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30 called VBC complex, which adapts the HIF alpha subunit to an E3 u'biquitin ligase,
bonds to the prolyl-hydroxylated HIF alpha subunit. Since the prolyl 4-hydroxylation of
the HIF alpha subunit and its subsequent degradation takes place as a function of the
intracellular concentration of oxygen, HIF prolyl 4-hydroxylases have also been called a
cellular oxygen sensor. Three isoforms of these enzymes have been identified:

35 EGLNI1/PHD2, EGLN2/PHD1 and EGLN3/PHD3. Two of these enzymes
(EGLN2/PHDI1 and EGLN3/PHD3) are induced transcriptionally even under hypoxia-
and are possibly responsible for the lowering of the HIF alpha levels to be observed
under chronic hypoxia [overview in: Schofield and Ratcliffe, Oxygen sensing by HIF
hydroxylases, Nat. Rev. Mol. Cell. Biol. 5 (5), 343-54 (2004)].
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hydrogeg Ore &R dRsidr 5188 in particular, an improvement in the course of the diseases is to be
,expectéd from induction of new blood vessels and the change in the metabolic sifuation
of ischaemic organs from aerobic to anaerobic ATP production. An improvement in the
vascularization of chronic wounds promotes the healing process, especially in the case of
poorly healing ulcera cruris and other chronic skin wounds. The induction of endogenous
10  erythropoietin in certain disease forms, in particular in patients with renal anemia, is

likewise a therapentic goal to be aimed for.

The HIF protyl 4-hydroxylase inhibitors described hitherto in the scientific literature do
O not meet the requirements to be imposed on a medicament. These are either competitive
15 oxoglutarate analogues (such as e.g. N-oxalylglycine), which are characterized by their
very low action potency, and therefore in in vivo models have as yet shown no action in
the sense of an induction of HIF target genes. Or they are iron-complexing agents
(chelators), such as- desferroxamine, which act as non-specific inhibitors of iron-
containing dioxygenases and, although they bring about an induction of the target genes,
20  such as e.g. erythropoietin, in vivo, evidently counteract erythropoiesis by complexing of
the available iron.

The object of the present invention.is to provide nmovel compounds which can be
employed for treatment of diseases, in particular cardiovascular and hematological
- 25 diseases.

O ‘ In the context of the present mvention, compounds are now described which act as
specific inhibitors of HIF prolyl 4-hydroxylases and on the basis of this specific action
mechanism bring about in vivo, after parenteral or oral administration, the induction of

30 - HIF target genes, such as e.g. erythropoietin, and the biological processes thereby caused,
such as e.g, erythropoiesis. '

2-Heteroaryl-4-aryl-1,2-dihydropyrazolones having a bactericidal and/or fungicidal
action are disclosed in EP 165 448 and EP 212 281. The use of 2-heteroaryl-4-aryi-1,2-
35  dihydropyrazolones as lipoxygenase inhibitors for treatment of respiratory tract,
cardiovascular and inflarnmatory diseases is claimed in EP 183 159. 2,4-Dipheny1-1,2—
dihydropyrazolones having a herbicidal activity are described in DE 2 651 008. The
preparation and pharmacological properties of certain 2-pyridyl-1,2-dihydropyrazolones
are reported in Helv. .Chim. Acta 49 (1), 272-280 (1966). WO 96/12706, WO 00/51989



15 chosen fromthe series consisting of hal ogen, cyano, nitro,

(A -C6)- alkyl, (C3-C2)-cycloallcyl, 4- to 10-nmenbered ) ,
het er ocycl yl, 5- or 6- nenbe ed heteroaryl =

“Q(-0) - OW %b@%%ogf\@ 3 R12, -0-q=0)-R13, -0-q=0)- NR|IZC%%5920@OSS77
6_c(=0) _ R12, -NR 18-C=0-OR 9,

- NR29- [ =0)ef ¥ QR0 745 fkelaing coppryngls laping@pdikgdsoprayylongreagial styucture for
2R29 OR- - - treafaint o#NCartoR3GRAdes, iAe T BydRoxyCl or mbxﬁhﬁiéﬁmtddnbi bSizbleg for

b bst d i f
i AN T A W’fa%é‘%f?ﬁla%%% By
cyano, o0xo,supsiBat@R pyra2&le dsrivativey | for Areattnent] OF wm)mde@hnous CNS dlseases are

ha 96005% llgﬁh ored B Med in w@roﬁomw%@dvb%@@/@@gs\ob wa6/R%213 has

NRL6- g %ﬂ“’%&ﬁf&@da“é)%ﬁﬂwf ERAVE R W%G%Nﬁé@l@(ﬁ*z‘%ﬂf prolyl 2-
- S02- R25 ISodxyMRs62 R27, ..0R28, 30-SR29 and - N1R39R31, wherein the
cycl oal kyl heterocycloallcyl ‘phenyl and heteroaryl radicals
mentioned last in their turn can in each case be substituted up

t hree ti mesTherk-um crygtehsireciyre of ﬂ@a?@nwp@mﬂneﬁé{hﬂaépylbiynﬂaﬂb@éhpm%ﬁwl-
trifl ugoonetmyin hyﬁhp b1-£-2)-2) 3- Bk He0xlh- smmiohywtmamws' dimemyl 2,2'-di-

am no, nono carban and/ or

al koxycar b@ﬁé?gm'%' %W Eg)%%)gyg%gﬁ ?T(g) %& , O%%/c H%k CP’SK%Zng (0]
10- menber edbebtétre Eo cSfakctiad kR gportp Hamipe E\-‘n’f’d(Hr) @&Ilﬁfﬂé%e@@@ﬂ)h f?@moa‘fbfﬂ
intheir ttyom@mgbpe?ﬁ&myﬁﬁéﬁs ber subst i 4 tstc%emglpz:phalyl Iivc@e;. AiazBs2-1)-

dent di f h
ot o i e < e i ke PR Aol R 3
C( =0) -18RI ¥R 23-8- Q99%)=00%ck2 1855t 0L99@(32 83 62NRTHR B paraiRl 8ang( tadjonGRt®, of
NR20- C( - ] SRﬁ@ilgMﬁTl A@gazel g%r%n@%e d%ﬁﬁ%5xgl gf?ed W(S%?@I ocyclzc

- O0R28, ?’n ment i oned st
can i e e 284 B0 1 e ANredot RS T A TARHS g hepmot
di fferent rhhaes Hayn hizkaibed, foeyihaocontpodndsx yentitredf inl dlreoergiubbioayions. The

Cl - CO- al kqx
gydroxygar bo}r%1 P&{H( ?:22% BQ‘P'&Q Ve _0 Ogtﬁhgﬁgdgg C%Z&%%S:q’kal}lﬂ%ﬁmmé)ﬂ-
7- menbéfed % mywybﬁd&wlwed%ﬁé@gvpxmawﬂ’\’w 70@ ﬁf’elnbered
heteroaryl . (|||)R9 R10, R I, KB, Rl14, R12, R29, R21, R24, R25,

123 d d f h
i nd| Vi dual Eﬁ cPﬂer’gFlétﬁI&Vee“ n erg’gglﬁent ﬁloélg ‘gﬂg%g‘%g}eaﬂﬁ&?’g% )ﬁgcserl es

consi sting of hydrogen, (Cl CO al kyl, (C3-C2)-cycloal kyl,-4- to
10- menber ed het erocycl oal kyl , phenyIOand 5- or 6- nenbered
heteroaryl, wherein (C3-C2)- cyclpalk |, 4-, to 10-nenbered
heterocycloallcyl phenyl and S~y 6> ered heteroaryl in their
t can in each case be substitutad to three times in an- :
i tical or different manner by hﬁiﬁ‘ n, cyand]),trifluoronethyl,
hydroxyl , (Gi-CO al koxy,. trlfluoro thoRYy, oxo, amino,

nono- ( C1l- C4) - al kyl am no, -(g-¢&4)- al kylam no, hydroxycar bonyl
and/ or 26Ci - CO- al koxycar bonyI and
in which
R’ represents a heteroaryl group of the formula
N N N N
A ETSA A7 A NG A
/ / \ / : \ !
—A ==A : E oL N—A
* T &k ? * : %
30

