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Springer Verlag, Berlin, 1997; Liffler, Petrides (ed.), Biochemie und Pathobiochentie, Tth ed.,
30  Springer Verlag, Berlin, 2003].

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

counter-regulation is evidently only very inadequate in the case of various cardiovascular diseases
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Selective pharmacological inhibition of HIF prolyl 4-hydroxylases brings about the increase in the
gene expression of HIF-dependent target genes and is therefore beneficial for the therapy of

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



anal ogues (such as for exanple N-oxalylglycine), which are
characterized by their very |l ow action 10 potency, and therefore in
in vivo nodels have as yet shown no action in the sense of an

i nduction of HI P target genes. O they ape iron-conpl exi ng agents
(chelators), such as desferroxanine, which act as non-specific

i nhi bitors GhpblaRnCiMeAdoMseIor H MXMGE NS BS eqfRbted Bbh MAMERN 1R By Bibbd " ssels
about an induction of the target genes, such as for_ exanple

eryt hr opoi et !he; Gyange v theastepalit pilpatis qftishasatic erepsHfshases & fperobic ATP

conpl exi ng gfoduéiRn aKﬁ'lhlﬁth@nelnf @Nthe vascularization of chronic wounds promotes the healing
152- Het eroaryl-4-ary| 2-di hydr op ﬁfazolones havi ng a bacterjci dal
£

and/ or f ungiPEI°Erad es%ﬁ?’tallb’r‘i‘ tg"r %‘Sed‘i’fs}’ef’ alingriqep opgis aad gthefirgropie skip yvopags. The
The use of annatcﬂroea{dy@enéusawiropbwan ¢hi dayalk @@aéﬁeafbﬁh@mepsrnaaaﬂm pAXYE SNRERal
inhibitors for tre %nent resplrat%ﬁy g@g cardi ovascul ar and

i nf | amat or P e I8V ¢ ?r%ﬁehfé%ﬁof‘lﬁ“ gh{oR 5 g

2, 4- Di pheny1-1, 2-di hydropyrazol ones having a herbicidal activity are
descri bed | I‘I‘hE)EIIQpﬁ5l4@ﬁ80xymklflnmbﬂcﬁaﬂeaérib®ﬁl higiieeto prhihe samafioltenale do not meet

properties of certai 2 1-1,2-di opyrazol ones

P eonrt ey n dofegtitedietts 45 o T O 3 decafent) (F QLU GO IR S pyetugupse
00/ 51989 andnAMuUE36QTE45H0 e)CEih'alerﬁ mlpﬁgbymﬁs what iareg:haamlerhgtdmpan andbenaion
oL AL U5 T e B R R 58 L Y e

di seases ar ef dilE ¢drges ednels nOi\/\lbeQ @@W@&b@l@@xmmgwrso(ahe}dt@a)b SICh tagi tdederroxamine,

Y6 F ur t ner i dsEEnd e CRMARGG of R BB RS i uBlBS ARG e
2006/ 114213 abag am@qvﬁml@ tohi twdeogangs, such as for example erythropoietin, in vivo, evidently
2, 4-di pyri dX&un%er%th/@@ngMI}'%ér?gPﬂ# of R akzﬁﬂb]g%r%ﬁ” s of HIF prolyl

4- hydr oxyl ases ay c ructure of the conpound

3mathy11%p idin-2-yl)-4-(1-pyridin-2-yl-3-methyl- o )
1H pyr adsl - liel QWA‘,@)&?Q&W{OW@?@M& b‘?‘}’@]a( dtbaeericiigland/or fungicidal action are

S5, 5" - di met hygkeideed i € RSTAS LB M2 24, Tge asdlof 2- -heteroaryl-4-aryl-1,2- d1hydrop razolones as
hydro-2H, 37/-3,4' -bip n¥qé,azol 31-one) is reported in Acta Ctyst f

Section E: 4Ppiyetmiee TRibEeE tfer rsgmen| ofnessEmtpry 1yt caydipypcdr o (nﬁemmatory

[ Chem Abst Kise20ik: Jﬂﬁé@ﬂﬂ £p TiRe ISV nt Jf'@%h@ny@-fl 28 H@bﬁaz@]oﬁ@s having a herbicidal
di met hy1- 2- phenyl - P- ( thiazol - Yfl -171,2H 3, 4' - bi pyrazol -5' - ol

derivatives % ltéﬂé@@ﬁcﬁ@‘tﬁ' ip RE {31 998- Jhé Pliéﬁaéa}t‘BP:??,dl phermepglcal E‘OI(e’I‘)eS ofcegain
( 1393) d[zﬁ:1 e Zﬂp A1 | Q-dlf@al%ﬂ{rjaﬁﬁﬁ&zhre iEhRe@rie pgézat din. and doays,operiss (rjmma‘s)
i ndi vi dua raz raz qQne derivatives is reported in

37 et e ooy dT SUERBR B0 B3NS FaT 2856 eotmniaete s Ghdropasciche
1991: 428557 ]parti&d strhﬁﬁralﬂﬁUIehtﬁ]eM&ﬂ? viraSs Biedases;and hydrbityt BEAkRyR@SMuted bipyrazoles

gg?rg(r)luﬁgd f(?orr Erpa?m&?rmon%&%}%syglﬁgtgé oclrI seases! r=}n~:-,t Ql%cﬁose ubl\lf\f%a%%ﬂ%l%]_ ?Ieteroaryl—

|2+ t3€l£‘1t but yl-sﬂtéﬁtu(eé-pgrhhﬂﬁ' ﬁlapnhﬁfvyslﬁo-r Iredmédhiof paih ard yafh})us_3CN§ﬂﬁd:2agagt7a%gnggarkn2re
The obj citt” GFeeghed 1o E2 anBsiead it WEv BubfBbn RO T dia W Grpta dseriea

whi ch can be etiptioyac-dibydrdpyiardakn@nthitoforstif eRgels] 4-hydrqagiades.cul ar
cardi ovascul ar and haenatological di seases. In the context of the

e N T s R e L
specific actlﬂmyraﬁ@éhémfé&ﬂpbmomqﬁdﬂwne ﬁorhewam, Séfchmcth)p{;ﬂéMEMZ wrl',2-di-
oral adm ni %%Jré‘tzh% ﬁq&}agﬁ%%de? %ort!?& i AR }mzﬂ;gﬂessemo%% R 835,813 apmts

er yt hr opoi et ol ogl cal” processes t ereby’ caused, suc
e.g. er)&Ohr@bbneeﬁﬂs(.ll)le)ﬂl%omléé@ﬁt) Chawepﬁ@stor?%k?%il%sﬂ@@nm&ndfsce@ﬁm 3.5-

the formula dimethyl-2-phenyl-1'-(1,3-thiazol-2-y1)-1'H,2H-3,4"-bipyrazol-5'-0l derivatives is described in
Indian I, Heterocyclic Chem. 3 (1), 5-8 (1993) [Chem. Abstr, 1994:323362]. The preparation and
tautomerism of individual 4-(pyrazol-5-yl)pyrazolin-5-one derivatives is reported in J. Hefero-

cyclic Chem. 27 (4), 865-870 (1990} [Chem. Abstr. 1991:428557]. A therapeutic use has not



in which Xrepresents N or CH, represents hydrogen or cyano,
15R2represents a saturated 4- to 7-nenbered heterocyclyl radical
which is attached via a nitrogen atom where the heterocyclyl radical
may be substituted by a substituent, wherse the substituent is
selected fromthe group consisting of hydroxyl, hydroxycarbonyl,

Cl - C3-al kyl 1]11t@f0@36n cﬁ:kd@ﬁbcﬁm e c@ﬁ@u@jﬁﬁn&y@inQ@ésgwbhcz&gﬁy The compound 2-tert-
where the heteroc radi cal may be substituted F%/%élgto4fluor|ne

subst it uent @:-“yahzﬁ}( -t %Oph%ik}a?rfé@%cvl sbf-digredyl- b2 yezo1-p'pbiselbtted as

Conpounds aGG&t diamgleiiPwio®or/mogent.i on are the conpounds of the formula
(1) and their salts, solvates and solvates of the salts, and the

conpounds | ed| the farmul a and nentioned in .- 6 - th

Fol Tow ng ad PeiBEM ki ML ABIEBTAn ¢ PRBHS OR| {-CIPoLYE JHich simyerloved for
sol vat es 50f tleltmemarF tiseasestie petiduie cadinypetung snd Haehdielegeal tisdafe. f or nul a

(1) and nentioned in the follow ng are not already salts sol vat es

and sol vat €% %} éorr]x%xtsg# Bﬁ§ prc n?n? il o(rjlugtg Spofal'l'(l:d% Oal;edln vg d cr1 Whl Vaecrt]t Oslr)]emflc
can exist in stereoi soneric n% ?]s ereoner
dependi ng onnhitheisrof SF poiy Ftélydrﬂbéasesrané ot |tlurbaslh ef $fscsp®1ﬁcmchmde®hadm bring

enant i oner s aBdut fjl v%%t %{efgﬂ&rt&al APGal a@%& ster%Fnt gwda:rtlo ?IIII%I‘:% ﬁt]a-ll-lgse SLH:h ase.g.

st er eoi soneri ca rmconstituents can I'SO
m xt ures of eeatlamowomn@thah@logmaldmazsasesrt@m’mslc@wmsmh Ryeegaryieapaesis. \Wher e
t he conpounds according to the invention can occur in tautoneric

forms, the ﬁ*h@'ﬁ;%&hnh%\ﬂﬁmﬂr%ek REMJIRR ofh foki@a t @Ut oneric forns.
10Preferred salts in the context of the present invention are

physi ol ogi cal | y acceptable salts of the

)1 X

ij/ \)\
a0,

in which

X represents N or CH,

R' represents hydrogen or cyano,

15 R? represents a saturated 4- to 7-membered heterocyclyl radical which is attached via a

nitrogen atom,

where the heterocyclyl radical may be substituted by a substituent, where the substituent is
selected from the group consisting of hydroxyl, hydroxycarbonyl, C,-Cs-alkyl, C;-Cs-
alkylamino and C;-Cg-cycloalkyl,

20 or
where the heterocyclyl radical may be substituted by 1 to 4 fluorine substituents,
and salts, solvates and solvates of the salts thereof.

Compounds according to the invention are the compounds of the formula (I) and their salts,

solvates and solvates of the salts, and the compounds included in the formula (I} and mentioned in



conpounds according to the invention. Salts which are not thenselves
sui tabl e for pharmaceutical uses but can be used, for exanple, for
isolation or purification of the conpounds according to the invention
are al so included. Physiologically acceptable salts of the conpounds
according to the invention include acid addition 15 salts of m neral

aci ds, car bepeyhildwiRClsdmibadiert laRpRO b tﬁ&l‘ Bs, sd1Rkes BXEIPLRs SBhd @1t fvhere the
hydrochlorlc acid ydrobrom ¢ aci d, sul phuric acid, phosphoric acid

nethanesulpH@ﬁﬂ@“%bWﬂ““@ﬂﬂéﬁégﬁPﬁﬁéQﬁedéEPHmW%61U@HE@H*%hﬁﬁﬂ@tﬁﬁFﬁ’mhs
benzenesul phewii& 88 idvatRapdt bal enedi sul phoni ¢ acid, acetic acid,
trifluoroacetic acid, propionic acid, lactic acid, tartaric acid

malic acid, citric aci fumri aC|d mal ei ¢ aC|d and benzoic aC|d
20Physi ol ogi %ICPVP%&‘Eg%bi"a‘tS‘f“é ‘84 ?énVB‘F“%]h‘é‘“ccéHbShﬁ‘arswé%%‘F PR fegantiprgers.
i nventi ol aIdﬁa@[eﬂeaﬁ&rud@epmhIthDnoﬁencsnﬂMaﬁlTmnﬁlelamﬁseaefolsumhdasme Byantiayers or

of exanpl e nd referaply, |i nmetal _salts | e sodlun1an
pot assi um s raft§‘¥°mf‘df ﬁ'?a‘ﬁhg‘é P%’&F H e ?ﬁlsfeée"tsg’%?ncé%%n?’[é“ EAFREN SHae
magnesi um Sadotase}l fiemdudinmRiied 6T Sabtioted @and/srelhsfereomera MMknben MEnndY. gani ¢
am nes having 1 to 16 C atoms, such as, by way of exanple and

2: ﬁ;F{jlalblsgbr opy cc;mScbungsSgc001'¥11n§rl ano’lnt’e:%hﬁ&e h% d%gllflr 1% tallltomerlr(]:eforms the present
t ri et hanol amvagiondiichyed alhlssaypdtamdriedormdi met hyl am noet hanol , procai ne,

di benzyl am ne, N-nethyl norpholine, arginine, Iysine, ethylenedian ne
and Nmetay| pidgrh dhRgn 1RUK@kER tlehribf iSRG te S ymBlla?cdll?\é@&HaQQ sEHs©f the
described as those forns of the conpounds accord he i nvention
whi ch for m gowenypdsexcarding Réhegipyenionppalts |“t§llfﬁéfe§10h‘ﬂ1@“%§9'et%'5?tﬂ? ferpliagppceutical
wi th sol vent,3Qmbgeu l.ls%§ foxl'éfcq}hﬁte q‘§r iSd18iof oﬁﬂﬁiq’l'c;tfoﬁ of BE %rﬂfou%la&%t’c@t% 1to the
in which the coordination takes place with water. Hydrates are
preferred sdyaicagreigfoinglidebnt ext of the present invention.

invention. The term "prodrugs" includes conpounds which thensel ves

can be bi ol @g'ysfoadghcwﬁ@&w@leqmtg diagtcbMBouniilicc Adify ©ARViaYeh&sh ifd€k acid addition

exanpl e netabolically o Jytlcall into.c npoun in _
the inventi éﬂtsd’ﬁ?lf“ﬁij‘}/ﬁé '|°|a°‘f’% 7hd sgl %1‘“%%@“6%315 crample Sf‘ﬁs ﬁé g "&ﬂ’f‘éﬁ&‘d’
of the presepdrobronie rmupmphmheacw PidspHotie ais, nidhagestipRonicodcld)whit@sulphonic acid,

B Kyl 2 no FABPESRRTS 6t Al GRECVIRITTE o SREHUE PR Eadh o oethe acid
havi ng | t o tFluosiadebn adt,qiidpiontyacikia Jactd actd aingprliceacat) ehalixy aci yitidd acid, fumaric acid,

pr ef erence ne ropyl, isopropyl. Al kylam no represents
an alkylanlﬁgeﬁxﬁ E%%gﬁg@c dpone or two (sel ected independently of

one anot her) al kyl substituents, by way of exanple and by way of

pr ef er er#ffe Wbysi[ydgmailm@pcel:@qblwslaamfnhp, compounds according to the invention also include salts of

conventional bases, such as, by way of example and preferably, alkali metal salts (for example

sodium and potassium salts), alkaline earth metal salts (for example calcium and magnesium salts)
and ammonium salts derived from ammonia or organic amines having 1 to 16 C atoms, such as, by
way of example and preferably, ethylamine, diethylamine, triethylamine, ethyldiisopropylamine,
25  monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine, dimethylaminoethanol,
procaine, dibenzylamine, AN-methylmorpholine, arginine, lysine, ethylenediamine and N-

methylpiperidine.

Solvates in the context of the invention are described as those forms of the compounds according
to the invention which form a complex in the solid or liquid state by coordination with solvent
30  molecules. Hydrates are a specific form of solvates, in which the coordination takes place with

water. Hydrates are preferred solvates in the context of the present invention.

The present invention moreover also includes prodrugs of the compounds according to the



10 n-propyl am no, isopropylam no, /V,Ndinmethylan no,

N, N- di et hyl am no, N-ethyl-N-nethyl am no, Nnethyl - N n-propyl am no and
N-i sopropyl - N-n- propyl am no. Cl-C3-Al kyl am no, for exanple,
represents a nonoal kyl ami no radi cal havi.pg | to 3 carbon atons or
represents a dial kylami no radical having 1 to 3 carbon atons each per

al kyl subst ii{W@i¥h: The terey GtRARKYihclRPESSRME vﬁudmmgmés c@m sa'sabiggatalwlacuve
group having generally 3 to 6 carbon atons 15cycl oal k radi cal s

whi ch may bér ihtco ﬁ@dafwowvedoff%sz@maiﬂem%ttmhfﬁi}‘yvvaw'éio}/ywélvle iéh campepads

cycl opropyl ,ac&ydd Qb e Ylvento) hiRemintwe R 0fle aMed RAGXY! . A saturated 4-
to 7-menbered heterocyclvl radical mhich is attached via a nitrogen

atom represents a nonocyclic saturate er oc di cal having 4
to 7 ring aﬁ‘br‘i%‘3 FRTIE O BA tREFSFPt JRET Yy £ h 1é‘t"*8‘r>5/n%\i‘ *\‘AA}PI&W fg meging.” unless
at t ached sandpddpiet 6thawispr ef erably up to one, further heteroaton(s)
and/or a 20 heterogroup selected fromthe group consisting of N, O,

S, SO S, A\Ng?rer S€ an 'r}lr 24§ Nk 'En%nmo € se%asgal 20 branqtetli g?yl dical having 1 to
Preference i - = BT oCyCll ¢ satu d

het er ocycl yI3 cahdi at@hssbyheayiofigrample tigl by vy bftpretfdrrerce hethyr «igt. orprdpyoisvrrdpel.
gr oup consisting of 0, Nand S, by way of exanple and by way of

preference efnq re¥e|n s y&(]ﬁ)ﬁ)ztrﬂl aal}lel ’havmi Sﬂé‘ (gl l(s'e)él:ted independently of one
pho

nor phol i n- 4 y i n-4 pl perazin-1-y _ .
1, 2- oxazi nann@hey)l alky!tswsto;catzéwainmf Vtamplm awriltmwwép@fﬂmcwethylammo, ethylamino,

2 5 Prefe rence. plro%yﬁfniﬁg QSprbpS:lQimaQ liii‘ﬂl %m%thyfapiﬁiof R 'I‘Vrﬂ'rgtiﬂfla(r'!n)o 'S 'eﬂy]‘%‘—in@!ﬂ lamino, N-

Xrepresents N CH~ RIrepresents hydrogen or cyano, RZrepresents a

sat ur at ed 4meth¢i1 -Fopeordeniae st dY-isepyat A -npeylemino-wkin ShrAlkslaminpa chie Exghe.
a nitrogen gt %nt&%@ﬁl@lm& H@Ea@ﬁﬁ%qlty b crgliabodds of 1§p1§§é&§5 Hiﬁlﬂﬁ@tﬁ‘m@)ﬁdéal
to 4 quorine substituents, - - or R2represents piperazin-1-yl,

having ! to 3 carbon atoms each per alkyl substituent,

Cycloalkyl represents a monocyclic cycloalkyl group having generally 3 to 6 carbon atoms;

15 cycloalkyl radicals which may be mentioned by way of example and by way of preference are

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

A saturated 4- to 7-membered heterocyelyl radical which is attached via a nitrogen atom represents

a monocyclic 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 one, further heteroatom(s) and/or a
20 heterogroup selected from the group consisting of N, O, S, SO, 50,, where a nitrogen atom may
also form an N-oxide. Preference is given to 4- to 7-membered monocyclic saturated heterocyclyl
radicals having up to one further hetercatom from the group consisting of O, N and S, by way of
example and by way of preference azetidin-1-yl, pyrrolin-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  Preference is given to compounds of the formula (1), in which
X represents N or CH,
R represents hydrogen or cyano,

R? 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,



where piperazin-1-yl is substituted by one substituent, where the
substituent is selected fromthe group consisting of

C3-05-cycl oal kyl, 50or RZrepresents azetidin-l-yl, where azetidin-1-yl
is substituted by one substituent, wheregthe substituent is selected
fromthe group consisting of hydroxycarbonyl, Cl-C3-alkylam no and
C3-C6- cycl @al kyl, 10or R2represents 1, 2-oxazi nan-2-yl or

1, 4- oxazepan-4-yl, and salts, solvates and solvates of the salts

t hereof. Preference is given to conmpounds of the fornmula (I) in which
Xr epr esent s TN or "fgsendpReraaiiiadent s hydr ogen or cyano, R2represents
azetidin-I-yl, pyrrolin-1-y1 or piperidin-I-yl, where azetidin-I-yl,
pyrrolin-1-yl andhgt pigetagthn-ylisyshbaiti@edSitbsiel sibstie@ntDywhele the sdbstituamris Bedected
substituents, O .20R2re resents(&i raz]n-”—yl, wher e pi perazin-1-yl
is substituted i HOTHE SUBELIHIEH 6%1/) sRh&8libst i t uent, where the
substituent is selected fromthe group consisting of

C3-C6-cyol oakkyl, O R2represents azetidin-1-yl, where azetidin-1-yl
is substituted in the 3-position by one substituent, where the
substituent s s g%ng&ﬁgpﬁﬁhe group consisting of hydroxycarbonyl,
met hyl and di met hyl am no, ’

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

10 or
R’ 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,
R? represents azetidin-1-yl, pyrrolin-1-yl or piperidin-1-yl,

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

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

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

substituent is selected from the group consisting of Cs-Cg-cycloalkyl,
or

R? represents azetidin-1-yl,



or S5R2represents 1, 2-oxazinan-2-yl or 1,4-oxazepan-4-yl, and salts,
sol vates and sol vates of the salts thereof. Preference is also given
to conpounds of the fornmula (I) in which Xrepresents N or CH,
Rirepresents hydrogen or cyano, 10R2repr.gsents a saturated 4- to

7- menbered heterocyclyl radical which is attached via a nitrogen

atom wher %h&@eazgtﬁfuﬁ[ QICYSC E%Etltﬁt@(ﬂ'lﬁ:athe '35p0§1HS}§tb&tM{eegjbgﬁ(ueht t\%efle the

fluorine substituents, and Salts, solvates and solvates of the salts

t her eof . Prefereﬁ@@“W@tdf§%E§P¥éwnkﬁwc@ﬁﬁbﬁﬁﬁ§ﬂﬁf0fH@¢P6%ﬁﬁ@§‘(mThﬂn“m
whi ch 15Xr epr esepimMaRinoCH, Rl represents hydrogen or cyano,
R2represents azetidin-Il-yl, pyrrolin-1-yl or piperidin-1-yl, where
azetidin-1-yl, pyrrolln-l-yl and piperidin-1-yl are substltuted by 1
to 4 fluori s substituents, 20and salts, solvates and solvates of the
salts thereof. Preference is also given to conpounds of the formula
(1) in wsi clR*Xr eppesant 1s2-dadnanCH oRl #-eprzgaedtys hydrogen or cyano,

and salts, solvates and solvates of the salts thereof.

Preference is also given to compounds of the formula (I) in which
X represents N or CH,

R! represents hydrogen or cyano,

10 R represents a saturated 4- to 7-membered heterocyclyl radical which is attached via a

nitrogen atom,
where the heterocyclyl radical is substituted by 1 to 4 fluorine substituents,
and salts, solvates and solvates of the salts thereof.
Preference is also given to compounds of the formula (I) in which
15 X represents N or CH,
R! represents hydrogen or cyanao,
R* represents azetidin-1-yl, pyrrolin-1-yl or piperidin-1-yl,

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

substituents,
20  and salts, solvates and solvates of the salts thereof.
Preference is also given to compounds of the formula (I) in which
X represents N or CH,
R! represents hydrogen or cyano,

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



R2represents azetidin-1-yl, pyrrolin-l1-yl or piperidin-l-yl, - 10 -
where azetidin-l-yl, pyrrolin-1-y1 and piperidin-1-yl are substituted
by 2 fluorine substituents, where these substituents are attached to
the same carbon atom and salts, solvateg .and solvates of the salts
thereof. Preference is also given to conmpounds of the formula (I) in

which 5 Xr epr esem]ée Niza’fdug'iyl %nyr@m{ ??le@ﬁcﬁ pﬂ%gtﬁlﬁ)—g%p 24 skaRd by 2 fluorine
represents piperazin-1-yl, where pi perazi n- i's substltute&!by one

substituent, whefubsttpratssyies hesestiapisse fé‘é‘thé toft'i*f‘oﬁahnf’ PrELAY rET
consi sting of C3- C6- cycl oal kyl, 10and salts, solvates and sol vates of

the salts theren, solRi@het ONGRs bhdafdhgbsten to conpounds of the
formula (1) in which Xrepresents N or CH, erepresents hydrogen or

cyano, represents piperazin-|-yl in-1-yl is
Shbat tut oo T RE RABE AR PR b N ABOE (DB ey 5 t he
substituent is selected fromthe group con5|st|ng of
C3- C6- cydl o kyl repmrmitsadrt@], sol vates and sol vates of the salts
t her eof .

R! represents hydrogen or cyano,

R? represents piperazin-1-yl,

where piperazin-1-yl is substituted by one substituent, where the substituent is selected

from the group consisting of C3-Cg-cycloalkyl,
10 and salts, solvates and sclvates of the salts thereof.
Preference is also given to compounds of the formula (1) in 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-position by one substituent, where the

substituent is selected from the group consisting of C;-Cg-cycloalkyl,
and salts, solvates and solvates of the salts thereof.
Preference is also given to compounds of the formula (I} in 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 substituent, where the substituent is selected from
the group consisting of hydroxycarbonyl, C,-C;-alkyl, C;-Cs-alkylamino and C;-Cs-
cycloalkyl,



Preference is also given to conpounds of the forrmula (1) in which
Xrepresents N or CH, 20RIrepresents hydrogen or cyano, R2represents
azetidin-1-yl, where azetidin-1-yl is substituted by one substituent,
where the substituent is selected from t_Fup_ group consi sting of

hydr oxycar bonyl, Cl1-C3-al kyl, Cl-C3-al kylam no and C3-C6- cycl oal kyl,

and salts, sofvat esvARdns VAt 86mofad gl ts thereof. Preference is
al so given to conpounds of the formula (1) in which Xrepresents N or

CH, Rirepresents hydrogen or cyano, S5R2represents azetidin-I-yl,
wher e azet i dIFierancy s ajsg EvghierppRruads Bipedomua &t vhidhent , where the
substituent is selected fromthe group consisting of hydroxycarbonyl,
met hyl and di net keplesditsn0or @nd salts, sol vates and sol vates of the
salts thereof. Preference is also given to conpounds of the formula
(1) in whi cq{]lo Xr ?;Qr(gq‘eglts N or CH, RIrepresents hydrogen or cyano,
R2r epresent s azelFoin-1 2y e 7 Y8 here azetidin-1-y1 i s substituted
in the 3-position by one substituent, where the substituent is

sel ect ed 5f r &h t hepgroupzaidinsi-gt i ng of hydr oxycarbonyl, nmethyl and
15di met hyl am no,

where azetidin-1-yI is substituted by one substituent, where the substituent is selected from

the group consisting of hydroxycarbonyl, methyl and dimethylamino,
and salts, solvates and solvates of the salts thereof.
Preference is also given to compounds of the formula (I) in 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-position by one substituent, where the
substituent is selected from the group consisting of hydroxycarbonyl, methyl and

15 dimethylamino,
and salts, solvates and solvates of the salts thereof.
Preference is also given to compounds of the formula (I) in which
X represents N or CH,
R! represents hydrogen or cyano,
20 R? represents 1,2-oxazinan-2-yl or 1,4-o0xazepan-4-yl.
Preference is also given to compounds of the formula (I} in which X represents N,
Preference is also given to compounds of the formula (I) in which R represents hydrogen.
Preference is also given to compounds of the formula (I) in which R' represents cyano.

