- 1 - Substituted sodi um 1H pyrazol -5-0l ate The present application
.relates to sodi um
- 146- (nor phol i n-4-yl) pyrimdin-4-y1]-4- (11, 2, 3-triazol -
1-y1) - 1H pyrazol -5-ol ate, to processes for its preparation, to its
use for the treatnment and/or prophylaxis of diseases and to its use
for the pr&phstintedsodiim Hbgyvaetedaelatef or t he treat ment and/ or
5prophyl axi s of diseases, in particular cardiovascul ar and
haemat ol Og"[‘i:l@%reggnﬁﬁ)?ﬁ@aﬁoﬂggteg 'todéaﬁf:ﬁmdi-E@ﬁs%?ﬁlohﬁﬁqzlﬁa%mlﬁfn%ﬁ RGN o701
heal i ng. The the formul a
146- (rmr phdmlhllﬂrpyrmﬁrqht@u - progeases or( fHprepgrat®ng (¢ 4 quse 1foxy the. treatment and/or
%z%p)(/:rgfglh gﬁ)lpﬂylang Aisegsgg Hﬁ @coq{srﬂs'!e ?or(tfl@%%}gag)d’tlon of medicaments for the treatment and/or
triazol 51- piophylaxis ofj awﬁ%mmawyw@mva@u@r@d hiematoldginahgischsgs angl kadney diseases,
(Ib)), is known f5 Vﬁg%&#&%ﬁ?OG?B?l HNN.N,,-- NNI N-- NN

M@m: ?ﬂk ) The conpound of the fornmula (1) acts
as an |nh|b|tor of HI F-prolyl-4-hydroxyl ases and, as a result of this

speci fi ¢ nmd&hapmamndpf &étfm@wla GIh dt[é*é@orph@ltne‘l*ylwﬂéml@ﬂafﬂ"‘bﬂ Hok.3p-triazol-1-yl)-

admi ni st raOfyaybiSol ndi! #fn i%%l&l%' @%Qxf 2lrk- Fn&rﬁﬁcgﬁh ﬁ%ﬁﬁmﬁmf}l]ﬁﬁ(lﬂ 1,2,3-
for exanple, ﬁ]el?ithro poietin, bi'ol'ogi cal procCess

15t ri gger ediazplelr-Eiy,2-diliyerp- %E*pylfiéﬁﬁéb@an%@ f‘fé’mytﬂﬁzrl@lﬁ@)l@@i sis *h@vn from WO

conmpoung o§0¢ﬂgﬁ§p[nula (I') is hygroscopic and, at customary
environnmental conditions (20- 35C, atnospheric pressure), takes up up

to about 6% by wei ght of water even at a relative atnnspherlc

hum dity above 20%+hy At an heric hum dity of 3 9 t he
ght of vvatar i s| al nost corrpl ge\%lf th ng

upt ake of 6 N
at nospheri c,hum di Hec ow 39%-h,

formula (1) rél easds pallt off the water 1t conpr s u tak of
water or release BP wat Br_géhders handling of the conp&und NE__Lihe
formula (1), for exanple wei ghing operations, and the production of
t he conpound of the f@ngula (1) in a uniffjorm stable and(idgfinined
formfor use in nmedicanéents or the production of nedi canents

conpri sing compound of the formula (1) more difficult. In particular,
this i ncredbesomneund elcthnfosanla 63 getna aipkibitniof HIF-pielyl privdrasylrsshanss as pmsult

adm ni stragi i s‘fp%ﬁ‘e? nde QRS Q1idH) %dQEHéfP&PcéP JarftetaD6r 5T fHiAstatidn, BY G Vivo
as, for exanple, tablets, granules or drink solutions, since neasures

for contr ollqdrlﬁ@naﬁalw tagst aanenepchesmbersarple. anyihopeietp, andeofithapiplosigal peocesses
malznt aiy a4kl HRSHNEENL! Bt HaipRf effifpsegpound of the formula (1).

The compound of the formula (I} is hygroscopic and, at customary environmental conditions (20-
35°C, atmospheric pressure), takes up up to about 6% by weight of water even at a relative
atmospheric humidity above 20% rh. At an atmospheric humidity of 30% rh, the uptake of 6% by
weight of water is almost complete. If the atmospheric humidity decreases below 30% rh, the
20  compound of the formula (I) releases part of the water it comprises. This uptake of water or release
of water renders handling of the compound of the formula (I), for example weighing operations,
and the production of the compound of the formula (I) in a uniform, stable and definined form for
use in medicaments or the production of medicaments comprising compound of the formula (I)
more difficult. In particular, this increases the technical expenditure during the production of
25  administration forms comprising the compound of the formula (I), such as, for example, tablets,
granules or drink solutions, since measures for controlling and regulating atmospheric humidity are

required to maintain a uniform concentration of the compound of the formula (I).

It has now been found that it is possible to prepare from the compound of the formula (I) a sodium

salt which, compared to the compound of the formula (1), has decisive advantages.



The present invention provides the compound sodi um

.146- (nor phol i n- 4-yppyri m di n-4-y1] -4-(1H
1,2,3-triazol-1-yl)-1H pyrazol -5-ol ate, which corresponds to the
conmpound of the formula (I1) In the context of the present

i nvention, sodium 146- (norpholin-4-yl)pyrimdin-4-y 1L ﬁuﬁlkkl 2, 3-

5tri azol - 1- g presast pyendipn prosides the eonirogngpisdiven bio-(inepifosr )aymmud)n)cl-vl?.réi-(lH-
preferably 1%?%‘3%1 1Ly H@g%?dl lsigng f\ﬁ&'iai{‘co}élﬁ 1J$ﬂ§?o @S ofttﬁ’e foftfula II&

i nvention of the coripoun £he Formil a ensures t conpar

to the known conpound of the formula (1), a S|gn|f|cantly hlgher
stability with respect to the uptake.qr release o er is achieved

in cases of varying atnosph hu ‘“ﬁb Sodlun1 (nor pholin- 10
4-yl)pyrimdin-4-y1]-4-(111-11 2;& TR | - 1- \\ijazol-S-olate
(conpound of the fornula (IWY?hponpr ses ess 5% by wei ght of
water and is not hygroscopic, and ugger custo ry envi ronment al

condi tions (20-35C, atnnspherlcﬁ%?essure) evéfl at an el evat ed

at nospheric humdity of up to 9 rh its water content changes only

to a mnimal extent, i.e. by |less thaR 5% by wei ght. Technically,

i.e. during melghlng operations and i gértlcular in cases where a

uni form 15 concentration of the conpound of the fornmula (Il) in an

admi ni st ratg g cmwo%wbr@s%m i R SRR 1781 gﬁ&ghﬁﬁlux @lﬂ&l&rﬁﬁiﬂ.&%% L{1910,2,3-
or a tablet, has to be ensured, thé conpoun ormul

consi defabltiazelakyid Hinyraaliplate (sampatet] ofi temforredanfii) @oprﬁ%rablﬁ@r@mwﬂallme
of the formya (1) the conpound of the fornula (I'l') has a higher
solubility 1n water. The invention furthernore provides a

process for preparing the compound of the fornula (Ilz 20according to

t he i nvent Tonusccaseerdiag & the dnyentipntoh die compound pb dieriarmsia tHenfusisiitecoppyred to
(la) $he kneﬁrﬁfc%ﬁdﬁﬁg of §1e€fbﬁﬂ€aﬂi (IIj)Oa @1g9i'f‘@zﬁl@l§ Sidher staﬁfllﬁ?%ﬂl@& E(J?%) the uptake
conpound of the fornul a according to the invention ﬁ

char act er i PEtflgass affjuafer ﬂsr?@hlévﬁﬁiﬁ%aw fvamheg afrwﬁhﬂﬂ& hem}dlwssqdé@}tl éﬁj(mthaﬂm-
sol ventpwi Mtyl)%g.%ﬁfaﬂm §lg—dl(lk'ﬁllrﬂﬂfrﬁ¥dlqeylﬁﬁll Blagi5-didte 2RRpBRId &4 Be \Mrinma )
addi tion of ase. ref'erence i s given to a process
preparing CHBPIESTRSE O SYehky FistentiPh veler pnddt spdhyRiosLepiGtang under customary
i nvention WiifAmbsalC Pﬁfdﬁfbh? r(i?(?-%*c' Rtchphere hﬁeé%(ri’nﬁﬁ%&ﬂ aPfant él@vafe@r b heric

(1) is reacted in a sol vent w th aqueous sodi u dr oxi de sol ution
wi th addi t BBRIAEY of v ©ORYA A H"étef qeRéen ehaBges SRV VP # ml@@alu it ey igse Ehap P-5%

aqueous  sodi, Wiy detmicdsy, $Q|dhhhg&e%hln§o§é?ﬂidd£nm§ﬁh attRuldCAERE Where a uniform
carried out in a solvent, preferably rn a tenperature range of from
20C t o 420€oncsaripe of Be Fgmpsmed ef @pfgmply () nemsdnmsipeon farrg suchfas.fiproprample,

40C to 70C raﬁﬁle@tamh&ﬂdti%n%%sﬁbléte had{cOB8 enkreliN@e %U&B@Jﬁa'cﬁ rihc formula (I1) is
obt ai ned, the conEpun e formula (11) is isolated tration

at a tenperasifead e%ac?\)é"eFP h@@t‘s dnadgow, cpppiret bihe W@W%Pr%@ﬁé@@?‘%ﬂ & the

from 0C tOc&%&mnégfﬁ&ﬁPﬁQ@?ﬁj&mQﬁﬁﬁéu5ﬁbmﬁﬂguhkr'5 subsequent |y
dried. If the reaction is carried out with addition of a base, the
conpound of the fornula (D is generally first dissolved with additian

of an orgarf'e iysation; Rrtheragieiipvidegta Bropestier Bierarias dhe Feranerdbef fhy formula (I

20  according to the invention, characterized in that the compound of the formula (T)

Zz—ZT1

e o Y o
Y = R

(la) (1) (Ib)

is reacted in a solvent with sodium hydroxide or aqueous sodium hydroxide solution or a sodium salt,

if appropriate with addition of a base.



15 120C, preferably at a tenperature of from40C to 70C, at

.atnospheric pressure, and the conmpound of the forrmula (I1) is then

preci pitated by addition of sodium hydrox de or aqueous sodi um

hydr oxi de solution or a sodiumsalt at a tenperature of from20C to
120C, preferably at a tenperature of from40C to 70C, at atnospheric
pressure. Frdpreichds sughiens Pioprse T arapedns i, gorersvprh f the dermuise(H Geqerding to the
(11) is isohRb@al AXchlis bilatRllion 1§¥ha?-th5 @(g%ﬁ)ﬁﬁf S e ﬁﬁﬁlﬁ@@ﬁlm rgﬁgdﬁpg st with
20preferably at a tenperature of fromO C, at atnospheric
pressure, aAopgsofigmdndeEdrontipy lfdppléwaf%&llad#ﬂ@wrﬁ@%ede and aqueous
sodi um hydr oxi de solution and the sodiumsalt are enployed in a nolar

ratio of f rPQH‘cha:%rét&en%e @1\% tc?ﬂf:ibé’e@al B frepatthd fe E&%ﬁﬁ& oftti &H&le@@[ﬁr@&%&g to

of the formula (1). Preferably, sodi um hydroxi de and aqueous sodi um

hydr oxi de dkstivieentnm vdridh i Heragieidned i thaithe camzou%@ﬁfb«? foyrada (DHs geagigs] i p solvent with
ratio of fraeﬁgoﬁssgdlhﬁ h%drém&@sloﬁﬁml?gh'ﬁéﬁﬁlt@ﬂ%ﬁn%}lzﬂnﬁ@Spea to the

conpound of 'the formu . Suitable sodiumsalts are, for exarrpl e,
salts of organic acids such as sodi um car boxyl at es, such as,

exanmpl e, sddF dFACheYRh sodvm dydotids OF ARURPE, SOéwmsl@rdf%“Qﬁsoi%@? @amsedlum salt is

aci ds such g@SeralfyOfan@4adiPlif a SRShURERHNP AR h QemSFePHid Pakde G ﬂPcQﬁ@bQE to 120°C,
sodi um phosphat €, sodi um hydr ogenphosphat e or sodi um 30chl ori d

Sui tabl e s®PUSHRALY RiFlEraplyie R taiPersReT Mgl RIHIORSI0°E & 7%Qaﬁﬂrr@splvﬁétp pEsRwre: From

et hanolyy NRy QRRAGn oHtﬁﬁH%r @B 3BAound oPUE 3R (BPR IM&W filtrhiRARYE APkrature
1-pentanol , or tetrahydrofuran, or acetonitrile, I"uene, or