wherein



ni f 1 uor omet hoxy, (G -C4)-al koxy, am no, nono-(C -C4)- al kyl am no,
i -(Cl-A4)-al kyl am no, hydroxycarbonyl, (Cr C4)-al koxycarbonyl,
((C3-C7) - cyawoaddoglop7g#1 t o 7- nenber ed heterocycl oal | cyl ,PGIHERIN0740880GF
5- or 6-nenbered 5Sheteroaryl, (iv)Rl12, R15 RI6, R 8 R20, R22, R23,
n27 and R33 i ndepend o ; - each
i ndi vi dual’ occurrencg&%%%fg%%ﬁw'epmﬂ%?g%ﬁkﬂgﬁ@gﬁgﬁ%?gﬁsé‘e series
consi sting of hydrogen and 10(Cl- C6) - al kyl wherei n
(C1-05)-al kyl can be ﬁ@ﬂ@ﬁﬁﬂdﬁﬂﬁﬁ(ﬂ ofdie@ndetichbeee-R'i 0§ wherehatintentvcahg

or different manner a drox |, trifluoronethoxy,
(G -A)-al koxy, an1n8¥ Eﬁ %?Eﬁ%gﬁﬂm #h }d%lno di-(G
-C4) - al kyl am no, hydroxycarbonyl and/or (G - C4) al koxycar bonyl ,
and/ or wherein g @(v) 25 30 and R11 and 1132, R14 and R15, Ri s and
R17, R18 and R19, R20 and R21, n2l1 tc... and R22, R23 und R24, R26
and R27 and R3 and 1231 in each case palred together with the atons
to which they arfe bodeedesoars rdR*a 5- or 6- mermbered het erocycl oal kyl
ring, which can be substituted once to three tinmes in an identical or
di fferent ner by hal ogen, cyanodﬁ&01 CA) allcyl, trifluoronethyl,
hydr ox e, ET%?L czrypraﬁenewetefqamw tefeyilz oxo, ami no, .
nono- ( Cl - CO al kyl am no, -(Cl1-C4)-al |l cyl am no, hydroxycarbonyl
and/ or (Cl-C4)- algpgycarbonylg R5 and (_are i dergjcal or different
and i ndependent | “of " ®ne anoG erJrepresent(hydro n‘UB a substituent
chosen fromthe gerl 35 con LS i ng of - C6) - al
( C7) - cycl oal kyPN“4-~0 7- ed hey cl oal phenyl and 5-
or 6- nenber ed heteroaryl,’mhereln WO 2008/ 7871- ’
10- PCT/ EP20071008877 (Ci-C6)-alkyl in its turn..can be substituted
once to three tinmes in-an identical di fferent manner by radlcals
chosen fromthe series conS|st|ngLo#\Hangen cyan oxlo, (C3-C7)-
cycloal kyl, 4- to I nquered heteﬂocy oal kyl, phe - or

OR .

6- nenber ed heter £E=0) - R, , - je,
-0 C(=0) -1223, -D-C(=0)- NRI4R15, NR} 6- _0) R 7l
8- C(=0) - OR19, - NRR2Q; R22, - R26,
_ S02- NR26R27, -ORzé 220 Tand - NRBO \ff/herm n P’he cYcl oal kyl |

heterocycloalkyl phenyl and heteroaryl radlcals mentioned |l ast in
their turn can in e\ﬁ? case be subsﬁltuted up /m\Ehree times in an
identical or differe manner by & ogen, cyaho,

trifluoronethyl E | koxly, tifltlorongt hoxy, oxo, anino,

Y , (Cl-04)-
ﬁDnO-(Cl-CA)-aIkyTﬁqﬁ%;% (C kalarninbm(ﬁYﬁgoxycarbonyl
and/or (CL-C4)-. al N____<carbonyl,\ 20and AHJ(
a N=
O : #, # # .

) <G C{ / or K A

wherein
i5 _ :
' # denotes the linkage point with the dihydropyrazolone ring,



(11)(C3-C7)-cycloal kyl, 4- to 7-nmenbered heterocycl oal kyl, phenyl and
5- or 6-nenbered heteroaryl in their turn can in each case be
substi t ut egyg gidsfiree times in an igdentical or diffperembdiemngss7
by radi cal SVC%ggfie/E fr7gmthe series cons?stl ng of (Cl-Co)-alkyl,

hal - .
_S_ (é?g?o) E:)éggo %o, u}e@cg @59 @cjua cgﬁ_rgxicgd};nm%@ @(%}’&iﬁff}ﬂ at most two nng
-NR18- C(=0) - OR. 39 - midRBBes & Rprebii? NRRA e saM82Bnes02a24, - SO 2-R25, o
?J2-.0-25, -502- NR26- 27,0R 28 x- , -SR29 and - NeR31, wherein the
al kyI radi cal mentioned last in |%s turn can. be substituted up to
three tines in an i déenofasdl Soir NaRf f erent manner by hal ogen, cyano,
hydroxyk, trifluoronethoxy, (G -C4)-al koxy, am no,

nono- ( Cl- C4) - al k%/%am' no, " hydroxycar bonyl ,
(G - C4) - al koxyc&8bonyl, (C3-C7)-cycloal kyl, 4- to 7-nenbered
het er ocycl oal kyl , phenyl and/or 5- or 6-nenbered heteroaryl, - 11

- PCT/ EP2007/ 008877 WhELEHh th giﬁauaﬁgacuﬁleﬁbe d@ﬁ&es B33 0r R dheBin/at nl%%@twﬁ%ilg
R24, R25, R26, 8, R29 an endent]y of ohe anot her

de .
each individual occuPaes Ly Tébﬁe%%’éﬂlt gh‘arsé’élliB ® chosen fromthe seri es
consi sttpng of hydrogen, (Cl-COal kyl, (C3-C7)-cycloalkyl, 4- to
7- menber ed heterocyc %JE%/I phenyl and 5- or 6- nenbered heteroaryl,
wherein (03-C7)-cycl oa R - to 7-nmenbered heterocycloall cyl, '
phenyl and 5- or 6- rrerrbered het eroaryl in their turn can in each case
be substituted up toRthREQnEiResrei Memital dsmﬂf@ah il @i Bk rieditidran ose,

b .al ogen, cyano, tri f uororre&ﬁ%lg 6¥‘d x%?f . re en Yg‘é’f:gxé'a& stituent

| uor omet hoxy, oxo,
aI kyl adfi no, hydroxycar bodwberaﬁmtl@ne s(e@ps@@sxaﬂmgcqfwbamb@mo BIHE, (CrCc)-
(C1-05)-allcyl can be subgtiit l{t’?@:mé},‘éﬁxaik?lti'fﬁﬁlblnﬁ@@oetda B&eﬂo@@lédﬂ@}ﬂ'

or different manner by hal.oge
(G - C4) - al koxy, ami no, g W@%&n té’fﬁ E%@ﬁ]%m
hidr oxycar bonyl., (Cl- coa(@mde o HC=0RGD- c@y@)ﬁa Ryﬁ, -“NR'-@(50)-

7- menber ed het erocycl oal kKh rtgilwr _RR¥Qr K2 eNR 2-S0.-R%,
heteroaryl, (b) Rl2, RI5, C&g

pd, n31
tc. m@@pendently of one ‘agt%tﬂfs r'Spé)NRe pﬁdl’\%z L& %{%lﬁ*r}e ein |

represent a radical chosen fromthe seri es consi sting of hydrogen and

(C3-C6)-al kyl, wherein ( @élt%/ ~aﬁ’cﬁlnlrpﬁ%§ﬂﬁ%%ﬁtbléts%gstf?ﬁ]c&? oh& k&

tinmes in an |dent|cal or
hydroxyl, trifluorothet hoxy, (T@leSGA)anaCIl%BS‘(%]! or éﬁfeﬁ(}}f manner b)’ radicals chosen

anal or (O - 0041 Koxyohr bonyl, 0y 20061 OByt 1o B eaa0 L 00aasT
and/ or al koxycar bony