Preference is also given to compounds of the formula (I} in which R? represents 4-cyclobutyl-



and salts, solvates and solvates of the salts thereof. Preference is
al so given to conpounds of the fornmula (1) in which Xrepresents N or
CH, Rirepresents hydrogen or cyano, 20R2represents 1, 2-oxazinan-2-yl
or 1, 4-oxazepan-4-yl. Preference is al so;given to conpounds of the
formula (1) in which X represents N. Preference is also given to
conmpounds ofyfhenfigimula (1) in which R represents hydrogen.
Preference is al so given to conpounds of the formula (1) in which Rl
represents cyano. Preference is also given to caonpounds of the
formula (1) Fﬁﬁer%f’ﬁﬁ'sﬁﬁ“’?bfﬁlc@g@%@ Ofl!hE;‘??fF‘B]B&I@y’Ithh- 12 - p
perazin-l-yl. Preference is also given to conpounds of the fornula
(1) in whiclk XreppesantdtsorMH)r CH, Rlrepresents cyano, 5R2represents a
saturated 4- to 7-nmenbered heterocyclyl radical which is attached via
a nitrogen atom vvhgr?sct he heterocyclyl radical is substituted by one

substi tuent, wher 8 the €Ubstituent is selected fromthe gr oup

consi sting of hydroxy, hydroxycarbonyl, Cl-C3-alkyl, Cl-C3-
al kyl am Ao &\d CBPEeItyT ﬁ@laptko;/ﬂ; to] Gorembered heterocyclyl radical which is attached via a

nitrogen atom,

where the heterocyclyl radical is substituted by one substituent, where the substituent is
selected from the group consisting of hydroxy, hydroxycarbonyl, C,-Cs-alkyl, C,-Cs-
alkylamino and C;-Cg-cycloalkyl,

10 or
where the heterocyclyl radical is substituted by 1 to 4 fluorine substituents,
and salts, solvates and solvates of the salts thereof.

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, independently of

15  the particular radical combinations given.

Combinations of two or more of the abovementioned preferred ranges are very particularly

preferred.

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

20 expressly included in the present invention.

Scheme 1
RY R3
O — OH
2 X=N =
EN I\{ / AN = \Q..N N AN N\/)\ =%
y =

@ (1)



where the heterocyclyl radical is substituted by 1 to 4 fluorine
substituents, and salts, solvates and solvates of the salts thereof.
The radical definitions given in detail in the particular

conbi nations or preferred conbinations of;radicals are also replaced
as desired by radical definitions of other conbinations,

i ndependent Ity @fentiah Bo Bx%rnhésc%l'"ﬂr&ressrf&dthg Elje LRBRP@L b&ﬂ%utws\éﬁﬁle formula (1}, or
Conbi nations of two or nore of the a ovenentloned preferred ranges

are very partlisclvaes pdsplagiesof thy salts therp wherpingicepydipolp Proasss| - 3- one
derivatives of the formula (1) according to the invention can al so be

in the tautqnp&h@mﬁhgay&azgﬁﬂé ol form(1l') (see follomnng Schene 1);
the two tautomeric forms are 20expressly included in the present

i nvention. Schene 1 - 13 - The ipventjon al so provides a process
for the preparation of the conmpound Whe formula (1), or salts,
sol vates and sol vates of the salts th reof mhereln according to
process [A] conpounds of the f Msjch R has t he nmeani ng
gi ven above, and Zlrepresents thy thy , are reacted in an
inert solvent, if appropriate in the pre e of %ﬁ)aCId with a

conpound of the fornmula 1R2

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

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

formuia

R
N |
I% NH
NT N7
H (),
10 in which R? has the meaning given above,
to give compounds of the formula
2
R? A
o
) I
o
k\N NH N© o QH
I
HN H Na. H
[—
| X
X O P
710 NG 7' NT SN

R' R’

(Iv),



I N.."NH2 N 10i n which
R2 has the neaning given above, to give conpounds of the fornula R2
N':;k; NNH - 14 - in which Z, R and R2 have the neani ng given
above, which, already under these reactipn conditions or in a
subsequent reaction step under the influence of a base, cyclize to

give the conpipgs: ﬁfanhﬁethVQ&MeQnu(olgvenaboveand the conpounds of the
formula (1) are, if appropriate wth the appropriate (i) solvents

and/or (ii) 5bases or acids, converted into their salts, their
sol vates, orhdiealiselvpages dhegstreschign sondiins r inrsupspYueplgRASHANYRY Ugfer thdnfluence

formul a of a base, cyclize to give the compounds of the formula (I},

and the compounds of the formula (I) are, if appropriate with the appropriate (1) solvents and/or (ii)

5  bases or acids, converted into their salts, their solvates, or the solvates of their salts,
or

[B] compounds of the formula

1 \n/*\\k_Ji

V),
in which Z' and R' have the meaning given above,
10 are condensed with a compound of the formula
H,C, 0—2*
3\
/N (VD
H,C o—Z2°
in which
7’ represents methyl or ethyl,
to give compounds of the formula
T
H,C—N
O I XS
vadl N~ N (v,
o —

15
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 (III) to give



in which Z1 and 12' have the neaning gi ven above, 10are condensed
with a conpound of the fornmula H,,C0-22 .... \ _(/ Nin which
Z2represents nethyl or ethyl, to give conpounds of the fornula CH3

H3C- N |

10

15

20

TR "N -15-

compounds of the formula (IV), which, already under these reaction conditions or in a subsequent

reaction step under the influence of a base, cyclize to give the compounds of the formula (1,

and the compounds of the formula (1) are, if appropriate with the appropriate (i) solvents and/or (ii)

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

[C] the compound of the formula

N (VII),

is, in water as the solvent in a one-pot process, reacted initially with compounds of the formula
2
R—H (IX),

in which R* has the meaning given above,
and then with compounds of the formula (VII) to give compounds of the formula (I),

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

bases or acids, converted into their salts, their solvates, 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

salts of the compounds with a base.

Suitable bases are alkali metal hydroxides such as, for example, sodium hydroxide or potassium
hydroxide, alkali metal or alkaline earth metal carbonates, such as sodium carbonate, potassium

carbonate, calcium carbonate or caesium carbonate, or aqueous ammonia solution.

In an alternative process, the free base of the salts can be obtained, for example, by
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 diethylamine.

The invention furthermore provides a process for preparing the compounds of the formula (I) or
solvates thercof where salts of the compounds or solvates of the salts of the compounds are

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



(M1), ( Rl in which Z1 and 12.' have the neaning given above, - 15
- conpounds of the fornula (1V), which, already under these reaction
conditions or in a subsequent reaction step under the influence of a
base, cyclize to give the conpounds of tpe fornmula (1), and the
conpounds of the formula (1) are, if appropriate with the appropriate
(i) solventg,andb@r (ii) bases or acids, converted into their salts,
their solvates, or the sol vates of their salts, 5or [(] the conpound
of the formul a in water as the solvent in a one-p grocess

reacted ini tEIF WWOPWS&W&@WV%@ B RHEE Ry Pipered BY FOrFTER of
R2 has the maRilna0gr@ipé®N irMDOMUB) substituents, in particular those listed under R! and R?, starting

from the compounds of the formula (I) obtained by the above processes. These conversions are
5  carried out by conventional methods known to the person skilled in the art and include, for
example, reactions such as nucleophilic or electrophilic substitution, oxidation, reduction,
hydrogenation, transition metal-catalysed coupling reactions, alkylation, acylation, amination,
esterification, ester cleavage, etherification, ether cleavage, formation of carboxamides,
sulphonamides, carbamates and ureas, and the introduction and removal of temporary protective

10 groups.

Suitable inert solvents for the process steps (II) + (III) — (IV), (VII} + (III) — (IV) and (IV) — (I)
are in particular ethers, such as diethyl ether, methyl tert-butyl ether, 1,2-dimethoxyethane, tetra-
hydrofuran and dioxane, or alcohols, such as methanol, ethanol, n-propanol, isopropanol, n-butanol
and tert-butanol, or water or mixtures of the solvents or a mixture of a solvent with water.

15  Preference is given to using methanol, ethanol, tetrahydrofuran or water.

The process step (V) + (V) — (VII) is preferably carried out in the solvent dimethylformamide or
else in the presence of an excess of (VI) withour further solvent. If appropriate, the reaction may
also be carried out in an advantageous manner under microwave irradiation. The reaction is
generally carried out in a temperature range of from +20°C to +150°C, preferably at from +80°C to

20  +120°C [cf. also J.P. Bazureau et al., Synrhesis 1998, 967; ibid. 2001 (4), 581].

If appropriate, the process steps (II) + (III) — (IV) and (VII} + (III) — (IV) can be carried out in an
advantageous manner with addition of an acid. Suitable for this purpose are customary inorganic or
organic acids, such as, for example, hydrogen chloride, acetic acid, trifluoroacetic acid, methane-
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 (II} + (III) — (IV) is generally carried out in a temperature range of from 0°C to
+100°C, preferably from +10°C to +50°C. The reaction (VII) + (II[) — (IV) is generally carried

out in a temperature range of from +20°C to +120°C, preferably from +50°C to +100°C.

The process sequences (II) + (1ID) — (IV) — (I) and (VII} + (III) — (IV) — (1} can be carried out
30 as a two-step reaction or else as a one-pot reaction, without isolation of the intermediate (IV).
Especially suitable for the latter variant is the reaction of the components under microwave

irradiation; here, the reaction is generally carried out in a temperature range of from +50°C to
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Suitable bases for the reaction (VIII) + (IX) + (VII) — (I) are customary inorganic or organic
bases. These include in particular alkali metal hydroxides, such as, for example, sodium hydroxide
or potassium hydroxide, or amine bases, such as, for example, N-¢thyl-N-{propan-2-yl)propane-2-

20  amine. Preference is given to N-ethyl-N-(propan-2-yl)propane-2-amine.

The reaction (VIII) + (IX) + (VII) — (I) is generally carried out in a temperature range of from
420°C to +100°C, preferably at from +70°C to +100°C.

All process steps can be carried out at atmospheric, elevated or reduced pressure (for example

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

25  The compounds of the formula (II) can be prepared from compounds of the formula (V) by
methods customarily used in the literature for the C-acylation of carboxylic esters. The compounds
of the formulae (III), (V), (VD, (VII) and (IX) are commercially available, known from the

literature or can be prepared analogously to processes described in the literature.

The preparation of the compounds according to the invention can be illustrated by Reaction

30  Scheme 2 below;



are in particular ethers, such as diethyl ether, nmethyl tert-butyl
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appropriate, the process steps (H + (II&) --> (IV) and (\A” + (III)
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t enperature range of fromOC to +100C, preferably from+10C to +50C.
The reaction (VI1) + (11l1) (1V) is generally Oa¢rred Dut in a
tenperature range of from +20C to +120C, preferghly om +50C to
+100C. The process sequences (I1) + (Il1l) -+ "(1V)(l) and (M1) +
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separate cyghhzRbtihisaep (1V) (1) are custonmary inorganic or organic
bases. These include in particular alkali netal hydroxides, such as,
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carbonat e, pelrassisésm car bonate, cal ci um carbonate or caesium
carbonate, alkali netal alkoxides, such as sodi um net hoxi de or
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hydri des, sewmblogs @odrea:mehtydrd{odaqrophylams of cardiovascular diseases, in particular cardiac
insufficiency, coronary heart disease, angina pectoris, myocardial infarction, stroke,
arteriosclerosis, essential, pulmonary and malignant hypertension and peripheral arterial occlusive

disease.

15 The compounds according to the invention are furthermore suitable for treatment and/or
prophylaxis of blood formation disorders, such as e.g. idiopathic anaemias, renal anaemia and
anaemias accompanying a tumour disease (in particular an anaemia induced by chemotherapy), an
infection (in particular HIV infection) or another inflammatory disease, such as e.g. rheumatoid
arthritis. The compounds according to the invention are moreover suitable for supporting treatment

20  of anaemias as a result of blood loss, iron deficiency anaemia, vitamin deficiency anaemia (e.g. as

a result of vitamin B12 deficiency or as a result of folic acid deficiency), hypoplastic and aplastic
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with the aim of accelerating wound healing and shortening the convalescence time.

The compounds are moreover suitable for treatment and prophylaxis of consecutive symptoms of

acute and protracted ischaemic states of the brain (e.g. stroke, birth asphyxia).

15  The compounds can furthermore be employed for treatment and/or prophylaxis of cancer and for
treatment and/or prophylaxis of an impairment in the state of health occurring in the course of

treatment of cancer, in particular after therapy with cytostatics, antibiotics and irradiations.

The compounds are furthermore suitable for treatment and/or prophylaxis of diseases of the
rheumatic type and other disease forms to be counted as autoimmune diseases, and in particular for
20 treatment and/or prophylaxis of an impairment in the state of health occurring in the course of

medicamentous treatment of such diseases.

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

25  acute renal failure and for promoting wound healing,

The compounds are moreover suitable for treatment and/or prophylaxis of general physical

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

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

and neuropathy.
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val ve inpl a i nterventions on the carotld agterles interventi
on the aort §u1t le active compounds in the combination which may be mentionéd by way of examp e an
preferably are: ACE inhibitors, angiotensin II receptor antagonists, beta receptor blockers, calcium
antagonists, PDE inhibitors, mineralocorticoid receptor antagonists, diuretics, aspirin, iron
20 supplements, vitamin B12 and folic acid supplements, statins, digitalis (digoxin) derivatives,

tumour chemotherapeutics and antibiotics.

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

enalapril, captopril, lisinopril, ramipril, delapril, fosinopril, quinopril, perindopril or trandopril.

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

preferably, losartan, candesartan, valsartan, telmisartan or embusartan.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a beta receptor blocker, such as, by way of example and
30  preferably, propranolol, atenolol, timolol, pindolol, alprenolol, oxprencloel, penbutolol, bupranolol,

metipranclol, nadolol, mepindolol, carazalol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol,
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15 hydroflumethiazide, methyclothiazide, polythiazide, trichlormethiazide, chlorthalidone,
indapamide, metolazone, quinethazone, acetazolamide, dichlorphenamide, methazolamide,

glyeerine, isosorbide, mannitol, amiloride or triamterene.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an HMG-CoA reductase inhibitor from the class of statins, such
20  as, by way of example and preferably, lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin,

rosuvastatin, cerivastatin or pitavastatin.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a tumour chemotherapeutic, by way of example and preferably
from the group consisting of platinum complexes, such as e.g. cisplatin and carboplatin, the
25  alkylating agents, such as e.g. cyclophosphamide and chlorambucil, the antimetabolites, such as
e.g. S-fluorouracil and methotrexate, the topoisomerase inhibitors, such as e.g. etoposide and
camptothecin, the antibiotics, such as e.g. doxorubicin and daunorubicin, or the kinase inhibitors,

such as e.g. sorafenib and sunitinib.

In a preferred embodiment of the invention, the compounds according to the invention are
30  administered in combination with an antibiotic, by way of example and preferably from the group
consisting of penicillins, cephalosporins or quinolones, such as e.g. ciprofloxacin and

moxifloxacin,



- 20 - The conpounds according to the invention are noreover suitable
for treatnent and/or prophylaxis of fibrotic diseases e.g. of the
heart, the lungs and the liver. In particular, the conpounds

according to the invention are al so suitaple for prophyl axis and
treatnment of retinopathy in premature babies (retinopathia

premat ur or urﬂ'le ﬁl&h\? mQ/Erﬁl%ﬁ @ljroréOOtéé%"(g\hcgp DB SNE! wiRO¥dn RS &tg?astuai% c%fnpound
the conpounds accordlng to the i'nvention for treatnent and/or

preventi on @éfcotlingessdhe inventipar tcpryghtipmaliyh éozathey emitbneiconednalé sieas espn-toxic,
The present hzmﬁgd%tlicgpy mﬁ{aGQVaﬁl&thIryo%bgﬁéest Qﬁd lﬂ?eeuégf thElQ(ﬁ’ fepmog%q'?mennoned
accordi ng to the 1 nvention for the preparatlon of a medi canent

treat nent amdgPes-preventi on of dlseases in particular the

abovenenti oned di seases. 10The present i nventi on nor eover provi des a
nmet hod far tiheabdRihdsandéding 6 aentdn@dh ofn £t %ﬁ‘s@eﬁﬁélly 'aﬁhl&al'b&du? umry deh e
abovenenti oned di seases, using an active anmount of | east one

the conpoundd™&Etet df ﬁgmfaeletlrr@mrf AP Rif iPBIROSeTHE 6%)%MQSP&§F@EF&IIM1 wgn%"%
the inventi (ﬂﬁhaﬂﬁ@ulﬁlﬁgﬁﬂphlﬂg’tﬁdy,chcﬁlh}ef@ﬁil)\/ Q&rnfally, tﬂaiﬁsdérﬁ'ﬁlw Eﬁﬁi}ncﬂl\f&]]y, otically
conmbi nation with other active conpounds. The present invention

mor eover pr GUFFBSMHEYPESEnt s 15 conprising at | east one of the
conpounds according to the invention and one or nore further active
conmpounds,  iDhe paifolned |aadordigy totthecidt o cannd/Gihinpretddanbiinble @imihReation forms

aboveneqblog %m |£ﬁ9§5m mﬁu i tabl e active conpounds in the conbination
whi ch may be” Ent 1°0He B m%y of exanple and preferably are: ACE
i nhibitors, angiotensin II receptor antagonists, beta receptor

bl ockers, caldpinstagmt fagonitethsiuindiDEadcoidingitd e griomarneteadegioroipowidgaccording
) . | Vit AN
receptor a”&@:ﬂ@ﬂb@% ion rag,*l raﬁ&/bPﬁ a nfdgiRLd J‘ngnnalg %??%rﬁqrgél%g f‘%@?ﬁ acobtdi e

B12 and folic aci ments, statins
deri vati ves nveriigpuin thetﬁbvm@m@{peumpwélzemdm@(m idsaterdc frm| are asupridd pr el

enbodi ment V., n
e Sy T ol S bl v
way of eRanmpisgtaniie sisirefieradldssolenialn dpleyed magegn gy inpolublg 2 peyiol the release of

rampril, d%le‘%@fhbc!’u’nd fa&%f'dﬂ@% lhle unngioHP%lels’or @iﬁﬁéﬂ% %Qrﬁlhsﬁy’opﬂlﬁﬂt{égglpé b!uies
25l n a preferred enbodi ment of the invention e conpounds accorélng

to the i nventhichrlisiisgrasirpidlysip dheceral qavisories srample harior ﬁofaaelarrgqa@iuepﬂsrqsar-

Al ant agonicsied (SHi) gﬁ&)lesb%/ CIYRYpoRfer€ XAMRbR, RBEnRERT L80! Hsolh@mar t an,
candesartan, valsartan m sartan or enbusartan. In a preferred

embodi ment of t he i.nvention, the_ conpounds accaording to the invention
are Parenteral administration can be effected with bypassing of an absadrption step (e.g. intravenously,
20  intraarterially, intracardially, intraspinally or intralumbarly) or with inclusion of an absorption
(e.g. intramuscularly, subcutaneously, intracutaneously, percutaneously or intraperitoneally).
Administration forms which are suitable for parenteral administration are, inter alia, injection and

infusion formulations in the form of solutions, suspensions, emulsions, lyophilizates or sterile

powders.

25  For the other administration routes e.g. inhalation medicament forms (inter alia powder inhalers,
nebulizers), nasal drops, solutions or sprays, tablets, films/oblates or capsules for lingual,
sublingual or buccal administration, suppositories, ¢ar or eye preparations, vaginal capsules,
aqueous suspensions (lotions, shaking mixtures), lipophilic suspensions, ointments, creams,
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 oral and intravenous administration.



adm nistered in conbination with a beta receptor blocker, such as, by
way of exanpl e and 30preferably, propranolol, atenolol, tinolol,

pi ndol ol , al prenol ol, oxprenolol, penbutolol, bupranolol,

nmet i pranol ol , nadol ol , nepindol ol, carazg] ol sotal ol, metoprolol

bet axol ol , cel i pr ol ol, bi sopr olol, -21°% 'carteol ol , esnolol,
| abet al ol , [o 0 , n r
buci ndol ol . | n a B&uﬂ{ls’ ac%g rrljbo[he r!rJévg"E}%nga be &ﬁgeét%(? IHRL the E(?m %St?ﬂtll)l? f%lms

accordi ng t onenthaned. nTbeencandw efeeted dmmn nmtl;tleerledwm mercenty rmacnngovvlltfvwrth lapn -toxic,
cal ci um ant agoni St 8

ni f edi pi ne, % H‘Pl Ltaca }lﬁlhfl/tg?%lxg%ﬁy\l’@%ta%l l"liﬁ?%ggﬁ]hzﬁg%bgs&gse&?pcldntg alia carrier
enbodi ment @ﬁbstah@sl(m’e'mlmﬂn mltCWerymih@oemuh)Sad@de,l mgmtltel)x badveintsveerst ilignid
are adm ii stefegif OHLAL Whd dleplrshh X

i nhi bi tor, Fspglgh{:’yas gﬁﬁﬁp)' %l e>s<arrp A g% E@Q%g—‘% t@,(ﬁlsgﬁagﬁno)r’ldemm dodecy!
ant i none, |5Fiﬁlkﬁé3nd}aho>‘)t§‘i>lbk§%§1t plgast), bslﬂtrreléf@aquiimpkv@Pld@nﬂwrtohénne) synthetic and
tadal afil. natuJap p@lyﬂ&?f(ﬁﬁ' reﬁﬂnﬁmﬂ%ﬂ? rﬁabﬁlzer‘é Q@ ' z{h\ﬁ@ﬂadngn suckhag for example,
conpounds according to the invention are 10 a im nistered

conbi nat i on aggeie aidy frestfsde ripgreaicopigrasntsptugh ag far £anle ron Quéeh) ansl flapgur
way of exampl&oapdn :ekesabl y, spironol actone, epl erenone, canrenone
or potassiumcanrenoate. In a preferred enbodi nent of the invention

t he conp%unds according to the invention are admnistered in

conbi nati%on IEEI5™h i BPYed, 2diqpiageoys in Jie SRsfy ofopareiesthsrminigigrion to administer

preferably, aﬁlUﬁlﬁlﬁﬁTﬁdﬂeabobﬂJmlatﬂlldﬁglkg, @fessﬁrm)dﬂmumdmﬁ rugeg & wa) deight to
chlorthiazid hydr ochl or t id hydr of i upet hi a

ot hycl ot hi 49108 PSOIS AN 6 cE f ehl RIS SrbIl atmee
i ndapam de, prgdrailpdbon®,0] uRnei/koimaRery pataill g Qkaddtitihe. 1 to 10 mg/kg of body weight.
di chl or phenam de, net hazol am' de, dl yceri ne, i sosor bi de manni t ol ,

am | ori de Ofy f t he ent
t he Conpoundsvear.!(i:]glgsrsd may ‘be qeﬁessag%goeﬁ?vilagenfrgt}letgea nn)_IOII;]nt(SS grrl_tleoaﬁd anry n partlcu’lar
conbi natliSon depepdingnn M@Nmmmmwﬂicmhiobiet owlividuainbehdvinue [tassdsothe active

statins, Su%g'n gog g]fltg%él of e t%rmu?%%gﬁl!lcﬁ pomq(ii)f legf fm?erva}/ ht whléﬁaS t11‘?‘1’?1%1:r£]l£10n takes

si mvastatin, fluvast atorv atin, rosuvas
cerivastati [plagqr ']@mq avagteactaﬁqa_lt may be sufficient to manage with less than the abovementioned

minimurn amount, while in other cases the upper limit mentioned must be exceeded. In the case
where relatively large amounts are administered, it may be advisable to distribute these into several

20 individual doses over the day.

The following embodiment examples illustrate the invention. The invention is not limited to the

examples.

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

25 liquid/liquid solutions in each case relate to the volume.