1, 4-di oxanéeWWnZQ‘iQﬁnééOcﬁ Preferaty p ph AR RS Of Emé@"c &20rﬁ,>@ﬁ almesphstic prggsure,

sol vent s an&lltlssugggg}eh #gskd th water. Preference is given to
met hanol , et hanol propanol, tetrahydrofuran or m xtures of the

sol vents rrentl oned wth water. Particular preference is given

i xtur ea off HECHAIRGI IR AT G Ut RaBisealne FPRRTEF of e Rompale (g s senerally

between 1 first d@R6lv&Owith dddiNdnVdf anV Epini® Bhisei ik Wl @l’veﬁ’crzﬁfaefeﬁlﬁé‘r@tufesofgerEQO"C to
to m xtures of nethanol with water in a ratio between? : 3 and 30

(v/v). Bsuil28kh erelerapiniat aplsmperaireot &pmi 4°¢ anilies 2t pfarsehsric pessure, and the

exanpl e, t ch@hdih aemtﬁeefoﬁﬁulgh(nﬁ@nh&pyﬂe&fnkbyédawy miuoffrcﬁffssalsﬂqgmo&ldgloy%aueous
totrlethylamne Teorganlc base i s GTTE in aratio of
BPEa

to 4 mol ar SeduRRudrerfessaliiion o asjgiem safi gt Wﬁdﬁﬁwmo%ﬂ @Ffél%‘)o@arﬁﬁfarably ata

(1). Pref eralfeyarurt Be f@ﬁlgmﬂcqo br@&;e at StnePleRY Qebshie. @rérﬁ&h@s@%enﬁﬁ@%@rn& the
to 1.5 nolar equivalents wt ect to the conpound of t

(1). 10The °pregyar &f fhsosrla HB 1& sy Hratiopat Féffl?ﬁffaé“f% batyee 28 angB0°C,

to the nV?FHféréB]y gdteRPeratukdIStt féth @ Ry 2d°beal RACHhAR HELBEERE Q\’éﬁbsequently
Schene Expl anation of the figures: Figure 1: IR spectra of

t he corrpouﬁﬁe‘il)f the formula (11) and of the conpound of the fornula
(I') Figure 2: Raman spectra of the conmpound of the formula (ID and of

t he corrpoursddlaifn Tybx%xﬂcd@ﬁﬁﬂlécﬁle&ds)soﬁhiﬁql&@ro%de b 1Mh Sné RRGHAAmMAh] bik@m loyed ina
conpound of H ormul a (SI 1), and of the canpound of the forpmul ﬁ

molar ratio of from 0.8 to’2 molar equivalents with respect to the compound of the ormula @.

Preferably, sodium hydroxide and aqueous sodium hydroxide solution and the sodium salt are

25  employed in a molar ratic of from 1.0 to 1.4 molar equivalents with respect to the compound of the

formula (I).

Suitable sodium salts are, for example, salts of organic acids such as sodium carboxylates, such as,
for example, sodium acetate or sodium citrate, or salts or inorganic acids such as, for example,
sodium carbonate, sodium bicarbonate, sodium phosphate, sodium hydrogenphosphate or sodium

30 chloride.

Suitable solvents are lower alcohols such as, for example, methanol, ethanol, n-propanol,
isopropanol, n-butanol, sec-butanol, isobutanocl, 1-pentancl, or tetrahydrofuran, or acetonitrile, or

toluene, or 1,4-dioxane or mixtures of the solvents mentioned, or mixtures of the solvents



5 Figure 4: 'H NVR spectrum of the conpound of the fornula (11)

JFigure 5: IH NWR spectrum of the conpound of the fornmula (1) Figure

6: 13C NWR spectrum of the conpound of the formula (Il) Figure 7: '3C
NMR spectrum of the conpound of the formula (1) Figure 8: Mass
spectrum of the conmpound of the forrmula (I1) 10Figure 9: Mass

spect r um ofmentiened orifhovisier- Sfeferprise fingiven & Mmpthagol. (rilrasol] G-propapely tetrahydrofuran or
di ffract Og'hﬂﬁﬂ%gfof URE sGIROM 109%d mﬁ é?ér”&i%lﬁc& Arl Qreﬂ: et & qren ?8 fn@%{ures of
di ffract ogranm of the conpound of t or mu 6 e cofrpound

t he for mul anefhanyl vthcwatetion gthenel with watwem Irab%b@?vemsl ahanqlrﬁﬂ)drle(sebazbwwamcular
useful spe i L e
for use as ?)Pnc{ef%lé%%%ecgﬁ m‘?ﬁm ed}tgll#eg% 1%%&11 %} 1 ra%? B%ﬂgél' g(l%ga%g? LAY

di seases in humans and animals. The conpound of the fornula (II%

accordi Ag tsifable erayemt bases jase diestiaongunigpfedsuals a6, s feciekaeple.niightlgnine  or
of HLF pr Old){.l;org%ppbégl&ﬁﬁlydeaﬁ%?eren% id Eﬁ@erp%st'r@th?gmlntas’l“mﬁrgm& 955@% @ﬁbloyed ina
properties, e conpound of the fofnula according t

i nvention edie déroarplodymelar espivelents wtéaqsnemo thmermenouyyt efﬁht;/foamiﬂg (BfPreferably,
car di OvaSCltﬂeatgr ISERE &Sem 16}/69% E'rgtl'bl Gl frcﬁl‘?‘b@t@q 5I §H‘a‘1f Edu aﬁ:ﬂﬁxamh respect to the
coronary heart “di sease, andi nha pectoris, nyocar arction,

stroke,  ar cempasdpbthofirsulaéisent i al , pul monary and nallgnant

hypert ensi on and peri pheral arterial occlusive disease. The conmpound

of the jhormyl ?reﬁdn!\t)on JEFRHhGnk Qf b ?orhﬁl!%ﬂﬂc@d?dd@ tof tHE hbéiﬁxﬁi?l‘:a% be illustrated by
suitable for the treatnment 25 and/or prophyl axis of blood formation

di sorders, theuesstiopsichemgrbcleyanpl e, i di opat hi ¢ anaeni as, renal anaem a

and anaem as acconpanyi ng a tunour disease (in particular an anaem a

i nduced by gehgsot herapy), an infection (in particular H 'V infection)

or anot her TnfTammtory di sease, such as, for - 6 - exanple,

rheumatoid arthritis. The conpound of the formula (H) according to

t he inventgga\ls reover 'table for supporting treatnent of
anaem as a Nﬁé;? | oss, iron deficiency anaem a, vitamn

def|C|ency as a result of vitamn B12 deficiency or as
a result of foli® acNd/ﬂef|C|ency) hyp@@ﬁm@&m@eand apl asti c anaem a
or haenol ytic anaemia, or fgr supporti ﬁﬁht 5 of an Hlas as o
a result of iron |I|zat|on dlsorders ﬂbsmachrestqﬁ“ﬁ enua) or (:;
anaem as as a res t of ot her enddOrlne—drserders—fe Ol=p’ |

hypot hyroi dosi s). The conpound of the formula (H accordingoto heN

invention is furt; r nor e s bIe for increasing the haenn;ocrlt\ﬁhth

t he ai m of bIoo r aut odonati on of bl ood before
oper at i ons.NJfie C he formula (I11) according to the (M

i nvention can nnme used for the treatnent 10 and/or
prophyl axi s of operatlon rélbat ed states of ischaem a and consecutive
synptons thereof after surgical interventions, in particular
interventions on the heart using a heart-lung machine (e.g. bypass
operations, heart valve inplants), interventions on the carotid
arteries, interventions on the aorta and interventions with

i nstrunmental opening or penetration of the skull cap. The conpound of
the formula (11) according to the invention is furthernore suitable
for general treatnent and/or prophylaxis in the 15 event of surgi cal
interventions with the aimof accel erati ng wound heal i ng and
shorteni ng the conval escence tinme. The conpound of the formula (I1)
according to the invention is noreover suitable for the treatnent and
prophyl axi s of consecutive synptons of acute and protracted ischaemc
states of the brain (e.g. stroke, birth asphyxia). 20 The conpound of
the formula (11) according to the invention can furthernore be

enpl oyed for the treatnment and/or prophylaxis of cancer and for the
treatnent and/or prophylaxis of an inpairnent in the state of health



The conpound of the fornmula (11) according to the invention is
furthernore suitable for the treatnment 5and/or prophyl axis of sexual
dysfunction. The conpound of the fornula4ll) according to the
invention is noreover suitable for the treatnent and/or prophyl axis

of diabetes nellitus and its consecutive synptons, such as, for
exanpl e, diExblerdtion pfthe figuresnd mi cr oangi opat hy, di abeti c nephropat hy

and neur opat hy. The conpound of the fornmula (Il) according to

t he i nventi S '

or ophyl axi & tar ' IEREENE oo SRR & AQbmhhL) 4% TRt AN omnuia ©
|iver, for exanple. In particular, the conmpound of the formula (I1)
accor di ng fFeeureyeRpmanespedira af the compewndsf the deymalafBrangd pbibeigampeinst of g formula (I)
treatnment of retinopathy in premature babies (retinopathia
prenatUror@Ehm3T0©ﬂﬂﬁ%§ﬁﬂﬁahﬂ%ﬁﬂﬁ&ﬁﬂoﬁméﬁﬁﬁﬁﬁaB%R&&ﬂﬁﬁmh?&mH%?meﬁmhﬁﬁa)
conpound of the formula (I1) according to the invention for the

t reat ment and/orﬁgrevention of diseases, in particular the

aboveredt i & 4TS NN Respectrunrrh the spraraupd ofithafawuladi) mor eover provi des

the use of the conpound of the fornmula (11) according to the

invention frgfretsh & RVROPERUINAA the koBpoiBdbameituld @ t he treat ment
and/ or prevention of diseases, in particular the abovenenti oned

di seases. _ The p t invention noreoyer _praovides a nmethod for the
treatment &HHFGY é?@@@ﬁﬁeﬁw ?f%thecﬁog’B%‘@§¥t%F fermelp gﬂcul ar the

abovenenti oned di seases, using an active anmount of the conpound of

t he fonnul &igliel7) “20RMR gpettngoftie: dol@oundveimt fopula {The conpound of the
formula (11) according to the invention can be enployed by itself or,

if require in conbination . wWith other acti onpounds. The present

| nventon ity ER3PBO1n ERekdrelidi e ML "6 "t he compound o

the formula (11) according to the invention and one or nore further

act i ve 10ompureds Massrpganniotht eompoound dftledommiat(land/ or preventi on of

t he abovenenti oned di seases. Suitable 25 active conpounds in the
conbi nat i on. Wi 1 . I and preferably

are: ACE i % ilt% g)r( g%y dé%g‘ftﬁ%?]ﬁé ?ﬁt‘ﬁ?f&]?[pgé@gotfg{e ﬁglﬁ}%%ggﬁi sts, beta

receptor bl ockers, cal cium antagonists, PDE inhibitors,

m ner al ocokiguredil dXwayokiredesramm affoeéapounddif thederingk, (Daspirin, iron

suppl enents, vitamn Bl12 and folic acid supplenents, statins,

digitalis (digoxin) derivatives, tunour chenotherapeutics and
antibiotics. - 8 - preferably, enalapril, captopril, lisinopril,

ram pril, delapril, fosinopril, quinopril, perindopril or trandopril.

