accordln to the mvenépon 50 mg lactose (monohydrate), 50 mg maize

Ctard olyvinylpyrrolidone (PVP 25) (BASF, Ludwigshafen,
Germany) and 2 mg magnesium stearate. Tablet weight 212 mﬁé‘ Diameter 8

mmi PG USBERLHER AR RMRP (PP IEPAURSATRIRE HixtUTe loreaaTsBLIRE 322A) and
accootlimg thdimsomnae (Gs1,dAgtoseandGiaic Hiis granutatedmyithh au S%mperature: 40°C;

strepgiSpIa WA Of the BV Al Wetlunfiae Y0 e SraHIES 8 mi of formic

mixed with the magnesium stearate for 5 minutes. This mixture IS pressed
Wlthr’lﬁ'(gbrq\(?@’r{%gf éBI g}lrbr%tgg Elfa? 1.5 mimaglient: 0 min 95% A, 5% B; ramp: 0-0.5 min 5%
15 A, 95% B; 0.5-0.84 min 5% A, 95% B; ramp: 0.84-0r8k 95% A, 5% B; 0.85-1.5 min 95% A,

5% B.

MS/MS: WATERS Quattro Micro Tandem MS/MS; Z-SpraylAinterface; HPLC-MS initial

splitter 1:20; measurement in the ESI mode.



tablet format see above). A pressing force of 15 kN is used as the
recommended value for the 15 pressing. Suspension for oral administration:
Composition: 1000 mg of the compound _a&c_ording to the invention, 1000 mg
ethanol (96%), 400 mg Rhodigel(r) (xanthan gum from FMC, Pennsylvania,
USA) and Q9 WNALAT 2 nbiabobiah S4sRERsigReat§aPond to an individual

dose of 100 mg of the compound according to the invention. Preparation:

Th igel s su ' d the rding. .

e o e kO R A B faons
mixtA¥8§ stirred for approx. 6 h until swelling 25 of the Rhodigel has ended.
Solution for oral administration: Composition: -67- 500 mg of the compound
accaatieyg to the invention, 2.5 g polysorbate and 97 g polyethylene glycol

400. 20 g of oral solution correspond to an individual dose of 100 mg of the
Tompoopwsitmocording to the invention. Preparation: 5 The compound

according to the invention is suspended in a mixture of polyethylene glycol

and1 @ hgabhte cople slirsRgrdife tettHdngvepemiNAsteantinbeshyditite), 50 mg maize
dissolytion of the com d._accordi [ ion i mplete .1.v.

ol B A DA eany) an 2 mg
conB@afietiBn BeRIAf’he saturation 10 solubility in a physiologically

acceptable solvent (e.g. isotonic saline solution, glucose solution 5% and/or

PEG a9 welohicti 30%)DiEheteoRition iedubcletktd2stwrile filtration and is
transferred into sterile and pyrogen-free injection containers. -68- Patent
1elaimeparation:

The mixture of compound according to the inventiactose and starch is granulated with a 5%
strength solution (w/w) of the PVP in water. Aftdrying, the granules are mixed with the

magnesium stearate for 5 minutes. This mixturerésged with a conventional tablet press (for
tablet format see above). A pressing force of 15i&Nised as the recommended value for the

15 pressing.

Suspension for oral administration:

Composition:

1000 mg of the compound according to the inventid0 mg ethanol (96%), 400 mg Rhodfyel
(xanthan gum from FMC, Pennsylvania, USA) and 9@ater.

20 10 ml of oral suspension correspond to an indiiidese of 100 mg of the compound according to

the invention.

Preparation:

The Rhodigel is suspended in ethanol and the combaacording to the invention is added to the
suspension. The water is added with stirring. Tlure is stirred for approx. 6 h until swelling
25 of the Rhodigel has ended.