In a preferred enbodi nent of the invention, the conpounds according
to the invention are admnistered in conbination wth a tunour

chenot herapeutic, by way of exanple and preferably fromthe group
consi sting of platinumconplexes, such as,e.g. cisplatin and
carboplatin, the 25 alkylating agents, such as e.g. cycl ophospham de
and chlorangyciIEx&%a&gntinetabolites, such as e.g. 5-fluorouraci

and net hotrexat e] € topoi sonerase inhibitors, such as e.g.

et oposi de and canptot hecin, the antibiotics, such as e.g. doxorubicin
and daunor uiibBreyiatigns:t he | cj nase inhibitors, such as e.g. sorafenib
and sunitinib. In a preferred enbodi nent of the invention, the
conpounds aagordi ng to thgudobventibeon are 30 adninistered in

conmbi nation with an antibio}Lc, by way of exanple and preferably from
the group c6ffsi sting of g8RI¥EFI1ins, cephal osporins or quinol ones,
such as e.gd ciprofl oxaciday@nd noxifloxacin. - 22 - The present

i nvention over providgs di.cament s whi conprise at |east one
conmpound agg%ﬁding to théﬁ?ﬁgQWPF@WP“@HH&éhﬁSOna||y together with one
or nore inemMMF non-toxi c,dipheyifsaceddd cal |y suitable auxiliary

subst ances, t he use Hper f for.the abovenentioned purposes. 5The
conpounds addording to t KEPFRUEAPISH® can act systenical ly and/ or

|l ocally. Thé&¥ can be admidhicstreinpatt ionizatioayintvd)l e nmanner for this
purpose, sugh as e.g. Orallelc%s

ﬁaagﬂ%ggng%& pul monal Iy, nasally,
sublingual Iy~ I'ingual |y, BuceRIY I ESUSNS) dernmal Iy, transdermal |y,
conjunctivalEky, oticallyedylas an inplant or stent. The

conmpounds aggording to t ihvent i on can be adm nistered in suitable
S st rat Coor s <10 St Rlea R SRR RS RSE o |
Admi ni stratihon fornms whi dleufiuncti on according to the prior art,
rel ease the ounds ac i . i i L nd/or in a
nodi fi ed naﬁ%ggpand conpﬁﬁ%gﬁ%ﬁg&ggk %ﬁ%ﬂégghﬁggﬁ%%%h%%¥¥ﬂé i nvention
in crystall icore. and/ or anepdeitzased and/ or di ssol ved form are suitable
for oral adginstration, t t - ed or coated
tablets, for exgnple coaggggghﬁﬁ?gﬁg%?égg%%r%@%%%%ﬁ%%g%o gastric
juice or di &gtve in a dehepdd manner or are insoluble and control
the rel easegf the conpoypgdygecording to the invention), tablets or
filnms/oblates, filnms/lyophiliZzates or capsules which disintegrate
rapidly in ™M oral cavi t'es{§Pe#osseaYpl e hard or soft gelatin
capsul es), sugercoat ed t&mhxeatr%agﬁi@%n%e,s&%ﬁés@@ powder s,
emul si ons, suspensions, aerosols or solutions. Parenteral
admi ni strat®on can be ef fief&ttof g A BBYphssi ng of an absorption step
(e.g. intrawgnously, 20 rbét fea@éh@fel @l |y, intracardially,

or intralunbarly) or with inclusion of an absorption

i ntraspinall ) )

(e.qg. intraﬁ%@cularly, sUBpresgisasly, intracut aneously,

per cut aneougHg or i ntrapeaéidh@neaiahy). Administration forns which are
suitable for parenteral adm nistration are, inter alia, injection and
i nfusion formulations in the formof solutions, suspensions,

enul sions, |yophilizates or sterile powders. 25For the other

adm ni stration routes e.g. inhalation nedicanent forns (inter alia
powder inhalers, nebulizers), nasal drops, solutions or sprays,
tablets, filns/oblates or capsules for |ingual, sublingual or buccal
adm ni stration, suppositories, ear or eye preparations, vagi nal
capsul es, aqueous suspensions (lotions, shaking m xtures), lipophilic
suspensi ons, ointnents, creans, transdernmal therapeutic systens (e.qg.
pat ches), mlk, pastes, foans, sprinkling powders, inplants



300r stunts are suitable. - 23 - The conpounds according to the

i nvention can be converted into the adm nistration fornms nmentioned.
This can be effected in a nmanner known per se by mxing with inert,
non-toxic, pharmaceutically suitable auxidiary substances. These
auxi | iary substances include inter alia carrier substances (for

exanple m crgtlc%lgsé‘ell\@ ﬁ’ﬁ ﬁetbgle%ﬁi, | act ose, mannitol), solvents

(e.g. liqui s), enulsifiers and di spersing or
wetting agents (for exanple sodi um dodec sul phat e, pol yoxysorbitan
ol eate), bi r&éﬁ&%_'(ﬂéiﬂéla%r@eprWﬁowy#Sp%wa|%eoth KRIKt Aatidng serivg 1100;

natural pol vgBhs: 'ﬁﬁeﬁ‘ﬁo ﬁ%iﬁﬁﬁ'cﬁ)}fﬁ g’;}'rﬁb%m xSt AR bR ﬁasé% 9-1 of water + 0.5 ml of
anti oxi dants, such or exa e, ascorbic’ aC|d) dyestuffs

g.
i nor gani c p|aﬁéﬁﬁ§ﬂl@H@ﬁa%éfmﬁd?P@W%ﬁplbmw¢wﬁﬁebQﬁd@éfSQ%dU@E@VBWPcmﬂd
and/or srel o ARkd @@tmtl(io% AQL Ty DEREI8%, A LI 2 Badn RiPUed ﬁﬂ%ﬁﬁﬁo@@ﬁ%% 5l i
t he case of garentera adm nistration to adm nister anounts of from
about 0. 001 8% A ovagr 3HC: fmerer GbmymahBYtdeet@n: 2180m:. 5 ng/ kg of body
weight to achieve effective results. In the case of ora

adm ni st r at Mol RQLAREDTiBstiuthe AR IME Midrotnss TR indfBkrkels ty Y @LQI a‘bité‘s Alliance
about 0.01 to 20 ng/kg and very particularly preferably O.

my/ kg of bodyPWed NaREAeK fufees 21 PydigRp l‘éecwé%%eeéﬂyﬂwﬂ%lwww I1of

fromthe arrmdm $ ormm bOSEH suredpd thimiPadid, inddbli@phaselB: depepsidig ons er 50%
body wei adm ni stration route, individual behaviour towards the

active d rrpawath PG Ac SPdiped-9 Bt i S a3 b e S9rmipSted ot 4.5 min 5%

interval at sMabgha@dd AlrSt B0l 1 AKEE EhAXS mikUSI/hil; SIB08RIAB ddidction:
may be sufficient to manage with | ess than the abovenenti oned m ni mum
anount, whi P¥ "% ot her cases the upper linmt nentioned must be
exceeded In the case where relatively |arge anounts are

admi gi st gr efﬂdet}ioﬁ 3rmsz Mm laamheab&;e M9 I\;Iil:l%lfnésism ﬁlsmetypmucs waeerlrsaAmance
20i ndi vi dua r t he e odj nent exa es

2Pl ety o 278 Rela o S eee oo R B MR e B £HB: MOIR phase
exanpl es5s A:Thef paelcems agefﬂm grehifth g 01d| vsilPhise Bt §1 aRGndKaRDI5a8E! of
are percent unl.ess at ot herw se arts are parts

oy ot G SeatodR it BRI G AT GL b aba it B an
of 25l i qui disbi Ui 4o BAINWOHAFIolwRae 2GH/HiIRSRer: 8b@t BVideettds: MOhme. - 24
- A Exanpl es Abbreviations: aq.aqueous solution

Method 4 (LC-MS): instrument: Micromass Quattro Micro MS with HPLC Agilent series 1100;

column: Thermo Hypersil GOLD 3p 20 mm x 4 mm; mobile phase A: 11 of water + 0.5 ml of 50%

20 strength formic acid, mobile phase B: I | acetonitrile + 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/min; UV detection: 210 nm.

Method 5 (LC-MS): instrument: Micromass QuattroPremier with Waters UPLC Acquity; column:
Thermo Hypersil GOLD 1.9 50 mm x 1 mm; mobile phase A: 1 I of water + 0.5 ml of 50%
25  strength formic acid, mobile phase B: I | acetonitrile + 0.5 mil 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: Kromasil 100 RP-18, 60

mm X 2.1 mm, 3.5 um; mobile phase A: 5 ml of perchloric acid (70% strength) / litre of water,
30  mobile phase B: acetonitrile; gradient: 0 min 2% B — 0.5 min 2% B — 4.5 min 90% B — 6.3 min
90% B — 6.7 min 2% B — 7.5 min 2% B; flow rate: 0.75 ml/min; column temperature: 30°C; UV

detection: 210 nm.



cat.catal ytic day(s) DCldirect chem cal ionization (in M)

DVFdi et hyl f or mram de DVSQdi net hyl sul phoxi de El el ectron i npact

loni zation (in M5) ESlel ectrospray ionization (in M) Etethyl

GC- M5gas chromat ogr aphy- coupl ed mass spegtroscopy hour(s) HPLChi gh
pressure, high performance |iquid chromatography conc.concentrated

LC M5l i quid Mfe'ﬂ{gﬁ Pee Q0 P Y GRHP M’fﬁ g SCTPEEELRSSRRY:: PRI RO m x 200

m nm nut e(s MassS spectroscopy |"ear mag heti c resonance
spect r 0SCOpyrRx 0S8 aynt; | constang heiufy HowF).88) ml/min; oven: 70°C; inlet: 250°C; gradient: 70°C,

30°C/min - 310°C (maintained for 3 min).

Method 8 (preparative HPLC): column: Kromasil 100 C18 5 pm, 250 mm x 20 mm; mobile phase
5 A: Milli-Q water, mobile phase B: aqueous 0.1% strength trifluoroacetic acid, mobile phase C:
acetonitrile; gradient: 0.0 min 76% A, 5% B, 19% C — 15 min 4% A, 95% B, 1% C — 15.1 min
76% A, 5% B, 19% C = 20 min 76% A, 5% B, 19% C; oven: 40°C; flow rate: 25 ml/min; UV

detection: 210 nm.

Method 9 (preparative HPLCY: colurmn: Sunfire C18 5 pm, 19 mm x 150 mm; mobile phase A:

10 aqueous 0.2% strength trifluoroacetic acid, mobile phase B: acetonitrile; gradient; 0.0 min 95% A
— 8 min 50% A — 8.01 min 95% A — 12 min 95% A: RT: flow rate; 25 ml/min; UV detection:
210 nm.

Method 10 (preparative HPLC): columnn: Sunfire C18 5 pm, 19 mm x 150 mm; mobile phase A:

aqueous 0.2% strength trifluoroacetic acid, mobile phase B: acetonitrile; 0 min 90% A — 13 min

15 90% A; oven: 40°C; flow rate: 25 ml/min; UV detection: 210 nm.

Method 11 (preparative HPLC): column: XBridge C18 5 pm, 19 mm x 150 mm; mobile phase A:

aqueous 0.2% strength formic acid, mobile phase B: acetonitrile; 0 min 75% A — 6 min 75% A

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

Method 12 (preparative HPL.C): column: XBridge C18 5 pm, 19 mm x 150 mm; mobile phase A:

20 aqueous 0.2% strength formic acid, mobile phase B: acetonitrile; 0 min 93% A — 4 min 93% A

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

Method 13 (preparative HPLC): column: XBridge C18 5 pm, 19 mm x 150 mm; mobile phase A:

aqueous 0.2% strength trifluoroacetic acid, mobile phase B: acetonitrile; 0 min 90% A — 12 min

90% A; oven: 40°C; flow rate: 25 ml/min; UV detection: 210 nm.



RTroom tenperature TFAtrifluoroacetic acid THFtetrahydrofuran - 25 -
LG M5, GC-MS and HPLC net hods: Method 1 (LC-MS): instrunent:

M cromass Platform LCZ with HPLC Agilent series 1100; colum: Therno
Hypersil GOLD 3p, 20 mm x 4 mm nobile phase A© 11 of water + 0.5 ni
of 50% strength formc acid, nobile phase B: 11 acetonitrile + 0.5 nl

of 50% stre%gg Hn% gﬂlglsam d; 5 gradient: 0.0 mn 100% A0.2 mn 100%

A2.9 mn 30% n 10% A5.5 mn 10% A; oven: 50C;, flow rate:
0.8 mM/mn; WV detection: 210 nm Method 2 (LC-MS): instrunent type
MB: M cr onadizample 1dnst r unent type HPLC. Waters Alliance 2795; col umn:
Phenonenex Synergi 2p Hydro-RP Mercury 20 nm x 4 nm nobil e phase A

11 of water myﬂg4&ymo_1qi_inm%latﬁﬁ§w;@ formc acid, nobile phase B: 11
acetonitrile + 0.5 mM of 50% 10 strength formc acid; gradient: 0.0
mn 90% A -> 2.5 mn 30%A ->3.0mn 56A 4.5 E%S%A; flow rate:
0.O0mnln/mn->25mn/3.0 n /'S\rﬂ/n i n; oven: 50C, W
detection: 210 nm Method 3 (LCGNB): jinstlfunent type Ms: M cromass

ZQ instrunent type HPLC. Waters ancé 2795; col unmm: Phenonenex
Synergi 2.5p MAX-RP 100A I\/lercurt(I O Mm x 4 mm nobile phase 15 A: 11
of water + 0.5 ml of 50% streng K fornic acid, nobile phase B: 11
acetonitrile + 0.5 mM of 50% strength formc acid; gradient: 0.0 mn
90% A ->50. .39 (05 961%06 of *H3mfdadblent-&ohinde Q\Aﬁﬁhﬁwﬁ@fmﬂf@rﬁc@&n oy, 90%p28-

A Tlowrat %231% are lmtlaﬂy cgarger(!l n 1%% ml (llqegf %ggl mol) anfl?l‘?n strength sodium ethoxide
solution in ethanol, and 4.3 ml (6.5 g, 38.9 mmol) of ethyl bromoacetate are added. The reaction
mixture is stirred at RT for 16 h. For work-up, the precipitated solid is filtered off, the filter
residue is washed with ethanol and the filtrate is concentrated under reduced pressure. Diisopropyl

10 ether is added to the residue, the mixture is filtered again, the filtrate is once more concentrated on

a rotary evaporator and the residue is dried under reduced pressure. Yield: 3.8 g (60% of theory)
LC-MS (Method 1): R, = 1.17 min; MS (ESIpos): m/z = 180 [M+H]";

'H-NMR (400 MHz, DMSO-dg): & = 8.12 (s, 1H), 7.88 (s, 1H), 5.06 (s, 2H), 4.18 (g, 2H), 1.22 (1,
3H).

15 Example 2A

Ethyl 2-(1H-1,2,3-triazol-1-yl)acetate
v /N\N/ﬁ]/o\/CH
= 5

129.2 g (5.6 mmol) of sodium are added slowly to 4.0 litres of ethanol. 400.0 g (5.6 mol) of 1,2,3-

1H-triazole are then added, and 623 ml (938.2 g, 5.6 mol) of ethyl bromoacetate are added
20  dropwise at an internal temperature of 20-25°C. The mixture is stirred at RT for 48 h. The

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

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

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

temperature of 140°C, a head temperature of 60-115°C and a pressure of 1 mbar. Yield: 440.0 g
25  (50% of theory)



Met hod 4 (LC-MS): instrunent: Mcronmass Quattro Mcro MS with HPLC
Agi | ent series 1100; columm: Therno Hypersil GOLD 3p 20 mm x 4 nmm
nobi | e phase A: 11 of water + 0.5 m of 50% 20strength form c acid,
nobil e phase B: 1 | acetonitrile + 0.5 mg, of 50% strength formc

acid; gradient: 0.0 min 100% A -> 3.0 M 10% A -> 4.0 m n 10% A4. 01
mn 100% A 2 ) -> 500 mn 100% A; oven: 50C, flow
rate: 2 rr1/(ﬁphe%ﬁ/ﬂ e%ilg%¥£510 nm Met hod 5 (LC- MB):

instrument: M cromass QuattroPremer with Waters UPLC Acqui ty;

col um: Theﬂ«@d"fﬂ%@h@i 1): Ree103 1 min MEESFes)xme isp [MvBI| e phase A: 11 of
water + 0.5 m of 50% 25strength formc acid, nobile phase B: 11
acetonitrilgxﬁngegAn1 of 50% strength formc acid; gradient: 0.0 mn
90% A 0.1 mn ->1.5mMn 10%A2.2 min 10%A;, flowrate: 0.33

m / mn; Ove%*ﬁg%? FV detection: 210 nm Method 6 (HPLC): instrunent:
HP 1100 wi t A HEtBeE ¥l umm: Kronmsil 100 RP-18, 60 nmx 2.1
mm 3.5 pm nobile phase A- 5 ni of perchlorlc acid (70% strength) /
litre of water, 30 nobile phase oniQyi LeH,gradient: 0 mn 2%
BO.5mMn2%B->4.5mn 90%B in 0% B -> 6.7 mn 2% B -> 7.5
mn 2%B; flowrate: 0.75 nl/ni n,\&o’l umgt enper ature: 30C, W
detection: 210 nm - 26 - Method 7 (GC-M5): instrunment: M cromass
GCT, (GC6890; colum: Restek RTX-35, 15 mx 200 pmx 0.33 pn constant
hel i um f 1 ow!1®2 885 dinimélhof epdant arg @Qied istpwdt to 250C:s ¢freaiinegnd30.079C.1 mol) of
30C/mn -> ' r j ) ive.
iPLO) - ool uimirgeana I PhEEs 695 EmEh Bt s bronVal R arEeddl BB Ik mery
A MIIi-Q waenturagdBP428°Co hbesmixBre ig sfireed asR Dot 34 ktThe prgeihitated solid is filtered off,
trifluoroac %' eq:haﬂ@lllg ren{mgf Lllrﬁerpi]aﬁﬁ:@d %’ess@l%edh@ metlﬁlktlu% is gxitagd gcmn Tpe Q:mmlenls
76% A, 5% B, 19% C 15 mm 4% A :

C -> 20 lAm FG“,%eAbYS%“Bl Cl&@%t@fapby/@mﬂ“%@é (mpflﬁlmh?saf?@yl a%at?bi Yll?ldn639@\g (31%
detection: 2i@.hHym Method 9 (preparative HPLC): colum: Sunfire C18 5
pm 19 nm x 150 mm nobile phase A 1anueous 0.2% strength

trifluoroacetic _acid, rmbl e phase B: acetonitrile: gradient: 0.0 mn
95% A GC-MS (Method 7): R, = 4.55 min; MS (ESIpos): mfz = 155 [M+ +H
Example 4A

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

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 temperature of 80°C for 16 h. After cooling to RT, the solution is
acidified with 1 N hydrochloric acid and extracted with ethyl acetate. The organic phase is dried
over sodium sulphate, filtered and concentrated under reduced pressure. 50 ml of ethanol and 10
20  drops of concentrated sulphuric acid are added to the residue, and the mixture is stirred under
reflux for 16 h. For work-up, the reaction mixture is concentrated under reduced pressure, ethyl
acetate is added to the residue, the suspension is washed with semiconcentrated sodium
bicarbonate solution and the organic phase is dried over sodium sulphate. The solvent is removed
completely on a rotary evaporator and the solid is dried under reduced pressure. Yield: 1.5 g (25%

25  of theory)



8 mn 50% A ->8.01 mMin 95% A -> 12 M 95% A; RT; flowrate: 25
m/mn; UV detection: 210 nm Met hod 10 (preparative HPLC):
colum: Sunfire C18 5 pm 19 nmm x 150 mm nobile phase A aqueous
0.2% strength trifluoroacetic acid, nobibe phase B: acetonitrile; 0
mm 90% A -> 13 min 15 90% A; oven: 40C, Tlowrate: 25 m/mn; W
detection: 0 N e HPL sum: XBrldge C18
5 pm 19 m%ﬂg@%ﬂg%l %6&52@@@‘11!55)”%@55% 1%ﬁﬁist rength formc
acid, nobile phase B: acetonitrile; O Mm 75% A -> 6 mn 75% A, RT;

fl ow rate: glé NMR (40 MHADNSOes): £ 6519:062 0HR 57 5. 2ipt-hDd, 2D, (%ﬁ@é&lﬂ ative
HPLC): colum: XBridge C18 5 pm 19 mm x 150 nm nobil e phase A: 20
aqueous 0. 2%ghpRBAt h form c acid, nobile phase B: acetonitrile; O
mn 93% A 4 mn oA, RT; flowrate: 25 m/mn; UV detection: 210
nm Method 13 r ratiyve HPLC): cal um: XBrldge Cl8 5 pm 19 mm x
150 nm mbiﬁ‘@ggﬁg‘ggnﬁh@&ﬁ%ﬁé}% ?‘%ZQH&]P?Q’EYH’“t rifluoroacetic acid,
nobi | e phase B: acetonitrile; 0 mn 90% A 12 min 90% A; oven: 40C,
flowrate: 25 m/mn; UV detection: 210 , - 27 - Starting
materials Exanple 1A Ethyl (4-cyano-1H!im dazol-1-yl)acetate NC
53.3 g (35.3 mol ) of 1H i m dazol e-4-c (Nnmrlle [ Matt hews et al.

J. Og. Chem 1986, 51, 3228- 3231] ar |n|t|aII charged in 13.2 m
(11.5 g, 35.3 nmol) of 21@6strengrhs e solution in
ethanol, and 4.3 mM (6.5 g, 38. Qtnnn et hyl bronpacetate are
added. The reaction m xture is sti=rFed aO RT for 16 h. For work-up
the precipitated solid is filtered off, the filter residue is washed
W th ethanol and the filtrate is concentrated under. reduced pressure.

Di i sopr opy! 3386t G&t? menclidbe togppyy frass Expple $harerfieding! 26 mlf(19& log.e/d4.7

again, the fxﬂnﬁ(ﬁ)’ﬁTﬁNldﬁn@m@rnﬁﬁﬂﬁ& sangesdiat edmmrtera,geta@trabthafept@hOAfter
and the resi dl.fe i s dri ed under gduced pressure. Yield: 3,8 g (60% of

theory) LG RS 1(1% enIBxatuiE) is C%C&MJ‘QT Egdeﬁ{eﬁucemeisgrg,l tbe)rseflduerﬁs gm:ed jyg diisopropyl
[MtH] ; " H Nlbﬁex(afia@%ewbﬁd is BiNEYEX 66 hid Bhaity &ashed ¢ih dikbPropy? etB&. Vld: 49H) g (95% of
5. 06 (s,wzH)H 4518 (a, 2H), 1.22 (t, 3H).

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

'"H-NMR (400 MHz, DMSO-dg): § = 7.52 (s, 1H), 7.49 (s, 1H), 7.05 (s, 1H), 6.91 (s, 1H), 4.02 (g,
2H), 2.63 (br. s, 6H), 1.12 (t, 3H).

Example 6A

15 Ethyl 3-( N,N-dimethylamino)-2-{4-cyano-1H-imidazol-1-yDacrylate

T
N\
| OHs
N//\N O\/CHa
>—;’ o}

3.8 g (21.4 mmol) of the compound from Example 1A and 7.4 ml (6.3 g, 42.8 mmol) of N,N-
dimethylformamide diethyl acetal are stirred at a bath temperature of 100°C for 16 h. For work-up,
the cooled reaction solution is concentrated on a rotary evaporator and the residue is dried under

20  reduced pressure. Yield: 5.0 g (73% pure, 73% of theory)



15 Exanple 2A Ethyl 2-(1H1,2,3-triazol-1-yeacetate 1/1\1,, NOC H3 0
129.2 g (5.6 Mol ) of sodiumare added slowly to 4.0 litres of
ethanol. 400.0 g (5.6 nol) of 1,2,3- 1Htriazole are then added, and
623 m (938.2 g, 5.6 nol) of ethyl bronpgretate are added 20 dropw se
at an internal tenperature of 20-25C. The mixture is stirred at RT

for 48 h. TQ%_BH%%%@%;&%QQ%@I“&Q ' Eﬁd"r%%%ﬁgf[“’”‘%‘re et hanol is

renoved under r pressure an xture iI's ltered again. The
residue is taken up in ethyl acetate, filtered, again concentrated
under reduced-NMR &GN MEIZaRMSP): B el 316y 1H), 185 K9, 3, HAS Gl . 8EB @ndH), 2.69 (br.
colum. The ;prgduct afyy obt ained at a bath tenperature of 140C, a head
tenperature of 60-115C and a pressure of 1 nbar. Yield: 440.0 g
25(50% of theory - 28 - HPLC (Method 6): Rt = 1.58 nmin; LCM
(Method 1): mpleA71 nmin; MS (ESIpos): mz = 156 [M+H|t Exanpl e 3A
Et hyl 1H i m dazol -1-yl acetate 5 118.2 g (5.1 mmol) of sodiumare
added sl gl EiHyD3-2lifethyldnkifs-2Qf-cpinbaAal 2,3-82810-y0adfiard nol) of i m dazole
and 570 m (858.6 g, 5.1 nol) of ethyl bronpacetate are added

dropwi se at an internal tenperature of 20s:25C. The m xture is stirred
at RT for 24 h. The precipitated solid isjffiltered off, the ethanol
is renoved under reduced pressure and t ixture is filtered again.
The residue is 10purified by col urm chrfpnat 85 aphy on silica gel

(nobi I e phase ethyl acetate). Vi e/l/lgi\.\NG .0 g\(gjé?{qs

N
— O

NC

1.3 g (7.5 mmol) of the compound from Example 4A and 1.4 ml (1.2 g, 8.2 mmol) of NN-
dimethylformamide diethyl acetal are stirred at a bath temperature of 100°C for 16 h. For work-up,
the cooled reaction solution is concentrated on a rotary evaporator and the residue is dried under

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

'H-NMR (400 MHz, DMSO-dg): 6 = 9.14 (s, 1H), 7.75 (s, 1H), 4.04 (g, 2H), 3.15 (br. 5, 3H), 2.18
(br. s, 3H), 1.13 (1, 3h).

Example 8A

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

o
N\CH
| 3
N//N\N/CWO\/CHS
\?l 0

44.2 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, and the mixture is stirred at 100°C for 16 h. After
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



of theory) GC-M5 (Method 7): R = 4.55 min; M5 (ESIpos): mz = 155

[ MMH| t Exanple 4A Ethyl (4-cyano-1H1,2,3-triazol-1-yl)acetate

1I5NC 4.1 g (31.9 mmol ) of ethyl azidoacetate and 2.8 g (31.9 mmol) of
2-chloroacrylonitrile are stirred in 32 pd of water at a bath
tenperature of 80C for 16 h. After cooling to RT, the solution is
acidified with é N hydrochloric acid and extracted wth ethyl

acet ate. The organi c phase is dried over sodium sul phate, filtered
and concentrated under reduced pressure. 50 ml of ethanol and 10 20
drops of coh&WP (detbel GuUkpHA0inen; e FStros: mitded 1 {¥+HRe resi due, and
the mxture is stirred under reflux for 16 h. For work-up, the

reaction m Xfriner (fHoaanE PMIRESE uader(d rxﬂﬁiumota,pfmS%ﬁ 1}9t Jiwﬂ } (g, 2H), 3.06
acetate is added to the residue, the suspension is washed

seni concent (&t eadHs8dP (h sH3at Eb®AH sol ution and the or ganl c phase is
dried over sodium sul phate. The solvent is renoved conpletely on a

rotary ewapekahgle 9and the solid is dried under reduced pressure.
Yield: 1.5 g (25% 250f theory) - 29 - LC-MS (Method 3): RE = 0.96

mn; M5 (ESI oz = 181 1H NVR (400 MHz, DMSO-d6): 5 =
9.06 (s, 1H)“%%).y%%b“{é??"é‘"ﬁ)“;“Q%‘ggf{‘%fm%bm‘dl ©22 (t, 3H). Exanple 5A
Et hyl 3- (N, N-di net hyl am no) - 2- OH-i m dazol - 1-yDacryl ate

N
(]

LA

N N
H

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

10 1.8 g (8.4 mmol) of l-cyclobutylpiperazine dihydrochloride (Zaragoza et al., J. Med. Chem. 2004,
47, 2833} are initially charged in 18 ml of water, and 2.9 ml (2.1 g, 16,9 mmol) 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-dichloropyrimidine are added. The reaction mixture is stirred at 115°C for 1 h and
cooled to RT, 25 ml of ethyl acetate are added and the mixture is extracted with 25 ml of a

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



38.0 g (244.9 mmol) of the compound from Exanple 3A are stirred in
126 m (108.1 g, 734.7 mmol) of N, N-di met hyl formam de di et hyl acetal
at a bath tenperature of 90C for 16 h. After cooling, the mxture is
concentrated under reduced pressure, the,yesidue is stirred with

dii sopropyl ether and the solid is filtered off and finally washed

\é\‘) t hRij ' SOp |¥r}1 s IEI‘?E ?llri% deelnq corﬁ%}tgteg g%??%ﬁ]]ppts%?oirx%\ﬁﬁ% ;lvg%l(:[kﬁ%un ed

DVBO- d6) : 8 b;t C(71u1512 cl(rgmatg_g]_'a‘p)'ny oﬁ sitién ges (mabHy phaye: @Ehlpemethk)e/mdagha@dl 108/3). Yield:

1H), 4.02 (q9 %ogt'h?):? (br. s, 6H), 1.12 (t, 3H). Exanple 6A 15Et hyl
3-( N, N-di rreth"y am no 9 (4 cyano- 1Hi m dazol - 1-yDacryl at e NC 3.8
g (21.4 mmol ) of the conpound from Exanple A and 7.4 m (6.3 g, 42.8
mmol ) of N, L@l@'ﬁéﬁﬁ%@f%ﬁ%?ﬂ@é MP PRy ImagafhiMEHs stirred at a bath

tenperature of 100C for 16 h. For work-up, the cool ed reaction

sol uti onsi s ‘Gange piob e DMERAS: Qstam @vmps@s uq 1d 65 es 51%54}611@70 Quintet,
dri ed under 20reduced E@essure Yi el ur e, % of

hear A ML 4D B s NRE BT, P R 82 175 g, M 67@5?(55%3). Mz = 235
[ MtH] ;

Step b): 4-(4-Cyclobutylpiperazin-1-yl)-6-hydrazinopyrimidine

)¢
$

L ~ ~NH,

N N
H

At RT, 44 ml (4.5 g, 89.7 mmol) of hydrazine hydrate are added dropwise with stirring to a
10 solution of 1.9 g (7.5 mmol) of 4-chloro-6-(4-cyclobutylpiperazin-1-yl)pyrimidine in 28 ml of

ethanol. The reaction solution is stirred at 80°C for 16 h. For work-up, the mixture is concentrated

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

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

chromatography on silica gel (mobile phase dichloromethane/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-dg): & = 7.92 (s, 1H), 7.63 (s, 1H), 5.90 (NH), 4.09 (s, NH2), 3.45 (t,
4H), 2.69 (quintet, 1H), 2.26 (t, 4H), 2.00-1.93 (m, 2H), 1.82-1.75 (m, 2H), 1.67-1.60 (m, 2H).