In a pref edheepnpnpesiif terferngia {heccordips iy the myenfipreshewppioumeresstablenesetul spectrum
formul g5(1 b pREARLRERS deGort REs HAERL 5RRLIE ForABE O hialiEnits! B the treatment and/or
conbi nation wth an angiotensin Al antagonist, such as, by way of
Sexanpl e aR@PPradsal disgages i kygngns ad anigalidesart an, val sart an,

tehni sartan or enbusartan. In a preferred enbodi nent of the

i nvention, ThhgngRIROMME Bimuld @) hRpaik o fhi thverfiof ArditiRehishe dsPSpecific inhibitor of
invention is adm nistered in conbination with a beta receptor

bl ocker, stERPalyl4-BydrgRedasest exanpl e and preferably, propranol ol
atenolol, tinolol, pindolol, alprenolol, oxprenolol, penbutolol,

bupr anol ol pnks Bﬁfsadfmsq}hamﬁ&ﬁ@{ic@i propdiits e &hpous@ 6AE8 | fHnulaS@) @kBlding to the
met oprol ol , bet axol al , cellgro ol |so€rolol, 10carteol ol , esnolol,

| abet al?B| , V&R FaN dtE, coatiyst dPiothe treaimsnio pYor Ry lass oIt calipypsgplan diggases, in
buci ndol ol paditui# REBE BEBEeRIROHNID RtarQischde Cank MY BEdrR Mydcii8iaCIRFRAM) diroke,
of the formula (1l1) according to the invention is admnistered in ,
conbi nat i oA SKICEHFEIeSIse sFsentiaimPBIoaYY FPS maligiashhvpsrengion wad, peripherzlagrisrid ogplysive
pr ef er abl y gis@id edi pi ne, am opi di ne, verapam | or diltiazem In a
preferred enbodi nent of the invention, the conpound of the fornula

(I'l') according to the 15 invention is adm nistered in conbjnation
e compound of the formula (IT) according to the invention is furthermore suitable for the treatment

25  and/or prophylaxis of blood formation disorders, such as, for example, 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, for



invention is adninistered in conbination with an |1 M5 CoA reductase
.nhibitor fromthe class of statins, such as, by way of exanple and
preferably, lovastatin, sinvastatin, prayastatin, fluvastatin,
30atorvastatin, rosuvastatin, cerivastatin or pitavastatin. - 9 -
preferably fromthe group consisting of platinumconplexes, such as,
for exanpl éxangile phemateicaadhritiar Brspramromid ehthe dpimga HDi argordigerie she muemon is
as, for ex@t{HPéo@er ﬁ%&k@%gwﬁ% qll%atﬁ]@iq df %1%}11@55%% J‘esult]t Sbvlood loss, iron deficiency
antinetabolites, such as, Tor exanple, 5-fluorouracil and .
met hot r ex ategaemidy gitamm eefictsnest ansenia (f4. bt 2 wpwt of yiiumn 42 defisfenesxerpp b ecsult of folic
etoposi de agf «GAMENIREGIRc ddaGpRMclRiAEd &% id, OF rof iy treat
doxor ubi cin 5and_d§ﬁh§?ﬁ%¥ﬁ?n,”8p tﬁefﬁ?nasgmﬁﬁﬁ?6?%3¥é, fuéﬁgggﬁgpgpwm
exanpl e sof afaemiapasanesull ghiran yiligation disqadasy (eiflerpachydstisihardiighentnaghiag ds@ result of
invention, hhe. GarRoMadded (Lhenkfyauban (11) according to the

i nvention fs éﬁhgﬂystered ?%hggngﬁﬁaf%%n with an antibiotic, by way

of exanple and preferably fromthe grou ponsjstinq of penicillins,
cephal osporthagongour afis , (113 preprdang Lo the mventaprsi ferthernqse oithldscioe inareesing the
moXi 1 0XaCiyemaddithith (RS ERRNLoRNEAbIDB: FRIBRNGS oA baes opBalicgament s

whi ch conprise the conmpound of the fornula (I1) according to the

i nventi on, conventionall% together with one or nore inert, non-toxic,

phar maceut iTéaregpoged efabs formanl (LD inggoyding ip shedrveation camgorerer g ased fasrthegfeatment
for t hgoabgﬂcﬁm&ﬂh%ﬁg o_pHﬁeﬁfﬁ%ﬁ-%latéﬁ%té%%%gﬁaoéndt(Jaﬁseélf?i';/@"s'}lrrﬁbt&nlﬁ thereof after
according to the invention can act systemcally and/or Iocalj%%li.ail The%
can be adnisWEiSHdpeyentiansainggiticulpy) interygiiiony orf the heapijusing g hersidang meraine fxsg. bypass
for _exarrpl %per&foﬁi, hn¥art ‘&WGQBBﬁﬁtél In¥ervedRRY bR k¥4 aﬁ@iﬁ@-lhltéf’ventions on the aorta and
sublingual |y, Tingually, buccaily, rectally, dennally, transderwmleh
conj unct i valteryentiens{"Ea| ipsirugentl gpewng pensitiop of e sl cardie epmepgund of the formula
adm ni st r alirnPRcdr@Hg 8Sthe D& 6O KRGHRANRE slitifle fR BskR trédihdnt REARPHpRAaLCin the
the invention can be adm nistered in suitable admnistration formns..
Adni ni 9fr atveh of yeasalwiicesntanh dtithothe a8 of dicerlprative otrang hedipg gpgd shortening the
rel ease the,parReuednef the 20 formula (I1) according to the

invention rapidly and/or in a nodified manner and conprise the

conpounds according to the inventign in crystalline and/ or anorphized
and/ or di sd8¢ cEPorB syl (Hhasradingio thy iayentios mPseyeatuitahle fos the feajgent and
for ex a”pll\lﬁrophﬁﬂisﬁif SofsBARVCORbRASs Of actR dhETotRRl BbRiemlcQlated ¥ AP SIn (e.g. stroke,
coatings ich are resistanf to gastric juice or dissolve in a

del ayed nmafR&sRI¥*i@ e i nsol ubl e and control the release of the

conmpound according to the invention), tablets or 25 filns/oblates,
filns/ lagophht camfoRSd 6F the dRSUh]E) Yabaig G Gk iRt @n fiddbeloye bderigled for the
or al cavit&_(for Q§anple hard or soft gelatin capsul es), sugar-coated .
tabl ets, grEHUFESn %éFW%W@?SBB%B@?é?i@%ﬁF§FﬁW§Fa§@@ﬁ§ﬂ§W@ﬁ%Pf§bW@§BP§““1
or sol uti ong. stdtAbCRaRE dbcua @i iniusd doatst OP t6ARed? ®f @fdca s irephri¥ulab after therapy with
bypassi ng of an absorption step (e.g. intravenously, intraarterially,

i nt racar di §Y'PSPRLCE: AROLURS ar‘ilaluﬁﬁhag?nsi ntral unmbarly) or wth inclusion of

an absorption (e.g. 30 intranuscul arly, subcutaneously,

i Nt r acut aneael sdnpoudedfehd RMRMLIEE YiccBfdingnd the Reedtiod ieRithéyhore suitable for the treatment
Adm ni stratipon for which are itable for parenteral adm nistration
are, i Hter YHTTPTORMEKE 1o SHFRAY of e EFUHF SYPRAR G 5hSISFH (I 143 coprted a5
sol uti ons, aUiSPRENS URESes, SLth HhraAFar fbrtBPdatrhehBiRiFor QropBiBlid dfCnAWYEERIESE in the
- 10 - For the_other adm nistration routes e.g. inhalation nedi canent
forms (int&ReAfhealthRnRrERe IndheeRFeo! mediseipensaus gﬁﬂ}lﬂ%ﬁ%ﬁ%ﬁﬁﬁ@?

solutions or sprays, tablets, filnms/oblates or capsules for |ingual,
subl i ngual T chinsand ofthel fBinfld @L) | 0ddrdiSURPERS idveritiof San @RFeoGr 1R Yehployed for the

preparations, vagipal capsules, aquequs suspensi ons of i ons, shaking
m xt ures), th%UaSB%? ?r@f@ﬁﬁﬁ%mfid&ﬁa;?s Cgith‘?teﬁ"eétgsga%f%gn@fg L@tnr(aﬁ-sf’aéﬁlws distase,
t her apaut i QlSYislety Esch®; @meRad 613QEJ paitichdétion) AFtRSnic kiaadRliscsRy, rddkl ihdd Hiciency

and acute renal failure and for promoting wound healing.



15exanpl e, ascorbic acid), colorants (e.g. inorganic pigments, such

.as, for exanple, iron oxides) and flavour and/or odour correctants.

In general, it has been found to be advanrtageous in the case of
parenteral admnistration to adm nister anmounts of from about 0.001

to 1 ng/kg, preferably about 0.01 to 0.5 ng/kg of body weight to

achi eve ef flée Wm}@umégﬁ}m formply (Phascerdige tothe Wmtioamﬁlwp@‘ter 8titally faryee treatment

dosage is Y,
ng/ kg and \%@? ?/11 %grlgli]aé%%grz“%%g%r fe;%l?gb\vé;hggse u?gtblcaa%gffl uia? O%Qmmg to an

wei ght . Neinsrepirdedten af ameragldily sgecessary to deviate fron1the annunts
mentioned, and in particul ar depending on the body weight,

admi ni stratm,Q beﬁ;fwﬁ@of tﬁé’i@hﬁ]léjq{f} acclaﬁi‘ﬂﬁ% A inve Q3 E%nﬁéﬁﬁoé%daﬁl@ for the treatment
conmpound, nature of formul ati on and p0|nt of tinme or interval at

whi ch adni ﬁn@@rmphﬂmt%@@aldz@m%e Thus in sone cases it may be
sufficient to nmanage with |less than the abovenenti oned m ni num

anount ,  Whith€ cdboRb 6 th€ ARG 8Ia (IEcBRBBE td thfidveIBA Y ARBEVMMBHLIO Gor the treatment
exceeded. In the case where relatively |large anmounts are

adni ni st er égornrophylgxinel dghgies misllitis ppd #y copsryive syEmiene sichay feresrample, diabetic

i ndi vi dual nﬁ%eﬁld%@rf)antgf&ﬁat%aﬂrabetlc nephidp&thd Qidln%ﬁﬁl wor ki ng exanpl es
illustrate the i nvention he i nvention 1s not |n1ted to the

30exanpl es. The percentage data in the follomnng tests and exanp
are per cent8geymisyndieh hiormua (Bsiseating he imerigp demopact diighle fctsélﬁtgeatment

by wei ght . 2§ pephyiend ofTﬁ%Pan iseabtls loPiht BRI (BY LA 28dHe GRR Q@ﬂ%(ﬁrﬁﬁlé on data

of liquid/liquid solutions in each case relate to the vol une.

A. Exanpl es_Abbrevi ations: ACNacetonitrile bShbroad singlet (in NWR
spectra) DHb@Bigtar iy qproweel hayomuiaglh rassuding &1 heclapgafiony s also suitable for

cal ori met r yroybykisvRl GeduRe 6E8linopithy R ipitarubd Bibikd @ti@bpallid prifineReg.t r a)
n.d.not detected NMRnucl ear magnetic resonance rhrelative humdity
Ssinglet ( ITpe pl\ll"t\e/s.l:énts venttiornar?qorggf%rs pﬁg\ggl g?he-gsécl) lee(;[om ound oM:ﬁe %)nnula (ﬁ? according to the

invention for the treatment and/or prevention of diseases, in particular the abovementioned diseases.

15 The present invention moreover provides the use of the compound of the formula (IT} according to the
invention for the preparation of a medicament for the treatment and/or prevention of diseases, in

particular the abovementioned diseases.

The present invention moreover provides a method for the treatment and/or prevention of diseases, in
particular the abovementioned diseases, using an active amount of the compound of the formula (IT)

20  according to the invention.

The compound of the formula (IT) according to the invention can be employed by itself or, if required,
in combination with other active compounds. The present invention moreover provides medicaments
comprising the compound of the formula (II) according to the invention and one or more further active
compounds, in particular for treatment and/or prevention of the abovementioned diseases. Suitable
25  active compounds in the combination which may be mentioned by way of example and preferably are:
ACE inhibitors, angiotensin II receptor antagonists, beta receptor blockers, calcium antagonists, PDE
inhibitors, mineralocorticoid receptor antagenists, diuretics, aspirin, iron supplements, vitamin B12
and folic acid supplements, statins, digitalis (digoxin) derivatives, twmcur chemotherapeutics and

antibiotics.