‘and/ or 2%c) R' and R12, R14 and Cﬁf]'\éq@gg “RpRbey Eﬁgetﬁﬁqﬁycgfé( Qﬁdg
B.,,2l, R 21 and Rund R 74, -26 @25:@2@@@ Retercand, RG(=&B€R 12-21[—(Dh08ach-

paired together with the @q_@'ﬁ,ﬁ og #hi heyr#r e_hends +levorm
a 5- or 6-nenbered heterocyclg rin ﬁldéh )éan be gj{bs?ﬁ*%te

once to three tines in an idemEc aq:(_@') |:ffe‘F‘@nt'
cyano, (C -C4)alkyl, trifluoronet'RA ~NR¥SOxY, S(CQJR@B{BLM& -(L)R28

tr| fl u%@;gr net hoxy, oxo, ani no, g@;n ﬁR-s ) - al kyl am no,
-(C1l-&4) - al kyl am no, hydr oxyé rbonyl “and/’or (Cl-C4)al koxycar bonyl
Oand 15 R 3represents hydrogen, (C -C6)-alkyl or (C3-C7)-cycloallcyl,

and their salts, solvates and @@r&ﬁt %ﬁe Q@c]%ﬂﬁylsaﬁétéocy%ﬁ)amyi hphf81 and
exception of t he conmpounds  3- net

- (pyridin-2-y1)-4-(1-pyri di n- e§efg§yl %{c%p‘nennoned {ast in their turn can in each
1H pyrazol - 5-y1) - 2H- 3- pyr azol i ¢as4 bt lgubgifteted up to three times in an identical or

35 different manner by halogen, cyano, (Ci-Ca)-alkyl,
trifluoromethyl, hydroxyl, (Cy-Cy)-alkoxy,
triflnoromethoxy, oxo, amino, mono-(C;-Cy)-alkylamino,
di-(C-Cq)-alkylamino, hydroxycarbonyl and/or (C;-Ci)-
élkoxycarbonyl,



31, 5-di net hyl- 2- phenyl- 11-( 4- phenyl-1, 3-thi azol -2-y1) - 11H, 2H 3, 4' -'bi p,
yrazol -5' - ol ,

253", 5-di mﬁle I %m@fge@yl P- (4-t hi ophen:g-y1-1, 3-t hi azolprdyaEnibbketF
3, 4' - bi pyrazol

3',5-dirnethyl-11-(4-nmethyl-1, 3-thiazol -2-yl1)-2-phenyl -1111, 2H 3, 41-b
i_pyrazol 51-ol,

2- (4-chl orophenyl) 3 , 5- dquffet h3-ChLexoloaitygny-1 tol ,18-nidmitazaal hierpdyclidality],2
H 3, 41- bi pyrazol - ol and

302-tert-butyl-11- [4 ( 4- chi or FHRBAY 2195 gbstst beieropl ipy el i con i
-1' H, 2H 3, 41- bi pyrazol - 51-ol ea@owe@ﬁdgbs@@é@ﬁ@nmgomeqmes lﬁ\ﬁéﬁﬂ@lﬁﬁal

are thesconpounds of the for mﬂradlffhﬂenﬁ%ﬂlél‘e r§<§!:etl§ch§£ﬁ\@61ﬁ5th@%€nes
sol vates of the salts, the co ounds i e formul a

the 35 fornul ae nentioned in t 851f WY C gﬁ%fyfﬁ’é{%rge%aﬁy?%" 0 1\%& @%

and sol vates of the salts, and% h@(e@brﬁmd dCEHNRIRIZ] RO1IE0)-B hutCr

(1) and nentioned in the foll W nbogR )Rarrpll\qgs }_bglwr .
arihe %y ’

salts, solvates and sol vates ts,l 2Wner he’ cgnpo

included in the fornula (1) ami® t'pé'llr\@d R A& +oP1rBwi n Oa’rr "nas0r
al readygsalts, solvates and saliR¥R¥s-@H*1-B8*wmldtNR*RWD 2008/ 067871-
13- PCT/ EP2007/ 008877 The conpounds according to the invention can
exi st in stereoisoneric forns (enantioners, diastereoners), depending
on their structure. The inventwsein ke elkyradicrlonentioncd ket @RARISGHEILE

or diastereoners and their pardubaithad di!ﬂtth&SnmJ&ﬁl an identical or dlfferent
@reor sonerically uniformconstit Iatefj f..om su
m

ures of enantiomers and/ or” 1@?5&&%%%%“ Gryﬁn ﬁlb r}gﬁlnorom e
t he ' cdfipounds accordi ng to t €& [Gayelivkorentan mmfclr@){aﬁcwta@nmn@(cl— '

forns, the present invention |@§I ,ﬁg,lhyggﬁygébg@mcr € AkdBcarkbnyl,
Preferred salts in the context of the ‘%ﬁl‘&yin% enti,on

physi ol ogi cal Iy accept abl e sal Cs-Cotoxay outﬂd TOePosTedi ﬁ%e%y%l‘r?ékﬂ
invention. Salts which are notplichgrmeéloy&sorsuintmbéred haeroptyhr maceut i cal
uses but can be used, for exanple, for isolation or purifi cati on of
the conpounds accor di ng to tRe jnvgntion,are alsa,ingl uded

Physi olmégl cal Iy accept abl @Bal RS: Bf » RheRco oﬁndgﬂagcoﬁdpﬁg Bo Rheand

invention include acid additi ogf’saldémnéintlyi bEroaak anids, for afatioXipdiviiual
acids and sulfonic acids, e.g._salt 0, 'c i d .

hydr obrom ¢ aci d, sul fUI’I C acrocfcurﬁ?ﬁnoe {?B%égﬁ gq%i(?g ?Iﬁ’gén ,frm} the Joes
aci d, ethanesul fonic acid, tolapssising @f)hyctros;r@n €G- @éﬁﬂ@’he@aﬁ'lbﬁ]’(‘{ball{}’l

aci d, 20napht hal enedi sul fonr C 4- %'I@»m@iﬁﬁérb&h@t@fddycléd]}k}fll pehgRs&RE 5-LCor 6-
aci d, %ropronrc acid, lactic acid, t l'ic acid, citric

acid, PPunaric acid, rnaleic d&?‘ﬂbeéﬁcgﬁ%‘erﬁ?é'} (‘,‘V%ﬁfﬁuh Physi ol-ogi cal | y

erc(;ept abl e salts of the conpounds according to the invention al so

‘ude salts of conventional @a?? eyt lag tc?ylo‘é‘ﬁé{ &}edeﬁg}gglg 1

preferably, alkali netal salts % odi um an ot assl um sal ts
al kaline earth metal salts (e. }@eﬂﬂaﬁp@ 0 Rs erEREIPSERA SSTETNRNE & ’§1)T“§H(?an in

ammoni um sal Ls der Ibved fro][n arﬁﬁ@lﬂb@se%g@mﬁaﬂmu@mmes uhﬁyﬁmg] iHefticallér
C atong, such as, by way of exanple an et hyl e )

di et hyP3mi ne, “tri et hyl ar ni ne, ‘,?ﬁqﬁ\rteﬂ I‘:‘Hilnflg'og?' a?qggﬁ)' 0 @, i
monoet hanol ami ne, di et hanol ami ﬂlm,romq:th@: hadmkldn{@neczr)dﬂ@m ‘oilfle sepineet ox s,

di met hyl am noet hanol, procai ney,di bgnzyl a%&ﬁ: Nc 39 dmrg{]@i]L@ﬁd
arginine, |ySine, et hyI enedi am né and N’- rnet hy

pi péeri dj ne. Solvya

in the context of the inventi oﬂkﬂ?léméles]éﬁ’ikl%)ﬁcaﬁ%onﬁ’ho?@?rorq:gQ);Sah‘?ﬁ’éy'
conpounds according to the invemidngh which forma conplex in the
solid gr liquid state by coordination with solvent nol ecul es. )
Hydr at é are a specific formof solvates, in which 35the coordination
t akes place with water. Hydratasl are preferred solvates in the

cont ext of :

-(C1-Cg)-alkyl can be substituted once to three times in an
identical or different manner by halogen, cyano, hydroxyl,



the present invention. WD 2008/ 067871-- 14- PCT/ EP2007/ 008877
bi ol ogically active or inactive, but are converted (for exanple

nmet abol i cal lytically) into conpounds accordl
i'nvention 3{4%2@88@%&{73 dwell tine in thg body. 5In the CO@%Q@PS%W
present invention, the substituents have the foll ow ng neaning

unl ess specified ot herw se: (Gifigapmaitys, &nrdCoelkogs) a@rnpe\monm(qxf%)
context of the invention repreggﬁgmﬁ,osglt@]gm_ag{hmrﬂn@mymo@p@mypl(k;yj

dical h 1to 6
Loy ant 0 hai h or br anoie PR G AEOb 1 Zhgppere

atonms is preferred. There may ]Mermynloalk]ybd phynwayndbr efanpt ebamunbered
preferably: methyl, ethyl, n-pgony i sopropyl, n-butyl, iso-butyl,
sec-butyl, tert- butyI I-ethylpr0py f n-pentyl and n-hexyl .