Example 10A

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



111- NVR (400 MHz, DVMSO-d6): 5 = 8.13 (s, 1H), 7.85 (s, 1H), 7.58 (s,
1H), 4.03 (q, 2H), 2.69 (hr. s, 6H), 1.12 (t, 3H). Exanple 7A 5Et hyl
3-(di net hyl am no) - 2- (4-cyano-1H1, 2, 3-triazol -1-yflacrylate NC 1.3 g
(7.5 mol) of the conpound from Exanple 4A and 1.4 m (1.2 g, 8.2
mmol ) of N, N- dinethylformam de diethyl acetal are stirred at a bath
temperature of 100C for 16 h. For workpup, the cool ed reaction
solution is concentrated on a rotary ¢vaporator and the residue is
dri ed under 10reduced pressure. Yielgh 1.5 g (86% of theory) LC M
(Method 4): R = 1.55 mn; MsS (ESIpas),>mz = 236 [ Mr11].; 111-NWR
(400 MHz, DVMSO-d6): S = 9.14 (s, 1H,N7.75 (s, 1H), 4.04 (q, 2H),
3.15 (hr. s, 3H), 2.18 (br. s, 3H), 1]13 (t, 3h). Exanple 8A 15Et hyl
3-(di met hyl ami no)-2-(1H1, 2, 3-tri azet"~kyyl )acrylate CTH3 N CH3
oNl, NOCH3 0 ||\
=

NH
N N2
H

Step a): 1-(6-Chloropyrimidin-4-yl)azetidin-3-ol

N Cl

7.3 g (48.7 mmol) of 4,6-dichloropyrimidine 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 are added,
and the reaction mixture is stirred at 90°C for 3 d. After cooling to RT, the reaction mixture is

concentrated under reduced pressure and reacted further without further purification,
LC-MS (Method 5): R, = 0.36 min; MS (ESIpos): m/z = 1.87 [M+H]".
Step bl 1-(6-Hydrazinylpyrimidin-4-yl)azetidin-3-ol

OH

10

At RT, 27.2 ml (27.9 g, 279.1 mmol) of hydrazine hydrate are added dropwise with stirring to a
solution of 10.4 g (55.8 mmol) of 1-(6-chloropyrimidin-4-yl)azetidin-3-0l in 100 ml of ethanol.
The reaction solution is stirred at 80°C for 16 h, For work-up, the mixture is concentrated under

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



44.2 m (38.0 g, 257.8 mmwol) of N, N-di nethyl formam de diethyl acetal
are added to 20.0 g (128.9 mmol ) of the conmpound from Exanpl e 2A, and
the mxture is stirred at 100C for 16 h. After cooling to RT, the
reaction mxture is concentrated under reduced pressure. The residue
is 20triturated with diethyl ether, filtered off and washed with
dlethyl eth i W of -31 - theory) LCG-M5 (Method 4):
12, = 1.20 %{ha"o\{l\ﬁél?”l‘g“@?%fﬁrf& L 211 [MeH] . ' H NMVR (400 MHz,
DNBC>d6) 5 =28.10 (d, 1H, 1H), 7.65 &s, 114), 4.03 (q,

2H), 3.06 (EHCM§(M9H1)1) B J?é)ﬁ(ﬂms %(ES@PQ) m/zE W9 [MFHI'3H) . 5 Exanpl e 9A
4- (4- Cycl obut yl pi perazi n-1-y1)-6-hydrazi nopyrimdine NN ,6-NH2 Step
a): 4-Chl or gxmpr-1excl obut yl pi perazin-1-yl)pyrimdine IL NCI 101.8 g
(8.4 nnDI) o 1-cycl obutyl pi perazi ne di hydrochl oride (Zaragoza et

al ., J. 0 7 2833) are initially charged in 18 m of
wat er and cgi] 6(‘%‘93‘7“@”%@ mml ) of

N- et hyl - N( pr opan- 2-yl ) propane- 2-am ne are added. The m xture is
stirred at RT for 30 mm and 1.3 g (8¢4 mmol ) of

4, 6-di chl oropyrim dine are added. Thejreaction m xture is stirred at
115C for 1 h and cooled to RT, 25 mg ethyl acetate are added and
the mixture is extracted with 25 ni||of 155aturated aqueous sodi um
bi carbonat e sol ution. The organic p S 3 Earated of f, dried over

5 H

At RT, 11.8 ml (12.1 g, 241.6 mmol) of hydrazine hydrate are added dropwise with stirring to a
solution of 20.0 g (134.3 mmol) of 4,6-dichloropyrimidine in 300 ml of ethanol. If the solution
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 is filtered off, the filter residue is washed twice with in each case 150 ml of water and twice
with in each case 100 ml of diethyl ether and the product is dried under reduced pressure. The
concentrated mother liquor gives a further crystalline product fraction. Yield: 16.8 g (87% of

theory)
LC-MS (Method 1): R, = 1.17 min; MS (ESIpos): m/z = 145 [M+H]";
15 'H-NMR (400 MHz, DMSO-dg): 6 = 8.81 (s, 1H), 8.17 (br. s, 1H), 6.75 (s, 1H), 4.48 (br. s, 2H).

Example 12A

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

Cl
0 —_
N = /N—N
N \
N
H

10.0 g (47.7 mmol) of the compound from Example 8A and 8.3 g (57.1 mmol) of the compound
20  from Example 11A are initially charged in 100 ml of ethanol, and 1.5 ml (2.2 g, 19.0 mmol) of

trifluoroacetic acid are added. The mixture is stirred under reflux for 12 h. An excess of a4 M



-32 - sodium sul phate, filtered and concentrated under reduced
pressure. The crude product is purified by colum chromatography on
silica gel (nobile phase: dichloronet hane/ nmet hanol 100/3). Yield: 1.9
g(89% of theory) HPLC (Method 6): Rt 3579 mn;, M5 (DCl): mz = 254
[ MF11] +; 51 H- NVR (400 MHz, DMBSO- (15): 8 = 8.32 (s 111), 6.95 (s,

2‘2 ’ 2|'?:|) 65- 3. @ﬁtic(n% ?ﬂh‘gdeg%llgﬁde iﬁ%%@&ghe}u%ﬁ&eﬂﬁth%é?&éd’ rg’?ﬁl—gn m&tu@e th% n'? )ﬁure
4- (4- q/él obu& yikrpd foe atzrt hh, theytecipBatid ety statd aopNarédmifidind he filter riidue &5, whsired with
451891 | a ed? i i ot .e' ot of ethano
12,3 2% T by DY SRR 94 i B, Kot ot
4- chl or o- 6- (A E K sHepgtp erctngiic 150§ihl)lpwliq9ﬁddi8ﬁ19tidnnar@8dd¢ﬁ apd. the mixture is
et hanol . STh%tuj}e%aa@h'qur 159|’l{lllE 'ré?aaldn%uﬁtl}e 1§ ﬁ%us%ggmﬁqu %ﬁir&h]ol‘zg El(hd topH=135

wor k-up, the mxture is concentrated uced pressure,
resi due is tnd stigied pekil foebéﬁﬂbercﬁ}ythmww ldfléqrmff &effidter resighd it wrshed with ethanol

preci pi tat eq,sqt %ﬂddcﬁsfdhéélﬁ]ﬁ&%(ﬂggd p?égglréj%e%fj 7'6%4@9’% 5191%%8(1 pressure.
The residue is then purified by colum chronat 6graphy on'silica gel

(rmobi | e phase dichl or onret hane/ net hanol 10/2). Yield: 1.5 g (80% of
15t heory) LEWSS (Meshefod: By 1-20pmin MY (Bfpogy ﬁ"“l\?é“(ﬂﬁSHbos) mz = 249
[ MbH] ; 11-1-NWVR (400 MHz, DMSO-d6): 8 = 7.92 (s, 111), 7.63 (s, 1H),

5.90 (NH), @x@:ﬁpl@&lsANHZ), 3.45 (t, 4H), 2.69 (quintet, 1H), 2.26 (t,
4H), 2.00-1.93 (m 211) 1.82-1.75 (m 2H), 1.67-1.60 (m 2H).

Exanmpl e ,J0A f W} ; . .
-A-yIFEA-[(TH-imidazpl-1-y1)-1,2- -3H- -3-
1- (6- Chl (:{)jl’ 06 ?Fhloanpﬁruzldm yl Ié ) r1] _aéq ol y1)-1,2-dihydro-3H-pyrazol-3-one hydrochloride

Cl
N)\i Q /:N
\\\N/ Nb/N\) x HCI
\
N
H

10.0 g (47.8 mmol) of the compound from Example 5A and 8.3 g (57.3 mmol) of the compound
from Example 11A are initially charged in 100 ml of ethanol, and 1.5 ml (2.2 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 residue is washed with ethanol and the intermediate is dried
under reduced pressure overnight. The intermediate is then suspended in 20 ml of methanol,
100 ml of a 4 M solution of hydrogen chloride in dioxane are added and the mixture is stirred at
RT for 1 h. The solid is fiitered off, the filter residue is washed with dioxane, ethyl acetate and

diisopropyl ether and the product is dried under 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, DMSO-dg): § = 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-oxazepane



OHN) NC 7.3 g (48.7 mmol ) of 4,6-dichloropyrimdine are suspended
in 140 mM of water, and 47 ml 1 N 5 aqueous sodi um hydroxi de sol ution
are added. 5.3 g (48.7 mmol ) of 3-hydroxyazetidine are added, and the
reaction mxture is stirred at 90C for 3,d. After cooling to RT, the
reaction mxture is concentrated under reduced pressure and reacted
further without further purification -M5 (Method 5): 121= 0. 36
mn; M5 (ESIpos): nmfz = 1.87 [M:H t Stizzl4:

1- (6-Hydrazi nyl pyrimdin-4-yl)azetidin-3fol OH4 L. NN ,NH2 10 At RT,
27.2 M (27.9 g, 279.1 nmol ) of hydrazi hydrate are added dropw se
wWith stirring to a solution of 10.4 g“{55.8 mol ) of
1- (6-chl oropyrimdin-4-yl)azetidin-3- in 100 M of ethanol. The
reaction solution is stirred at 80CONfor~L6 h. For work-up, the
m xture is concentrated under reduced PLESSURE, and the precipitate
is filtered off and washed twi ce w thpnh Bch éase 10 Ml of - 34 -
ethanol. Yield: 2.0 g (19% of theory) LCM3 (Method 1): R = 2.06 mn;
M5 (ESIpos): nfz = 194 [MrHt Exanple 11A
4- Chl or o- 6- hydr azi nopyri m di ne

Step a): 4-(6-Chloropyrimidin-4-yl)-1,4-oxazepane

®

N7 ™

L

N Cl

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 mmaol) of sodium carbonate in 45 ml of water is stirred under reflux
for 16 h. After cooling to RT, the reaction mixture is extracted with ethyl acetate. The organic
phase is washed with saturated sodium chloride solution, dried over sodium sulphate and filtered.
Under reduced pressure, the filtrate is concentrated to dryness. 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-d): & = 8.33 (s, 1H), 6.86 (s, 1H), 3.99-3.52 (m, 8H), 1.84 (m, ZH).

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

®

lk A NH,

N N
H



At RT, 11.8 m (12.1 g, 241.6 mmol) of hydrazine hydrate are added
dropwise with stirring to a solution of 20.0 g (134.3 mmwol ) of
4,6-dichloropyrimdine in 300 M of ethanol. If the solution becones
turbid during the netered addition of the hydrazine hydrate, further
et hanol (about 400 mM) is added. The reaction solution is stirred at
RT for 12 h., alai S ,
the filter reS| duétla\g)lgnlg(Q@ghggggtﬁm&@gbﬁmﬁ){dﬂ&%%hég% lgaagdéd %J“Jrﬁte SEEl wat &r toa
and tw ce wiselhtidnrpfekith (BdgemdDof #6-chloretiydmiwd-4-gh-hdroxzmphne he25pmd)dt|emanol
is dried un t e
2 Furt her ory gt o1 par AR BRB e ol ARl b MG S e
LC- M5 ( Met hotgidey is tp;uraied withzoldiefhanShy ESIp@EY solidiy fikkerqdff flrgmthq filter residue is
é5% é (1S lelfl %&&Qd‘l %25 Ql:@@ﬂ@) sther “THE gf%llu& R dnédlén)der Bueldi frllbure. Stierd Mg (36%
2-(6- Chloroﬁ9¢ﬁﬁfhln 4-y1)-4- (1FL1 2, 3 trlazol 1-y0- 1, 2- di hydr o- 3H py
razol - 3-one hydrochl oride C 10. 0 g (47.7 mol) of t he conpound
from Exanpl ¢pgé (eedlod113: i =058 mhn;M®{EsIRE): hhe nomeynd 20from Exanpl e
11A are initially charged in 100 m of ethanol and 1.5 m (2 2 g,

19. 0 mmol ) Qf trifluoroacetic acid_ are m xture is ed
under 1 ef | uxTBIR (90 MIARMS Lt n?9h(54“ﬂ)r756§°5 5 1Pl Fohbf 12 ' < %,
hydr ogen chlgsizde (h/BH)) 0ssag@nteS2hen added to the cool ed reaction

m xture, the mxture is stirred for about 1 h, the precipitated
crystals are filtered off and the filter residue is washed with

di oxane and ethanol. The internediate obtained in this manner is
dissolved in 150 mM of ethanol, 50 m of a 25% strength nethanolic
sodi um et hoxi de sol ution are added and the m xture is 5 stirred at

RT for 2 h. The reaction mxture is then adjusted with 1 N
hydrochloric acid to pH =5 and stirred at RT for a further 2 h, the
solidis filtered off, the filter residue is washed with ethanol and
the product is dried under reduced pressure. Yield: 7.0 g (49% of
theory) LG-Ms (Method 5): R=1.20 mn; M (ESIpos): rn/z = 264
[A/1+H] . Exanple 13A

102- (6- Chl oropyrim di n-4-y1)-4-(1H i m dazol - 1-y1) -1, 2-di hydro-3H pyra
zol - 3-one hydrochl ori de



Cl -2\ N HJ 1, 10.0 g (47.8 mml) of the compound from Exanpl e
5A and 8.3 g (57.3 mml) of the conpound from Exanple 11A are
initially charged in 100 ml of ethanol, and 1.5 mM (2.2 g, 19.0 nmol)
of trifluoroacetic acid are added. The mxture is stirred under
reflux for 12 h. The precipitated 15 cryStals are filtered off, the
filter resi washed with ethanol and the internediate is dried
under reduc%edu—m-%rkm 33 phs

ssure overnight. The intermediate is then suspended
in 20 M of nmethanol, 100 mM of a 4 Msolution of hydrogen chloride
in di oxane &xempldded and the mixture is stirred at RT for 1 h. The
solidis filtered off, the filter residue is washed w th di oxane,
ethyl acet at l iRy L@ PR RAUG ST HihRflo-8lia -
reduced presgg?ﬂdy&ﬁbg@%mwlgﬁ%ﬁm 01?@{ egry) 20 ngl)sc l\/laﬁ%BI g%;m“
12, = 2.81 #§ MS (ESIpos): mz = 263 [ MtH]; ' H NWMR (400 VHz,
DIVBOdG): 8 = 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 ( 1H). Exanmpl e 14A

4- (6- Hydrazi nyl pyri m di n-4-yl) -oxazepane -36 - Step a):

4- (6-Chl oropyrimdin-4-yl)-1, 4-dXazepane

N
O o
L7 ij-’“\)
N \N/
H

16 pl (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 100°C for 20 h. The reaction mixture is concentrated
under reduced pressure, more ethyl acetate and trifluoroacetic acid (the same amounts as above)

10  are added and the mixture is stirred at 100°C for 20 h. The reaction mixture is cooled to RT, and
the precipitated solid is filtered off and washed with diethyl ether. The residue is pre-purified by
celumn chromatography on silica gel (mobile phase dichloromethane/methanol/ammonia 10/2/0.2)
and purified by preparative HPLC {(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 MHz, DMSO-dg): & = 8.40 (s, 1H), 8.12 (s, 1H), 7.90 (s, 1H), 7.74 (s, 1H), 7.50 (s,
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

20 2-[6-(4-Cyclobutylpiperazin-1-yl)pyrimidin-4-yl]-4-(1H-1,2,3-triazol-1-y1)-1,2-dihydro-3H-

pyrazol-3-one



5A mixture of 3.0 g (20.1 mmol) of 4,6-dichloropyrimdine, 2.8 g
(20.1 mmol ) of 1, 4-oxazepane hydrochloride and 6.4 g (60.4 mol ) of
sodi um carbonate in 45 nm of water is stirred under reflux for 16 h.
After cooling to RT, the reaction mxturg, is extracted with ethyl
acetate. The organic phase is washed with saturated sodi um chl ori de
solution, dried over sodium sul phate and filtered. Under reduced
pressure, the filtrate is conc ated to dryness. The product is
obtained as an oil. 10Yield: 3™/9 (86% of theory) LC-M5 (Method 4):
R=1.32 min; M5 (ESIpos): mz =\214 [ MrHr; 11-1-NWR (400 MHz,
DVMSO-d6): 5 = 8.33 (s, 1H), 6.86N 1H), 3.99-3.52 (m 8H), 1.84 (m
2H). Step I)): 4-(6-Hydrazinyl pyri midi n-4-yl1)-1, 4- oxazepane - 37 -
At RT, 8.8 mM (9.0 g, 180.2 nmo oFf hydrazi ne hydrate are added
dropwi se with stirring to a solutihn of 3.9 g (18.0 nmmol) of

4- (6-chl oropyri mdin-4-y1)-1, 4- oxazepane i@ 25 n1 of ethanol. After

16 h of stirring at 80C the reag |on ncentrated under
reduced pressure. The residue is d et hanol, the
precipitated solid is filtered of 7 reS|due IS 5mashed

with 25 m of diethyl ether. The product drled under reduced
pressure. Yield: 1.4 g (36% of theory) HPLC (Method 11): 124 = 2.48
mn; M5 (ESIpos): ink = 210 [MtH]; I11-NVR (400 MHz, DVMSO-d6): 8 =
7.91 (s, 1H 0( 5.81 1 4.12 (br ,

3755755 ( H9 uhay Rerhisny ofhueSscSig dbandsdlea S pudetf gt hime orne
Exanple 1  compound from Example 8A and 250 mg (1.0 mmol) of the compound from Example 9A in 4 ml
2]2'_6;“( ﬁ;/(%/gl. %lb-éﬂ:ﬁi/é apeta? er, a e mlxtl}{'gpsy[xrrem aq 10 é fgr% T‘e reac (r)Tlll r(ljlg'c fide is cor}é:el)trat]éd

5  under reduced pressure more ethyl acetate and trifluoroacetic acid (the same amounts as above)

are added and the mixture is stirred at 100°C 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 {pH = 9-10) and purified by

preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient). Yield: 195 mg (51%
10 of theory)

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

'H-NMR (400 MHz, DMSO-dg): 8 = 8.41 (s, 1H), 8.40 (s, 1II), 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 (m, 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-yDpyrimidin-4-yl]-3-oxo-2,3-dihydro-1 H-pyrazol-4-yl}-1H-

imidazole-4-carbonitrile



5 16 gl (23 ng, 0.2 muol) of trifluoroacetic acid are added to a

m xture of 211 ng (1.0 mml) of the conpound from Exanpl e 5A and 250
mg (1.0 mmol ) of the conpound from Exanple 9A in 4 ml of ethy
acetate, and the mxture is stirred at 1Q0C for 20 h. The reaction

m xture is concentrated under reduced pressure, nore ethyl acetate
and trifluoroacetic acid (the sane anbunts as above) 10 are added and

the mxture is stirred at 10 or 20 h. The reaction mxture is
cooled to RT, and the precipi ed solid is filtered off and washed
with diethyl ether. The residug is pre-purified by colum

chr omat ogr aphy on silica gel ( Ll e phase

di chl or onet hane/ nmet hanol / anmofii a 40/ 2/ 0. 2) and purified by
preparative HPLC (API S col umj)_nofil e phase: acetonitril e/ water
gradient). Yield: 137 ng (36@60|Vtheory) 15 HPLC (Method 6): R, =

2.73 min; M5 (ESIpos): niz 367 II-NNR (400 MHz, DMBO-d6): S
= 8.40 (s, 1H), 8.12 (s, 1FD, 90* s N(s 1H), 7.50 (s,

1H), 7.07 (s, 1H), 3.65-3.58 ( in t, 1H), 2.38-2.35
(m 4H), 2.01-1.96 (m 2H), 1.8 ;,79 , 67CN 62 (m 2H).
Exanpl e
202-[6-(4-Cyc|obuty|piperazin-l-yl)pyrﬂh1d|n-4-y1]-4-(1FL1,2,3-triazo
| -1-y1)-1, 2-di hydro- 3H pyrazol 3-one - 39 - 16 jil (23 ng, 0.2

ol ) of 1 ndoBEABBRE FPB L ARt At 98 b Ao Srary (R PRy o e
conpound fr oomfisxadfrbre E9¢knplen6ﬁﬂ and 250 fmgell yntmacEtiat @mpand fiomeExaiile @Aen 4 snl
stirred at ]c')P Q%Ifac(:)e"tate zmcl1 the m1x u1g &3k rredo at 16'8 étf 2‘6 hI %hecrgzﬂz lgnnlgl{xﬂltree l%l concentrated
5  under reduced pressure, more ethyl acetate and trifluoroacetic acid (the same amounts as above)
are added and the mixture is stirred at 100°C 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 (pH = 9-10) and purified by
preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient), Yield: 219 mg (56%

10 of theory)

HPLC (Methoed 6): R, = 3.10 min; MS (ESIpos): m/z = 392 [M+HJ";

'H-NMR (400 MHz, DMSO-d¢): & = 8.38 (d, 1H), 8.37 (d, 111), 8.17 (d, 1H), 7.82 (s, LH), 7.80 (s,
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-yl]-3-oxo-2,3-dihydro-1H-pyrazol-4-yl } -1 A-

imidazole-4-carbonitrile



5 under reduced pressure, nore ethyl acetate and trifluoroacetic acid
(the sane anbunts as above) are added and the m xture is stirred at
100C for 3 d. The reaction mxture is cooled to RT, and the
precipitated solid is filtered off and washed with diethyl ether. The
residue is suspended in 2 m of water, dissolved by addi ng aqueous 1
N sodi um hydr oxi de sol ution = 9-10) and purified by preparative
HPLC (RP18 col umm; nobil e phasg: acetonitrile/water gradient). Yield:
195 ng (51% 100of theory) HPLC thod 6): Rt = 2.90 min; M (ESIpos):
mz = 368 [ MtH]; 1H NVR (400 DVMSO-d6): 5 = 8.41 (s, 1H), 8.40
(s, 111), 7.88 (s, 1H), 7.82 (sN 1H), 7.75 (s, 1H), 3.70-3.65 (m
4H), 3.03-2.97 (m 1H), 2.60-2.837 (m 4H), 2.06- 02 (m 2H) ,
1.98-1.90 (m 2H), 1.70-1.64 ( .1Exagp:t:m

246- (4- Cycl obut yl pi perazin-1-y yr) i di 3A0x0- 2 3-di hydro-1Hp
yrazol - 4-y11- 1Hi m dazol e- 4- car ri Ne Q|B121(23 my, 0.2
nmmol ) of trifluoroacetic acid are adde a mxture of 236 ng (1.0
nmol ) of the conpound from Exanpl e 6A dnd 250 ng (1.0 mmol ) of the
conpound from Exanple 9A in 4 mM of ethyl acetate, and the m xture is

stirred at 0C for h. e reaction mxture is.conc r at 5

under reducé‘g bﬁﬁé%u&gfﬂmﬁ{%Pgt“é't‘?{%"e%ﬂéidéfeé‘d ‘i‘i‘d"f‘P’i"T“l“&B‘re@’h (?g mmop) g the
(the sane amu;smﬁd fi6m 3O 6aLR1 sddedcangméiner dd anh{fo&nd ﬁorﬁEkd’n{pMIO&tm 10
| 00C for 3 d %Ieie'H eactlon xture i.s ¢

0
pr eci pi tat ed e | T e s eldO R Bt R e g
resi due i5s sopeneedndenredudet pmisumh@fakendipssﬁ)hweﬂhtlhyoladﬂltm@r@qmaewufhred

N sodi um hyd i de Iutlon p a urlfle tiv

L (Rp1g B Dot Bistiee i ol ot pih B F it P BloRS Rl o -
219 ng (56%PLBafdet vedirtyy soliPlisGlifsMeddr Dbk @] Is tHed, adjustdd b7 wxing;1 NVBydrochloric acid,
(15)5' pg_sé; ?1(:]11% niiﬁjﬁt%zlé Uﬂ\_g;el_x!!tréted ﬂf{'& f\\f'o Wégp%&'}{"%% %%%@%iéifa?elféﬁn%d??ssfﬂ(edréd off.
3. 68- 3. 62 ( fMhe 4ddidue B F&hS] B0h (wier 4ddl HiisoRrofB -e2hed hnd phrorhdd)grapBed) By Brefddative
(m 2H 101 %&1&-&4%}1%%).2%'1%50% ?soﬁlgh' ?u%peglggd 1%|_1)0 ml of water, and 1 N aqueous sodium

hydroxide solution (pH = 9) is added until the solid is dissolved. The pH is then adjusted to 7 using

I N hydrochloric acid, the mixture is concentrated to a volume of about 2.5 ml and the precipitate
formed is filtered off. The filtrate is concentrated to about 2 ml and filtered again. Both residues
are combined, washed with water and ethyl acetate and dried under reduced pressure. Yield: 78 mg

15 (8% of theory)
HPLC (Methed 6): R, = 2.90 min; MS (ESIpos): m/z = 325 [M+H]";

'H-NMR (400 MHz, DMSO-dg): & = 8.35 (s, 1H), 8.29 (s, LH), 8.17 (s, LH), 7.66 (s, 1H), 7.34 (s,
1), 5.80-5.75 (m, 1), 4.63-4.58 (m, 1), 4.24-4.20 (m, 2H), 3.75-3.73 (m, 2H).