30 In a prefered embodiment of the invention, the compound of the formula (IT) according to the

invention is administered in combination with an ACE inhibitor, such as, by way of example and



v/ vvol une/ vol ume 6def or mati onal vibrations vstretching vibrations
.Starting materials: 5 Exanple 1A Methy
2-(1H1,2,3-triazol-1-yl)acrylate 450 g gf_ ethy

2-(1H1,2,3-triazol -1-ypacetate were dissolved in 3.5 1 of methano

30 g of trlethylanlne were added and the m xture was stirred at 220

for 16 h. Aaferay, eeaterrilwesptortih disingprélt iranpipel, delapriinBsinopribd@eeapril, perindopril or
pressure. EQ‘% gave 410 g of the title conpound as an oil. 10 Exanple
2A Met hyl ? Fnethylamlun 2-(1H1,2,3-triazol -1-yDacryl ate 522 g of

di met hyl f or mam de di met hyl acetal were added to 400 g of nethyl

2- (1H 1, 2, 3 priveford. embogimenicofytha tieventigng therpomppued af dhanpsmpla A1k decpidingHe the

boi | . LOW' BReAioAgs %M@%tlﬁ CBIQBIHEQH%{II andéu%H[eHn? g‘gpglttagoﬁfstt g{ci}ﬁas,hby way of

the m xture was cooled to 55C, and
et her / 25 pr Efpads and Brefezably, @sar&av,)cawﬁaémwﬂ@ﬂ@d tqhw.saﬂm ar quEbyeArteR.ng
suspensi on was cooled to 22C and filtered. The filter cake was

repreat edl y, ‘ﬁ@ﬁgf%d"\érﬁﬂ%dﬁﬁ%ﬁpbff} the %\Ientlﬂiﬂt We &k @Indadf Ahd¥dradla ﬁjj%cordlng to the
reduced pressure at 40C gave 493 % of the title conmpound as a
solid. - 1lgentloExsaqq1mn@sttggl 1n combmatlon with a beta receptor blocker, such as, by way of example and

146- ( Mor phetdenady, YRRYdnbid], c!l'te'ﬂolél’ YlHOIo‘f’ fiddbi, LalRemdiol,F dxB&Rbloll pélthoibl ksupMholol,

azol - 5- oI(enoIforn1 formila (la
246- ( mor phaeietipraaplglf y3s9lol, rmepingole yvilrza&ols( sot¢lal, metgprplol, detsielql, waliprojolp biggrrolol,
ydro- 343- R¥teBieP ks rl@oe(ak)@%%véd?l'bﬂdagf?)[m&naw(oll me‘t)lvoli’é %ﬁ’nogal 8f bucindolol.

trifluoroacetic acid were

4- ( 6- hydr azi nopyri m di n- 4- yI)nDrphollne and 24. 6ég of meth

(2E/ 2) - 3- ( & erdyrednsrsfiimenoafithy inventiqny thgA9mpqung dhﬁ'yfoa%lamﬁ) perordipg to the
of et hyl a(ﬁ%ﬁfoﬁ 118 mgt&@d fﬁ' (%ﬁlﬁﬁl@tldﬁevﬁthse; éa[cflﬁfiark‘dégﬁgt gu@ﬁ !3@5 O{Qé{alhple and

The suspension obtained was cooled to OC and filtered. The ter
cake was wASFEPLWEinEchiloridias yerapantih gr fidliegdof f with hi gh suctl on
and then suspended in 160 m of water. The suspension was adjusted to

about pH 5pby péehddi @ibo@fnentl&f the InvEhtiddf t1RC@Inb&und W dhe Snhiilh gﬂ) hiQ@brdehg to the
further 15 minutes and filtered. The filter cake was washed tw ce

with 505m TFPURRmREreB formbinadan wifbia Phosehodicaeress (aide) iptubiier, say@s, by way of

Yield: 26. Qxfh fpiie7 And Yrfratil ealdnonf arhft@nd, i 15111131)6%@51@@!16%201 sildtBafil, vardenafil or
preparation of the conpounds 4-(6- hydra2|nopyr|n1d|n 4- yl)nnrphollne

(Exanpl e N§dalaln) - 15et hyl 2-(1H 1,2, 3-triazol -1-yl )acetate (Exanple

No. 39A) and et hyl 3-(dinethylanino)-2-(1FL1,2,3-

triazol - 1- ypacghafbraddeeniodiai®nl & MNe.im3Monhas RheRdYor NREL fordles QI B&erding to the
WO 2008/067871 The prepa atlon of the conpound

2- (6- nor phbq"F‘H‘Ol’t ‘WBW%*WP [P ‘Vi‘)’n H”‘]G 4 pEnprazocaitipqiq goepfor i“tﬁﬂf?mis“fh as, by way
di hydr @o3Hopsampie landBpre@bil pildibtatend) Yslérains) @iydnbid dipbradidiBiehael i ne
and et hyl 3- (dlnethylanlnsf 2-0H1, 2, 3-triazol -1-yfl acryl ate has

al so been %ﬁg%g:ﬁ%?e% ejmq)og\oegtoc? t/he061r?v86r71t}on2q1g comggung o'}’ohe Zon)nula\/\ﬂ{ aCCOl%mg to the

exanpl es:
invention is administered in combination with a diuretic, such as, by way of example and preferably,

furosemide, bumetanide, torsemide, bendroflumethiazide, chlorthiazide, hydrochlorthiazide,
hydroflumethiazide, methyclothiazide, polythiazide, trichlormethiazide, chlorthalidone, indapamide,
25  metolazone, quinethazone, acetazolamide, dichlorphenamide, methazolamide, glycerine, isosorbide,

mannitol, amiloride or triamterene.

In a preferred embodiment of the invention, the compound of the formula (II) according to the
invention is administered in combination with an HMG-CoA reductase inhibitor from the class of
statins, such as, by way of example and preferably, lovastatin, simvastatin, pravastatin, fluvastatin,

30  atorvastatin, rosuvastatin, cerivastatin or pitavastatin,

In a preferred embodiment of the invention, the compound of the formula (II) according to the

invention is administered in combination with a tumour chemotherapeutic, by way of example and



Sodi umi46- ( mor phol i n- 4-yQpyri m di n-4-y1]-4-(1H1, 2, 3-triazol - 1-y1) - 1H

.-pyrazol -5-ol ate 25 (conmpound of the forrmula (11)) Exanple 1.1 10 g

of the conpound from Exanple 3A were suspended in 50 ml of

met hanol /water (9 : 1 v/v). Wth stirring, 3.4 g of 45%strength

aqueous sodi um hydr oxi de solution were added to the suspension, and a

further 50praferably fremHhsh efonmaensistifeoof plaﬂwrrwomnéﬂmss Sl foriggample, cisplatin and

suspensi on, la%lg\l\@lé r{iﬁ(gla{;n?ﬂ O%Qts aﬁgh %E mgfe gpf\dgghagu& an-grt@ﬂorambucﬂ the
oC tor - 1°h

mi xture was then cool stlrre _ 3 - anot her

and filter @@tlmeﬂ’@ehtﬁa, suchras.dakeanblea- ﬁ@dowsl A sividtreapte NtherappiseTeArdsparhitors,
(9 : 1v/ V)s r?ig tQE %x@ﬁg Fﬂ@ogde A0 c%n%toﬂlﬁ:cn‘i he af%ﬁﬁgt@é r!ﬂclpgs ?o?gxafrrﬁﬁerr%)@mblcm
(rr); 68%‘%’we|g anpl e he ‘compolnd from

Exanpl e53Aankdasnauhigis ouibd hmwee@lwwrswclwﬁamhmmetserﬂfe@ and spnifinip) and

5 1.41 g of 45% strength aqueous sodi um hydroxi de sol ution were added

at 22C. The, %Lﬁaﬁ%' QiboRARnSEA 1k %g/e&bn5@19 cfoﬁ’i ou?ﬁd %Xl-'fe %BQulQI(H)ZQme 18 the

h. The solid was filtered off, washed water and drie

Yi el d: 4 ginyeniiopés @mwmrﬁfamommbmtmdﬂmﬂneﬁn@wgc bﬂw examplg amghprofgraply from
of the compaung ch&E&%@{%h&nﬁA aﬁ)smpgpﬂﬁglohgs 40 afllforQkample, ciprofloxacin
met hanol / wat 61 ( 10 at 22C. 13.3 triethyl am ne were
added, andardmosdloregite was warned to 60C. After 15 min, the al nost

clear solution obtained was filtered, the filter was vvashed with 10

m of ngt hanollkwat 1@4?en(1<91 morbovéf ﬁ(rlm@é}%ééﬁcaﬁgﬁ‘s &ﬂcl‘?’c&p%e tﬂ@c/@r@oﬁwtﬂré formula

aqueous sodi um hydroxi de sol uti on were added Wy to the'filtrate
col l ect ed. (IR pesgrdingy & dhes inypntiope corypsionHE @Bﬂt’@%ewfﬂbrcﬁ*ﬁl ¥ [opre) inggy @on-toxic,

added to tBﬁan%hb%Qt?cQﬁ} éﬁﬂaﬁ?@éu%h@@%bséﬂ&s GRS AL S R e SbdvEmafioRld pRPEses.
for 1 h and then slowy cooledto 0OC and flltered The 15filter cake

was washed with 15 m_of nethanol / water : 1 v/v) and dried at
under r edud@gicqpneard pf ghe fygmuiadIl) gosorgding t(bthe tnﬁ@h%?ﬁa@ﬁrmst%mcaélwéné/‘efrl?ﬁﬂlha They
(1) . Examphfveladthidsterel ffa mﬂalecﬁmaummisr@mo@mlag fe%xmm@ FASPERG Ry,

in 150 n of nethanol /wat er v/ V) i1 of triethyl am.ne
wer e added Puhreaallygrasally by Wd&&“ﬁk}é(sb‘\ﬁ%“ﬁsé@“t“éf %@@Hyawasdsn@ Iy cgpiunciipplly,

45% st r englhcaBAHeRYS inRMt siRehydr oxi de sol ution were added. The
suspensi on obtained was slowy cooled to 22C, stirred at 22C for 2 h

and then stirred at. 0-5C for 1 _h. After filtratjon the flltg cake
was washed P fFse pemipfstrafonaites fiscpRatuaf of the formula L) acgerding tq g inyentipgean be

under 1 edug@dinRteRRISH EBtabl¥a@hBlistrd@nGo@is. t he compound of the formula
(I1). 25Differential scannl ng calorinetry (DSC) The thernograns were

obt ai ned usi ri,s-1 di fferentl scannin ori neter

and a TGA Mﬁr@ﬁm&r Rrmse "(@Fl?/lc fungiagny sprding iy tEfePR?r s | ﬁlg?se tL"' cpapound gf the
Pyris- oD ffcﬁrﬁman(tm) akcorGind il g iLAna6d f@tdﬂif and?ﬁi:r‘iﬁfaaﬁbdiﬁ&l’ manner and comprise the
Per ki n- El ner; gtln%rate EA’} % R
cruci bl e:  SPUPRUATSARFRAR DS 1‘("1‘?8‘%°“g‘8§qis%’l’f?)a ‘Z§6ﬁ’f‘ sspvgeh form are
none. - 14uitablEGhr rall BAKRRGHRW] BRh lak Cferﬁdnmz@rtabidﬂanmﬁaezttwefrcoated tablets, for
Per ki n- El nmer ; heatln rate: 10 Km n-| urge gar nltrog 20- 3

m/mn: cr GEH %coaala%w&c tFhIARR U %ﬁS@‘C Jg%it’nﬂr Sisseleh it arqelpred H’GPI‘E“ or are
Sodi unt| 6- ﬁﬂmmBlBOAddncdﬁrMplﬂiér tdldas Bf 4hey Tdmpoutil Hedor@ingd-tb rth@zVentony1)ablktd or

- pyrazol - | gt
Py 25 ﬁ?msé}ob?ates, films/lyophilizates or capsules which disintegrate rapidly in the oral cavity (for

example hard or soft gelatin capsules), sugar-coated tablets, granules, pellets, powders, emulsions,

suspensions, aerosols or solutions.

Parenteral administration can be effected with bypassing of an absorption step (e.g. intravenously,
intraarterially, intracardially, intraspinalty or intralumbarly) or with inclusion of an absorption (e.g.
30  intramuscularly, subcutancously, 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.



(conpound of the formula (1)) deconposes above 300C wi t hout nelting.
5 Vapour adsorption and vapour desorption: The noisture sorption

| sot herm was recorded using a Dynam c¢ Vappur Sorption Analyzer |1GA
Sorp from Hi den Anal ytical. The neasuring tenperature was 25C. There
was no sanpl e preparat;ion. Tabl e 1: Vapour adsorption and vapour

desor pt | on "Bt I GHIeDAIDFGECHSPHICHF APy BAEF N f2rs (nier sl powdat ialrs,

10y1] - 4- (1lﬁhblmzer§z) tnééaﬂzdﬂd)ps1'5M11t10n3r|'brp§ﬁr@%0|tab§ft50|fﬂh@/oﬁlﬁt@ﬂﬁﬁ%ﬁsuﬂﬁs toh8ingual,
formula (I1) npound_of the formula é 1) Conpound of the formula

(1) Relati \fz\ébhﬂa%r%thus%l BLUEISTRTn SRROSHGIER. oFT (95 <IF FEFPBRLIeRS, VASieR), agghles,

0.1% 0. 1% il bush@lébont) @HoR0faide Ghilikped Yapobhifle b¥8y9%idhs,3 ¥nbnetdl 39%ins,

rh 0.1%
5  transdermal therapeutic systems (e.g. patches), milk, pastes, foams, sprinkling powders, implants or

stents are suitable.
Oral and parenteral administration are preferred, in particular oral and intravenous administration.