Solution for oral administration:

Composition:



1. Compound of the formula RZ O X =N NNN R1 NH inwhich5 X

represents N or CH, R' represents hydrogen or cyano, R2 represents a

saturated 4- to 7-membered heterocyclyl_@fj_ical which is attached via a

nitrogen atom, where the heterocyclyl radical may be substituted by a

subsfiigRtoV e dhBoRisHbBitHRN S se! st

gy D COro AT e ARSI AP SR 9715 B erntene
Ca- R A0 R0 &1 Ulere TR RO 1 RN AL A7 5o L AR i eomPounc
to 4aitaonding suthstinvent®n.or one of the salts, solvates or solvates of the salts
thereof. 15 2. Compound according to Claim 1, characterized in that X
represpatatidnor CH, R' represents hydrogen or cyano, R2 represents a

saturated 4- to 7-membered heterocyclyl radical which is attached via a

RItraGRIaHHBuD WESENEN® hrdarvevehd radisakisosy hsiiuedipsdddyene glycol and
fluorine sybstituents, .or -69- R2 represents piperazin-1-yl. where .

oip b LU s B G RS SR e R eyg el EHTion o ne compound
selaeAFEHPtHE NANEEURSIRTAKEF C3-C6-cycloalkyl, or

i.v. Solution:

The compound according to the invention is disablire a concentration below the saturation
10 solubility in a physiologically acceptable solvéatg. isotonic saline solution, glucose solution 5%
and/or PEG 400 solution 30%). The solution is stiiejé to sterile filtration and is transferred into

sterile and pyrogen-free injection containers.



5 R2 represents azefidin-1-yl, where azefidin-1-yl is substituted by one
subsfituent, where the substituent is selected from the group consisting of
hydroxycarbonyl, C3-C3-alkyl, C3-C3- alkgga_mino and C3-C6-cycloalkyl, or
10 R2 represents 1,2-oxazinan-2-yl or 1,4-0xazepan-4-yl, or one of the salts,
solvalgsi i selvates of the salts thereof. 3. Compound according to Claim 1
or Z, characterized in that X represents N or CH, R' represents hydrogen or
cyano, 15 idin-1-yl, pyrrolin-1-yl or piperidin-1-yl, where
azeﬂdin-lﬁ%&&ﬁ%ﬁﬁ%l@r@ %peridin-l-yl are substituted by 1 to 4 fluorine
subsfituents, or R2 represents piperazin-1-yl, 20 where piperazin-1-yl is
substituted in the 4-position®y one subsfituent, where the subsfituent is
selected from the group consjsting of CbCG-cy&lgﬂkyl, or R2 represents
azefidin-1-yl, where azefidi subgfituted jn the 3-position by one
subsfituent, where the 25 s VSRS & group consisting of
hydroxycarbonyl, methyl and M- dimkthylamino, or R2 repreggnts
1,2-oxazinan-2-yl or 1,4-oxazepan-4-yH or one of the salts, solvates or
solvates of the salts thereof. 5 4. Process for preparing a compound of the
formula (1) or & sﬁalt, solvate or solvate of the salt thereof according to Claim
1, characténze&d in that [A] a compound of the formula

5 X represents N or CH,
R' represents hydrogen or cyano,

R? represents a saturated 4- to 7-membered heteybegdical which is attached via

a nitrogen atom,

where the heterocyclyl radical may be substitutgdabsubstituent, where the
10 substituent is selected from the group consistirtydroxyl, hydroxycarbonyl, ¢
Csalkyl, C;-Cs-alkylamino and @Cs-cycloalkyl,

or
where the heterocyclyl radical may be substituted bo 4 fluorine substituents,

or one of the salts, solvates or solvates of this gsereof.

15 2. Compound according to Claim 1, characterized in tha
X represents N or CH,
R! represents hydrogen or cyano,
R? represents a saturated 4- to 7-membered heteybegdical which is attached via

a nitrogen atom,
20 where the heterocyclyl radical is substituted lig 4 fluorine substituents,

or



H ZNN in which R' has the meaning given in Claim 1, and 10 Z' represents
methyl or ethyl, is reacted in an inert solvent, if appropriate in the presence of
an acid, with a compound of the formula Ié%g INS /NH2 N H in which R2 has
the meaning given in Claim 1, 15 to give a'compound of the formula -71- R2

RZ &NH RINH NN N5 204 Z NN O -\ RR (IV), in which Z,

Wand R2 have the meaning given in Claim 1, which, already under these

reaction conditiopsQx g\@eﬁdgrﬁs_?iggﬁ%g&ﬁg%% B |§8§§§3 m%é'ﬂé'l{g&%%g%fmuem s

a base, cyclizes to giv

e com the compoun

of the formula (1P REFHBINEE WRIFREAPP I Srisre!eAsbivent and/or (ii)
base or acid, converted into one of its salts, its solvates or solvates of its
salts, or [B] a compound of the formula Z"~ O™-" f N~X"\N