Example 5

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

carboxylic acid



15 Exanmple 4 1-{ 246-(3-Hydroxyazetidin-1-yQoyrimdin-4 yfl 3 oxo 2,3
di hydr o- 1H pyrazol -4-y11-111- i m dazol e-4-carbonitrile -41 -
46p.1 (68 ng, 0.6 mMmol) of trifluoroacetic acid are added to a
m xture of 700 ng (3.0 mmol) of the conppund from Exanple 6A and 541
ng (3.0 mmol) of the conpound from Exanp e 10Ain 10 m of ethyl
acetate and the mxture is stirregyat 100C for 10 h. The reaction
mxture is 5 concentrated un educed pressure and taken up in 5
m of ethanol, and the precipitatie is filtered off. The solid is
suspended in 10 m of water, and N aqueous sodi um hydr oxi de
solution (pH = 9) is added until solid is dissolved. The pHis
then adjusted to 7 using 1 N hydrdéthloric acid, the m xture is
concentrated to a volunme of about u anqjthe precipitate formed is

filtered off. The residue is mes th ter dllsopropyl et her
and chromat ogr aphed by preparatlv‘La 8). The solid is
then suspended in 10 m of water Pﬁ odiunthydroxide

solution (pH = 9) is added until the sol i S dlssolved The pHis
then adjusted to 7 using 1 N hydrochlori ¢l acid, the mxture is
concentrat ed to a volume of about 2.5 m and the precipitate formed

(51 tered agds e apmopatiaakt LR el oPH bt St e Qition? s a e of
et hyl acetatt enlan dhawly and@. 3unicE etha@d UOR ehg(10.8 sBinsh)enf th¥icempund &omEx1bg18Y8/0dre
E RAE% y) 1||:||-PI[;|ﬁCﬁ?(e%/E 68]%[\‘?%”1-5[%;%%5%%%1%@“630%1 %%E gelazglf’%?n%)tgre énggt%?n;adﬁj%% topH=7
8.17 (s, 51Hpsing agBoussl, N1deflipm hyBrbxifls sol(rkdn, anB .s8@edSat 7HO{Gfor TK)h, Once more, the

‘2"0??’_ ?’ 58 ( Itglxta‘r%%)a’djusted? t% pﬁ' 2pu ing aqgejb%g 1 N%odt m §de(§(ia(ersQ)lut¥olj)ahd %&%L% s:%gle

614- (1H- | ni dedohiclwly EBwoxeptidiZ)di FPAE Gor 1H Py mastibs Miyirt pyphavitctiad-udder
yllazetidi n?e-dﬁéed pressure and purified by preparative HPLC (RP18 column; mobile phase:

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

'"H-NMR (400 MHz, DMSO-dg): 6 = 8.41 (s, 1H), 7.79 (s, 1H), 7.47 (s, 1F), 7.36 (s, 1H), 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-y1)-2,5-dihydro-1 H-pyrazol-1-yl]pyrimidin-4-yl }azetidine-3-
15 carboxylic acid

oo /OH
N
0 _
NS N=N
" N\)
N /}

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



carboxylic acid OH 46 mg (0.3 mml ) of azetidi ne-3-carboxylic
acid hydrochloride are initially charged in a mxture of 1 m of
water and 0.3 m of ethanol. 100 ng (0.3 mol) of the conpound from
Exanpl e 13A are added, and the m xture |;f‘3 stirred at 100C for 1 h.
The reaction mxture |s then adjusted to pH = 7 5 using aqueous 1 N

sodi um hydr g ale‘?% Q{noﬁngthsetc%%o%gd fagm %QOC f % Ngacnd @gﬁl ITB iS ad sted

t he mxturelsa aue
sol ution andcb ﬁ’elamg edluecrmsa Blsndgﬁre haqlro:dée mhammv@weméiﬁm rysez@ptiumzengbe Jactde

190C for 1 Bice TN @RR) IR W80k ANECALT 2l YAUSE (f EOMERH et ypaer

pressure anc puri rative
acetonitril edd‘maftielpragsu&dlaerht )Junﬂférdelbd p@@lrﬂye( EID/QOKRRIHGGN}U)'IH 1 0ndb(@e Mphase:

(Method §) Dﬁé&“&%@"@‘% - enﬂvz; SESk &g%? %‘Zﬂffgﬂ 328 1M 411%; 111-NWR

(400 MHz, 7.47 (s, 1H),

7.36 (s, 1H), 7.31 (s, 1H), 689 111), 09(t, 213), 3.99 (t,
2H). Exanpl &PEC (Method 6): R, =2.81 min; M (ESIpos) m/z = 329 [M+H]";

1-1645- 0x0-4-(1H-1, 2, 3-tri azol - 1-y1) - 2, 5- di hydr o- 1H pyrazol - 1-yl ] pyri
m di n-4-y11 1 gzgin @hloﬁl@ﬂ?z Dﬂé@%ﬁ@% 42C‘(s 61@!)0&26 s, 1663, 7.7 g@hﬁﬁ 7.64Q9 1f-m734 s,

(0.3 nmmol) of the conpound from Ex 12A are adde and the pHi's

adj usted tol#: &é)ﬁﬁééé'at?éb@éz@ ﬁlééd)i"'lﬁ'ﬁa ]ﬁpdrom de solution. The

m xture is reacted in a single node mcrowave (Enrys Optim zer) at
150C for 1 IExagijpe7reaction mxture is concentrated under reduced
pressure and purified by preparative HPLC (RP18 col um; nobil e phase:

10 4-(1H-Imidazol-1-yl)-2-[6-(3-methylazetidin-1-yDpyrimidin-4-y1]-1,2-dihydro-3H-pyrazol-3-one

H,.C

3

N
0
3
UG
7N N\)
N \

N

H
43 mg (0.4 mmol) of 3-methylazetidine hydrochloride, 100 mg (0.3 mmol) of the compound from
Example 13A and 174 pl (130 mg, 1.0 mmol) of N-ethyl-N-(propan-2-yl)propane-2-amine are
suspended in 2 ml of tetrahydrofuran and reacted in a single mode microwave (Emrys Optimizer)
15  at 120°C for 4.5 h. The reaction mixture is concentrated under reduced pressure, taken up in water

with addition of aqueous 1 N sodium hydroxide solution (pH = 9-10) and purified by preparative
HPLC (RPL8 column; mobile phase: acetonitrile/water gradient). Yield: 30 mg (30% of theory)

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

'H-NMR (400 MHz, DMSO-dg): & = 8.25 (s, 1H), 7.81 (s, 1H), 7.46 (s, 1H), 7.39 (s, 1H), 7.31 (s,
20 1H), 6.88 (s, LH), 4.10 (t, 2H), 3.54 (dd, 2H), 2.86-2.75 (m, 1H), 1.25 (d, 3H).

Example 8

2-[6-(3-Methylazetidin-1-yDpyrimidin-4-yl1]-4-(1H-1,2,3-triazol-1-yl)-1,2-dihydro-3H-pyrazol-3-

one



S5acetonitrile/water gradient). Yield: 15 ng (13% of theory) HPLC
(Method 6): R =2.81 mn; M5 (ESIpos): mz = 329 [ M+Hr; 1H NWVR (400
MHz, DMSO-d6): 8 = 8.42 (s, 1H), 8.26 (s, 1H), 7.70 (s, 1H), 7.67 (s,
1H), 7.34 (s, 1H), 4.05-3.96 (m 2H and_gH), 3.13-3.07 (m 1H).
Exanple 7

104- (1H 1 m dazol - 1-y1) - 216- ( 3- hyl azeti di n-1-yl)pyrimdin-4-y11-1,2
- di hydr o- 3H pyrazol - 3-one H3C mg (0.4 mmol ) of 3-nethyl azetidine
hydr ochl ori de, 100 nmg (0.3 mml) /f the conpound from Exanple 13A and
174 p1(130 ng, 1.0 mmol ) of N-e&hy)-N-(propan-2-yl)propane-2-am ne
are suspended in 2 m of tetrahydNofuran and reacted in a single node
m crowave (Enrys Optim zer) 15 at {120C fob 4.5 h. The reaction

m xture is concentrated under r pregjisur e,N¥hken up in water
with addition of aqueous 1 N sodium hydrgxide golu ion (pH = 9-10)
and purified by preparative HPLC ; Il e phase:
acetonitrile/water gradient). Yield: 30% of theory) HPLC
(Method 6): RE = 3.07 mm MS (ESIpos): nHz = 298 [ MtHr;

1H NVR (400 MHz, DMSO-d6): 8 = 8.25 (s, 1H), 7.81 (s, 1H), 7.46 (s,

10 7. 39 (S by liclorGSpood e o9 0, it Bk 0§10 o e Zohponh B

246- ( 3- Met hgkaged 12l And 174 )PHBO Mgdil 18- Bmyll of A-diibHV prdpad=2tyljpespire-2lanyide) are

1, 2- di hydr o- 3H |-3- - 44 -
' di-hydro s%pen%gt{ %ZZOml (ﬁ' tetrahydrcf%uran and reacted in a single mode microwave (Emrys Optimizer)

5  at 120°C for 1.5 h. The reaction mixture is concentrated under reduced pressure, taken up in water
with addition of aqueous 1 N sodium hydroxide solution (pH = $-10} and purified by preparative
HPLC (RP18 column; mobile phase: acetonitrile/water gradient). Yield: 25 mg (25% of theory)

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

'H-NMR (400 MHz, DMSO-d): 5 = 8.41 (s, 1H), 8.27 (s, 1II), 7.70 (s, 1), 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-yl1 }-4-(1H-1,2,3-triazol-1-yl}-1,2-dihydro-3H-
pyrazol-3-one dihydrochloride

Hac\NfCHa

N

N\L l\)

Y, N~

N

H x 2 HCI

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 mg (6.1 mmol) of potassium carbonate are suspended in 8

ml of N,N-dimethylformamide and stirred at 100°C for 16 h. The reaction mixture is concentrated

under reduced pressure and purified by preparative HPLC (RP18 column; mobile phase:



43 mg (0.4 mml ) of 3-nethyl azetidi ne hydrochloride, 100 ng (0.3

mol ) of the conpound from Exanple 12A and 174 1.11 (130 ng, 1.0

nmol ) of N-ethyl-N-(propan-2-yl)propane-2-amne are suspended in 2 m
of tetrahydrofuran and reacted in a sing £ node m crowave (Enrys

Optim zer) 5at 120C for 1.5 h. The reaction m xture is concentrated
under reduc re aken i 1 row th.addition 1
N o um hy i ARRAES wal @R SRRt  offr Sl yllebll AR rARUERGcdion
HPLC ( RP18 dodauied punbytyiréperapiealdld.C @déd oruitur;inkobilangitaesr aggroaitiilemuater grydialt aiith

25 25% A P EL 6) . R = I :

0 7 ITE (299 [ cllﬁgtg;;ke&r(ﬁ/])% ,lsjﬁlﬁmg{?%%%gm 1ml Bﬂ/ég gyél?cghlg}lg acéy% 12&15%%1 tg??sj; [?roduct—
8.27 (s, 1llxyntaifipg Qadtisps, hid) the Tuxgre fssstirrgdHpt R fok 1 . She $@dHy filteged1 dfT fnd dried
211), 3.36 (Jﬁ&%r hiﬁﬂracuﬁn.. él%;ﬁ%%ﬁ((r}% dheoryt- 25 (d, 3H). Exanple 9 2-{

643- (D et hyl am fo) azeti di pyrimdin-4-y1}-4-(1H1, 2, 3-triazol -
1-y1) -1, 2-di hydr o- 3Hpyr azol - 3-one di hydrochloride CH H3G--. N 3

15271 ny (1.#%6‘1’1?‘1 SINR ROl i S R bop)aivfie=338 Y Ak: di hydr ochl ori de,
400 ng (1.5 mmol) of the compound from Exanple 12A and 847 ny (6.1
nol ) of potassir o6 MBODRMSS-&Y: 8 =BNENEs & 18Ns 8 H), 7.69 (s, 1H), 7.66 (s, 1H), 7.52 (s,

1H), 4.02 (1, 2H), 3.76 (dd, 2H), 3.24-3.18 (m, 1H), 2.12 (s, 6).

Example 10

10 2-[6-(4,4-Difluoropiperidin-1-yl)pyrimidin-4-yl}-4-(1 H-imidazol-1-yl)-1,2-dihydro-3H-pyrazol-3-

one

e F
N
= O N
N [~
W A~ N\)
N \N /
H

100mg (0.3 mmol) of the compound from Example 13A, 63mg (0.4 mmol) of 44-
difluoropiperidine hydrochloride and 116 pl (86 mg, 0.7 mmol) of N-ethyl-N-(propan-2-
15 ylypropane-2-amine are initially charged in 2 ml of tetrahydrofuran and reacted in a single node
microwave (Emrys Optimizer) at 120°C for 2.5 h. After concentration under reduced pressure, the
residue is taken up in acetonitrile/water and purified by preparative HPLC (RP18 column; mobile

phase: acetonitrile/water gradient). Yield: 82 mg (71% of theory)
HPLC (Method 6): R, = 3.37 min; MS (ESIpos): m/z = 348 [M+H]";

20 'H-NMR (400 MHz, DMSO-dg): § = 8.49 (s, 1H), 8.38 (s, 1H), 8.15 (s, 1H), 7.76 (s, 1H), 7.64 (s,
1H), 7.22 (s, 1H), 3.80 (t, 4H), 2.06 (heptet, 4H).

Example 11

2-[6-(4,4-Diflucropiperidin-1-yl)pyrimidin-4-y1j-4-(1H-1,2,3-triazol-1-y1)-1,2-dihydro-3H-pyrazol-



m of N, N-di net hyl formam de and stirred at 100C for 16 h. The
reaction mxture is concentrated under reduced pressure and purified
by preparative HPLC (RP18 col um; nobile phase: -45 -
acetonitrile/water gradient with add|t|Q% of 0.1% strength
trifluoroacetic acid). Further purification is carried out by
preparatlve3QPgC (RP18 colum; nobile phase: acetonitril e/ water
gradient with addition of O. 1@6strength formc acid). 2 mM of 1 N
hydrochloric acid is added to the product-containing fractions, and
the m xture is stirred at RT f h. The solid is filtered off and
dri ed 5Sunder high vacuum Yield: nmg (17% of theory) LC-MS (Met hod
5: R=0.19 nm M (ESIpos): 328 [ MtHr; ' H NVMR (400 MHz,
DMSO-d6): 8 = 8.42 (s, 1H), 8.28 (s¢ 1H), 7.69 (s, 1H), 7.66 (s, 1H)
7.52 (s, 1H), 4.02 (t, 2H), 3.76™fdd, 2H), 3.24-3.18 (m 1H), 2.12
(s, 6H). Exanple 10
10246- (4, 4-Di f 1 uor opi peri di n-1-vy| i mdifp- 4- ydF=N- (1H- i m dazol -1-y1
)-1, 2-di hydro- 3H pyrazol - 3- one 'l 0 (0. |) of the conpound
from Exanpl e 13A, 63 ng (0.4 nmol NA- g opi peri di ne
hydrochl ori de and 116 pi (86 ng, O. nnnk f N-ethyl-N(propan-2- 15
yl ) propane-2-amne are initially chargeddin 2 ml of tetrahydrofuran
and reacted in a single node mcrowave (Enrys Optimzer) at 120C for
2.5 h. After _concentration under reduced pressure, the residue |s

taken up i nZ3t®Eofi%PPelL/ Rather compaunsudion; dgamgie pPé‘palrsétﬂ?&/él tipreD ( eipfg-

col um; m)bldlfﬁoﬁ ?/b meaﬁﬁ:tr&mohﬁd lagd iB3§ QII QS"Z?-dlh nd ¥ mm\sl)el)id N-i 1N profah /-
of theor HPLC thod 6): 12, = 3.37 ESI s): mz = g

[ MeH ; 2é1111>9rmme eam@emmmﬁj\mw gl ¢ tatgﬂh(f%rofum«md wadyl ipg, Mﬂq)"wde
8.15 (s, 1Hmicrdwdi® (]érﬁr,ys bbbimlzgr) 84120 for 30 min. After pre-purification by preparative HPLC

(RP18 column; mobile phase: acetonitrile/water gradient), the product is additionally purified by
column chromatography on silica gel (mobile phase dichloromethane/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-dg): 8 = 8.56 (s, 1H), 8.39 (s, 1H), 8.30 (s, 1H), 7.87 (s, 1H), 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-ox0-2,3-dihydro- 1 H-pyrazol-4-yl }-1H-

15 imidazole-4-carbonitrile

/

N
0
N)\j\ /:N
L =N N\)\CN
N \
N
H

A mixture of 200 mg (1.4 mmol) of the compound from Example 114, 262 mg (1.7 mmol) of 4,4-



1H), 7.22 (s, 1H), 3.80 (t, 4H), 2.06 (heptet, 4H). Exanmple 11

246- (4, 4-Di fluoropiperidin-1-yl)pyrimdin-4-y11-4-(1H 1, 2, 3-tri azol -
-yl)-1, 2-di hydro- 3H pyrazol - 3-one 250 ng (0.8 mol ) of the
conmpound from Exanple 12A, 158 ng (1.0 |) of 4,4-

di f 1 uor opi peri di ne hydrochl oride and 435 pl (323 ng, 2.5 mml) of

N- et hyl - [ an2- i ne e initiall

nm of yt et rgﬁyfpr ‘Fréjﬁneaﬁ%i}r(g:épg e&“‘? 2§g]}gi zg &"%ode "M 05)3185@%%%?%# Y8 >
Opt i m( zer)8 @I)pr])ﬁﬁ@ﬁaﬁﬁnei?nﬁm ﬁiﬂ bt weffetersm&rdat p)(w*’c[:}mrqamt Bcﬁ]lobéhgpliﬁﬂaﬁla.ﬁ biVEs pl
HPLC (RP1 unm;_ nobi ase: wat adi en

b bduct. 1o SOEGHARRY o PR re<y ot e O by PO St Bgmrle
gel (nobil e sphasaedti@hinipdrit diaaeAnBor@ne| 16 hl Ohel precipitaeddGoli® 8 figred bb%nd
of theor 10 HP C t hod 2, = 3.4 in;

[MeH] ?é? ) i (NR;E&V tﬁ\?%&ed‘é’j‘th cget]gyl §t_%%rglf€esgrg@|c_bls §§<Pdé@)df(rgmuﬁq)pressure

8. 30 (s, 1H)Y1e1&' 18ng$21%1cbﬂ)theo®)57 (s 1H), 3.91-3.81 (m 4H), 2.09
(heptet, 4H) Exanple 12

246- (4,4-Di f WF%%EE%%!)% n- 1]693699%% ggs%! g)l %/zylslnﬁvl%? 2, 3-di hydr o-

1H pyrazol - I"'m'‘dazol e- tril 47 -
di f1 uor opi perl di ne hydrochl oride and 289 Rl (215 ng, 1.7 mmol) of
N- et hyl - N- ( pHOPER (420 IVSHZ) PMSPatae b 2-8:hFi(hdHi, 18.43 (drilHp B.3%uést Eil), $.82 @it 1H)r 86D (br.

at 100C for 11@1)h3 84':(91| qgh’ggjzt(%gte?%g;l on of 53 (79 ng, 0.7 nmol) of

trifluoroaceti¢ acid mmol ) of the compound from

Exanpl e 6A, the reaction mxture is stirred at 100C for 16 h. The

preci pi t!8t e&xampled3i s filtered of f and
1-{2-[6-(4,4-Difluoropiperidin-1-yl}pyrimidin-4-yl]-3-ox0-2,3-dihydro- 1 H-pyrazol-4-yl }-1H-1,2,3-

triazole-4-carbonitrile

A mixture of 200 mg (1.4 mmol) of the compound from Example 114, 262 mg (1.7 mmol) of 4,4-
15  difluoropiperidine hydrechloride and 289 ul (215 mg, 1.7 mmol) of N-ethyl-N-(propan-2-
yl)propane-2-amine in 3 ml of water is stirred at 100°C for 16 h. Following the addition of 53 pl
(79 mg, 0.7 mmol) of trifluoroacetic acid and 325 mg (1.4 mmol) of the compound from Example
7A, the reaction mixture is stirred at 100°C for 16 h. The precipitated solid is filtered off and
washed first with water and then with diethyl ether. The product is dried under reduced pressure,

20  Yield: 34 mg (7% of theory)
LC-MS (Method 4): R, = 1.77 min; MS (ESlpos): m/z = 374 [M+H]";

'H-NMR (400 MHz, DMSO-de): & = 9.24 (s, 1H), 8.59 (s, 1H), 8.27 (s, LH), 7.54 (s, LH), 3.90 (br.
s, 4H), 2.12 (heptet, 4H).



5washed first with water and then with diethyl ether. The product is
dried under reduced pressure. Yield: 1 1 1 ng (21% of theory) LC M5
(Method 4): Itt = 1.69 mn; M5 (ESIpos): mz = 373 [MtH]; ' 11-NWR
(400 MHz, DVMSO-d6): S = 8.55 (s, 1H), 8._&84_(d, 111), 8.33 (s, 1H),
8.22 (d, 1H), 7.60 (br. s, 1H), 3.84 (br.” s, 411), 2.09 (heptet,
411). 10 Exgnpl e 13 1- (

246- (4, 4-Di peridin-1-yDpyrimdin-4-yl]-3-o0xo0-2,3-di hydro-1Hp
yrazol -4-y11-1H1,2,3- triazol e-4-carbonitrile Fa A m xture of 200
mg (1.4 mmol3)6-63.3-PHowpyrpdidnd -ppmmiEiein]-& (1Hmida2@ 2 -ywpgl . {-dihitrerpddipyrazef-3-
4,4- 15 diflou(ﬂr opi peri di ne hydrochloride and 289 ill (215 ng, 1.7
nmol ) of N-ethyl-N-(propan-2- yl)propane-2-amne in 3 nl of water is
stirred at 100C for 16 h. Followi ng the addition of 53 jtl (79 ny,

0.7 mmol) of trifluoroacetic acfd and 325 ng (1.4 mmol) of the
conpound from Exanple 7A, thef (on mxture is stirred at 100C for
16 h. The precipitated solid is filtered off and washed first with
water and then with diethyl ethersyThe product is dried under reduced
pressure. 20Yield: 34 ng (7% of thédory) LGCMS (Method 4): 12, = 1.77
mn; M5 (ESlpos): mz = 374 [ MtH] ; 48 - n14

= OExarerJ__a 1
246- (3, 3-Di fl uoropyrrolidi nThyf| pyri m\di n-4-y1] 44- ({H i m dazol - 1-y1) -
1, 2- di hydr o- 3H pyr azol - 3- one Z~N AN
N \
N
H

5 100mg (0.3 mmol) of the compound from Example 13A, 58 mg (0.4 mmol) of 3,3-
difluoropyrrolidine hydrochloride and 175 pl (130 mg, 1.0 mmol) of N-ethyl-¥-(propan-2-
yl)propane-2-amine are initially charged in 2 ml of tetrahydrofuran and reacted in a single mode
microwave (Emrys Optimizer) at 120°C for 1 h. After concentration under reduced pressure, the
residue is taken up in acetonitrile/water and purified by preparative HPLC (RP18 column; mobile

10 phase: acetonitrile/water gradient). Yield: 111 mg (99% of theory)
HPLC (Method 6): R, = 3.18 min; MS (ESIpos): m/z = 334 [M+H];

'H-NMR (400 MHz, methanol-d): & = 8.41 (s, 1H), 7.85 (s, 1H), 7.62 (s, 1H), 7.56 (s, 1H), 7.29
(s, [H), 7.03 (s, 1H), 3.91 (t, 2H), 3.76 (t, 2H), 2.55 (heptet, 2H).