The compound of the formula (II) according to the invention can be converted into the
administration forms mentioned. This can be effected in a manner known per se by mixing with
10 inert, non-toxic, pharmaceutically suitable avxiliary substances. These auxiliary substances include
inter alia carrier substances (for example microcrystalline cellulose, lactose, mannitol), solvents
(e.g. liquid polyethylene glycols), emuisifiers and dispersing or wetting agents (for example
sodium dodecyl sulphate, polyoxysorbitan oleate), binders (for example polyvinylpyrrolidone),
synthetic and natural polymers (for example albumin), stabilizers (e.g. antioxidants, such as, for
15  example, ascorbic acid), colorants (e.g. inorganic pigments, such as, for example, iron oxides) and

flavour and/or odour correctants.

In general, it has been found to be advantageous in the case of parenteral administration to
administer amounts of from about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg of body
weight to achieve effective results. In the case of oral administration the dosage is about 0.01 to

20 100 mg/kg, preferably about 0.01 to 20 mg/kg and very particularly preferably 0.1 to 10 mg/kg of
body weight.

Nevertheless it may be necessary to deviate from the amounts mentioned, and in particular
depending on the body weight, administration route, individual behaviour towards the active
compound, nature of the formulation and point of time or interval at which administration takes
25  place. Thus in some cases it may be sufficient to manage with less than the abovementioned minimum
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 individual doses

over the day.

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

30  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

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



0.1% 4.8% 4. 7% 40% rh 0.2%0.2% 5. 1% 5. 2% 50% rh 0. 2% 0. 3% 5. 3% 5. 4%
60%rh 0.2%0.3%5.4%5.6% 70% rh 0.4% 0.4%5.6% 5. 6% 80% rh 0. 4%
0.5%5.7% 5. 7% 90% r h e

A. Examples

Abbreviations:

ACN acetonitrile

bS broad singlet {in NMR spectra)
D doublet (in NMR spectra)

DsC differential scanning calorimetry
% by weight percent by weight

M multiplet (in NMR spectra)
n.d. not detected

NMR nuclear magnetic resonance

rth relative humidity

S singlet (in NMR specira)

sec seconds

T triplet (in NMR spectra)

viv volume/volume

& deformational vibrations

v stretching vibrations

Starting materials:

5 Example 1A
Methyl 2-(1H-1,2,3-triazol-1-yDacrylate

450 g of ethyl 2-(1H-1,2,3-triazol-1-yl)acetate were dissolved in 3.5 1 of methanol, 30 g of
triethylamine were added and the mixture was stirred at 22°C for 16 h. All solvents were then

distilled off under reduced pressure. This gave 410 g of the title compound as an oil.

10 Example 2A
Methyl 3-(dimethylamino)-2-(1H-1,2,3-triazol-1-yDacrylate

522 g of dimethylformamide dimethyl acetal were added to 400 g of methyl 2-(1H-1,2,3-triazol-1-
yl)acrylate, and the mixture was heated to the boil. Low-boiling components formed were distilled
off. After 4 h, the mixture was cooled to 55°C, and 1050 ml of methyl tert-butyl ether/2-propanol
15 (3 : 1 v/v) were metered in. The resulting suspension was cooled to 22°C and filtered. The filter
cake was repreatedly washed with methyl tert-butyl ether and dried under reduced pressure at

40°C. This gave 493 g of the title compound as a solid.



0.8%0.8%5.9%5.9% Solubility data: Met hod: Saturated sol utions
.of the test substance were prepared by stirring a suspension in water
at 25C for 16 hours. The suspensions obta ned were then filtered, and
the content in the filtrate was 15 determ ned by HPLC. - 15 - Table
2: Solubilities in water Conpound of the formula (I11) Conpound of

t he formul &Xampleddy ypility in water at 25C [ng/ 100ml] 2800 14.3 IR
and Raman spectroscopy: For nmeasuring IR and Raman spectra of the

conpound ofy. [stqofmﬂmh@nf)wlﬂumﬂ_@hmraﬂ/zl3351a§¢nﬂqn)tmr§mﬁous&$ 6@ﬁolaanorm,
Br uker FT/Rarran ectroneter Miltj RAM W th the fol | ow ng ﬁ]g
wer e used: TorpRl @Qgranors%é%ﬁwoaphqll@wwpw'?ww (R lafdlhydrﬂ-m-

i ndi vi dual phRIGILE GIFRIS for &S fR@liladth)p4 wave nunmber range

5  5.84 g of trifluorcacetic acid were added to 20 g of 4-(6-hydrazinopyrimidin-4-yl)morpholine and
24.6 g of methyl (2E/Z)-3-(dimethylamino)-2-(1H-1,2,3-triazol-1-yl)acrylate in 210 ml of ethyl
acetate, and the mixture was stirred under reflux for 24 h. The suspension obtained was cooled to
0°C and filtered. The filter cake was washed with ethyl acetate, filtered off with high suction and
then suspended in 160 ml of water. The suspension was adjusted to about pH 5 by addition of

10 4.5 ml of acetic acid, stirred for a further 15 minutes and filtered. The filter cake was washed twice
with 50 ml of water and then dried under reduced pressure at 40°C. Yield: 26.0 g (79.4% of theory)

of the title compound.

The preparation of the compounds 4-(6-hydrazinopyrimidin-4-yl)morpholine (Example No. 16A),
15 ethyl 2-(1H-1,2,3-triazol-1-yl)acetate (Example No. 39A) and ethyl 3-(dimethylamino)-2-(1H-1,2,3-
triazol-1-ylacrylate (Example No. 3A) has already been described in WO 2008/067871.

The preparation of the compound 2-(6-morpholin-4-ylpyrimidin-4-y1}-4-(15-1,2,3-triazol-1-yl)-1,2-

dihydro-3H-pyrazol-3-one  from  4-(6-hydrazinopyrimidin-4-yl)morpholine and ethyl 3-

(dimethylamino)-2-(1H-1,2,3-triazol-1-yl)acrylate has also been described in WO 2008/067871
20  (Example No. 71).

Working examples:

Example 1

Sodium 1-[6-(morpholin-4-yl)pyrimidin-4-yl]-4-(1H-1,2,3-triazol-1-yl)- 1H-pyrazol-5-olate
25 (compound of the formula (II))

Example 1.1

10 g of the compound from Example 3A were suspended in 50 ml of methanol/water (9 : 1 v/v).
With stirring, 3.4 g of 45% strength aqueous sodium hydroxide solution were added to the
suspension, and a further 50 ml of methanol/water (9 : 1 v/v) were added. The suspension was

30  warmed to 50°C and stirred at 50°C for 2 h. The mixture was then cooled to 0°C, stirred at 0°C for



4000 - 500 cm 3500 - 200 cnm'' sanple preparation KBr disc none

.Tabl e 3: Assignnment of characteristic vibrational bands in the IR and
Raman spectra of the conpound of the focrpula (I1) Structural el enment
Position of IR bands (cm 1) Position of Raman bands (cm1) v =C-H

3153 - 3006 3153 - 3010 v CGH 2976 - 2855 2978 - 2856 v C=C, v C=N
1630 - 143¢n9terd b anfzﬁjtfred The filter cake obtained was washed with methanol/water (9 : 1 v/v) and

10

15

20

25

30

dried. Yield: 10.1 g of the compound of the formula (IT); 6.8% by weight of Na
Example 1.2

5 g of the compound from Example 3A were suspended in 60 m! of ethanol/water (1 : 1 v/v) and
1.41 g of 45% strength aqueous sodium hydroxide solution were added at 22°C. The suspension
was stirred at 50°C for 3 days and at 20°C for 2 h. The solid was filtered off, washed with 10 ml of
water and dried. Yield: 4 g of the compound of the formula (II).

Example 1.3

30.25 g of the compound from Example 3A were suspended in 150 mi of methanol/water (9 : 1 v/v)
at 22°C. 13.3 ml of triethylamine were added, and the mixture was warmed to 60°C. After 15 min, the
almost clear solution obtained was filtered, the filter was washed with 10 ml of methanol/water (9 : 1
v/v) and at 60°C 10.3 g of 45% strength aqueous sodium hydroxide solution were added slowly to the
filtrate collected. A few crystals of the compound of the formula (JI} were added to the suspension
obtained, and the mixture was stirred at 60°C for 1 h and then slowly cooled to 0°C and filtered. The
filter cake was washed with 15 ml of methanol/water (9 : 1 v/v) and dried at 40°C under reduced

pressure. Yield: 25.1 g of the compound of the formula (II).
Example 1.4

25 g of the compound from Exampie 3A were suspended in 150 ml of methanol/water (1 : 1 v/v),
and 11 ml of triethylamine were added. The solution obtained was warmed to 60°C, and 8.5 g of
45% strength aqueous sodium hydroxide solution were added. The suspension obtained was slowly
cooled to 22°C, stirred at 22°C for 2 h and then stirred at 0-5°C for 1 h. After filtration the filter
cake was washed with 15 ml of methanol/water (1 : 1 v/v) and dried at 40°C under reduced

pressure. Yield: 26 g of the compound of the formula (II).

Differential scanning calorimetry (DSC):

The thermograms were obtained using a DSC 7 or Pyris-1 differential scanning calorimeter and a TGA

7 thermogravimetric analyser from Perkin-Elmer.

DSC 7 or Pyris-1 Differential Scanning Calorimeter; manufacturer: Perkin-Elmer; heating rate: 2
and 20 K/min: purge gas: nitrogen; crucible: aluminium crucible (not gas-tight); sample

preparation: none.



v CGN 1241 1244 v G0 1112 1118 5 =C-14 inphase 987 988 - 16 -
.For measuring IR and Raman spectra of the conpound of the formula
(1), Bruker FT/1Rspectroneter Vertex 80v;and Braker FT/Raman
spectronmeter MultiRAMwith the followi ng paraneters were used: IR
Raman spectral resolution 2 crnd4d 2 cm_nunber of_indivi dual

measur ement/§4 & Fagiapergvimguiodiglze rewiagtupig Berkpdmer dieptigygte: 10 Kmin™; purge

gas: nitrogen, 20-30 m!/min; crucible: open platinum crucible; sample preparation: none.

Sodium 1-[6-(morpholin-4-yl)pyrimidin-4-yl]-4-(1H-1,2,3-triazol-1-yl)-1 H-pyrazol-5-olate

(compound of the formula (T)) decomposes above 300°C without melting.
5  Vapour adsorption and vapour desorption:

The moisture sorption isotherm was recorded using a Dynamic Vapour Sorption Analyzer IGA
Sorp from Hiden Analytical. The measuring temperature was 25°C. There was no sample

preparation.

Table 1: Vapour adsorption and vapour desorption of sodium 1-[6-(morpholin-4-yDpyrimidin-4-
10 yl]-4-(1H-1,2,3-trtazol-1-yl)-1H-pyrazol-5-olate (compound of the formula (1))

Compound of the formula (II) Compound of the formula (I)

Relative Adsorption Desorption Adsorption Desorption
0% rh 0% 0% 0.1% 0.1% (5% rh)
10% rh 0% 0% 0.2% 0.1%

20% rh 0.1% 0% 0.3% 0.2%

30% rh 0.1% 0.1% 4.8% 4.7%

40% rh 0.2% 0.2% 51% 52%
50%rh 0.2% 0.3% 53% 5.4%

60% rh 0.2% 0.3% 5.4% 5.6%

70% rh 0.4% 0.4% 3.6% 5.6%

80% rh 0.4% 0.5% 5.7% 5.7%

90% rh 0.8% 0.8% 5.9% 5.9%

Solubility data:

Method: Saturated solutions of the test substance were prepared by stirring a suspension in water at
25°C for 16 hours. The suspensions obtained were then filtered, and the content in the filtrate was

15  determined by HPLC,



3500- 100 cind sanple preparation KBr di sc none 5Tabl e 4:

-Assi gnnment of characteristic vibrational bands in the IR and Raman
spectra of the conpound of the formula (§3.Structural el enent
Position of & bands (cnd) Position of Raman bands (cml) v OH 3441 -

v =C-H 3135 - 3108 3134.- 3006 v CGH 2965 - 2884 2967 - 2884 v C=C, v
C=N, 8 C HTable 2: Solubilities in water

Compound of the formula (I) | Compound of the formula (I)

solubility in water at 25°C
[mg/100ml]

2800 14.3

IR and Raman spectroscopy:

For measuring IR and Raman spectra of the compound of the formula (1), Bruker FT/IR-
5  spectrometer IFS 66v and Bruker FT/Raman spectrometer MultiRAM with the following

parameters were used:

IR Raman
spectral resolution 2 cm™ 2 cm’”
number of individual measurements (32 64
(scans)
wave number range 4000 - 500 cm™' 3500 - 200 cm™
sample preparation KBr disc none

Table 3: Assignment of characteristic vibrational bands in the IR and Raman spectra of the

compound of the formula (II)

Structural element Position of IR bands {(cm™) Position of Raman bands (cm™)
v=C-H 3153 — 3006 3153-3010

v C-H 2076 — 2855 2978 — 2856

v C=C,vC=N 1630 — 1439 1623 — 1401

v C-N 1241 1244

v C-O 1112 1118

0 =C-H in phase 087 988

10




1636 - 1345 1650 - 1345 v C Cether 1257 1259 UVNI S spectroscopy:
-UVNI' S spectra were neasured on a Perkin El nmer spectroneter (Lanbda

40P) using the follow ng 10conditions otigparaneters: cuvette: path
length 1 cm quartz glass wave nunber range: 200 - 800 nmslit w dth:

1 nm sanpl e preparatign: about 1 ng/1Q00mL acetonitrile/water 1:1
15bands: 288" "FARriAg Ropnd ﬁ@n%ﬁﬁggﬁd’fd\“’ erargua fj the (pryula Ay BagergFT/IR-
248. 2 ri m fpdetrbhi@eC 8RKUBGY afid Biekef TTMENRAN (dpdctromeded MulfRAME with the following
Cal cul ation of the specific absorption and the nolar absorption

coef fi ci enPAEFRFBUFEF BFdt he formul a Sol vent Wavel ength (nn) Specific
absorption o A", cm(litre/g * cn) Ml ar absorption coefficient E

IR Raman
spectral resolution 2 cm™ 2 cm’!
number of individual measurements [32 64
(scans)
wave number range 4000 - 500 cm” 3500 - 100 cm™
sample preparation KBr disc none

5 Tabie 4. Assignment of characteristic vibrational bands in the IR and Raman spectra of the

compound of the formula (I)

Structural element Position of IR bands (cm™) Position of Raman bands (cm™)
v O-H 3441 -

v=C-H 3135-3108 3134 - 3006

v C-H 2965 — 2884 2967 - 2884

v C=C, vC=N, 6 C-H 1636 — 1345 1650 — 1345

v C-Oether 1257 1259

UV/VIS spectroscopy:

UV/VIS spectra were measured on a Perkin Elmer spectrometer (Lambda 40P) using the following

10 conditions or parameters:

cuvette: path length 1 cm; quartz glass
wave number range: 200 - 800 nm
slit width: 1 nm
sample preparation: about 1 mg/100ml acetonitrile/water 1:1
15 bands: 285; 249 nm for the compound of the formula (IT) and 289.3; 248.2 nm for the compound of
the formula (I)



(litre/mol * cm) (1) acetonitrile/ water 1:1 249 1111 34928 (I1)
.acetonitrile/ water 1:1 284 501.2 16855 NWR spectroscopy: NVR
spectra were recorded on a Bruker NVR spegtroneter (Advance) using
the foll ow ng 5conditions or paranmeters: Conpound of the formula (I1)
"H NWR spectrum 3C NVR spectrum operating frequency sol vent

concent r at il8Pe Pntasukion ot ha sreeidic shsepitien ﬂ@%&e grlanseptiqngepdicisntur e

techni que spectral wdth digital resolution pulse duration recording

time rel ax Eb%}g}o&nh% NPsorne T T €€ w.la(\jf%i(e:l'tlgltl?n éi!)%glﬁg e%bsor?agc())ﬁ "?\/Io'Yzll?'zabsomtion
the formula (nm) A" o (litre/g * coefficient €
cm) (litre/mol * cm)

1)) acetonitrile/ 249 1111 34928

water 1:1
(m acetonitrile/

284 501.2 16855
water 1:1
NMR spectroscopy:

NMR spectra were recorded on a Bruker NMR spectrometer (Advance) using the following

5  conditions or parameters:

Compound of the formula (II) 'H NMR spectrum »C NMR spectrum
operating frequency 500.13 MHz 125.76 MHz

solvent triflucroaetic acid trifluoroaetic acid
concentration 6.84 mg/ml 42.7 mg/ml

internal standard tetramethylsilane (TMS) tetramethylsilane (TMS)
sample tube diameter 5 mm 5 mm

temperature 25°C 25°C

technique Fourier transfomation technique Fourier transfomation technique
spectral width 20.65 ppm 24541 ppm

digital resolution 0.079 Hz/Pt 0.4710 Hz/Pt

pulse duration 2.83 psec, excitation angle 30° 9.1 psec, excitation angle 90°
recording time 6.399 sec 1.06 sec

relaxation time 0.5 sec 4 sec

no. of free induction decays 32 128




trifluoroaetic acid 6.84 ng/m tetramethylsilane (TM5) 5 mm 25C
.Fourier transfomation technique 20.65 ppm 0.079 Hz/Pt 2.83 usec,
excitation angle 30 6.399 sec 0.5 sec 3218125.76 MHz trifluoroaetic
acid 42.7 ng/m tetranethylsilane (TM5) 5 nm 25C Fouri er

transf omat Lon—techni gue 245 41 Rm 04710 Hz/ Pt 9 1 ||<pr~, excitation
angl e 90 1Qmpewd %t1§JQWMD EINM&éms@urﬁd of t he TONMR RCQIR H NMVR
spectrun 3 g _ 1 2D, 6 VHz

sol vent di net hyl “su p olnethyl sulphOX|de- ( )
concent r at isgM8t 3 ny/ nl 35. 8 ny/ nidiethd seiplioxisle-dndiM WP et melme stighosidé-da(®MSO)

(TMB) t et r agtylsi) ane (TMB) sargy Igg,gﬁlbe di aneter5 '?3%115%1

internal standard tetramethylsilane (TMS) tetramethylsilane (TMS)

sample tube diameter 5 mm 5 mm

temperature 25°C 27°C

technique Fourier transfomation technique Fourier transfomation technique
spectral width 20.65 ppm 240.89 ppm

digital resolution 0.079 Hz/Pt 0.9248 Hz/Pt

pulse duration 3.1 usec, excitation angle 30° 7.0 psec, excitation angle 90°
recording time 6.344 sec 1.08 sec

relaxation time 0.5 sec 4 sec

no. of free induction decays 32 1024

Structural formulae of the compound of the formula (II) and of the compound of the formula (I)

with assignment of the respective NMR signals

6 0 O
2 5 2

K/N }O foj\ K,N\c\ f



t enper at ure25C27C t echni queFouri er transfomati on techni que Fouri er
.transfonmati on techni que spectral w dth20.65 ppn40.89 ppm digital
resol ution0. 079 Hz/ Pt0.9248 Hz/ Pt pul se_garati on3.1 pee, excitation
angle 30 7.0 usec, excitation angle 90 recording tine6.344 secl.08
sec relaxation time0.5 sec4 sec_no. of free induction decays321024

Struct ural TR il dk NOMR tsHectupnplh thdccstroris of dhendirmule) @) o shemwealy it signal

conpound Ofmlﬂtt]ﬁlciftyg erIHdnffé: Tﬁ l)t)on\MuhBelaﬁl%‘ SHRALe OF tehg ARSPRWabiCod R structural
signal s le 6: 11-1 NMWR spectrum of the conpound of

t he for mul 5°I(q“la)f°r aSﬁﬁ‘éﬁ*ﬁ“&%ﬁth%ﬁﬁﬁeﬁtlve%ﬁélgnﬂﬁl tiplicity, relative

prot on nunber (the nunberlng of the H atons is based on the

structural “FoRRETa 7 e hes VR ST GRdbss "
atons Chem shift 6 (1)Pn) NU|tIfTICIty and coup |ng constants ﬁggoons

of protons /nDIecuIe sodlu@KmXQ-(nDrphollﬁomﬂW&PME@mz, 11- Bmolppuks

Z9 Q.1

H 64. 00- 4. LodﬁJﬁ(ﬂll w(l,u ”holnH-'yl) 8—1t+=2-8—"72—S5%
H-2: H-3; H-5; H-6 4.00-4.25 M 8

pyrimidin-4-y1]-
H-2 8.72 S 1
H-5 7.97 S 1

4-(1H-1,2,3-triazol-1-yl)-
H-4 8.64 DJ=14Hz 1
H-5 8.98 DJ=14Hz 1

|H-pyrazol-5-olate
H-3 8.68 S 1

5 Table 7: '"H NMR spectrum of the compound of the formula (I} — chemical shift, signal
multiplicity, relative proton number (the numbering of the H atoms is based on the structural

formula for assignment of the respective NMR signals)

H atoms Chem. shift Muitiplicity and Number of protons

& (ppm) coupling constants /molecule

1-[6-(morpholin-4-yl)
H-2; H-3; H-5; H-6 3.71 S 8

pyrimidin-4-yl]-
H-2 8.55 S 1
H-5 742 S 1



11-5 7.77 S 1 4-(111-1,2,3-triazol-1-yl)- 11-4 8.64 DJ= 1.4 Hz 1
-H5 8.98 DJ= 1.4 Hz 1 1H pyrazol -5-ol ate H3 8.68 S1 5Table 7:
111 NWR spectrum of the conpound of the_fermula (1) - chem cal shift,
signal multiplicity, relative proton nunber (the nunbering of the H
atons is based on the structural fornula for assignnment of the
respective KVR-§2grEr%)-180at ons Chem shift Miltiplicity and

H-4 7.86 D (0.6 Hz) 1

H-5 8.38 D (0.6 Hz) 1

1H-pyrazol-5-ol
H-3 8.27 S 1
5-0OH n.d (c) n.d. l

Table 8: “C NMR spectrum of the compound of the formula (I} — chemical shift, signal
multiplicity, relative number of C nuclei in the compound of the formula (IT) (the numbering of the

C atoms is based on the structural formula for assignment of the respective NMR signals)

C atoms Chem. shift Multiplicity and Number of C nuclei

& (ppm) coupling constants /molecule

sodium 1-[6-(morpholin-4-yl)
C-2; C-6 67.80 T 2
C-3;C-5 48.21

-
o

pyrimidin-4-yl]-

C-2 151.65 D 1
C-4 152.01 S 1
C-5 91.48 D 1
C-6 155.90 S 1
4-(1H-1,2,3-triazol-1-yl)-

c4 130.93 D 1
C-5 129.57 D 1
1H-pyrazol-3-olate

C-3 138.03 D 1
c-4 106.99 S 1
C-5 157.43 S 1




Nunber of protons (1)Pm coupling constants /nol ecule

.146- (nor phol i n-4-y1) 11-2; 11-3; H5;, H6 pyrimdin-4-y1]- 3.71 8
11-2 8.55 S 1 11-57.42 S1 - 20 - 4-(1bt1,2,3-triazol-1-y1)-
H47.86D (0.6 Hz)1 H58.38D (0.6 Hz)1 1H pyrazol-5-o0l H 38.271

Table 9: “C NMR spectrum of the compound of the formula (I) — chemical shift, signal
multiplicity, relative number of C nuclei in the compound of the formula (I) {the numbering of the

C atoms is based on the structural formula for assignment of the respective NMR signals)

C Atoms Chem. shift Multiplicity and Number of C nuclei

0 (ppm) coupling constants /molecule

1-[6-(morpholin-4-yl
C-2; C-6 65.56 T 2
C-3,C-5 44,29 T 2

pyrimidin-4-yl]-

C-2 154.08 D 1
C-4 152.43 S 1
C-5 85.62 D 1
C-6 161.99 S 1
4-(1H-1,2,3-triazol-1-y1)-

C-4 132.94 D 1
C-5 123.68 D 1
1H-pyrazol-5-0l

C-3 135.84 D 1
C-4 102.82 S |
C-5 154.70 S 1

5  Mass spectroscopy:

The mass spectrum was recorded on a Waters mass spectrometer (ZQ) using the conditions or

parameters listed below:

Tonization method ESI (electronic spray ionization)

Solvents acetonitrile/water




5-0OHn.d (c)n.d.1 Table 8: "C NWR spectrum of the conpound of the
formula (11) - chemcal shift, signal multiplicity, relative nunber

of C nuclei in the conmpound of the formuba.(11) (the nunbering of the
C atons is based on the structural fornula for assignnent of the
respective NWR signals) C atonsChem shiftMiltiplicity andNumber of C
nucl ei 5 (ﬁﬁplﬁ}%dﬁtﬁmsﬁweaﬁ%lﬁa?ﬁugquﬁﬁp%téﬁfogn%ﬂi)um