1-Co)- A koxy and (C1- C4) al koxv in the context of the invention
represent a straight- 15 ghai nRB[RB[nﬁcn@le%?L RERZ( »di pdIR°h indepegdanttyo
6 or, respectively, 1 to 4 carhon ata d
al koxy radical having 1 to 4 c%o%l P {fg%or b %d?‘n&uatfg%%?%e gﬁ%&i}%
.mentioned by way of exanple anadlcplr(érbeqﬂaﬁwy ﬂlmﬂﬁekynm@&@f(wdrogeﬂ and
n- propgyy, isopropoxy, n-butoxy; . d&efkybutoxy, n-pentoxy and n-hexoxy.’
20 Mono- (Cl - CAnono- (C1-CG4) -al kylam no in the context of the invention
represent an amno group with a straight-chain or branched al kyl
substituent which contains 1 twhcﬁseinr(&@p&gl ice|bg, substitoted cmebionthree
atoms. A straight-chain or bragg %beﬂaﬂ?déﬁﬁéag}ﬂ}@i‘f‘?efkﬁtﬁﬁﬁie?@i/hﬁl@yénngyaﬁo
t carbon atons is preferred. There .pay be nentjon wa

;Q;pl e and preferably: met hyl%)hif??ié’l e yRrPRRihAeY: ( ﬁl'gr%ﬁ% XA 0, MONO-
25i sopnepyl ami no, n-butyl am noC,i@)-thblatydeani no, n- perdiyCadijrdicdarino,

n- hexyl am no.. Di.- (Cl- 4) - al kyI cﬁﬂﬁﬁh&@%@@%@h{eﬁﬂaﬁ p in the

cont ext of the i nvention repr an a éntl cal
or different "straight-chain or branched al kyI substltuents whi ch each
contain 1 to 6 or, respechid/&@ wherelnto 4 carbon atons.  Straight- 30
chain or branched dial kyl ami no radi cal s havi ng in each case 1to 4
carbon atons are preferred. There R}(ﬁbe nent i K] Wa% e;aqp
and préPerably: N, Ndi met h{¥) ani RO andiRN; &/ eitllldﬂarﬁ éﬂd aﬂdR and

N-et hyl - N-met hyl am no, N-net hﬁ”“k“'aﬁ&@@'f@“hxﬂﬂ{“ R* and R*" and RS'U ‘and R¥
N-i sopropyl - N-n- propyl am no,

) i sopro

N-n- but yl'- N-met hyl am no, N-t er‘fltﬁﬂgly Fasﬁl-pﬁ’é‘?%{ﬂg%? Tnsith the atoms to which they
N- et hyl = N-n- pent yl ami no and NuabhededlcaiNforet it end-nemtdted heterocycloalkyl
| &2 C 6)- Alkoxvearbonvl and ( Ghadhimg KXy ARARNEL bilkelBanfRHUHN! inOhn

the invention represent a stra in or rac koxy radj cal
havi ng2% to 6 ‘or, respectivel yldeﬁlcﬁbomdlé%ﬁ%ﬁ’aaﬁ%rﬁ' hdogen, Fxenp; (fadar)-

Viﬁ)a Ica[]bo_nyl g%roup4 A s'ltoral gé]kylchatr[ﬂdﬁ[-orh&’tﬁﬁchedy(&bﬂqﬂ}(ycﬁtlb@n%ﬂko}(y,
r&dical having 1 to 4 carbon a in.the al kox ro

WD 2008/ 067871~ 15 - PCT/ EP200 7FBUSSFHIRRL, SX%a‘X‘Bg e GrES" %”?Pﬁg'gﬂ"
of exanpl e and preferably: mtﬁdﬂy@a}ﬁbﬂwmln%tlmamMWIanWOI (Cy-Ca)-
n- pr opoxycar bonyl , |sopropoxycg”g;g,@él1 nyl; but oxycar bonyl and

tert-but oxycar bonyl 5(C3-C7) - Cycloal kyl and (Cl-C6)-cycloal kvl in
the codfext of the invention represent a nonocyclic, saturated
carbocyclic radical. Be¢ing 3 to 7 or, respectively, 3 to 6 ring
carbon atons. There may be nentioned by way of exanple and

preferably: cycl opropyl cyclobutyl cycl opentyl, cycl ohexyl and
cycl oheptyl. 10 4- tB¥1@dr&n@t@rzémtt¢eherrdréfsaeqn@amqiymdqpﬁacten@y ©69ne noBer

th? ' anlnt' gn re}oresentts fep th%Ia;ﬁr REHELNC of 3@'5@1@&1%’& Cdhokeéh @i‘bid.‘rphﬂ:@rsenes
optionally bicyclic, saturated or and_has

10 ring-atoms, contains off@SEH$ ﬁf)&fll ¢§"aﬁ<é! Zpe%%( ‘E}f’?ﬁoa‘ﬁ‘rYgrﬁ {thd- ‘Eeé?]?eég‘{)
consisti.ng of N, O and/ or héeranogtldadiyili mhead/]viad as-r iongt-aenideredatheteraryl,
optionally a ring nitroge%el%lom There may be nentioned by way of



30 di oxanyl, 1, 4-dioxanyl, norpholinyl, thionorpholinyl,

hexahydr oazepi nyl and hexahydro-1, 4-di azepinyl. A 4- to 6-nenbered
het er ocycl al having a total,0f 4 to 6 ring

cont ai ns oﬁ\gb%b?@gﬁﬁng het ero at ons flroomthe series cr?nm S |\r@b§ 7
and/or 0, such as, for exanple rrolidinyl, tetrahydrofuran I

pi peridinyl, piperazinyl,Getr ;ﬁg‘ﬁﬁﬂfﬂ Hhiff URPaARSHIPTtYE opée to three
particularly preferred. 35 5- @fileﬁmrﬁﬁfim{leﬂoh&if%f@@ﬁﬁimdrﬁy&it@caﬂ)@ﬂio@éﬁ
of the invention represents an arq tIC het er.

(heteroarbmatic) having a tot afmrB Se&es c?négs ]al cen aPQ 0 2t Gne)
whi ch contains up to four. |dentt)lctalkybr"r—dwﬂfm‘ebﬂredrhﬁqom@ﬂw axhémﬂ 5-

fromtheg series consisting of } GQnﬁﬂlSyréH h§te?d& 1' SCd ked (=20 RpORIMNG-
carbon atomor optionally via a r|