Example 15

15 2-[6-(3,3-Difluoropyrrolidin-1-ylDpyrimidin-4-yl1]-4-(1 H-1,2,3-triazol-1-yl)-1,2-dihydro-3H-

pyrazol-3-one

.
Fb
N
NG g N=N
\\\N/ N N F



Fb 5100 ng (0.3 mmmol ) of the conmpound from Exanple 13A, 58 ng (0.4
mol ) of 3,3- difluoropyrrolidine hydrochloride and 175 pl (130 ny,
1.0 mol) of N-ethyl-N(propan-2- yflpropane-2-anne are initially
charged in 2 m of tetrahydrofuran and r%acted in a single node
m cr owave (EnTys q)tirrizer) at 120C for h. After concentration

under reduc e s, I ak acetonitri | M
and purifi ege% epar a i vetthﬁéfgé%E’algrmgl %ﬁﬁﬁfgmg’%’l g'%&rbplg%‘glé@g{)m@% s
acetonitril dlﬂmtogylrogdadllamm)hlormcednd 17811 (19§ (1199q/d)mﬂnoﬂ)heﬁ)ri\wthw4wuﬁjopan -2-
(Met hod 6)

(400 Mz, mgF [Qp: F—Z 3%% \xg:re 1%@211&]?%?%3(:{8 %jlzl)mri{% teérghy?rofiriﬁ_{]i ie?g%%m a smgﬁ_sode

7.56 (s, 1Hpmicrgw®® (Emsiys Oplimizat) @3120% fok B-D mirg AJter (dnpenmrﬂ)op udder ﬁed@ced p2dsiure,

2.55 ( he t etthe lﬁmﬂf Eﬁﬁ?&ji{ﬁe T]'%eté;m r‘}egwgtef anJﬁ_l Pllilklfxp 6}’88%}?%21 lc\jl‘ glngﬁ_(%{PlS column;

-yflpyrlmdln
pyrazol - 3- orlre)bFeu)hase- acn@nmllﬂ@@err@ad(dnt)SYmiﬂDl3)ng612% éthcamyﬁpound from
Exanpl e 12A, 57 ng (0.4 nmol ) of 3,3- difluoropyrrolidine

hyarochl or | g 20t ddoh, L83 es e pdt- o5 (v -V (propan- 2

yl ) propane- 2 am ne were initially char of t et rahydr of ur an
and reacted in Si n%ﬂe node m crowave (Enry QOtl m zer) at 120C for
t

30 min. Afte‘r“\%‘ﬁéﬂéﬁ B DY Qi ey = B4 (e el ;§r3é§%dﬁé 1. Bt7e (medilid &7 i(is 2H),

taken up in3ag i $64-b.6d ShaRenRihd o Ry gar ati ve HPLC (RP18
col um; nobi | e%fo%gbse ace%ﬂrzl tmrl? envvatter gr adlléréntzgm Yield: 13 rrg (12%

of theor ) HPLC (I\/Et hod 6): R, = 3. 33 mn; M5 (ESIpos): mz 335
[MH] 10 NERRRBAS \iy - DVBO- d6): 5 = 8.42 (s, 1H), 8.35 (s, 1H).
7.72-7.66 (m 3H), 3.87 (t, 2H), 3.65 (t, 2. 2.64-2.50 (m
partial | y beneas-ts,-helubdBoldignal)pyrdiilin-4-yl1]-3-oxo-2,3-dihydro-1H-pyrazol-4-yl } -1 H-

imidazole-4-carbonitrile

/

/—N
ﬁl o
I}

H

A mixture of 200 mg (1.4 mmol) of the compound from Example 11A, 238 mg (1.7 mmol) of 3,3-
15  difluoropyrrolidine hydrochloride and 289 pl (215 mg, 1.7 mmol) of N-ethyl-N-(propan-2-
yl)propane-2-amine in 3 ml of water is stirred at 100°C for 16 h. Following the addition of 53 pl
{79 mg, 0.7 mmol) of trifluoroacetic acid and 324 mg (1.4 mmol) of the compound from Example
6A, the reaction mixture is stirred at 100°C for 16 h. 1 ml of 1 N hydrochloric acid is added to the
reaction mixture. The resulting precipitated hydrochloride of the crude product is filtered off,
20 washed with diethyl ether and dried. The crude product still contains unreacted starting material
(compound from Example 11A). Accordingly, the crude product is reacted with 108 LU (80 mg, 0.6
mmol) of N-ethyl-N-(propan-2-yl}propane-2-amine, 10 mg (0.1 mmol) of 3,3-difluoropyrrolidine
hydrechloride and 2 ml of water in a single mode microwave (Emrys Optimizer) at 170°C for 15
min. The reaction solution purified by preparative HPLC (RP18 column; mobile phase:
25  acetonitrile/water gradient). Yield: 30 mg (6% of theory)



10 Exanple 16
1-{2-[6-(3,3-Difluoropyrrolidin-1-yDpyrim di n-4-y1] - 3-o0xo- 2, 3-di hydro
-1H pyrazol-4-yl)-1H m dazol e-4-carbonitrile A m xture of 200 ny
(1.4 nmmol) of the conpound fron1Exaane_§;A, 238 nmg (1.7 mol) of
3,3- 15 difluoropyrrolidine hydrochl oridé and 289 pi (215 ng, 1.7

Stirred at 100 FarEAREE AN BRRAE: SRS (76 . 0.7

mol ) of trifluoroacetic acid and 324 ng (1.4 nmol) of the conpound
f r om Exanpl eHOWR {488 MHEzaBMSOrisnD xt8uf5 s, ilH), St (¢, éH), 883 (OO, .8 (A1 BHHT.261(br.

m of 1 N hyd i kch i . i ! T
resﬁlting p%é%?%?%ﬁ%gglﬁggggg%F%ﬂ?ggg%%U%%gngﬁﬁ%g%gggg%@%éan]fﬁﬁéred

of f, 20 washed with diethyl ether and dried. The crude product still
cont ai ns un®gampled?starting material (conmpound from Exanple 11A).
Accordingly, the crude product is reacted wwth 108 pi (80 ng, 0.6
mol ) of sN- atihyb«IN-DpReR ro%di}ill))ﬂ’)'bﬂﬂﬂiﬂiﬂﬂédﬁmﬁezj—&iﬂydﬁ&11@-9yrlzolm91})1H3f
3, 3-difluorgpyrrolidine hydrochloride and 2 m of water in a single
mode i cr owdve TS SCAHIPIHE zer) at 170C for 15 min. The reaction
solution purified by preparative HPLC (RP18 col um; nobil e phase:
25acetonitrile/water gradient). Yield: 30 ng (6% of theory) - 50 -

LC-M5 (Method 4): R, :1.5% (ESIpos): mz = 359 [ MtH];
"l1-1-NWMR (400 MHz, DMSO- d6): 8.5 (s, 1H), 8.44 (d, 1H), 8.33 (s,
| H, 8.21 (d, 1H), 7.26 (br. H, 3.99 (t, 2H), 3.75 (br. s, 2H),

2.66-2.54 (m partially beneath
246- (3, 3-Di fluoropyrrolidin-1-yl
-pyrazol -4-y11-1H 1,2, 3-tri azqh\e-4

he DVBO signal, 2H). Exanple 17 51-{
rim dicn- 4- leJI]__I\F oxo- 2, 3-di hydro- 1H
e

-\car bgpni triy
\_/

A mixture of 200 mg (1.4 mmol) of the compound from Example 114, 238 mg (1.7 mmol) of 3,3-
difluoropyrrolidine hydrochloride and 289 ul (215 mg, 1.7 mmol} of N-ethyl-N-(propan-2-

10 yl)propane-2Z-amine in 3 ml of water is stirred at 100°C for 16 h. Following the addition of 53 pl
(79 mg, 0.7 mmol) of trifluoroacetic acid and 325 mg (1.4 mmoel) of the compound from Example
7A, the reaction mixture is stirred at 100°C for 16 h. The precipitated solid is filtered off and
washed first with water and then with diethy! ether. The 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-dg): § = 9.25 (s, 1H), 8.61 (s, 1H), 8.29 (s, 1H), 7.21 (br. s, 1H), 4.06
(t, 2H), 3.82 (br. s, 2H), 2.69-2.55 (m, partiaily beneath the DMSO signal, 2H).

Example 18

2-[6-(3,3-Difluoroazetidin-1-yD)pyrimidin-4-y1]-4-(1 H-imidazol-1-y1)-1,2-dihydro-3H-pyrazol-3-

20 one



A mxture of 200 ng (1.4 mmol ) of the conmpound from Exanple 11A, 238
nmg (1.7 mmol) of 3,3- difluoropyrrolidine hydrochloride and 289 il
(215 nmg, 1.7 mol) of N-ethyl-N(propan-2- 10 yl)propane-2-amne in 3
m of water is stirred at 100C for 16 h. Follow ng the addition of 53
1.11 (79 nmg, 0.7 mml) of trifluoroacetiT acid and 325 ng (1.4 nmol)
of the conpound from Exanple 7A, the reaction mxture is stirred at
100C for 16 h. The preci pltatedf olid is filtered off and washed
first with water and then with diethyl ether. The product is dried
under reduced pressure. Yield: 437/mg (27% of theory) 15LC-MS (Met hod
4): 12, = 1.66 mm M (ESIpos): niNz = 360 [ M+11]+; 'H NWMR (400 MHz,
DMSO-d6): 8 = 9.25 (s, 1H), 8. 61 111) ~ 8.29 (s, 1H), 7.21 (br. s,
111), 4.06 (t, 211), 3.82 (br. 2. 9-2.!75:(\Im partially
beneath the DMSO signal, 2H). Ex N
246(33D|fluoroazet|d|nlyl)p H1H i mi dazol - 1-y1)-1
, 2-di hydr o- 3H pyrazol -3- 20 one nmg (0.3 mol ) of the
corrpound from Exanple 13A, 52 ng (0.4 rmml) of 3 3- difluoroazetidine
hydrochl oride and 175 R (130 ng, 1.0 mml) of N-ethyl-N-(propan-2-
yl ) propane-2-amne are initially charged in 2 ft trah r of uran
a’r oot o 1P "G figre) ritfa s erahegen (BHRPE ot s o ApmeBont 35
for 3 h. TheifpbesicniihatiaosMidd ind fi7d tier@so ahd, ﬁﬂﬁhn‘foheoif w duiyRMVepioBan-2-
concentrated _under reduced pressure. The residue s taken up in
acet oni t ri | SPHAREE-2ARCifr H“F‘?'é’dc}lﬂgg%f“e%)‘a} oft PRABYJipluan ARPIEACIedOI Bnfigle mode
nobi | e phlaseiicracset Qﬂhl@ﬁ' Ohtﬂﬁlﬂﬁie@ﬂﬂgt@(ﬂlﬁhn’tﬂe pre\élpﬂht@d soﬂ@;sﬁﬂte{eaaﬁ’ﬁiﬂf the filtrate
t heory) HPLC (OI\/Et hod UGJder & = 3.00. mn; M SESI mz =

320
ken u m cetonitrle/water and purified

IMEH +: 1s concentrated uced pressure The residue 1s t
by preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient), Yield: 36 mg
(32% of theory)

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

10 'H-NMR (400 MHz, DMSO-ds): & = 8.42 (s, 1H), 8.16 (s, 1H), 7.79 (s, 1H), 7.56 (s, 1H), 7.50 (s,
1H), 7.07 (s, 1H), 4.49 (1, 4H}.

Example 19

2-[6-(3,3-Difluoroazetidin-1-yDpyrimidin-4-yi]-4-(1 H-1,2,3-triazol-1-y1)-1,2-dihydro-3H-pyrazol-

3-one

15

100 mg (0.3 mmol) of the compound from Example 12A, 52 mg (0.4 mmol) of 3,3-
difluoroazetidine hydrochloride and 174 pl (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

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



101H NWVR (400 Mz, DVvsO-d6): 8 = 8.42 (s, 1H), 8.16 (s, 1H), 7.79 (s,
1H), 7.56 (s, 1H), 7.50 (s, 1H), 7.07 (s, 1H), 4.49 (t, 4H). Exanple
19 2-[6-(3,3-Difluoroazetidin-
hyDpyri m di n-4-y11-4-(11/-1,2,3-triazol-1;y1)-1, 2-di
hydr o- 3H pyr azol 3- one 100 ng (0.3 mmof?) of the conpound from
Exanpl e 12A,, 52 . (0.4 I f. - di fluor.oazeti dine o) ri.de..
and 174 Rl (IITS%SK%, 1§ %kﬁn mrl %ce%fntrﬁﬁ/sgfltﬁg iin_dl\gu(l%f;(g éyaﬁr_eaa_rﬂwe @ﬁ% &Iﬂhg)colurgn,
yl ) pr opane- nchild pheseascetonitrilé/valkt gradidngr Gield: 36m@ (3t obthedrgX r ahydr of ur an
and reacted in a single node mcrowave (Enrys Optimzer) at 120C for
30 nun. Aft ab i I I 2+, - D52 - the
residue is '?g)&ggpﬁgeéﬁ)'%bﬂ?%%ﬁ?@?é%ﬁ\g%g?mgn gﬁ{'ﬁ ied by preparative
HPLC (RP18 ¢ol utm; nobil e phase: acetonitrile/water gradient). Yield:
36 ng (34% oH-N%bﬁWMHPD@PME RaaB4) (s 1H), 8.39 (3, 1), Ty (s.\BD( S| (pd$h) 446 (4,
mz = 325 [ Ml ; 11-1-NWVR (400 MHz, DMBO-d6): 5 = 8. 42
(s, 1H), 8.39 (s, 1H), 7.71 (s, 2H), 7.62 (s, 1H), 4.46 (t, 54H).
Exanpl e 20
1-{2-[ 6- (3, Exgppledd oazeti di n- 1-yl ) pyri m di n- 4-yl ] - 3- oxo- 2, 3- di hydr o-
1H pyrazol - 4-y1l - 1H m dazol e-4-carbonitri le
1-{2-[6-(3,3-Difluoroazetidin-1-yl}pyrimidin-4-yl]-3-0x0-2,3-dihydro-1 H-pyrazol-4-yl} -1 H-

imidazole-4-carbonitrile

£ F

&

N
L7

10 A mixture of 120 mg (0.8 mmol} of the compound from Example L1A, 129 mg (1.0 mmol} of 3,3-

—N
) N/\_)\CN

O
N
\
N
H

difluorcazetidine hydrochloride and 174 pl (129 mg, 1.0 mmol) of N-ethyl-N-(propan-2-
yl)propane-2-amine in 3 ml of water is stirred at 100°C for 16 h. Following the addition of 32 ul
(47 mg, 0.4 mmol) of trifluoroacetic acid and 194 mg (0.8 mmol) of the compound from Example
6A, the reaction mixture is stirred at 100°C for 16 h. The precipitated solid is filtered off and
15  washed first with water and then with diethyl ether. The 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-dg): & = 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-ox0-2,3-dihydro-1H-pyrazol-4-yl}-1H-1,2,3-

triazole-4-carbonitrile



10 A mixture of 120 ng (0.8 mmol) of the conmpound from Exanple 11A,
129 nmg (1.0 mmol ) of 3,3- difluoroazetidine hydrochloride and 174 pl
(129 ng, 1.0 nmol) of N-ethyl-N(propan-2- yl)propane-2-anmne in 3 n
of water is stirred at 100C for 16 h. Fgggpmﬁng the addition of 32 pl
(47 nmg, 0.4 mmol) of trifluoroacetic acid and 194 ng (0.8 nmol ) of
the conpound from Exanple 6A, the reaction mxture is stirred at 100C
for 16 h. The precipitated 561 is filtered off and 15washed first
with water and then with dieth et her. The product is dried under
reduced pressure. Yield: 32 (¥1% of theory) LC-MS (Method 4): Rt =
1.48 min;, M5 (ESIpos): mz = 3 [ MPH] ; 111- NVR (400 MHz, DWVSO-d6): 8
:8im-&08(m 4H), 7.25 (s, 1H), 461dbL s, 4H). Exanple 21
201-{246-(3, 3 Dl'fluoroazetldlg\l
-yQpyrimdin-4-yl]-3-o0xo0-2,3 \Eydr -1 ragol -4-y1)-1H1, 2, 3-
triazol e-4-carbonitrile - AR xt pre ofA2 My (0.8 mmmol) of
t he conpound from Exanpl e 11A 155 ny h mmol ) of 3, 3-

di fl uoroazetidine hydrochloride and 174 pl (129 ng, 1.0 mmol) of

N- et hyl - N- ( pr opan- 2- yI)propane 2-amne in m of water is stirred

oF LR vor deBistireoidab YO R gl ﬁ&d%%%%ﬂmi’%?f? Bl e A Tpde 22

Exanpl e 7A, difi@robRadihé 0RdroEhidride €andS181t Wl 1(eD a{g J;Qﬁﬁnfogr oﬂ-@J ehhyl -M@ropan-2-
precipitated solid is filtered off and washed er and

then with diYBPRBANCZERER 0 $8 op paguis stived 3190 f‘H riéé‘r F?']@HH@é‘EF Peiies oy 2 1

Yield: 55 n'g47(1§ %Mmﬁlm@ﬂhﬁﬂor&a@‘etmcﬁw M_é@o .8 anolFof]théﬁmﬁliﬁhd % Example
g_E)S! pgséo Eﬂ 4 #@éa%gérg@l_’{z%e 115(])_5%;&(1'\]17'\{':21:{) g)r liltb The4pr8:§p1(a%ed sghd 1s9f1lt%r6ed(off' and

washed first with water and then with dlethyl ether. The 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+H]";

10 'H-NMR (400 MHz, DMSO-dg): 8 = 9.26 (s, 1H), 8.60 (s, 1H), 8.36 (s, 1H), 7.18 (s, 1H), 4.69 (t,
4H).

Example 22

4-(1H-Imidazol-1-y1)-2-[6-(1 4-oxazepan-4-yl)pyrimidin-4-y1}-1,2-dihydro-3H-pyrazol-3-one
hydrochloride

L ]

N
\

y N x HCI
A mixture of 200 mg (1.0 mmol) of the compound from Example 5A, 200 mg (1.0 mmol) of the
compound from Example 14A and 37 pl (54 mg, 0.5 mmol) of trifluoroacetic acid in 3 ml of water
is stirred at 100°C for 16 h. After pre-purification by preparative HPLC (RP18 column; mobile

phase: acetonitrile/water gradient}, the crude product is stirred with 1 ml of 1 N hydrochloric acid,



4H) . Exanple 22

4- (1H 1 m dazol - 1-y1) - 246- (1, 4- oxazepan-4-yl ) pyrim di n-4-y11-1, 2-di hyd
r o- 3H pyrazol - 3-one hydrochloride 15 x HCI A m xture of 200 ng (1.0
nmol ) of the conpound from Exanpl e 5A, 200 ng (1.0 nmmol) of the
conmpound from Exanpl e 14A and 37111 (54 ng, 0.5 nmol) of

trifluoroac idii Vil
ater pr o por e afla sgita S MaPhEL: ol B ER L phRefeab B ol viea
phase: acet@hh@ﬂﬁ%efmavﬂr gradlent), the crude product is stirred

with 1 mM of 1 N hydrochloric acid, - 54 - filtered off and washed
Wi th di et hyl celfeNiendhs: fP"—Q}%%m '1\%5 Skfed): Hﬂdﬁs'64£ﬁ¢ﬂj33d pressure.
Yleld 21 ngy (6@6of theory LC M5 thod 4): = 0.95 mMm NB
(ESlpos): m z 364 [ MtHr; 1H- NVR (400 MHz, DMSO-d6): 5 =

9.46 (s, 1H)H-NMBE0pIHz RMSOxa@ 7346 G+, 8306 {1, 8345, 11D, %@QHH) 7.83 (1,

( % - m 1 {m 8
I e e G

246- (1, 4- CXazegan § yl)pyrimdin-4-y11-4-(1H 1, 2,3-triazol -1-y1)-1, 2-

di hydr o- 3H 3-one hydrochl oride o
2-[6-(1,4-Oxazepan-4-yl)pyrimidin-4-y1]-4-(1 H-1,2,3-triazol-1-yl)-1,2-dihydro-3H-pyrazol-3-one
hydrochloride
O
(ffi)\“N \»/)
\ 4

x HCI

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 (Emrys
Optimizer) at 115°C for 30 min. 232 pl (172 mg, 1.3 mmol) of N-ethyl-N-(propan-2-yl)propane-2-
amine are added, and the reaction mixture is reacted in a single mode microwave (Emrys
Optimizer) at 115°C for 20 min. After concentration under reduced pressure, the residue is taken

15 up in acetonitrile/water/trifluoroacetic acid and chromatographed by preparative HPLC (Method
9). The trifluoroacetate salt obtained from the HPLC separation is lyophilized and converted into

the hydrochloride using 2 ml of 1 N hydrochloric acid. Yield: 7 mg (1% of theory)
LC-MS (Method 4): R, = 1.20 min; MS (ESIpos): m/z = 329 [M+H]";

'H-NMR (400 MHz, DMSO-d): & = 8.54 (s, 111), 8.38 (s, 1H), 8.25 (s, 1H), 7.86 (d, 11I), 7.35 (br.
20 s, 1H), 4.14-3.69 (m, 6H), 3.67 (t, 2H), 2.03-1.77 (m, 2H),

Example 24

2-[6-(1,4-Oxazepan-4-yDpyrimidin-4-yl]-4-( 1 H-1,2,3-triazol-1-yI)-1,2-dihydro-3H-pyrazol-3-one



10 A m xture of 400 ng (1.3 mmol ) of the conpound from Exanpl e 12A
and 220 ng (1.6 mmol ) of 1, 4-oxazepane hydrochloride in 4 m of
propan-2-ol is reacted in a single node mcrowave (Enrys Optim zer)
at 115C for 30 mn. 2321.1.1 (172 ny, 1;§ynnnl) of
N- et hyl - N- (propan-2-yl ) propane-2- anine are added, and the reaction
mxture is reacted in a single moge mcrowave (Enrys Optimzer) at
115C for 20 mn. After concentr/ati OR under reduced pressure, the
residue is taken 15 up in acet nitéale/mater/trifluoroacetic acid and
(Method 9). The trifluoroacetate
ion is lyophilized and converted
f_1 N hyydrochloric acid. Yield: 7

; =[L.20 Yy MS (ESlpos): niz
= 329 [ MtH]; ' 14- NMR (400 MJ% O-e8)_: =é.54(s, 111), 8.38
(s, 1H, 8.25 (s, 1H), 7.86 (d, ITrpN"7.35 (W . 1H), 4.14-3.69
(m 6H), 3.67 (t, 2H), 2.03-1.77 (m 2H) anmpl e 24
246- (1, 4- Oxazepan-4-yl)pyrimidin-4-y1]-4H 1H41,2,3-tri azol -1-y1)-1, 2-
di hydr o- 3H pyrazol -3-one - 55 - A mxture of 500 ng (1.7 mol) of
t he conpoun I f oL X )
hydr ochl ori %ég%gé %ﬁ%%%%@?l)@ﬁg%e gg?(o %ﬁr@g@mﬁe 12%’ fs g SRS of 1.4
N- et hyl - N- ( praapane Rydpdchloridpandel-Pml AV hagi &3 membtod &-dtryl-Mdprepanedyl)propane-2-
t et r ahydr of /; L { LGl vV, \

Opt 1 i ver) APTLAGEAREPhfphdr LGB RetP 7 Th B ANRY ok KB o
HPLC (RP28 &vliuizay) aro#i CefopRlgun. Altestronpirdication et reepagtized FIBRE )(RP theolumn;
crude produGlpfis HRKEN é&&ohiﬂu@@ﬁ&pgyf&i&ltﬁl thd T Lies 03fkd: ¢ i@Cifle@Ndy i
chromat ogr aphed by preparative HPL Met od 10). The trifluoroacetate
sal t obt ai négFiitaisiEieqartic asidpad shrogntorgpheg dphrrpiazedive ARHC Adfethed d@)- t1he
PH = 7-8 USidithobaddt:AAIE QRSO Ao Thd WAL eGS0k %FHHzedEh@ad}ﬁs%‘!&ﬁ:H':S?-S
i sol ated by preparative HPLC (RP18 10col umm; nobile phase: ™

acet oni t ri | &t Bpairacieennhydresidy sglutiq Fhegyodusyisgsgipted hepreparative RIS (RP18
(Method 14) : cBlmm, ndobt@pHakdd aceldBitIERPhROS Adientl Zich: %Qné(M%bg-éld’j)

chr omat ogr aphed by preparative \WPL
salt obtained fromthe HPLC separ
into the hydrochl oride using 2 n
mg (1% of theory) LG M5 (Method 4

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

'H-NMR (400 MHz, DMSO-d¢): § = 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-ox0-2,3-dihydro-1H-pyrazol-4-yl }- 1 H-imidazole-4-

carbonitrile

]

)
N)j =N
\kN/ N N\)\CN
N
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 33 ul (49 mg, 0.4 mmol) of trifluorcacetic acid in 3 ml of water



111- NMR (400 MHz, DMSO-d6): 8 = 8.41 (d, 111), 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). Exanple 25 151- (

246- (1, 4- Oxazepan-4-y1) pyrimdi n-4-y11- 3:0x0- 2, 3-di hydro-| H pyrazol -

-y11-1H i m dazol e-4- earbonitrile - 56 - is stirred at 100C for 16
h. The preci I glgtqg af ; n
and then w tlﬁét%?%ﬁg/@%eﬁogéé R T pgeg{pggﬁcg{o}ilflzsnﬂﬁe}% d \Jaghrégf%tévgh Wi

pressure. Y|I@F‘dVIthltZG}hﬁget‘(e4073}fbed1f05’cuhte'@rdyl)?d HRleCradnest rogsus. | Yigd: E20Bngp@0% of
m n: I\/S(ESI ,33 mz = 353 [M+H]; 511-1-NVR (400 MHz, DMBO-d6): 8 =

8.52 (s, 42 (d, lH) 8 25 (s, 1H), 8.19 (d, 1H), 7.39 (hr. s,
111 4, 14 3 70 t, 211 2.05-1. 68 211 Exanpl e
26 ) HPLC ( eth0d|6_)|) R,=3.27 rm(n MS (ESII)Jos) m/z = 353 [M+H Sm ). P

1-1246- (1, 4- Oxazepan- 4-y1) pyri m di n-4-y1] - 3- oxo- 2, 3-di hydr o- 1H pyrazo
| - 4-y1) - 5H 11 A8R (400 i\zﬂ:lz@bmséhgﬁsbarmt(f ilhfc‘ 8.42 (cmm 3L8(L119f 8.200Q, nay, 1.8 @r.
nmol ) of the conpound (0.9 mmol) of the
Conpbund 11 oriBXEH © @B de 811105148 (g0 4 ol ). of
trifluoroacetic acid in 3 mM of water is stirred at 100C for 16 h.
The preci pi texhmaflle26l id is filtered off and washed first wth water
and then with diethyl ether. The product is dried under reduced

(0) —_
ﬁjr ﬁ?Sk'/rSe( ESIle{lzg (12,3‘8?] §7/ { Efgfr%]h g‘x%'?% t’ivhsyd(folvia}s hyrazollyl}ﬁ%—lﬂ,}—' 40

trlazole-4 carbonitrile

N
W A~y N\)\CN
N \N /
H

A mixture of 200 mg {0.9 mmol) of the compound from Example 7A, 178 mg (0.9 mmol) of the

10

compound from Example 14A and 33 pl (49 mg, 0.4 mmol) of trifluoroacetic acid in 3 ml of water
is stirred at 100°C for 16 h. The precipitated solid is filtered off and washed first with water and

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 (ESlIpos): m/z = 354 [M+H]";

'H-NMR (400 MHz, DMSO-dg): 8 = 9.22 (s, 1H), 8.56 (s, 1H), 8.21 (s, LH), 7.45-7.26 (m, 1H),
4.06 (br. s, 2H), 3.92-3.71 (m, 4H), 3.68 (t, 2H), 2.06-1.74 (m, 2H).

Example 27

2-[6-(1,2-Oxazinan-2-yl)pyrimidin-4-yl]-4-(1H-1,2,3-triazol-1-y1)-1,2-dihydro-3H-pyrazol-3-one



"H NVMR (400 MHz, DMBO-d6): S = 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,
2H), 2.06-1.74 (m 2H). Exanple 27

216- (1, 2- Oxazi nan-2-yl ) pyrimdin-4-y1]-4z{1H1, 2, 3-triazol -1-y1)-1, 2-
di hydr o- 3H pyrazol -3-one - 57 - A mxture of 200 ng (0.7 mmol) of
t he conmpound from Exanple 12A, 99 ng (0.8 mmol) of 1,2- oxazi nane
hydrochl oride [Bhat et al., J. e Soc. Perkin Trans. 2 2000, 7,
1435-1446] and 348 ill (258 ny,\ 2. 0pgrmol ) of

N- et hyl - N- (propan- 2-yfi propane-2-~gffine in 4 nl of tetrahydrofuran is
5 reacted at 140C in a single nodg m crowave (Enrys Optim zer) for 30
mn. After pre-purification by pr ative) HPLGyERP18 col um; nobil e
phase: acetonitrile/water gradi €fnt), \the ¢rude /proguct is taken up in
acetonitril e/ water/nmethanol and r preparative HPLC
(Method 11). The formate salt obtaiMed fYonfthe HPLC separation is

| yophil i zed and adjusted to pH = 7-8 usng 1 N aqueous sodi um

hydr oxi de sol ution. The product is isolated by preparative HPLC (RP18
10col um; nobil e phase: acetonitrile/water gradient). Yield: 23 ng
(11% of t hedy pixtur NS0 (rigH 0. A odnald) of (R, compdund romi ExamNB 12 £39paes(0:8 mrhad) of 1,2-

315 [ M+H] ; Y I-( %45&,%}/@ de) - o H%- . |

2150 A MR GO SR 000, o530 g o 5 S i

(t, 2H), 1. 8b62086&, LHhmuid) of FrépipV-EréBn-2-yl)propane-2-amine in 4 ml of tetrahydrofuran is

151-{246+(1, 2- i = 2-) ri,m din-4- - 3= 0x0-2.3-di hydro- 1H pyr az

ol - 4-y1) R 1#%%%%?8@2% s%&?ﬁ:gﬁ%gﬁopwéwe (ﬁl]hl‘ys %pgmlzer for 36i iy gfter pre le Fic&fon
by preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient), the crude product

is taken up in acetonitrile/water/methanol and chromatographed by preparative HPLC (Method
11). The formate salt obtained from the HPLC separaticn is lyophilized and adjusted to pH = 7-8
using 1 N aqueous sodium hydroxide solution. The product is isolated by preparative HPL.C (RP18

10 column; mobile phase: acetonitrile/water gradient). Yield: 23 mg (11% of theory)
LC-MS (Method 4): R, = 1.38 min; MS (ESIpos): mfz = 315 [M+H]";

'H-NMR (400 MHz, DMSO-d¢): & = 8.58 (d, 1H), 8.42 (d, 1H), 8.40 (br. s, 1H), 7.88 (d, 1H), 7.66
(br. s, 1H), 4.09 (t, 2H), 3.98 {t, 2H), 1.86-1.68 {(m, 4H).