146- (norpholin-4-yl) C2; C667.80T2 C3; C548.21T2 pyrimdin-4-ylk
C-2151. 65D G 24157, UISI G 59TL. 48D G 6159. %g

4-(1H1,2,3-triazol -1 y1)- C 4130 93D1 C 51 éssél‘?‘BEer{@ pyrazol -5-ol ate
C- 3138. 03D . 699 X VR spectrum
of the conpd - chenlcal S , Signal

mul tiplici rel at uclei inth conpound of the
formula (D &%ﬁfﬂ@%ﬁﬂ%ﬁ%mﬁ %Iﬁgé) lgf‘oms is basgﬁ on the structural
formul a for-assrygmrent—of the TespectTve NWR—STgmats)—CAtonsChem
shiftMultiplicity andNunber of C nuclei 5 (1)Pmcoupling

const ant s/ nol ecul e 146- (nor phol i n-4-y1
Table 11: Interpretation of the mass spectrum of the compound of the formula (I)

Mass number (A)

Ion formation M+H C13H15N802 315

Elemental analysis:

Table 12: Results of the elemental analysis of the compound of the formula (II)

Element Measured (%)  Calculated (%) Difference (%)

C 46.1 46.4 0.3
H 4.0 3.9 0.1
N 331 33.3 0.2

Table 13: Results of the elemental analysis of the compound of the formula (I)

Element Measured (%) Calculated (%) Difference (%)

C 49.5 49.7 0.2
H 4.4 4.5 0.1
N 355 357 0.2
0 12.6 10.2 24

10



C2; C665.562 C3, C544.292 pyrimdin-4-y1]- C 2154.08D1
.C-4152.43S1 C-585.62D1 C-6161.99S1 4-(1H 1, 2,3-triazol-1-y1)-

C 4132.94D1 G 5123.68D1 1H pyrazol -5-o0l _¢33135.841 G 4102. 821
C-5154. 701 5Mass spectroscopy: The mass spectrum was recorded on a
Waters mass spectroneter (ZQ using the conditions or paraneters

| i sted bel etwray difiragtomediiy: met hodESI (el ectronic spray ionization)
Sol vent sacetonitrile/water -22 - Table 10: Interpretation of the
conpound ofrrinlgisien skRtddetet Pmm&mm E) witlQPD{c@lrcﬁﬁﬁtérgﬁlu%ﬁmnel)
C13H14N802 + H315 lon formation C 1 3H14N802 + Na337 Table 11:
| nt er pr et af3%AioBf t he nass spettPPEkafPthe conpound of the fornul a

(1) Mass n$ﬁg§fyrﬁﬁbcﬂrgﬁat&9rnﬁt FRiss M bt fed 3HeN802315 El enent al

anal ysis: Table 12: Results of the gl enental anal ysis of the conpound
of the for migrdeneth 1)
wavelength (K2): 1.5444 A
generator parameters: 40 kV, 40 mA
measuring range: 2-38°
room. conditions: 25°C, 40 - 60% rh
10 or

STOE powder diffraction system:

diffractometer : transmission
monochromator : curved germanium {(111)
generator ; 45 kV, 35 mA
15  wavelength : 1.540598 Cu
detector : linear PSD
scan mode : transmission / moving PSD / fixed omega
scan type : 2theta:omega
room conditions: 25°C, 40 — 60% rh

20  Table 14: X-ray powder diffractometry of the compound of the formula (I}

Compound of the formula
()

reflexes [2 theta]
5.7 23.6
11.5 253
13.2 264
13.7 26.9
15.8 279
16.4 27.7
18.4 29.4
18.9 29.9
19.3 30.0
21.0 30.7
22.0 315




El ement Measured (% Calculated (% Difference (%9 C 46.1 46.4 0.3 H
4.0 3.9 0.1 N33.1 33.3 0.2 Table 13: Results of the el enental

anal ysis of the conpound of the fornmula_¢4) Elenent Measured (%
Calculated (% Difference (%9 C 49.5 49.7 0.2 H4.4

Compound of the formula
(1D

reflexes [2 theta]

23.1 31.6

Table 15: X-ray powder diffractometry of the compound of the formula (I}

Compound of the formula
)

reflexes [2 theta]
5.6 24.6
14.4 24.8
14.9 25.1
16.3 26.3
16.5 26.8
17.6 28
17.8 28.5
18.2 29
18.5 299
19 324
19.7 327
21.6 332
22 338
224 347
22.9 357
24 36.4
24.5 36.7
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Abbreviations:

DMEM Dulbecco's moditied Eagle Medium

FCS fetal calf serum

TMB 3,3',5,5tetramethylbenzidine

Tris tris(hydroxymethyl)aminomethane

1. In_vitre tests for determination of the activity and selectivity of HIF prolyl 4-

hydroxvlase inhibitors

1.a)  Inhibition of the activity of HIF prolyl hydroxylase:

Hydroxylated HIF bonds specifically to the von Hippel-Lindau protein-elongin B-elongin C
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 [Oechme F., Jonghaus W., Narouz-Ott L., Huetter J., Flamme I,
Anal. Biochem. 330 (1), 74-80 (2004)]:

A clear 96-well microtiter plate coated with NeutrAvidin HBC (Pierce) is incubated with blocker
casein for 30 minutes. The plate is then washed three times with 200 gl 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-DLDLEMLAPYIPMDDDFQL (Eurogentec, 4102 Seraing, Belgium) is added
in a concentration of 400 nM in 100 gl 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 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 pl reaction buffer (20 mM Tris, pH 7.5, SmM KCIl, 1.5 mM MgCl;,, 1 gM - 1 mM 2-
oxoglutarate, 10 pM FeSQO,, 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 1 nM and 100 uM. The

reaction is stopped by washing the plate three times with wash buffer.
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For quantitative determination of the prolyl hydroxylation, a fusion protein which contains both
thioredoxin from E. coli and the VBC complex in 80 ul bonding buffer (30 mM Tris, pH 7.5, 120
mM NaCl} is added. After 15 minutes, 10 ul of a solution of polyclonal anti-thioredoxin antibodies
from rabbit in bonding buffer are added. After a further 30 minutes, 10 ul of a solution of anti-
rabbit immunoglobulin coupled to horseradish peroxidase in bonding buffer are added. After
incubation at room temperature for 30 minutes, the plate is washed three times with wash buffer in
order to remove non-bonded VBC complex and antibodies. To determine the amount of bonded
VBC complex, the plate is incubated with TMB for 15 minutes. The colour reaction is ended by
addition of 100 pl 1 M sulphuric acid. The amount of bonded VBC complex is determined by
measurement of the optical density at 450 nm. It is proportional to the amount of hydroxylated

proline in the peptide substrate.

Alternatively, a VBC complex coupled to europium (Perkin Elmer) can be used for detection of the
prolyl hydroxylation. In this case, the amount of bonded VBC complex is determined by the
fluorescence with respect to time. The use of VBC complex labelled with [**S]-methionine is
moreover possible. For this, the radioactively labelled VBC complex can be prepared by in vitro

transcription-translation in reticulocyte lysate.

The compound of the formula (II) according to the invention inhibits the activity of HIF prolyl
hydroxylase in this test with an [Csy value of 0.47 pM (mean for EGLN2/PHD1) or 0.14 uM (mean
for EGLN1/PHD2).

1.b)  Cellular, functional iz vitro test:

The activity of the compounds according to the invention is quantified with the aid of a
recombinant cell line. The cell is originally derived from a human lung carcinoma cell line (A549,
ATCC; American 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
luciferase (called luciferase in the following) under the control of an artificial minimal promoter.
The minimal promoter comprises two hypoxia-responsible elements upstream of a TATA box
[Ochme F., Ellinghaus P., Kolkhof P., Smith T.J.,, Ramakrishnan S., Hiitter J., Schramm M.,
Flamme 1., Biochem. Biophys. Res. Commun. 296 (2), 343-9 (2002)]. Under the effect of hypoxia
(e.g. culturing in the presence of 1% oxygen for 24 hours) or under the action of non-selective
dioxygenase inhibitors {e.g. desferroxamine in a concentration of 100 uM, cobalt chloride in a
concentration of 100 uM or N-oxalylglycine diethyl ester in a concentration of 1 mM), the test cell
line produces luciferase, which can be detected and quantified with the aid of suitable
bioluminescence reagents (e.g. Steady-Glo® Luciferase Assay System, Promega Corporation,
Madison, WI 53711, USA) and a suitable luminometer,
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Test procedure: On the day before the test, the cells are plated out in an exactly calculated amount
of culture medium (DMEM, 10% FCS, 2 mM glutamine) in 384- or 1,536-well microtiter plates
and kept in a cell incubator (96% atmospheric humidity, 5% v/v CO,, 37°C). On the test day, the
test substances are added to the culture medium in graduated concentrations. No test substance is
added to the cells in batches serving as negative controls. As a positive control for determination of
the sensitivity of the cell to inhibitors, e.g. desferroxamine is added in a final concentration of
100 uM. Six to 24 hours after transfer of the test substances into the wells of the microtiter plates,
the resulting light signal is measured in the luminometer. A dose/effect relationship is plotted with
the aid of the measurement values, which serves as a basis for determining the half-maximum

active concentration (called the ECs, value).

In the test described herein, the compound of the formula (II) according to the invention has an

ECs value of 7 pM.
1.c)  Cellular, functional in vitro test of modification of the gene expression:

To investigate the modification of the expression of specific mRINAs in human cell lines after
treatment with test substances, the following cell lines are cuitured on 6- or 24-well plates: human
hepatoma cells (HUH, JCRB Cell Bank, Japan), human embryonal kidney fibroblasts (HEK/293,
ATCC, Manassas, VA 20108, USA}, human cervical carcinoma cells (HelLa, ATCC, Manassas,
VA 20108, USA), human umbilical vein endothelial cells (HUVEC, Cambrex, East Rutherford,
New Jersey 07073, USA). 24 hours after addition of the test substances, the cells are washed with
phosphate-buffered saline and the total RINA is obtained from them using a suitable method (e.g.
Trizol” reagent, Invitrogen GmbH, 76131 Karlsruhe, Germany).

For a typical analysis experiment, 1 ug 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
reaction (ImProm-II Reverse Transcription System, Promega Corporation, Madison, WI 53711,
USA). 2.5% of the cDNA batch obtained in this way is used in each case for the polymerase chain
reaction. The expression level of the mRINA of the genes to be investigated is investigated by
means of the real time quantitative polymerase chain reaction [TagMan-PCR; Heid C.A., Stevens
J., Livak K.J., Williams P.M., Genome Res. 6 (10}, 986-94 (1996)] using an ABI Prism 7700
sequence detection instrument (Applied Biosystems, Inc.). The primer-probe combinations used
here are generated by means of Primer Express 1.5 Software (Applied Biosystems, Inc.).
Specifically, the mRNAs of erythropoietin, carboanhydrase IX, lactate dehydrogenase A and

vascular endothelial cell growth factor are investigated.



19.7 32.7 21.6 33.2 22 33.8 22.4 34.7 22.9 35.7 24 36.4 24.5 36.7 -
.25 - B. Evaluation of the pharnmacol ogi cal activity The pharnacol ogi cal
properties of the conpounds according to,§he invention can be
denonstrated in the foll owi ng assays: Abbreviations: DMVEMDul becco's
modi fi ed Eagle Medi um FCSfetal calf serum
TVB3, 3', 5, 3det r &neraiesisdordetrctie : ) MasPNAYSHIte M et hane 5
1.1n V|tro tests for determ nation of the act|V|ty and sel ect|V|ty of
I''1F prol yh ?1 brYQf:@Mdtﬁ%%diﬁUﬂh@d&@eﬁeexjpr@s)nbﬂm bition of the activity
of RIF prolyl hydroxylase: Hydroxylated |BF bonds speC|f|caIIy to the
von Hi ppel -Lindau protein-elaongin B-elongin C 10 conplex (V

conpl ex) . THF s GomEPURde fi’é?f’hﬁ?éélél?‘%ta@ﬁls?)"‘? S"P%‘FFd“inélsT?SFGr“bR%eé’E é*ﬂs Gheporally by

conserved Bk tuf)@-ﬁl‘llﬁﬁllstratibﬁ 1ht$ap%h@n&ﬂ§ lo® ink:@¥enbin®y. ypiel @Biaga are 0.1, 0.5, 1, 5,
determnation of HF p lﬁjglr oxyl ase act I Vit test is carried
mgg

out as desdfiedd 168 HFﬁa3 gnesiRsT g of hody %@%d qdminigigptipy. drontyol animals
Flamre | ., 8@k onBi0688M, 83024 hdurs Zﬂer&ﬂmﬁr@@ﬂﬂaﬂ of the test substance the animals are

sacrificed with an overdose of isoflurane and a subsequent fracture of the neck and the organs to be

investigated are removed. Parts of the organs are shock-frozen in liquid nitrogen. Total RNA is
obtained from the organ parts as described under B.1.a) and this is translated into a cDNA. The

10 expression level of the mRNA of the genes to be investigated is investigated by means of the real
time quantitative polymerase chain reaction [TagMan-PCR; Heid C.A., Stevens J., Livak K.J.,,
Williams P.M., Genome Res. 6 (10), 986-94 (1996)] using an ABI Prism 7700 sequence detection
instrument {Applied Biosystems, Inc.).