5

10

15

20

25

R2

or

R2

represents azetidin-1-yl,

where azetidin-1-yl is substituted by one substituavhere the substituent is
selected from the group consisting of hydroxycaphorC,;-Cs-alkyl, C;-Cs-
alkylamino and @Cg-cycloalkyl,

represents 1,2-oxazinan-2-yl or 1,4-oxazepan-4-yl,

or one of the salts, solvates or solvates of this gsereof.

Compound according to Claim 1 or 2, characteripeithat

X

or

or

RZ

represents N or CH,
represents hydrogen or cyano,
represents azetidin-1-yl, pyrrolin-1-yl or pipenidl-yl,

where azetidin-1-yl, pyrrolin-1-yl and piperidinyl-are substituted by 1 to 4

fluorine substituents,

represents piperazin-1-yl,

where piperazin-1-yl is substituted in the 4-pasitby one substituent, where the

substituent is selected from the group consistingseCs-cycloalkyl,

represents azetidin-1-yl,

where azetidin-1-yl is substituted in the 3-positiny one substituent, where the

substituent is selected from the group consistihgydroxycarbonyl, methyl and



IOl R'"V), 10 in which Z' and R' have the meaning given in Claim 1, is
condensed with a compound of the formula H3 O-Z2 % (VI), H3C O-Z2 in
which 15 Z2 represents methyl or ethyl, -_77%-_to give a compound of the
formula CHs H3C-N Z',,0 N (VII), O R' in'which Z" and R' have the meaning
given in Claim 1gand-hsnirgacted in the presence of an acid with a
compound of the formula (lll) to give a 5 compound of the formula (1V),
which, already under these reaction conditions or in a subsequent reaction
step under the influence of a base, cyclizes to give the compound of the
formula (1), and the compound of the formula (1) is, if appropriate with the
appropriate (i) sé?@é%?e%%&lgioéﬁzglggé%?q o QSRR E'dj'i}{qo one of its salts,

its solvates or solvates of its salts, 10 or [C] the compound of the formula CI
IN' "NH2 ©rone of the salts, solvates or solvates of the Hzereof.

5 4 Process for preparing a compound of the formul@i(B salt, solvate or solvate of the

salt thereofccording to Claim 1, characterized in that
[A] a compound of the formula

XS
1~ NT SN

0 \=<R1 an,

in which R has the meaning given in Claim 1, and

10 z' represents methyl or ethyl,

is reacted in an inert solvent, if appropriatehia presence of an acid, with a compound of

the formula

N (),

in which R has the meaning given in Claim 1,

15 to give a compound of the formula



N H (VIII), is, in water as the solvent in a one-pot process, reacted initially
with a compound of the formula 15 RI--- H (TX), in which R2 has the
meaning given in Claim 1, and then with aﬁompound of the formula (VII) to
give a compound of the formula (I), and the compound of the formula (1) is, if
appropriate with the appropriate (i) solvent and/or (il).base or acid, converted
into one of its sBIts, its solvates or solvates of its salts. -73- 5. Compound
according to any of Claims 1 to 3 for treatment an rophylaxis of
diseases. 6NUse pf a compound according to any of Qlaims 1 to 3 for the
preparation afa medicament for treatment and/orkpr xis of diseases. 7.
Use of a compadtind agtording to any of Claims 1 to 3 for t%'@' preparation of a
medicament 5 for trg menpand/or prophylaxis of cardiovaisqula diseases,
cardiac insufficiency, arfgemia, chronickier®y diseases and enal
insufficiency. 8. M%glca ent cmprising a compoungd aogor to &qy of