Example 28

15 1-{2-[6-(1,2-Oxazinan-2-yl}pyrimidin-4-yl]-3-ox0-2,3-dihydro- | H-pyrazol-4-yl } -1 H-imidazole-4-

(]

carbonitrile

0
N
N)i i /=N
\\\N/ ' N\/)\CN
N
H

A mixture of 200 mg (1.4 mmol) of the compound from Example 114, 205 mg (1.7 mmol} of 1,2-
oxazinane hydrochloride [Bhat et al., J. Chem. Soc. Perkin Trans. 2 2000, 7, 1435-1446] and 289



- 58 - pi (215 ng, 1.7 mmol) of

N- et hyl - N- (propan-2-yl ) propane-2-amne in 3 mM of water is stirred at
100C for 1.5 h. Following the addition of 59 p.1 (49 ng, 0.4 mmol) of
trifluoroacetic acid and 324 ng (1.4 nmoky_ of the conpound from
Exanpl e 6A, the reaction mxture is stirred at 100C for 16 h. The

precipitate id i ' d. of £ wash hr w th ~and
e o LS 8 L AP OLh A0 PSRRI A
pressure. Yiledd:forl0Dh.iHgli¢vdsgthohdditheof §9 nILE® Mg O(@NEhsI DOl tE)luordicetic@ciB dnd 324

in;, M5 (ESI o omz = 339 l, 11-1- 400 Q- d6) 8. =
3?27 (d, (11&%&§)§_nﬂ?§‘%‘5,thelcﬁ5n?<{%ﬁ§%$ X?Tplg?mg{% lfeafg_még;u dd? Q?E/E‘)r?d a?)l%é for 16

(br. s, 1121, The pOetipithted MM js fBteR6 offtand Ridhed first8Hth vab ar{drhendiih. dickbyherindr €The
29 101-( o . )

246- (1, 2° OB RAR- B By ey 1S 18 88 59 9t o- 1+ pyr azol - 4-
yl}-1H1,2,3-triazole- 4-carbonitrile A m xture qf 200 ng (1.4

mrol ) of t hédCddhpdeinel NrdmOB(arpINS EBRos208 739 (M+H] ' nmol ) of 1, 2-

oxazi nane hydrochloride [Bhat et al., J. Chem Soc. Perkin Trans. 2

2000, 7, 1435k 6ho a0, BRROIR): Bl- ALa, 118,845, 1@??158'.4)0 @& s, 1), 8.23 (d, 11, 7.70
N-et hyl - N- (propan-2-yl ) propane-2-amne 1n 3 ml of water is stirred at
100C for 1. %brps, lﬁbﬁp%w ﬁa e ZHY 1B IHS M. BY- p. 1 (49 ny, 0.4 mol) of
trifluoroacetic acid and 325 ng (1.4 nmol) of the conpound from

Exanpl e 7A, pxh@ple@action mxture is stirred at 100C for 16 h. The
precipitated solid is filtered off and washed first with water and

i el 190 i CohoA B Pt N R ) o B Rl

(ESI pos): mazasoddil: [ MtH]; - 59 - B. Eval uation of the

phar macol ogi cal activity
C\O
N
O —
W A~y N\)\CN
N ./
N
H

A mixture of 200 mg (1.4 mmol} of the compound from Example 11A, 205 mg (1.7 mmol) of 1,2-
oxazinane hydrochloride [Bhat et al., J. Chem. Soc. Perkin Trans. 2 2000, 7, 1435-1446] and 289
15 ul (215 mg, 1.7 mmol) of N-ethyl-N-(propan-2-yl)propane-2-amine in 3 ml of water is stirred at
100°C for 1.5 h. Following the addition of 59 pl (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 100°C for 16
h. The precipitated solid is filtered off and washed first with water and then with diethyl ether. The

product is dried under reduced pressure. Yield: 122 mg (24% of theory)
20 LC-MS (Method 4): R, = 1.66 min; MS (ESIpos): m/z = 340 [M+H]*;

"H-NMR (400 MHz, DMSO-dg): 8 = 9.28 (s, LH), 8.58 (s, 1H), 8.36 (s, LH), 7.60 (br. s, 1H), 4.12
{t, 2H), 4.03 (1, 2H), 1.88-1.70 (m, 4H).



The pharnmacol ogi cal properties of the conpounds according to the

i nvention can be denonstrated in the foll ow ng assays: Abbreviations:
DVEMDul becco' s nodi fi ed Eagl e nedium FCSfetal calf serum

TMB3, 3', 5, 5' -tetranet hyl benzi di ne Tristrig(hydroxynethyl)an nomet hane
5 1.1ln vitro tests for determ nation of the activity and selectivity
of 1-1F prolyl 4 Nl cTo) . 1.a)lnhibition of the
activity of Blyiﬂ P EFﬁagFQ%ﬂaﬁgﬂag@é@aL%?‘ xyl ated H P bonds
specifically to the von H ppel -Li ndau protein-elongin B-elongin C 10
conpl ex (VBGhE ghgsnaeripsicatprapeitip o thecrmpringraserrdingiol e inyentiprpeap ge demonstrated
hydr oxyl at ed, @RfAoeRBaRENMEd prolyl radical. It is the basis for the
bi ochem cal determ nation of H P prolyl hydroxylase activity. The
test is carrjed out as described [Cehme F., Jonghaus W, Narouz-Qt
L., Huetter Ahbrevigdionsse | Anal. Biochem 330 (1), 74-80 (2004)]: A
clear 96-well mcrotiter plate coated with NeutrAvidin HBC (Pierce)

i s i ncubat ed®MENMh bl @aketcot mogifis@EdglefmadivdD m nutes. The plate is then
washed thregcctsi nmes Wiftt 219593 i.11 each time of wash buffer (50 mM
Tris, pH 7.5,°100 M NA&H, 1% (v/v) bl ocker casein, 0.05% (v/v)
Tween 20) pdaMBel | . BI3S, Pepiamekbyliyneitline- DLDLEMLAPYI PMDDDFQL

Eur ogent ec,. 4102 Ser ai.n Bel gi.u is added in a concentration of
200 ngl\g/l in 1(3rf)'sgl V\/asﬁrlstga’?'foé)rm?m%?fms] “B%%“E‘i“ae serves as a substrate for
t he prol yl hydroxylation and is bonded to the mcrotiter plate. After
i ncubation for 60 mnutes, the 20plate is washed three tinmes with
V\@Sh buf f er 1, ! ncﬂp%t%dte% tft;ll: Jiet@i%iﬂ!ltﬂ)tn! b 2 -1'1191‘% %Bd ngl&q,.vﬂv fo?[HI%ODrolvl 4-
m nut es and then washed agaln three tinmes Th wash purter. 10 carry
out the prolyl hhxlrexdseinhibitersct i on, the peptide substrate bonded to
the plate is incubated with a cell |ysate containing prolyl

hydroxyl ase 1fa9r  InHisiGiPorThduttitsy of NE pra@QlybAfyhakes place in

Hydroxylated HIF bonds specifically to the von Hippel-Lindau protein-elongin B-elongin C

10 complex (VBC complex). This interaction occurs only if HIF is hydroxylated on a conserved
prolyl radical. It is the basis for the biochemical determination of HIF prolyl hydroxylase activity.
The test is carried out as described [Oehme F., Jonghaus W, Narouz-Ott L., Huetter I., Flamme I,
Anal. Biochem. 330 (1), 74-80 (2004)]:

A clear 96-well microtiter plate coated with NeutrAvidin HBC (Pierce) is incubated with blocker
15  casein for 30 minutes. The plate is then washed three times with 200 ul each time of wash buffer
{50 mM Tris, pH 7.5, 100 mM NaCl, 10% (v/v} blocker casein, 0.05% (v/v) Tween 20) per well.
The peptide biotin-DLDLEMLAPYIPMDDDEQL (Eurogentec, 4102 Seraing, Belgium) is added
in a concentration of 400 nM in 100 pl wash buffer. This peptide serves as a substrate for the
prolyl hydroxylation and is bonded to the microtiter plate. After incubation for 60 minutes, the
20  plate is washed three times with wash buffer, incubated with 1 mM biotin in blocker casein for 30

minutes and then washed again three times with wash buffer.

To carry out the prolyl hydroxylase reaction, the peptide substrate bonded to the plate is incubated
with a cell lysate containing prolyl hydroxylase for 1 to 60 minutes. The reaction takes place in
100 ul reaction buffer (20 mM Tris, pH 7.5, 5 mM KCl, 1.5 mM MgCl,, 1 uM - 1 mM 2-
25  oxoglutarate, 10 pM FeSO,, 2 mM ascorbate) at room temperature. The reaction mixture moreover
contains various concentrations of the prolyl hydroxylase inhibitor to be tested. The test substance

is preferably, but not exclusively, employed at concentrations of between I nM and 100 uM. The



100 pl reaction buffer (20 MM Tris, pH 7.5, 5 mMMKCl, 1.5 M wd 2, 1
pM- 1 nM 2- 25 oxoglutarate, 10 pM FeSO»4, 2 nmM ascorbate) at room
tenperature. The reaction m xture noreover contains various
concentrations of the prolyl hydroxylasegnhibitor to be tested. The
test substance is preferably, but not exclusively, enployed at

concentr at i QBR®fis Q%\‘,\@W\Najshlﬂ%/{h@?gtemge t;lmellvxtﬂwagﬁhﬁffer 60 - reaction
i's stopped by washing the pla hr ee tlrres wth wash buffer. For
quantitative determnation of the prol hydr oxyl ati on, a fusion
protei n whi i @H?tétilvﬁéjeﬁﬁﬁ‘ﬂ‘?ﬁ“?ﬁPBF‘&H’&{Y‘ Y‘l’rP’bVIIﬁ“E“ acfypipn Biting Wich gapsains both

conpl ex i n @Rloigdoxromdhi Bg:obldﬁ(f BE V@&Qomm-ir fnl 89,1 B&i&d%n%uffél@ﬂnﬂmmqm 755120
added. After .15 m nutes, a sol ution of polyclonal

anti -t hi or edd% H%Caeﬁaf’%‘dﬁ%@ Iggﬂw%or%ftﬁ splufipp fff@ﬁaflﬁzfl B thigredeginantibodies

added. Afst erfros ﬁabl:ﬁﬁ 1h$bn<ﬁv§§ Hﬂff@ﬂir@%ddeioAﬁbr % fodhen 3 Qlnutek, 000 (@ff a solution of anti-
anti-rabbit i g)glln co rseradi sh eroxi dase in

to
bondi ng buf f “alP‘ yiin ggup t? B'ﬁ%é‘{‘f?‘o??r%fda? 0B PERD SPLT A aqd5e Afer
m nut es, t hencnbﬁlbﬁatlr&m\a&bﬁﬁkuiehﬁl% rﬁlnmsthy\planh ivashedarttd @fiesiwith Qfastesurfein

renove non-bonpded VBC conpl ex |b0|e To_determ ne the annun
o onded VBCR BT aE “opman YRE CoBBlch Anh AT Bty T CEHEgRe dpapont o bonded
M nutes. The/Bibianiplex/ wapkicONintsbaracet THMB fol @5 afidids) Tie cofourl@iktigh isEnddd by

sul phurl aC| f bond VBC compl. ex, i ter

measur engnt 2 ltl?%%elgg?l? gr&% S@B‘H‘é‘ %heﬁ@“?{% bppdef %Bgf ’f’)ﬂféf‘%i"lﬂ’d by
t he anmount mfea&u;aﬂ-remngltw q:dwaprdahmmet #50 tnhét i @pdpbiens Ukbﬂ'lbl’aﬁ]bﬁlt of hydroxylated
Al ternati veI i ethe . u eX, tcoupl ed to europium (Perkin Elnmer) can

be used for pdd feCtion’ f‘%e proI yl hydroxylation. In this case, the
anount of bonded VBC corrpl ex is determned by the 15 fluorescence

wi t h respectilematiielyea VBRecomplex opuPlB® conphrexPdridh Elmedcanibt lsed for detection of
13581- et hi gpi [ﬂayl' R afRIRRK O ROSRL AhEamduff oftdahcﬁed VEte itk QG REY by the
| abel | ed VBC conpl ex can be prepar ed f)y In vit

transcrilfti dlomescanss vathi retpestrio tiaei Ebd ey éfﬂ%mléex labellgth evith ({5 Slerhattiiprtine is
exanpl es i nI}E{opéotrertphglb@fpFbrvthitsymg);ad’dhc!:wggr %Mledw wfr}f)heﬁ%gn f:)en rglnﬁeﬁ bs/%‘ﬂnno
with an |1 C50 val ue of < Representative | C50 val ues tor theé
enmbodi nent @%mt@é'tra?S@tIP%ﬁﬁ@GH]@% lysitet he 20f ol | owi ng Tabl e 1: Table

1

The embodiment examples inhibit the activity of HIF prolyl hydroxylase in this test with an ICs
value of < 30 pM. Representative ICsq values for the embodiment examples are reproduced in the

20 following Table 1:

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

1.b)  Cellular, functional in vitro test:

The activity of the compounds according to

the invention is quantified with the aid of a




1.b)Cellular, functional in vitro test: - 61 - reconbinant cell

line. The cell is originally derived froma human |ung carcinoma cell
line (A549, ATCC. Anerican Type Culture Collection, Manassas, VA
20108, USA). The test cell line is transfected in a stable manner

with a vector which contains the reporter gene of Photinus pyralis

luci ferase (&ahb8sht lcapmeemscal k%&ﬂﬂ@ﬁd@h%@\ﬂow bR Rhng EEGRNeR Qhe @‘549
an artificial mni mal prom) er. 8 Re m ni mal rom)ter conp rises

hypoxi a- r espoiss: tﬂ"&e“é?“e'ﬁ%t%ﬂtﬂﬁs%”é%{WoMa%SSF BOX0% @@HPTETHE test cell line is
El'l i nghaus Pmnsfé@éli klhﬁ)fstalﬁe mantldt tvfih T veotor mgﬁtauﬁ'ﬂﬂ@fbp&m Smtotf @ﬁonlmh&g)ymhs

Schramm M ., Bi ochem Bi ophys

(2002) 1. Un&lérfertawécew bterpe 1%%69&10&1%%1& @apqnérpli frfqmlaﬁlfwbmwrr@é afpggter.

of 1% oxygerrnt Minidd ﬁemsta) c&.{pub@act% Hy P 2864pbRib1OEle MO SRIQGT bVE TATA box
di oxygenase inhibitors % desferroxam ne in a concentration of 100
0

pM cobal t ¢RFE; %eElhﬁg'aus Kobiheleht Pt dr - ofamplyishpang$-, Hitter ., Schramm M.,

N-oxal yl gl y Giaasnedi, @tdoydm. @2dBs. R, amamcmt(n)a@mm(z@f) (ﬁl Ui, thetémcttcﬁﬁy oxia
cell line produces | uci ferase, which can be detecte uant i

with the ai @&FUliinganthe BFeIce 9 H@S‘B‘é%eforr Agut er yderg fhe s@ea&&n@ -Slertve

Luci ferase Arspsénsy SirtiorsRe QNREREQMRI AL @Roentdidh $OM00 W1, &BAL dhlorldoM a
and a suitable |um nonmeter. Test I%rocedure On the day .before the

test, thd c&Picentzpen o100 wY o droxphielyring disthy) eyteria p concartatonefd ym): the desiell
cul tur e ITEdIhUén;ﬁ'(H\IEVl lu&@:%sE_CSth Wlﬁ' bdi@md ngn hd’&n@f&ﬂ wih s 226 ofvhilable

mcrotiter tes and kept in a_ce|l cubtor 96%atrm heri c
humidity, 55*0\}7"%}“66%6 RS OF SrEve? @rasméssveﬁw% PEERE SORRFAgon,
added to theMaaisbd, Wis3nEJUSM) dn8 a guiatld &inecbne@acent rati ons. No t est
substance is added to the cells in batches serving as negative

g?nt Lgl iel | esq po% ciue.I 6gt Oﬂégé%oregl%rt?sg%egcélg] nz;.:;‘]ea tllatt(;:)crl ou? CP Ga xallcny ga (1‘,utlated am%unt
concent riat i ohcufure Iﬁ@IumOODMEM Si% FC8, 2eMhgunsine)f 1'0 éB4-tqrar5§6mell oficrétiw plates
test substa t.0 rof.it | 3t es,. e

esul ting | gk Rl At eellopblifedt Rl 56 VR G0°S7.ChOR ey g e
rel ati onshi pest @bmrque@addmh thdwelltanednedﬁlmtlherart@asslwpmmtlomam@st subatancdis
serves as a [ o

concentrati oaéril)&?éi h}; gﬂlsqéﬁ{e}ﬁ%&%&% et Eh?é Cﬁ@ﬁl ul arogl?%%og{r?]ofﬂr ete|mr11matlon
vitro test of thapehisitividaef thmcegfto mhéntglenw é%&ueszsmms agd®T an 2 fined sericgwreon of
the m)d|2f0| CQI)G m Qf( tJ ﬁﬁloﬁ?ggftglsasa'ngg} o?the%ég?s%b;tﬁ Ges v!ieﬂs QHH@IP ch%leL‘ lates,
lines after treatnent test substances, e oW n " T'i°n8s
are cul t ur edhegpsuBbing bght zléﬂiWeSI Ipeagyiregtip ghe IWWtqﬁe‘baQSG’ﬁﬁe%@Iﬂlﬂsns(‘llplu—PlotEPQ:RBh
Cel | Bank, JRPAD )) h@%r&%{ Va@tr@-lwﬂ%hd{&ﬁbés Eé pngQ' ﬁﬁhéerﬁh%g:ﬁalf él)ggum
Manassas, VA 20108, USA), human cervical carcinoma cells La, ATCC,
Manassas, VACDO sgBentatm (callst tha BCevBiuek cal vein endot helial cells
(HUVEC, Canbrex, East Rutherford, 30 New Jersey 07073, USA). 24

hours after mﬂdl t:uﬁnaxofunt:tlﬂﬁlatmzrm&bm: BOG8&1ioh BEth€ Bl SxpreRionashed
wth phosphate buffered saline and the total RNA is obtained from

t hem usi swtable met Tri zol nvitro .

oo 739 Trapiek b dnd Ba fiauy oP e Hiprfiod b ster R TS Bl s ater
Transcri ptl m‘ﬂatﬁylﬁt\aéﬂﬂtesi:’s‘ubfmgés tﬁelfcpmwaigicelnl,inewelcslmﬂqd dAf6- 53%1de 11 PUHA) human
2. 5% of thec sed.in each cas

the pol ymer 4F&%Q aa:?]nS (?I ??%ﬁ%glf#eg @\Q@lm §V81"’” %‘rf]l"?y e r?ﬂ%iﬁ&?%{sﬁb%’
t he genes t ATOE, Muwuasisi At2SHOE, :USIAD],\hBBlhrl gsatlaiﬂ clryinoreacsls Qfleltan@TCE aAManassas,
time quanti t\ﬁ\t {26/1%8 p@é&snﬁfn?a%eum%q%lalnvegneg tl‘l{g al le-lra?l!}@{)Eg cT\,Ecgfmbrex QastCRuthérford

St evens
30 New Jersey 07073, USA). 24 hours after addition of the test substances, the cells are washed with

phosphate-buffered saline and the total RNA is obtained from them using a suitable method (e.g.

Trizol® reagent, Invitrogen GmbH, 76131 Karlsruhe, Germany).

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

DNase I and translated into a complementary DNA (cDNA) using a suitable reverse transcriptase



5J., Livak K J., Wlliam P.M, Cenonme Res. 6 (10), 986-94 (1996)]
using an ABI Prism 7700 sequence detection instrunent (Applied

Bi osystens, Inc.). The priner-probe conbinations used here are
generated by neans of Primer Express 1.5.5oftware (Applied

Bi osystens, Inc.). Specifically, the nR of erythropoietin,

car boanhydr ase;dnXmpbaGlARE e W%%g%ﬁ&@g%uﬁs %[B%egﬁ%&lcdlaéﬁcgle 'ﬂﬂa%&? '%16‘%37 11,

cell growth factor are Investi tanc cor

present i nvalB-d% eftbe %W&bﬁﬁwme@aﬁﬂnsmge—@@pen@emse lfméhee?@b/eieraﬁp chain
the MRNA of -YRAXIrfs LRAUGEMORNLShel AR GR!dr $cOfendUTRE el BBy ,s%ntegngsgexey
tests for detection the action in the cardi ovascul ar Syst

In vivo testmeats oBdiredl due nomistivayeheesipeiegiseerion [MheMueBER:dhihedn §ivens
di ssol Ve(ﬂl i 7., iWaf(qu eWﬁf?elanepMs @&z@rng(&m Qi' ?5)65%194'[ 89%)?@51@’ranr§ﬁﬁPrs 7700
either orally by 15 stomach tube adm nistration, intraperi toneaflmy

or i ntravengtgeige datggsion Anstramens Gbepling BiogystemsQlng). The pgmertgyobexgmbBgtiony 04

and 300 ng fLBSHANEs RE bk Gnedis Qp@Mm\é‘teE%}Essapﬂ S@ﬂ%r@'(%&aﬁlﬂ:ﬁ'ﬁ’ilasystems Inc.).
Control animals receive only solvent. 4, hour s ™ af

admi ni st r at Se¥fifsrllt Hee MBS sqitféxthrﬁz%ettnhearhq@pwwage Bf-elagzie rdpwdtoewaw fihand
an over dose ykulhSQhdiiianel gRdiFa SRR HHSNhr act ure of the neck and
the organs to be investigated are renove Parts of the organs are
shock- frgzeg n liquid nitrogen. Total RNA i s . 20 obt ai ned fromthe
organ parts aefaa%eég?ﬁowéf@ @ et vyt figd f deniticaptidasfsderindent ingicasedn the
CDNA. The exjrNas&ilgfbxlacm@lceddendsheconid¥huakn bifkgn.genes to be
investigated is investigated by neans of the real time quantitative
pol yner ase ghaln’reactl B Jaohh s J., Livak
K.J., WIIli&ms PWM -6 : S 56 ng an ABI
Pri sm 7700 sequence det ectl on i nst rurrent (Appl ied B| osystens, Inc.).
25Subst anceg-aac cbrdiortest vbmpditication 9bgene pxpyessipn:on | ead to a si gni ficant
dose- dependent increase in the nRNA of erythropoietin in the kidney
after oral qpe Qﬁrcglﬂﬁ(ﬁ]lh@sl dl@g%cnh§$1{aaglsg%n%gmmgst%@étb nh&%rpzlt@&ﬁg%rall
control. 2.b) Determ nation of the erythropoietin [evel in serum ﬁ
test sub$t anewaghiubs sdminisypics. @HPR?@H’P“%S opidHRslEr Biticalglopazeseary - Lyt 4. 5.
ei ther intrapehi Smn@mnhyao@fng sadiafEcAel ¥g o8y Qi ﬁt%&ﬁinﬂﬁktl’a‘ﬁon DRt @himals
dosages are 0.1, 10, 20, 50 100 a é n? subst ance per
kg of body \%F‘Q’]%P“l&ﬁ‘d"eéélﬁr ﬁ.%?? a?lirbﬁftereﬂlaee%wwﬁfmdF atfsiregeshe wimpaly e

only sol venkacriBeka#i® dheerashBlonissliralelafla tdedli @l Fra i@ LB thahb & land hﬁ obg@sd to
adni ni stratl on of. substance, 50 Rl of blood are taken - 63 - from

the ani mal s °F PEFHENR ForPeMnTats et be pgens am shaqkdroasm ip figui giipespelqial RNA is
under short oR@heDSoE the digan Pa@Oh deScrib@NEIRIEES! 1 WiNG:A ! isaharly inRCAOLIN O Mhe

of lithium heparin e}'h bl@'ﬁﬂ?\ﬂ“& srra i s optained by centrifugatian.

The cont ent SGFesEPY fek SEEB'F T PTrihG $racsHP Bt Vptigrdsdds ingestertedrpmrars ahiheried!

}he aid of ame e%mﬁxmff@pmm;mEMISAm(L@amtathrnE%RS ) HAD OSe, ﬁ?ﬁbgs J., Livak F hJ
nmunoassay,_,. in accordance w

t he manuf act"ﬁﬁ%?“ E‘X'?ng‘f"r”’ﬂ‘é o ﬁélolyl‘lgﬁg%%\g&g%ﬁ |Hé‘§9zqﬂe§e%ﬁ“\?é¥?‘éﬂ"

into pg/ m wsimdnh@ paiid Bbsyaeheinenence nmeasurenent recorded for nouse
eryt hropoi etin.

25  Substances according to the present invention lead to a significant dose-dependent increase in the
mRNA of erythropoietin in the kidney after oral or parenteral administration compared with the

placebo control.
2.b)  Determination of the erythropoietin level in serum:

The test substance in a suitable solvent is administered to mice or rats either intraperitoneally or
30 orally once or twice daily. Typical dosages are 0.1, 0.5, 1, 5, 10, 20, 50, 100 and 300 mg substance
per kg of body weight and administration. Placebo control animals receive only solvent. Before the

administration and four hours after the last administration of substance, 50 ul of blood are taken



Subst ances according to the present invention lead to a significant
dose- dependent increase in the plasma erythropoietin after oral and
parental adm nistration conpared with the starting value and the

pl acebo control. 102.c)Determ nation of _¢he cell conposition of
peripheral blood: The test substance in a suitable solvent is

admi ni ster eqlrohpthmaﬁﬁnal‘?rﬁoﬁmaﬁq@ re@ﬂo&@@n vlemg 91@%' & anedh h¥in AhacPk n%llé e/am%@ ©he
or twice daily for several {h@’gé pi cal dosages are e.qg.