The substance according to the present invention leads to a significant dose-dependent increase in
15  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
orally once or twice daily. Typical dosages are 0.1, 0.5, 1, 5, 10, 20, 50, 100 and 300 mg substance
20  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, blood is taken from the
animals from the retroorbital venous plexus or the tail vein under short narcosis. The blood is
rendered uncoagulable by addition of lithium heparin. The blood plasma is obtained by
centrifugation. The content of erythropoietin in the blood plasma is determined with the aid of an
25  erythropoietin-ELISA (Quantikine™ mouse Epo Immunoassay, R&D Systems, Inc., Minneapolis,
USA) in accordance with the manufacturer's instructions. The measurement values are converted

into pg/ml with the aid of a reference measurement recorded for mouse erythropoietin.

The substances according to the present invention leads to a significant dose-dependent increase in
the plasma erythropoietin after oral and parental administration compared with the starting value

30  and the placebo contrel.
2.¢)  Determination of the cell composition of peripheral blood:

The test substance in a suitable solvent is administered to mice or rats either intraperitoneally or
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determ ne the anount of bonded VBC conplex, the plate is incubated
with TMB for 15 minutes. The colour reaction is ended by addition of
100 ul 1 M sul phuric acid. The ampbunt of bonded VBC conplex is
determ ned by 10 nmeasurenent of the optical density at 450 mu It is
proportional to the amount of hydroxylated proline in the peptide
substrate. Alternatively, a VBC conplex coupled to europium (Perkin
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radi oactively | abell ed VBC conplex can be prepared by in vitro
transcription-translation in reticulocyte |lysate. The conpound of the
formula (l11) according to the invention inhibits the activity of HF
prolyl hydroxylase in this test with an I C50 val ue of 0.47 1tM (nean
for EGLN2/ PHD1l) or 0.14 1.11\4 (mean for EGLN1/PHD2). 201.6)Cellul ar,
functional in vitro test: The activity of the conpounds according to
the invention is quantified wwth the aid of a reconbinant cell 1ine.
The cell is originally derived froma human |lung carcinona cell line
(A549, ATCC. Anerican Type Culture Collection, Mnassas, VA 20108,
USA). The test cell line is transfected in a stable manner with a
vector which contains the reporter gene of Photinus pyralis 25

| uci ferase (called luciferase in the follow ng) under the control of
an artificial mninmal pronoter. The mi ninmal pronoter conprises two
hypoxi a-responsi bl e el enents upstream of a TATA box [Cehne F.,

El li nghaus P., Kol khof P., Smth T.J., Ramalaishnan S., Hitter J.,
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i nvesti gat neans of the real thne quantitative polynierase chain
reaction [ Ta Nhn PCR Heid C. A, Stevens J., Livak K J., WIIlians o
P.M, Genuilp® mreef theeqmyoun%@:ogimg(tm@%ﬂenum QO(hmgAtlaanqbﬁ@/m 40p0ag Rhodigel

sequence defafbh O kBRFETRRhns(ARR) (R BhPsyshegs, Inc.).  The

substance accordrng to t he present |nvent|on lleads to a significant
dose- dependent increase in 15the mMRNA of erythroP0|et|n in the kidney
after dPal 18m!phereligncationepiiesnosd ioapiluhvidushiese o1 Wi nyofthecompaerdpgeording to
control . 24R),fatigr m nation of the erythropoietin level in serum The
test substance in a suitable solvent is admnistered to mce or rats
either intraperitoneally or orally once or twice daily. Typical

dosages ar &regargtioy 5 1, 5 10, 20, 50, 100 and 300 ny substance 20
per kg of body wei ght and adm ni stration. Placebo control aninmals

recei ve onhye RAbNGMs sufRhien biligoPAHA (e SdnfpdhhOitcaaflg kOUE iOMIoR iP{d&] to the
the last adm nistration of substance, blood is taken fromthe aninals
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Solution for oral administration:

Composition:



5 sodiumcitrate. The concentrations of erythrocytes, |eukocytes and

t hronbocytes are determned in the blood sanples in a suitable

el ectroni c measuring apparatus. The concegptration of the

reticulocytes is determ ned by m croscope screening of in each case
1000 erythrocytes with the aid of blood snmears stained with a stain

sol ution saPf am ef thecompyuad Faedine tq IISBEVRHYL rt o RAlysorbagUptsk &L Btpplyethylene
For deter m P@&l' AR, 84 %h%rah@ﬁ{ﬁ% &)He%pon@ lt@ﬁfjm'dﬁ/ld:uglk@d?e of 960 }nlé f the compound
retroorbital venous 10 pl exus neans of ematocrit capillary

and t he haeeagtdies tothajipyegion. s read of f manually after centrlfugatlon

of the capillary in a centrifuge suitable for this purpose. The
substance acLahAl79 to the present invention leads to a significant
dose- dependent 1T ncrease in the haematocrit, the erythrocyte count and
the reticul ocytes after gral and parenteral adm ni strati on conpare

with thé stfas eomppupdpererditgior e iERicars susbededin @ pixture of golyettsyloysy a&vw@ and
exanpl es f gplyRiGHARABH Micah. BRMIPARdpeAton ERBnEREP ahtN UBssARGRY & tRYcdnfhound
the invention can be converted into pharmaceutical fornulations as

fol lows: accpedinede the inyeBhpLs FRTRIFS 100 ny of the conpound accor ding

to the invention, 50 ng | actose (nonohydrate), 50 ng mai ze starch
(native), 1£[gmhﬂygLyvinylpyrrolidone (PVP 25) (BASF, Ludw gshafen,
Germany) and 2 ng nmgnesi um st ear at e. Tabl et wei ght 212 ng.

D aneter 8 nn1 radlus of curvature 12 mm_10Preparation: The m xture

of conmpoundh&CEBPURAGotBdRGE g BYRINGH IS ‘F‘%t‘&lc‘%‘%él 4 fncghUgtion below the saturation

gr anul aped syhibitityan & phystolamnatii ac&;@ﬂathﬁlé Qﬂ‘veﬁlv\(e\g) 15&51115 BRinEYRudidh, WaERE solution 5%
After dryin t he %%anules ar gne5|un1stearate for

5 minutes. ‘%‘i?rsp B {40 308tipy 3?)'("%@%601%0(%3 %Pbl%"ﬁ@& o Hfirafigmpndtis pansgred into

(for tabl ektefiRrnBbyrsa-ARON)ion bontdigssi Nng force of 15 1(1\1 is used
as the recommended val ue for the 15pressing. Suspension for oral

adm ni stration: Conposition: 1000 ng of the conpound according to
the invention, 1000 ng ethanol (96%, 400 ng Rhodigel (r) (xanthan gum
from FMC, Pennsyl vania, USA) and 99 g water. 2010 ml of oral
suspensi on correspond to an individual dose of 100 ng of the conpound
according to the invention. Preparation: The Rhodi gel is suspended
in ethanol and the conpound according to the invention is added to

t he suspension. The water is added wth stirring. The mxture is
stirred for approx. 6 h until swelling of 25the Rhodi gel has ended.
Solution for oral adm nistration: Conposition: -31- 500 ng of the
compound according to the invention, 2.5 g pol ysorbate and 97 g

pol yet hyl ene gl ycol 400. 20 g of oral solution correspond to an

i ndi vi dual dose of 100 ng of the conpound according to the invention.
Preparation: 5 The conmpound according to the invention is suspended
in a mxture of polyethylene glycol and pol ysorbate, while stirring.
The stirring operation is continued until dissolution of the conpound
according to the invention is conplete. i.v. Solution: The conpound
according to the invention is dissolved in a concentration bel ow the
saturation



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 filgyation and is transferred

into sterile and pyrogen-free injection containers. -32 - Patent

clainms 1. Sodi um

1. [ 6- ( nor pRatentclaimsepyr i mi di n-4-y1]-4-(111-1, 2, 3-tri azol - 1-y1) - 1H pyr

azol -5-ol ate corresponding to the conpound of the formula up

52. Conpoung, of &hgufor I;El{hﬁrp(hbiu) 4%5&{&5&9@ J14 @mmslmafmry@cm Iré 25 olate

in that the conpound o i's present in crystalllne

form 3. ProcessCWBﬁp%ﬁé§é9ﬂ%§m¥MEn% % gafDt he fornula (11)

according to Claiml, characterized in that the conpound of the

formula (1) ( la)( Ib) 10is reacted in a sghvent with sodi um

hydr oxi de or aqueous sodi ydr gxride solutiéi:?i a sodiumsalt, if

appropriate with addition|of M eN_4 ass for preparing the

conpound of the formula (NF%Jacco dlﬁq/F%WCiai 3, chaflicterized in

that the conpound of the fornmuladl) hL reacted in a solvent with

aqueous sodi um hydroxi de sol ygi‘on, if appropriate with addition of a

base. 155.Process for preparing the conpound of the formula (I1)

according to Claim3, characterized in that the conpound of the

fornulas(1) is ceaghed df hedormlav (‘ﬂF‘Ecc\M‘cﬁﬁg BUREAUS ciERdickHPRdY Habhk d@npound of

solution with addltlon of . trieth anlne 6. Conpound according to

Claim1 or 2 fofhe Pf@“ﬂar@&tsrPé‘?"PFntérhW%? ingf9Phyl axi s of di seases. 7. Use

of the conpound according to Claiml or 2 for the preparation of a

gdi c?méﬂt 3f or Eﬂicgs@a&r dmagrwlé &fméibhﬂcpdiﬁfhﬁﬁahgul?tll)@bﬁcﬁ@ﬁ@ﬁ)-Claim ﬁaharao]?arized
e of the conpo according to C ai or or the preparation o

a nedi cament foP“Sﬂé%ﬁ%@ﬁ?wﬁHﬁlﬁﬁmﬁwggkylaxis of cardiovascul ar

di seases, cardi ac |nsuff|C|ency anaem a, chronic ki dney di seases and

r enal |nsuff|C|ency dlcanent rlsing t he conpoundHaccordin

to Caim1l or i in t|on W 5|nert nogghoxi . ﬁ}\
pharnaceutlcally sux aTXRgra _Ndecane £ L8lng~th .\/)
conpound accordlng to imll or 2 in coﬁﬁlnatlon WMt h a fubmﬁgﬁTgN
active conpound 11. canﬁnL/Hccordlng to daim9 or T foN.thi

treatment and/or prophylaxis of cardiovascul ar di seases, cardi ac
i nsuf ficiency, anaem a, chmaognic kidney di gepses and renal (1b)
i nsufficiency.

10 is reacted in a solvent with sodium hydroxide or aqueous sodium hydroxide solution or a

sodium salt, if appropriate with addition of a base.

4, Process for preparing the compound of the formula (II) according to Claim 3, characterized
in that the compound of the formula (I} is reacted in a solvent with aqueous sodium

hydroxide solution, if appropriate with addition of a base.

15 5. Process for preparing the compound of the formula (II) according to Claim 3, characterized
in that the compound of the formula (I) is reacted in a solvent with aqueous sodium

hydroxide solution with addition of triethylamine.
6. Compound according to Claim 1 or 2 for the treatment and/or prophylaxis of diseases.

7. Use of the compound according to Claim 1 or 2 for the preparation of a medicament for

20 treatment and/or prophylaxis of diseases.
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10.

11.

-33 .

Use of the compound according to Claim 1 or 2 for the preparation of a medicament for
treatment and/or prophylaxis of cardiovascular diseases, cardiac insufficiency, anaemia,

chronic kidney diseases and renal insufficiency.

Medicament comprising the compound according to Claim 1 or 2 in combination with an

inert, non-toxic, pharmaceutically suitable auxiliary.

Medicament comprising the compound according to Claim 1 or 2 in combination with a

further active compound.

Medicament according to Claim 9 or 10 for the treatment and/or prophylaxis of cardiovascular

diseases, cardiac insufficiency, anaemia, chronic kidney diseases and renal insufficiency.