14515
PCT/ EP2007/ 008877 nitreogen at o?r(_oﬁ e rray ng(n@h oneg cgyow&?f:
exanpl e: furyl, pyrrolyl, thieNpl%CEmaZalyl NR Md-azp@&lg t BVRZeT(D)-
oxazolyl, i soxazol yl, isothi a_z h,zp t. migb : dRachldr/% INR¥RY _OR®

t hi adi azolyl, tetrazolyl, pyrl pPyT i | dazi

pyrazinyl and triazinyl. 5- or heteroaryl radlcals havi ng
up to tipree ring hetero atons fromthe series 5 consisting of N, O
and/or S, such as, for exanple uryl | y

i sot hi azolyl, isoxazolyl, pyr a\yg?re ﬂ?e cdali’[%]‘)r/‘y fl%}emc Cllcfé kiyl Pfiem Lﬂd
oxadi azol yl, thiadiazolyl, pyrh&l@rbafybgﬁdwﬁkqumylbnedplwtllmdﬁrrfym egndn each

pyrazinyl, are preferred. F@s@%nsubght&te@ BOR 8X¥de Qfed BE ah NNGRICAIOH:
chl ori ne, 10 Fluorin

i udes quorlne ne and io

cmrl ne and bronine are pref eﬁhg at aﬂ’ﬂm?elrugyl ’é’floazﬁb el ﬁ%" Grlgalicvl,

particabarly preferred. If r adinfblbsmietthyﬂ he conpwirodd, accor (€irQs)tabkaxbie

invention are substituted, the, f%gfogﬂclﬂ%mfagxg)emﬁﬂgomo% (Ci- C4) alkylammo,
i e

pol ysubstituted, unless speC|f

present 15 invention, for alldi{te %EWW@WY@FPWE g‘?nyge@x?@ﬁ’él “C‘*)"
ti mes, -the neaning thereof is alrclepeidaeylf of one anot her.
Substitution by one, two or three identical or different substituents
is preferred. Substitution by one or two identical or different subst
tuents20s parti cul arly pré@ferred. 20 Conpounds of the fornula (1)
which are preferred in the context of the present |nvent| on are those

in which Rlrepresents a heterogty, f ot NN A
A N-A wherein denotes th t)I i nﬁ% (é?) %B‘gﬂ@% 4ﬁh¥>h2 T ?r oﬁi‘f?%%‘il%ﬁmé‘/ﬁ\
ring, 30 Ai'n each i ndividual oplmyirmdcﬁeodémméagre@hamr@rylmthﬁhémrewﬁnm

nost two ring menbers A represgpf MNeae ﬁﬁ&t@t@&r@n&' tH%reé"ﬂﬁE@inrhnRﬁhﬂhcal
each individual case, independent]y of one apoth

re
35hydr@gen or a substituent ch®s8HeFsHmMIme g4 2 alﬁd‘ﬁg?egt ?ﬂj r@f’ series

fluorine; chlorine, bromne, cyaBrBtingbf (©;Cd)EllkeydFalageh,coplano, rordy eFHO)-
008/ 067871- 17 - PCT/ EP2007£9088/LF, )ORID %O HR2  _0.C(=0)-R¥, -O-
r

(C3- 08) - al koxy, trifl uoromet hox% aOmNgmnPsn R, NR'.C(=0)-ORY, -

: NR¥-C(=0)-NR*'R”, NR23 SO»-R¥, -SO,-R*, -S0,-
30 NRZ*R?, -OR%, -SR? and -NR*R”,

wherein the alkyl radical mentioned last in its furn can-be
substituted up to three times in an identical or different
manner by halogen, cyano, hydroxyl, trifluoromethoxy,

35 .« ~ (C1-Cy)-alkoxy, amino, mono-(C;-Cs)-alkylamino, di-(C-
Cs)-alkylamino, hydroxycarbonyl, (C;~Cs)-alkoxycarbonyl,
(Cs-C7)-cycloalkyl, 4- to 7-membered heterocycloatkyl,
pheny! and/or 5- or 6-membered heteroaryl,



al I cyl am ne, di- (G Co)-al kyl am no, hydroxycarbonyl and
(Cl - COal koxycar bonyl, 5wherein the (C3-C6)-alkyl radical nentioned in

its turn C@R%@P@ggﬁtﬂt uted up to threg tinmes in an |dq;r¢]—lx/%§é009 008877

di fferent I"uori ne, chlorine, brom ne, cyano,
trifluoronethoxy, (Cl C4) - al koxy, am no, nono-(Cl-C4)-al kyI am no,
di - (Cl-C4)- al kyl arni no, WjeleBxycar bonyl and/ or

(C1-A4) - al koxycar bonyl, 10 and -denotes 0, S or N- 126, wherein .

15R6r epresent s hydrogen o ﬁ 1S, 8 het E0aky
%f@; Ak 5% g ! gi ReOR™ 2

group of the formla 20 ehot &
| i nkage point with the di hydr omr Bi° dhdrpendentiy, of@ﬁ@.amotquhr ga@emdlvzdual

denotessC R6 or N wherein notoaa%@nct:h& 908 Piradiba el | g TEE@’Q.%
G represents N, wherein R6in each i nd] l‘fg zﬁsg g’n&g Cgﬁ]n

one anot her,” represents hydr og‘éﬁ‘ﬂéﬁmgao Dysregany Enr Cordedn St kyl
series consi sting of 30fl uori ng, techreiberd taatyealkylephenyl and 5- or 6-

(C1-Co)-al kyl,, (C3-C6)- cyclo - - red
het er ocycl oal kyl, phenyl, 5- or?lglé&rﬁ%ﬁ%%ﬁogrgﬁﬁgeq%g@lgaryl , -C(=0)-0R10,

-C(=0)-NRI 112.12, R13, -0-C(=0)-NRI 4R36, - NR16-C(=0)-1212,
-N121846(=0) - OR19, - NRZO-C(=O§§ 2 é’alk 1NI223toS@%aeRMred-@E{2ﬁm§¢1@hlky1

-NR361231, 35wh i WO 2008/ 1- PCT/ EP200Q7/ 00
(C1- CB) - al kyt |ﬁr?;2 turn can gl?ﬁ’gtsl f’ﬁ?gﬁ:n}?ﬁ é%teeran a]teﬁ%s oA in

an identical or different nmannerchbgscrbgdiesingedpodhres tigres ihan si@mmlsor
consi sting of fluorine, chlorifeehf QEAs bgylm,m( @Jn@)(cpy;g)lgﬁgk%

4-t0 6-nenbered heterocycl oal en
e@roaryl _C(=0)-012. 19, - Eé)f TR&BY* éi’?"xﬂo?%(édg‘ﬁﬁ?ﬂem lugrosethpyys
NeRi s_m&coari-, NR-t -C(=0) - 0&1}9 amimo, C(mo-(C;-Cy)-alkylamino,  di-(Ci-Cy)-
- alkylamino, hydroxycarbonyl and/or (C;-Cyg)-alkoxy-
carbonyl

and
20 ‘ )
(Cy-Cg)-alkyl can be substituted once to three times in an
identical or different manner by halogen, cyano, hydroxyl,
trifluoromethoxy, (Ci-Cq)-alkoxy, amino, mono-{C-Cs)-
.. alkylamino, di-(C;-Cg)-alkylamino, hydroxycarbonyl, (C;-
25 _ : Cy)-alkoxycarbonyl, (Cs-Cq)-cycloalkyl, 4- to 7-membered
' ST - heterocycloalkyl, phenyl ‘andfor 5- or 6-membered
O . heteroaryl,

(D) R"?, Rls, Rm, R 8, RZO, R* R*, R*” and R mdependently
30 of one another for each individual occurrence represent a
radical chosen from the series consisting of hydrogen and

(Cy-Ce)-alkyl, '

wherein (C;-Cg)-alkyl can be substituted once to three -
35 times in an identical or different manner by halogen, cyano,
hydroxyl, trifluoromethoxy, (C-Ca)-alkoxy, amino, mono-
(C1-Cy)-alkylamino, di-(C,-Cs)-alkylamino,
hydroxycarbonyl and/or (C,-C4)-alkoxycarbonyl,



NR21,-.22, 23 tc NR -802-R24, -0R29 and -N123912.31, wherein the
cycl oal kyl, heterocycloal kyl, phenyl and heteroaryl radicals

nent i oned |W®t200@/06171$71r turn can in eactp .case be substlztajltfg}jz(;m/aoggw
twice in an identical or different manner by fluorine, chlorine,

brom ne, cyano, (Cl-C4)- alcwt trifluoronethyl, hydroxyl,

(C1-A) - al koxy, trifl uor offE oxy, 0X0, am no,

nono- (Cl1-C4) -al | cyl am no, -(G &) -al kyl-arni no, hydroxycarbonyl

and/ or (Cl-CA4)-al koxycar b@djyl R“(aala)i%‘%‘cﬁ)cr}@‘?%‘éahd<xl7; R¥-anl®R ", R*® and
6- menmber ed het erocycl oal kyl', han l or e het erparyl_;
K]J’ngﬂ zeﬂn‘ﬁlﬁ eﬁie 5%20@1 H I