1, 5, 10, 2@100503 fellctmda}ﬁﬁpaaw 1igE aﬁbtélurﬂelwpm &ipe %Myplweniagmbtealwd by
admi ni st r at icQfirifuldtioh. Ak MBI SythSFSdihen 91@'b)60§ PlaMk detéhnr{eﬁ%uﬁrﬁg: A of an
t he study, blood is taken fromthe aninmals fromthe venous plexus of
the 15 cor fethrepictiBLBRe(Qypntiking” mapse Epeilpmypriesay. 57 Sysieatse Bgi YMingigapolis,
i s rendersed Usag oRgidbralice whl RGRlnkhQkAf inS QMM TRE WeAlRmedtNBlues are converted
concentrations of erythrocytes, |eukocytes and thronbocytes are

det er ni ned Mo pH@! w‘b%'aalga fetenpe megsus¢meniseqsded s Rouss ArEiARAIRHIY | ng
apparatus. The concentration of the reticulocytes is determ ned by

M Croscope SabseReds Agtofing tB tiRgedlet asventib QQAd er ydifhifepidas- d&bénherﬁ Rreadedn the
of bl ood sneErs st$lned Wi th stain solutlon suitable for this

pur pose ( KABESTAHPIRRAH 4ter o3l nkPryshp Sy stragies cogatret withide F‘Bﬁﬁ‘“%f’a“f%"’é‘d
haemat ocri t thelili:z0em® chrdl.aken fromthe retroorbital venous plexus by
nmeans of a haematocrit capillary and the haematocrit value is read

of f manual | ft L f t] M a centrifuge
SUItab|g%fO? ?hl?ﬂeu “mcg%% g?gn?%ﬁ%%go ‘P%Le?ﬂ%o T the pr esent
invention lead to a S|gn|f|cant dose-dependent increase in the

haemat ocr i t ,The fret sbsjanke peysugablowhentangimipieiercd td vigk ocptseshafintaperteradlly or
and par ent er,ah, aﬁayomvaser @.ﬁly AN saé&pm@rggmwmgésm?e oh.ant b@gl ¥ (LS, %Udloo
the placebo control Det er m nat1 on sol ubi Tty Preparation of

t he starti nansitumg élr?s‘(dilqﬁnﬂef kg oledyitvicighy ﬂ"dA&dﬂWéﬁ@tlonl Cantip)) agifnaks hieceive galy
subst ance arsavefx\@wh&denel& trfacsﬁ.ldp At tanénofr@n We%mMQlﬂdﬂq th© vém E)ﬁl‘é"of the
V-Vial (fromd astechnik Glifenroda GrbH . 8004-wWw H

with fitlfi ngoagradibecaporsbaii V%Bled&mhoms@sa%ﬂnwd@uie{eé ugfiogaulagle by addltlon of

concentr at i Q&i@f cidlle.ME Bbnca@idnd 8r S NIk, leSko¥REtBX BFbriREyt3Qrd deRMhiB&t in
- 64 - Preparatlon of the caljbration solutions: The required

pi petting stp8logt &ngplssr el SBURDLS Aleciropic JmeAsUTE ApPYAIN. Bieagucqnpisiop of the

W th 96 wel k&ictisiyng 1saielehﬁiﬁéd1)yhﬂ&dicbﬁgscfe@rhﬁ§of i §¥6h &4 l(f@merym(}iteé Wwitléthe aid
m Xt ure of acetonltrlle/mater 8:2. Preparation of the startin

sol ution foP! 8%PY BPES FHr<h ik @ odn E‘%‘Ettﬁ?e Keuikbieytor gy PurR%ss (EﬁBE?LEP%%hmk

20  Niimbrecht). For determination of the haematocrit, blood is taken from the retroorbital venous
plexus by means of a haematocrit capillary and the haematocrit value is read off manually after

centrifugation of the capillary in a centrifuge suitable for this purpose.

Substances according to the present invention lead to a significant dose-dependent increase in the
haematocrit, the erythrocyte count and the reticulocytes after oral and parenteral administration

25  compared with the starting value and the placebo control.

3. Determination of the solubility

Preparation of the starting solution (initial solution):

At least 1.5 mg of the test substance are weighed out accurately into a Wide Mouth 10 mm Screw
V-Vial (from Glastechnik Grifenroda GmbH, Art. No. 8004-WM-H/V15u) with fitting screw cap
30 and septum, DMSO is added to give a concentration of 50 mg/ml and the mixture is vortexed for

30 minutes.



5 solvent m xture are added to 10 pl of the initial solution
(concentration = 600 pg/m ), and the m xture is honogeni zed. For each
test substance, 1:100 dilutions are prepared in separate DWPs, and
the dilutions for their part are honogeniged. Calibration solution 5
(600 nghnl): 270 pl of solvent m xture are added to 30 pl of the
stock sol ut ipRH @i i allbrabi Efutiofs: NONMDgeni zed. 10Cal i brati on
solution 4 (60 nghnl): 270 p T of solvent m xture are added to 30 pl
of calibration soJution. 5, and the m xture is honopgeni zed, )

Cal i bration TQBF'QS*PFW‘%‘E‘?'“%?“%F\WIOf“.“eﬁGBt ik b?mééﬁe?}’eﬁ'te“ 3iE GVEP)qpigh 96 wells
added to 10Qsips a BuiCiahdlg adbo The@lwiitingda idta mansk dfhetdfinilct¥ager B3,
honogeni zed. Calibration solution 2 (1.2 nghnl): 270 pl of

solvent m xture are ded to 3 | of | i bration 15sol ution and
Che. i xt ur o TR SRR R Bp 471 e PEPLeT i ToR o §° Rhgr te
pl of solsvensivent xiixre agr gldaddend il of 1xOinjikl @iutic@kdobseatrition =S wkin0)) aRd the
and the m xture i.s, honpgeni.zed. ., Preparat i f..the sanple soluti ;
The requi el SISA TGRS b SR P dil0D Kiivushy S8 PRpTESAR sthefas QEPS
wel | s usi ng aed the djtutidnsfertbdii pag areA@mogdatd. 1000 pl of PBS buffer pH 6.5
are added to 10.1 pl of the stock solution. (PBS buffer pH 6.5: 61.86
g of sodium qr.i d ) Sp4i i t

93,35 g of LN BabicBuciy s Thobhetln BT SuEhB0RE SANMIRE R BRE e o
a 1 litre neelstiomiang tifelreistkre is hymofdnigsk is filled with water and the

m xture is stirred for about 1 hour. Fromthis solution, 500 m are
added tQoa Zalibddis: WRABKY BEnd MBSk AN biB&: Wik dSaddkd te%h I—iWI dPalibration
wat er. Using 1 N aqueous sodi um hydroxi de solution, 25the pHis

adj ust ed t o S@uERn), Pydahermigigre is hamogendsthi r ed pi petting steps are carried
out inal2mM DW wth 96 wells using a Iiquid handling robot.

Usi ng a t enmgrliBlidiesoibul St abi@nS:hakel of tdhenSaKREe as aladli © N0 r Sralieslion
in this manner . are %hlgeken at, hZOC and 1400 rpm for 24 hours. From

t hese sol ut is‘ghtéo,""’r?‘i]é P EEdRroreEWedar e removed - 65 -

Calibration solution 2 (1.2 ng/mi): 270 pl of solvent mixture are added to 30 ul of calibration

15  solution 3, and the mixture is homogenized.

Calibration solution 1 (0.6 ng/mi): 150 ul of solvent mixture are added to 150 pl of calibration

solution 2, and the mixture is homogenized.

Preparation of the sample solutions:

The required pipetting steps are carried out in a 1.2 ml DWP with 96 wells using a liquid handling
20  robot. 1000 pl of PBS buffer pH 6.5 are added to 10.1 pl of the stock solution. {PBS buffer pI 6.5:
61.86 g of sodium chloride, 39.54 g of sodium dihydrogen phosphate and 83.35 g of 1 N aqueous
sodium hydroxide solution are weighed out into a 1 litre measuring flask, the flask is filled with
water and the mixture is stirred for about 1 hour. From this sclution, 500 ml are added to a 5-litre
measuring flask, and the flask is filled with water, Using 1 N aqueous sodium hydroxide solution,

25  the pH is adjusted to 6.5.)
Practice:

The required pipetting steps are carried out in a 1.2 ml DWP with 96 wells using a liquid handling
robot. Using a temperature-adjustable shaker, the sample solutions prepared in this manner are

shaken at 20°C and 1400 rpm for 24 hours. From these solutions, in each case 180 ul are removed



and transferred into Becknman pol yal |l omer centrifuge tubes. These
solutions are centrifuged at about 223 000 x g for 1 hour. From each
sanpl e solution, 100 pl of the supernatant are renoved and dil uted
1:10 and 1:1000 with PBS buffer 6.5. Anakysis: 5The sanples are

anal yzed by HPLC/ MS-Ms5. Quantification is carried out using a

five-point Gad kr@ﬁs?etrl'e@rllt@%M@aﬁ’fpotyﬁlﬁmk?%nnﬁw&b@dTheI:b@olﬁQ)ln&JQl'elden‘ithuE&i at
Anal ysi s sequence: 1) bl ank ol vent m xture

expressed in

calibrati onag‘g‘% atd o 102 BrAgr Fromeaghygample selpigng. wmﬁsqpe@aﬁgt/% remayed
cal i brati on ,s@biMkdaanohzd nedonlwith PBSGadrdrlarsat i on sol ution 60 ng/m; 6)
calibration solution 600 ng/m; 7) blank (solvent m xture); 8) sarrpl e
solution 1:1000;. 7) sanple sol ut| on 1:10. 10 HPLC/ M5- M5 net hod HPLC.
Agi | ent 11039‘“—5%]%. punp (GL311A), autosanpler CTC HTS PAL, degasser
(GL322A) and columm thernmostat (01316A); colum: QGasis HLB 20 nm X

2.1 mm 25 (he tsenpjaraeumeyzed(bsa HBhﬂﬁMBMSohh&mifkanmkenrmd (autSusﬁﬂg Ofive-point
fagr g}i a?: g(N g‘l}brz{mg wa‘j nﬁ test com}g‘%g Egc{lubiﬁ%ls e.x%ressgq in Ulln‘tgnamﬁls secwelg:go})
A, 5% B; rarppink (sobefy mxmrtﬁ%)l@ﬂbra@rﬁﬁ/somloﬁ) 0%- n@/n8,43)mahbr5%1ApIUQ59/d.Ing/ml, 4)

ranp: 0. 84- 0 A 2% B 0 / VB ol
WATERS Quat g?'gﬁﬂ\hmér@%gﬁ?“én‘? y %55% r%%‘é,%mg,“"%% e ?aéé%%O“ R 600 ne/mi;
initial spli7 blerk (40120t mm@x&)mﬁsomom heOOESD sangd@solution 6:60.-

C. Enbodi nent exanpl es for pharnmaceutical conpositions The conpounds
accordi ng t gyt et SN can be converted into pharnmaceuti cal

formul ati ons as follows: Tabl et : 5C0rrposi tion: 100 ng of the
conmpound according to the invention, | act ose (nonohydr at e%ﬁ 50
ng mai ze st aFFERT QEkRT LAEY: quatopup @éﬁ% ﬁgyfpﬁw%ﬁ%ﬁ Péwtwg%sr (¢ B3RS and

Ludwi gshaf eRrelufss ieahoslat @@pkl@Amomgn@@lswmmwmai 8.1 mm, 25 pkalhRtawre: 40°C;
wei ght 212 ng.. D aneter +n'ng radi us of curvature 12

mm
10Pr epar at | dm)blle phase A: water ml of formic acid/l; mobile phase B: acetonitrile + 0.5 ml of formic
acid/]; flow rate: 2.5 ml/min; stop time 1.5 min; gradient: 0 min 95% A, 5% B; ramp: 0-0.5 min 5%
15 A, 95% B; (.5-0.84 min 5% A, 95% B; ramp: 0.84-0.85 min 95% A, 5% B; 0.85-1.5 min 95% A,

5%B

MS/MS: WATERS Quattro Micro Tandem MS/MS; Z-Spray AFI interface; HPLC-MS initial

splitter 1:20; measurement in the ESI mode.



The m xture of conpound according to the invention, |actose and
starch is granulated with a 5% strength solution (ww) of the PVP in
water. After drying, the granules are m xed with the nmagnesi um
stearate for 5 minutes. This mxture is_ggessed with a conventi onal
tabl et press (for tablet format see above). A pressing force of 15 kN

is used as tde r gapiIRRdeamplestorhfirmidlaitaReasimEs Suspensi on for
oral adm nistration: Cbnposition 1000 ng of the conpound accordi ng

0 | e 000, R 095k 0520108, TR DRI AEL RN a0

suspensi on ddkwespond to an individual dose of 100 ny of t he conmpound
according to the invention. Preparation: The Rhodi gel is suspended
in ethanol angd.f.he conpound according to the invention is added to

t he suspensiom. The water is added with stirring. The mixture is
stirred for approx. 6 h until swelling 250f the Rhodigel has ended.
Sol ut i on 3f oCompesitiondni ni st rati on: Cbnp05|t|on - 67 - 500 ng of the
conpound according to the invention, 2.5 g polysorbate and 97 g

pol yet hyl eneo@hyee khe‘l:@ﬁpoua@ a@oRfngQs @He 11%@!1&&1' D' REHRSRBAGhy IR A B0 mg maize
i ndi vi dual dose of 100 of .t he conmpound accordln to thé invention.

Preparati on Staﬁﬁ‘@“&%nlﬁd%ﬁo%’é'b’&ymwg“? SVere) ﬁW@nIt“idé}’r*pSnge% Gemepdend 7 me

a mxture ofmapgsiatskRkene gl ycol and pol ysorbate, while stirring. The
stirring operation is continued until dissolution of the conpound
according t he invention.is c ete. . Sol.ution: The conpound
accor di ng t% %ﬁt Weﬂ%ﬂ%ﬁt@%ﬁlwteﬁgg@bfa\‘}‘éﬂogCHr"ét“E‘?olﬁé'gﬁt rati on bel ow t he
saturation

10 Preparation:

The mixture of compound according to the invention, lactose and starch is granulated with a 5%
strength solution (w/w) of the PVP in water. After drying, the granules are mixed with the
magnesium stearate for 5 minutes. This mixture is pressed with a conventional tablet press (for
tablet format see above). A pressing force of 15 kN is used as the recommended value for the

I5  pressing.

Suspension for oral administration:

Composition:

1000 mg of the compound according to the invention, 1000 mg ethanocl (96%), 400 mg Rhodigcal@
(xanthan gum from FMC, Pennsylvania, USA) and 99 g water.

20 10 ml of oral suspension correspond to an individual dose of 100 mg of the compound according to

the invention.

Preparation:

The Rhodigel is suspended in ethancl and the compound according to the invention is added to the
suspension. The water is added with stirring. The mixture is stirred for approx. 6 h until swelling

25  of the Rhodigel has ended.

Solution for oral administration:

Composition:



10 solubility in a physiologically acceptable solvent (e.g. isotonic
sal i ne solution, glucose solution 5% and/ or PEG 400 sol ution 30% .
The solution is subjected to sterile filtration and is transferred
into sterile and pyrogen-free injection_gpntainers. - 68 - Patent
clainms 1. Conpound of the formula in which 5Xrepresents N or CH,

Rl r epr esent Sofydr 498N cMipodPit@erdiRe k€ He8RRA, 8.5 %350%@5&9 aftr 97 @ polyethylene
7- menbered heterocyclyl radical which is attached via a nitro

en
at om glycoh {081 ¥ & HerrHerltigfesreresRong anciadivigen) dps o JBS st tsaeoppoupd
substi t uent acophedeo thagvdQpubstituent is selected fromthe group
consi sting of hydroxyl, hydroxycarbonyl, Cl- C3-al kyl,
Cl- C3-al kyl gm no.and C3-C6-cycl oal kyl, or where the
het er ocycl yF P34 % may be substituted by 1 to 4 fluorine
substituents, or one of the salts, solvates or solvates of the salts
t her eof . 515ZhCormmumtlacagding b thg itventidnas msiendaihiamaaik@rel & @dlyethylédeadlycol and

Xrepresents p’(}{ygoﬁ'bag:'whﬂ {t@l@l{g.e%ﬁy}tﬁfi&yo%lél‘gg&nis UnuGYAReil dissolution of the compound

according to the invention is complete.
i.v. Solution:

The compound according to the invention is dissolved in a concentration below the saturation
10  solubility in a physiologically acceptable solvent (e.g. isotonic saline solution, glucose solution 5%
and/or PEG 400 solution 30%). The solution is subjected to sterile filtration and is transferred into

sterile and pyrogen-free injection containers.



R2represents a saturated 4- to 7-nenbered heterocyclyl radical which
is attached via a nitrogen atom 20where the heterocyclyl radical is
substituted by 1 to 4 fluorine substituents, - 69 - R 2represents

pi perazin-1-yl, where piperazin-1-yl is_ggbstituted by one
substituent, where the substituent is selected fromthe group

consi sting GhtaBasascycl oal kyl , or 5R2represents azetidin-l-yl, where
azetidin-1-yl is substituted by one substituent, where the
substituent is selecte the group conS|st|ng of hydroxycarbonyl ,
Cl- C3-al kyl "' c1 mwgpgﬁgéﬁ€] B8'%4nd c3- Cs- cycl oal kyl, or

10R2r epresent s 1 2- oxazi nan-2-yl or 1, 4- oxazepan- 4- yI, or one
of the salts, solvates or sol ygtes of the salts thereof. 3. Conpound
according to Claim1l or 2, charfacterized in that Xrepresents N or CH,
Rl represents hydrogen or cyang R2r e esenks:wzetldln-l-yl

pyrrolin-1-yl or plperldln-l-xgi ere zetk indl-yl, pyrrolln 1-y1
t

and piperidin-1-yl1 are substi } 0 Rhe substituents,
or \N (I,
in which
5 X represents N or CH,
R represents hydrogen or cyano,
R’ represents a saturated 4- to 7-membered heterocyclyl radical which is attached via

a nitrogen atom,

where the heterocyclyl radical may be substituted by a substituent, where the
10 substituent is selected from the group consisting of hydroxyl, hydroxycarbonyl, C,-
Cs-alkyl, C,-Cj-alkylamino and Cs-Cg-cycloalkyl,

or
where the heterocyclyl radical may be substituted by 1 to 4 fluorine substituents,
or one of the salts, solvates or solvates of the salts thereof.
5 2 Compound according to Claim 1, characterized in that
X represents N or CH,
R' represents hydrogen or cyano,

R? represents a saturated 4- to 7-membered heterocyclyl radical which is attached via

a nitrogen atom,
20 where the heterocyclyl radical is substituted by 1 to 4 fluorine substituents,

or



R2r epresents piperazin-1l-yl, 20where piperazin-1-yl is substituted in
the 4-position by one substituent, where the substituent is selected
fromthe group consisting of C3-C6-cycloal kyl, or R2represents
azetidin-l-yl, - 70 - dirnethyl am no, og9 R2represents

1, 2-oxazi nan-2-yl or 1, 4-oxazepan-4-yl, or one of the salts, solvates
or solvates of tR& salkpsschBigpealin-154. Process for preparing a conpound
of the formula (1) or a salt, solvate or sol vate of the salt t her eof

di Caim1l, ch t
Formia 0\ (1R (1) ROeRBEREIPR Ghdi®has RlecTpBRe R ghoghFaieerys

Claim1, and lOZIrepr&&e&ﬁﬂmﬁﬁﬁ@yﬂp&ﬁmﬂmhyﬁCTC§quﬂmﬂed in an inert
solvent, if appropriate in the presence of an acid, with a conpound
of the formula

or
5 R? represents azetidin-1-yl,
where azetidin-1-yl is substituted by one substituent, where the substituent is
selected from the group consisting of hydroxycarbonyl, C,-Cs-alkyl, C,-Cs-
alkylamino and C;-Cg-cycloalkyl,
or
10 R* represents 1,2-oxazinan-2-yl or 1,4-oxazepan-4-yl,

or one of the salts, solvates or solvates of the salts thereof.
3. Compound according to Claim 1 or 2, characterized in that
X represents N or CH,
R represents hydrogen or cyano,
15 R’ represents azetidin-1-yl, pyrrolin-1-yl or piperidin-1-yl,

where azetidin-1-yl, pyrrolin-1-yl and piperidin-1-yl are substituted by I to 4

fluorine substituents,

or
R® represents piperazin-i-yi,
20 where piperazin-1-yl is substituted in the 4-position by one substituent, where the
substituent is selected from the group consisting of Cs-Ce-cycloalkyl,
or
R? represents azetidin-1-yl,

where azetidin-1-yl is substituted in the 3-position by one substituent, where the

25 substituent is selected from the group consisting of hydroxycarbonyl, methyl and



R2 NN " - NH2 in which R2 has the neaning given in Caim1l
15to give a conpound of the formula - 71 - (I'V), in which Z1, R
and R2 have the neaning given in Caim1l, whi ch, al ready
under these reaction conditions or in a-gubsequent reaction step
under the 5influence of a base, cyclizes to give the conpound of the
formula (1), and the Gosp@wadoof the formula (1) is, if appropriate
with the appropriate (i) solvent and/or (ii) base or acid, converted
into one of its salts, its solvates or solvates of its salts, O [13]
a conpound of thé& fornula 10 (V),

R? represents 1,2-oxazinan-2-yl or 1,4-oxazepan-4-yl,
or one of the salts, solvates or solvates of the salis thereof.

5 4 Process for preparing a compound of the formula (I) or a salt, solvate or solvate of the

salt thereof according to Claim 1, characterized in that

[A] a compound of the formula

O H
2-° A
O —< .,

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

N am,

in which R? has the meaning given in Claim 1,

15 to give a compound of the formula



in which Z2 and R have the neaning given in Caim1l, is condensed
with a conmpound of the formula H3R (0-Z2 N/ H3CO-Z2 (VI), in which
- 72 - to give a conpound of the formula CH I3 HC- N sh, in which Z1
and |l e have the neaning given in Caimly7;and then reacted in the
presence of an acid with a conpound of the formula (I1l) to give a 5
conpound of the formuba (1V), which, already undgr these reaction
conditions or in a s@fbsequent reaction step undefr the influence of a
base, cyclizes to give the conpound of the for (1), and the
conmpound of the foNAUI™® (1) is, if appropriatd with the appropriate
(i) sol vent and/orL&ii base or acid, convert i pto one of its
salts, its solvates yates of its salts, N ?H

i
HN H Na. H
—l
| X
O
21/0 N/x\\N Z1/ N/ \\N
R' R’
(Iv),

in which Z', R' and R? have the meaning given in Claim 1,

which, already under these reaction conditions or in a subsequent reaction step under the

5 influence of a base, cyclizes to give the compound of the formula (I),

and the compound of the formula (I) is, if appropriate with the appropriate (i) solvent

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

1 V),
10 R

in which Z' and R' have the meaning given in Claim 1,

is condensed with a compound of the formula

HaG 0—27°
/N—< VD),
H,C 0—2

in which

15 7’ represents methyl or ethyl,



10or [C] the conpound of the formula is, in water as the solvent
in a one-pot process, reacted initially with a conpound of the
formula 15& H(I X), in which I e has the neaning given in Claiml, and
then with a conmpound of the forrmula (VIL¥2t0 give a conpound of the
formula (1), and the conmpound of the forrmula (I) is, if appropriate
wi th the approprtaie (dompsiel veRé foanes or (ii) base or acid, converted
into one of its salts, its solvates or solvates of its salts. - 73 -
5. Conpound according to any of d aj 1to 3 for treatnent and/or
prophyl axi s of diseases. 6. Use of ja3conpound according to any of
Claims 1 to 3 for the preparat Hgo—of, a medi cament for treatnment

and/ or prophyl axis of diseases. 7. of a conpound according to any
of Claims 1 to 3 for the preparaE;on f axquicanent 5f or treatnent
and/ or prophyl axi s of cardi ovasCtu MyEades, cardipac i nsufficiency,

anaem a, chronic kidney diseases a reﬂggzgnsufficiency. 8.

Medi canent conprising a conpound aé%ording o,any of Caim 1to 3 in
combi nation with an inert, non-toxic, pharnaBeutically suitable
auxiliary.

in which Z' and R' have the meaning given in Claim 1,

and then reacted in the presence of an acid with a compound of the formula (III) to give a
5 compound of the formula {IV), 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 (),

and the compound of the formula (I) is, if appropriate with the appropriate (i) solvent

and/or (ii} base or acid, converted into one of its salts, its solvates or solvates of its salts,
10 or
[C] the compound of the formula

Cl

H (VI

is, in water as the solvent in a one-pot process, reacted initially with a compound of the

formula

15 RAH  (ax),

in which R? has the meaning given in Claim 1,
and then with a compound of the formula (VII) to give a compound of the formula (I},

and the compound of the formula (I} is, if appropriate with the appropriate (i) solvent

and/or (ii) base or acid, converted into one of its salts, its solvates or solvates of its salts.



9. Medi canent according to Claim@8, in conbination with one or nore
further active 10conpounds chosen fromthe group consisting of ACE
i nhibitors, angiotensin Il receptor antagonists, beta receptor

bl ockers, cal ci um antagoni sts, PDE inhi bytors, mneral ocorticoid
receptor antagonists, diuretics, aspirin, iron supplenments, vitamn

B12 and fol isc acCemsduppicesring s,ang botihiis 1 t¢l3 @i trévhrhéht {rdlof Propiy)axis of diseases.
derivatives, tunDur chenntherapeutics and anti biotics.

1510.Nbdica rdln for, treat an
or ophyl ax o oof - careltovaseurgruRdicud'o iy L STRUET R ePER §f mesicamen

anaem a, chron|cﬂkudmmyndm&ea&QQMamdﬁHEﬂak.insuff|0|ency 11 Cbnpound
as defined in any of Clains 1 to 3 for use in a method for treatnent

and/ or prophyl| aXUE ogné;gﬁgéﬁ%sl&’i(c%&%}ﬁ'u% ang of @fﬁﬁﬁ’ssr 0 %ﬂheg]ﬁ %?FL%HS b Lh&fRG¥ent

anaem a, chronic eases and renal Insuffic
5 for treatment and/or prophylaxis of cardiovascular diseases, cardiac insufficiency,

anaemia, chronic kidney diseases and renal insufficiency.

8. Medicament comprising a compound according to any of Claims 1 to 3 in combination

with an inert, non-toxic, pharmaceutically suitable auxiliary.

9. Medicament according to Claim &, in combination with cne or more further active

10 compounds chosen from the group consisting of ACE inhibitors, angiotensin II receptor
antagonists, beta receptor blockers, calcium antagonists, PDE inhibitors, mineralocorticoid

receptor antagonists, diuretics, aspirin, iron supplements, vitamin B12 and folic acid
supplements, statins, digitalis (digoxin) derivatives, tumour chemotherapeutics and

antibiotics.

15 10. Medicament according to Claim 8 or 9 for treatment and/or prophylaxis of cardiovascular

diseases, cardiac insufficiency, anaemia, chronic kidney diseases and renal insufficiency.

11. 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

diseases and renal insufficiency.