Claims 1 to 3 in‘combjiatiom Wlt n inert, non-toxf, pharfhacelicall
dica according to Claim 8, in combin with

suitable auxiliary. 9.
one or more further active 10 comgounds chosen from the group consigting
of ACE inhibitors, angiotensin Il receptor antagonists, beta receptor blockers,
calcium antagonists, PDE inhibitors, minggglocorticoid receptor antagonists,
diuretics, aspirin, iron supplements, vitamin B12 and folic acid supplements,

statins, digitghizABIeXi e ANAIURSHLRAY %R)aﬁrm%%ﬁapeut'cs and

antibiotics. 15 10. Medicament accordlng to Claim 8 or 9 for treatment and/or

prophylaxis, of ca %QXZERHQ rAISeAse ?8%‘&91'8‘? 'gu%%% aSFELR |%h step under the

chronic kldne diseases and renal |nsu icienc etho rcontro in
%ard|ovasw|ﬁ?%65§@§5%a%‘ih€eﬁ1@&ﬁ’€l%Wrﬁﬁ%m%foﬁﬁ%@ kidney

diseases and renal insufficiency in humans and animals by administering a
therapeutieedyhsffeenivelarh ot theofanedam bimdf acenatingito thayeppoiats (1) solvent

to 3, a 20mpeicanest scsamlingierelaim 8 smedisagent obtakeses of its salts,
according to Claim 6 or 7.
or
[B] a compound of the formula
2" Y\ _ (
V),
10 (V)

in which Z and R have the meaning given in Claim 1,

is condensed with a compound of the formula

HG — P—Z
N—< (V1)
/ 2

H,C 0—Z

in which

15 z? represents methyl or ethyl,



12. Compound as defined in any of Claims 1 to 3 for use in a method for
treatment and/or prophylaxis of cardiovascular diseases, cardiac
insufficiency, anaemia, chronic kidney d[s;aza_ses and renal insufficiency.

10

15

to give a compound of the formula

T
H,C—N
0] | XS
717 NN (VI
O \=<
1

in which Z and R have the meaning given in Claim 1,

and then reacted in the presence of an acid withngoound of the formula (lll) to give a
compound of the formula (IV), which, already undbese reaction conditions or in a
subsequent reaction step under the influence afse,lxyclizes to give the compound of

the formula (1),

and the compound of the formula (l) is, if appragei with the appropriate (i) solvent

and/or (ii) base or acid, converted into one ofdkls, its solvates or solvates of its salts,
or
[C] the compound of the formula

Cl

N/

S A

Nl (v,

is, in water as the solvent in a one-pot procesacted initially with a compound of the

formula

R=H  (IX),

in which R has the meaning given in Claim 1,
and then with a compound of the formula (VI1I) teegga compound of the formula (1),

and the compound of the formula (I) is, if appragei with the appropriate (i) solvent

and/or (ii) base or acid, converted into one ofdkls, its solvates or solvates of its salts.



10

15

20

10.

11.

12.

-73-

Compound according to any of Claims 1 to 3 forttresnt and/or prophylaxis of diseases.

Use of a compound according to any of Claims 1 tor3he preparation of a medicament

for treatment and/or prophylaxis of diseases.

Use of a compound according to any of Claims 1 tor3he preparation of a medicament
for treatment and/or prophylaxis of cardiovasculiiseases, cardiac insufficiency,

anaemia, chronic kidney diseases and renal ingerfiiy.

Medicament comprising a compound according to an¢laims 1 to 3 in combination

with an inert, non-toxic, pharmaceutically suitahleiliary.

Medicament according to Claim 8, in combination hwitne or more further active
compounds chosen from the group consisting of A@ttbitors, angiotensin Il receptor
antagonists, beta receptor blockers, calcium antatgy PDE inhibitors, mineralocorticoid
receptor antagonists, diuretics, aspirin, iron $empents, vitamin B12 and folic acid
supplements, statins, digitalis (digoxin) derivay tumour chemotherapeutics and

antibiotics.

Medicament according to Claim 8 or 9 for treatmemd/or prophylaxis of cardiovascular

diseases, cardiac insufficiency, anaemia, chroidicdy diseases and renal insufficiency.

Method for controlling cardiovascular diseasesdiegar insufficiency, anaemia, chronic
kidney diseases and renal insufficiency in humand animals by administering a
therapeutically effective amount of a compound adiog to any of Claims 1 to 3, a

medicament according to Claim 8 or a medicamerdinbt according to Claim 6 or 7.

Compound as defined in any of Claims 1 to 3 for usa method for treatment and/or
prophylaxis of cardiovascular diseases, cardiaafilegency, anaemia, chronic kidney

diseases and renal insufficiency.