in their turn can in each case®

identical or different manner hyeaf;]h vaeipaged clgbthen wiah ther dome ¢ wthy:arthczy
(C1-C4)-al kyl, trifluoronethyl KBEYed het 1
trifluoronet hoxy, 0X0, am no, ar%%g Z&%Eoﬁatﬁnﬂn Aed heterocycloalkyl
hydr oxycar bonyl ~and/ or ( Cl- C4) Uﬂ&l‘i@éﬂ}/éﬁ? %ﬁ?‘}’s’ﬂt"é@doﬂlc@ topthree tiges in an
R4, R17, R9, R21, R24, R28 ajddntisaBer dlfferent manner by halogen, cyano, (C;-Cy)-

|ndep_endently of one anot her f%{\ each i nd tglial gc )réﬂenc%‘crgﬂra%{g@t

a radical chosen fromthe seri &8 tonsis |ng

(CrcCe)-lallcyl, (C3-06)-cycloal kgﬂuommeﬂtowﬁommmedmﬁ-é@o@y)c&l@éﬂlm,
phenyl and 5- or 6-nenbered hegeoatr,yhik Mﬁl@rfoell drof 20884 ORafkf1¢c,18
- PCT/ EP2007/ 008877 trifl uoromatE(gg ey ﬂz R (s
mono- (Cl - C4) - al kyl ani no, di - ( Gl @%’”QP‘F( i ar n| no hydr oxycar bonyl

and/ or (G -C4)- al koxycarbonyl, 5and (Cl-CO al kyl can be substituted
orfce to three tines in an identical or different manner by fluorine,
chlori ne brom ne, cyano, hydroxyl, trifluoronethoxy, (Cl-C4)-

al koxy,13am no, nono- (Cl - C4) - al kyl ani no, hydr oxycar bonyl ,

( Cl- C4) - alkoixy c agpeseysd hydiGaerl 60 ~Cy)ellioa bk {d:-CA-cydlealiGrirenber ed

het erocycl oal kyl, phenyl and/or 5- or 6-nenbered heteroaryl, R20,
R22, R23 and -31 x independently of one another for each i ndi vi dual
occur r ence apéfieaseli, selvatagiandsovaiss §EHesaliim t he series consisting of
hydrogen and (C -C6)-al kyl, 20wherein (C3-C6)-al kyl can -be

substituted .once or twice.in an identical or-different manner by
fluori ég c ﬁ’otﬁf’ ﬁ)éc,epﬁ?rb?fth%?m&pgﬁg hydr oxyl, tri fI uor omret hoxy,

(C1-A4)- al koxy, am no, nono-(Cl-C4)-ancyl am no, di (O' -4) -

al | cyl am na,nBydc 9@5&39 L4 D%Jf%ﬁ -3Gfdm 215&& QH%' ARHLOT
wherei n (v) 3 agld Y)ang 1R.g!and 8 an }3 % and
30 R21, .,-.ﬁ 2\alo g R32 R23 und R24 and R3 and R31 in each case paired

t oget her w3t ﬁrdtﬂmhﬂtbmnenybl'v@iphMﬁhéfﬂmel-bg])de‘ﬂnHa}ﬂ foiprymazal-5-olpr
6- menb d4h
e I%%e § Ecj\ %- f(%ltﬂg}%lle\ﬁiﬂ—glhl §@gﬂf%§@bf}f'2ﬁ% ier‘dbl fl‘ﬁ?olq -ol,

tvmce n an

br c@a?r@m‘{tm’l léd‘}—meﬂ% 1 gtthipgol-3- B’li)-ferl?@Pﬂnlefi AéAt3 4'W%¥>@§rr5 -l,
04) al ngnyomdrbpﬁehymomhﬁ@wd -OKPhengPl BAhiazol-2-yl)-1'H,2H-3 4'-bipyrazol-5'-
rmno (G -C4)-al kyl'am no, -(A-C4)-al kyl am no, hydroxycar bonyl

and/ or (Ci-C4)- al koxycar bonyl WO 2008/ 067871- 20- PCT/ EP2007/ 008877
and denotesnd or S,

30 2-tert-butyl-1 '-[_4—(4—chloropheny1)-1 ,3-thiazol-2-y1]-3',5-dimethyl-1'H,2H-3,4"-bipyrazol-
5%ol.

Compounds according to the invention are the compounds of the formula (I) and their
salts, solvates and solvates of the salts, the compounds included in the formula (I} of the
35  formulae mentioned in the following and their salts, solvates and solvates of the salts,
and the compounds included in the formula (I) and mentioned in the following as
embodiment examples and their salts, solvates and solvates of the salts, where the
compounds included in the formula (I) and mentioned in the following are not already

salts, solvates and solvates of the salts.



5 and represents hydrogen or methyl, and their silts, solvates and
solvates of the salts. Conpounds of the fornula (1) which are

preferred ignt @Q,%gﬂgtﬁxt of the presentjsjinvention are @mﬁj@g@oggw_
whi ch represents a heteroaryl group of the fornula *

wherein - 20denotes the |inkage point with the dlhydropyrazolone
ring, An each individual occurrence denotes C-R4 or N, wherein at
nmost one ofTHeheompiigdsresdeerdngA t6 efee sanhisorN,canhexigi i 2G64oisoreaich forms

ndi V1 dual (03 Ront BISDERASHLIY 8doeLiifie AOLNE! sirdoBRE PERN SvelUl B

a substitu consi's
chl orine, Lndvdese thecamsionsis rqy, dasieras)ers| 3ad | mg/dpa@&cyqlar mixtures. The

(ﬂ C|6) sal l&ﬂ:ﬁ%&%fﬂeﬁbﬂ Ql&fﬁbﬂ@xéfon‘sntué{té“ €, gﬁgn?sﬁfaﬁh @ﬁ)ﬁn sulch %xtures of
al | cyl ami ne r oX al koxycar bony erein
t he (Cl- Cﬁfnﬁﬁ eﬁﬁgngﬁwéﬁEﬂF?ﬁﬁ% ﬁPﬂW%PEm?%Tn can be substituted up

to thre& times in an identical or different manner by fluorine,

hydroxyl, t
P ”ﬁieﬁﬁ#ﬂmac&%a%?@a%ﬁ%%%r&ﬁ“yfdlﬂo%tegf%% Torms, the

and/ or (Cl P@@@%ﬂlﬂﬁﬂey%@ﬁ@ﬁ%a theyautesgicde sy 1- 21 - PCT/ EP2007/ 008877 5
10 and idenotes 0 or S, represents a heteroaryl group of the fornula

Preferred salts in the context of the present invention are physiologically acceptable salts
of the compounds according to the invention. Salts which are not themselves suitable for
pharmaceutical uses but can be used, for example, for isolation or purification of the
O compounds according to the invention are also included.
15 _
Physiologically acceptable salts of the compounds according to the invention include
acid addition salts of mineral acids, carboxylic acids and sulfonic acids, e.g. salts of
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, methanesulfonic
acid, ethanesulfonic acid, toluencsulfonic  acid, benzenesulfonic  acid, -
20  naphthalenedisulfonic acid, acetic acid, trifluoroacetic acid, propionic acid, lactic acid,
tartaric acid, malic acid, citric acid, funaric acid, maleic acid and benzoic acid.

Physiologically acceptable salts of the compounds according to the invention aiso include
salts of conventional bases, such as, by way of example and preferably, alkali metal salts
25 (e.g. sodium and potassium salts), alkaline earth metal salts (e.g. calcium and magnesium
= - salts) and ammonium salts derived from ammonia or organic amines having 1 to 16 C
O atoms, such as, by way of example and preferably, ethylamine, diethylamine,
triethylamine, _ethyldiisopropylamine, monoethanolaimine, diethanolamine,
triethanolamine, dicyclohexylamine, dimethylaminoethénol, procaine, dibenzylamine, N-

30  methylmorpholine, argininé, 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 moleciles. Hydrates are a specific form of solvates, in which

35  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 invention. The term “prodrugs” includes compounds which themselves can be



Il G& or \N=( N# wherein Cldenotes the |inkage point with the

di hydr opyr azol one ring, I n each case denotes C-R6 or
N, wherei n wWetgaRiog7dNan one of the twoqri ng 15nmenbers pgEPIRILNRS77
N, wherein R6in each i ndi vi dual case, independently of on another,
represents dr.o or a substitu chosen fromthe s

Constt 1 ng BHOFRIST ieREr oR griie BBt o naTverpngot (ingRge itabolcally or
(c-Coal kﬂiyﬂro(lﬁ&amﬁ)mtozmmpochmakcydrdmgio the Iﬁzmmbéurmg their dwell time in the
heterocycl%ld phenyl, 5- or 6- nenbered heteroaryl, -C(=0)-ORl,
-C(=0 - NR" 6 q=0) - R17 -NR1 8-C(=0)-0NR19, -O0R28 and - NR3R3I,
wher ein (CI-COaI kyl in its turn- can be substituted once to three 25
times i@ amnitierbitedl ofothe Giréskotr i@néntioaNhe rsubstitiienc hadesthe Ifelisving mosaminge

series consj e, (C3-C6)-cycloalkyl, 4- to 6-nenbered
het er ocycl oué??‘ii?é Fp%c%edo h%g’&l%nber ed heteroaryl, -C(=0)-ORl, -C(=0-NR

11.12, .-NRl6- C( =0)- -NRI 8-C(=0)-0R19, -0R28 and - NR30R3l, 30 wherein
It het cycl f’ﬁ' LK_:cha Re&eEREYS _@J&%lllﬁyiln tﬁ@@bnlf@& ef ?@ﬁﬁ/\}enﬁ&dte@@béht BRGhiBNGAin
as in e| C e Sups u W C 1.Nn
Gont | cal o vae e R ol B6ving 1ot Aok TPe i R Bl et ki
(C1- colal k;chamaﬁthraﬁchubalkmwal havingrlotoy4 carp@i aiOts- 1a|pketfs<c;ﬁd Theéte inaeor e
net boxy, Oﬁﬂenn%ﬂécﬂ%ﬁ/ Gy §§8q887 e?ér!ﬂ}{ %tﬂﬂ ctB; fqgropyl Y¥epro yl n-butyl,

2008/ 067871 P2007/ oxycar onyI
and/ or (Cl l@é tylapacoB el PR m%x wfn@%q h%y -

6- nenber ed heterocycloalkyl 5 phenyl and 5- or 6- nenbered

roaryl -n |

hqtoroary! i, Uhg &{:%aﬁg(eo%gqb RASEACPUISHAHLE fPAER Phrsiga.
bromi nd3 cyhn,or brnclss) allpyytadicplyiav g to qQﬁrc@agc_t:é(p 65@4 carbon atoms. A
g_(r)l If : U0|r OFTE;h’éingchaQ?(&, br&iﬁtl)le@ alllcﬁiaﬂﬁ;i(cﬁll haﬁﬁﬁ:)m laid ébydkrbcm foms is preferred. There

al I cyl ani no on

wherein (Cc1® }’ 8P1¥3%ab t?}?%%c §f€ %‘% gfgﬁe)f%bﬂ lglé%mﬂ}gae{ﬂ?o(?c?'yh {pIopoxYy,
times in ansqu@wmabut@ry, darfbletp@w mﬁﬁﬁféﬁndyyh@i%{l ne, hydroxyl,
(C1-A4) -al koxy, am no, nono-(C am no, -(G - C4) al kyl arri no,

gy(rjré %é 2{133 g G éé all }% %gl RE g?t %tj the 111ve;[1t10n

het er oagl , rewrBEQt aR]ammG fg?qup wﬂ:h a stralght-cham or branched alkyl substituent which

contains 1 to 6 or, respectively, 1 to 4 carbon atoms. A straight-chain or branched

1'nonoalk3‘flamino radical having 1 to 4 carbon atoms is preferred. There may be

mentioned by way of example and preferably: methylamino, ethylamino, n-propylamino,
25 isopropylamino, n-butylamino, fert-butylamino, n-pentylamino and n-hexylamino.

O Di-(C;-Cy)-alkylamino and di-(C,-C4)-alkylamino in the context of the invention

represent an amino group with two identical or different straight-chain or branched alkyl
substituents which each contain 1 to 6 or, respectively, 1 to 4 carbon atoms. Straight-

30  chain or branched dialkylamino radicals having in each case 1 to 4 carbon atoms are
preferred. There may be mentioned by way of example and preferably: N,N-
dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-methyl-N-n-propylamino,
N-isopropyl-N-n-propylamine, N,N-diisopropylamino, N-n-butyl-N-methylamino, N-fert-
butyl-N-methylamino, N-methyl-N-n-pentylamino and N-n-hexyl-N-methylamino.

35 .

{C)-Ce)-Alkoxycarbonvl and (C,-Cs)-alkoxycarbonyl in the context of the invention

represent a straight-chain or branched alkoxy radical having 1 to 6 or, respectively, 1 to 4
catbon atoms which is linked via a carbonyl group. A straight-chain or branched
alkoxycarbonyl radical having 1 to 4 carbon atoms in the alkoxy group is preferred.



K R19, R28 and 123 i ndependently of one another for each individual
occurrence represent a radical chosen fromthe .series consisting of

hydr ogen, I, (C3-C6)- cyclaal kyl and 4- to @-[17%5%

het er ocycl éﬂ) gﬁé @ngjg)r{el n 25 (C3-C6)- c;./lgl oal kyl and 4- F 92@@?%
heterocycloal kyl in their turn can in_each case be substituted up to
three timedh Frﬁ By B rfnemigned byd ey epl rramplangid pyefrpblsy inrthoxpesrbonyl,

C4) - al kyl, e&bk%da%?l”ehhyﬂopoﬂbégﬂb@%yﬂ ) i o?xbp@@caﬂﬂohﬂZ(YJz-m@cycﬁB&mmOand
nono- (G - Q ¢ %1 ol hydr oxycar bony nd/ or

(Cl- C4) - al K 5&@%8 XBWYEY and” 35(Cl - C6) - al kyl can be substituted once to
three tinmes in an identical or different manner by fluorine,

2?’?20?%%‘ (&L ro&lacar Yand 300,-00)-cyERARM G ﬂgadn@éxk)bk‘ @H'Q ﬁl%ntﬁ)h fefrbsdet o
ny

5008] 06787?02§§¥°b€rr§/a@5%8ﬂa6@£% iﬂ?ﬂl@ 85%?6%“ k%ﬁl fes!i?e"tt"Blys 3nfond dingd

het er ocycl ocabky htonsh Byt n&gd;émienﬁen@irbﬁwmyaob@aaemdmﬂ@mﬁmﬁbh, cdopropyl,

R12, 16, tly of one another for

each i ndi VI }fu%l ((:,Jdolpen%'é%?éei%re%ledr?{a%ga E%’?’?'al chosen fromthe series

consi sting of hydrogen and (Cl -CO al kyl, wherein (G -C6)-al kyl ban be

subst i tot ed- g5 CE)-Membided Ehdtdto@R]datieNtih caab @mtestt fdfemenihvermion efepRyents a

fluorine, dr oxyl , (.C).- a

hydr oxycar E%tﬁ cy%ﬁcff%f:%lc‘] h%sé?cf?(?x Opcr:Hecl)rI':l @c}’n leC%ﬁ’a%}r%% %Jhééﬁeall n aligo’uble)
R11 and Rl2¢ndrasi kasd R1A nm&omadcm@sm@ cmwamg keterg #foma diont g geries
paired t Og%gﬁ?srtmw&f h, td?%n%? @BaﬂdCIs Whked viaheYin @ e8HE0 BREH of St dnally e dine-

e e e 1B e ont S P SRR R, SRS
(Cl - COiAal kyitigtanylj fluokiding] pytrelify,d ppreydlidinCl dlﬁgdroajarkmbyl, tejrabydlafnrm,l :
mono- (Cl Cotlﬁl)llﬁﬂgam’: QR ez X1y§ %%ﬂﬁ%yﬁ%}%ﬂ&nﬁc&u@ﬂj}dr@ﬁm

25and denotes ep
salts, sol \yeé{aggdrama@@ \9@{3’ pg}fanylh éegaz]yggot opyrany? ?9 d1oxanyl hl A d1oxany1
morpholinyl,  thiomorpholinyl, hexahydroazepinyl, hexahydro-1,4-diazepinyl,

octahydroazocinyl, octahydropyrrolo[3,4-blpyrrolyl, octahydroisoindolyl, octahydro-
20 pymrolo[3,4-blpyridyl, hexahydropyrrolo[3,4-clpyridyl, octahydropyrrolo[1,2-a]pyra-
zinyl, decahydroisoguinolinyl, octahydropyrido[1,2-a]pyrazinyl, 7-
azabicyclo[2.2.1Theptanyl, 3-azabicyclo[3.2.0Theptanyl, 3-azabicyclo[3.2.1}octanyl and
8-azabicyclo[3.2.1]octanyl, 8-oxa-3-azabicyclo[3.2.1]octanyl. A monocyclic, saturated 4-

to_7-membered heterocycloalkyl radical having a total of 4 to 7 ring atoms, which

25  comtains one or two ring hetero atoms from the series consisting of N, O and/or S and is

linked via a ring carbon atom or optionally a ring nitrogen atom is preferred in the

O _ context of the invention. There may be mentioned by way of example: azetidinyl, oxe-
© tanyl, thietanyl, pyrrolidinyl, pyfazolidinyl, tetrahydrofuranyl, thiolanyl, 1,3-
oxazolidinyl, piperidinyl, piperazinyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,3-

30 dioxanyl, 1,4-dioxanyl, morpholinyl, thiomorpholinyl, hexahydroazepinyl and
hexahydro-1,4-diazepinyl. A 4- to 6-membered heterocyeloalkyl radical having a total of

4 to 6 ring atoms, which contains one or two ring hetero atoms from the series consisting
of N and/or O, such as, for example, pyrrolidinyl, tetrahydrofuranyl, piperidinyl,
piperazinyl, tetrahydropyranyl and morpholinyl, is particularly preferred. -

35
5- or_6-membered heteroaryl in the context of the invention represents an aromatic

heterocyclic radical (heteroaromatic) having a fotal of S or, respectively, 6 ring atoms
which contains up to four identical or different ring hetero atoms from the series
consisting of N, O and/or S and is linked via a ring carbon atom or optionally via a ring



35 Compounds- of the formula (1) which are particularlyi preferred in
the context of the present invention are those in which RI represents

a heteroar the formula whergin 5*denotes thg W%
poi nt mthy\b&i@gﬁgzérgpyrazol one ring aﬁéd denot es hydrogen 08877

chlorine, brom ne, cyano, 10trifluoromethyl, hydroxynethyl,
(C1- C4) - al KB%9SEn 39m] LBeTe metshbscnentigned iy way 96 kydugle: furyl, pyrrolyl, thienyl,

]gc:1 C|4) gls | 506 BA R blyl, Eﬁm@ﬂe@teﬁbrs}} @sd&@icﬁjﬂQ%tM{az@ypmz@Ifyl toediazolyl,
or mul a I el eno. S e l.NKa I n
i nycr opy 437 BREY FRED00RR Y Re> R Urt RaE Sy DB P Ao 5 or &
di fferent amtnlpambpetnmenﬂlryd@ﬂs bangnot toethreteriog dieteyal atmsnfron de series
substit lsentcoﬁélgrﬁrg%ﬁ NOQ® LlPorSEr dubl a6 0fds leirhie, Rifyif trigiyl rlﬁlazo@f’ oxazolyl
chl orine, hrom cyano, PféClCG alké)a H}lflug}ri)meth V}?y rotﬁgz,l
(Cr C5) - andeiif: N zolybn diaEely c&}a‘-’éﬁzﬁ affiAgzolyl,
-(aA4)- qi}hxdy]apyxmrdniym:yndm@d bedyyrazidllar€aefatedoxycar bonyl , 4- to

6 nmenber ed het erocycl oal | cyl, phenyl and 5- or 6-nmenbered
het er oar yl , mhereln SOH&gl-CB) alkyl in its turn can be substltuted
by hydr oxyIHalogen gl %9l Be ByenH en incindes emmgestgqrine, brpmine and iodine.

- PCT/ ER200 #10488/ dhlaick #d trombrenerpestated) et Aot 0al diltrine Repaticanty
5- or 6- rrenbefr d“heteroaryl in their turn can in each case be
substituted onNce or twice in an identical or different manner by
fluorine, chlorine, brom ne, cyano, (Cl- C4)-al kyl, trifluoronethyl,

hydr 0Xy| (1€ladthls 1ﬁ|tK@¥din dufiid édé@fcﬁl{mﬁonﬁé( Vavelticd ar@QﬂH@ﬁtuted the radlcals can

aapor (ch%af?l g @TRPE%PBS&W%“O Dl et s B SRR P hie presen

t hei r dal t spvemtibw,afaesalbrtie sadisedd echidd othe sabmk tinkeS, the meaning thereof is
independent of one another. Substitution by one, two or three identical or different
substituents is preferred. Substitution by one or two identical or different substituents is
particularly preferred.

20  Compounds of the formuia (I) which are preferred in the context of the present invention
are those in which

R! represents a heteroaryl group of the formula

N N
- PN AN
S AL A A~ A
A\ E/ or \N—A/
O > /
* N *
25
wherein
* denotes the linkage pornt with the dihydropyrazolone ring,
30 A ' :
A in each indjvidual occurrence denotes C-R* or N, wherein at most two ring
members A represent N at the same time, wherein
R* in each individual case, independently of one another, represents
35 hydrogen or a substituent chosen from the series consisting of

- fluorine, chlorine, bromine, c¢yano, nitro, {(C;-Cs)-alkyl, hydroxyl,



Conmpounds of the fornmula (1) which are |ikew se particularly
preferred in the context of the present invention are those in which

represent s wohebhgioeddpi! group of the formmul a 20 wher eipt-2EeiR00I0R8877
the |linkage point wth the di hydropyrazol one ring and R4denotes

hydrogen, fluorine, chlor om ne, ano 1- C4) -.al kyl
30trifluoromethyl, hydr oxbﬁé@ﬂﬁ koxy,qy 'tri 9mgﬁ@%§ f‘zﬂi“?? uor Bt HoxGe-
hydr oxycar bonyl or (Cl- C4a1kalhinmey dafthalyHalkyRimey rizgémn;rmlmnybam CarQd)-

group of the formula WO 2 Zgﬁl 26 - PCT/ EP2007/ 008877
wher ei n #denotes the |i nkage p0| nt” Wi th the di hydropyrazol one ring
and ,-. 6A N and R68 are identical or different and independently of

one anogher denote hydrogagredr thd @4 T5)-blkyie fidicah asatiofedom fd) eurs etanelse

consi sting of fluorine, chI n cyanq, (.Cl-0

trifiuoromethyl, hydroxyl, bf@“%g)upa? %Sc(%/t,em%srl fan%ernéﬁétoﬁaffemut ﬁ‘%’ar%ler by
mono- ( C1- C4) - al kyl ani no, 8korinel chiotijie,ablonyaiea ey, ln@mﬁakyt@élnb@ﬁwhoxy,
(G - C4) - al koxycar bonyl an I4c4 Ia&oﬁy, rﬁ{m@r%naqb?fcqp Qﬁid@/' di- (cl Ca)-

(C - cn)-al koxy o am no Qﬂkﬂimui‘or e %?@3&@%& L 1

turn cdf be substituted once or twice in an identicalor different
manner by fluoripe, cyano, (Cl-C4)-alkyl, trifluoronethyl, hydroxyl,
(CI C4) - al koxy, oxo, am no, nono-(Cl-C4)- allcylam no,

-(C-A)-al kyl am no, hydroxycarbonyl and/or (Cl-C4)- ‘
aI koxycar bonyl , ER3 . depresgE & Rrdndgesin and their salts, solvates
a sol vates of the salts. The radical definitions given in detail

he particul ar conbinations or preferred conbinations of radicals
are al 46 repl aced asteS|Fe@tfswsh%g@&ealmﬂélf@ﬁiaﬂ%ns of other ‘
35conbi-nati.ons, i ndependent |y of the particular radical conbinations
given. WO 008/ 067871- Cl EongZ 3088 7 Conbi nations of two or
more of thé" aboVBREREF 8 Stﬁroﬁp ELPLy e are very particularly
preferred. The 1, 2-di hydropyrazol - 3-one derivatives of the formula
(1) according tg ,t—(ﬁ\ i nvention 5caf.al so be in the tautoneric
1H pyrazol - 5- ol ]kor%' ) - (o§ee fﬁ\l | opt ng equation 1); the
o~

N # N=
#
20
wherein
# denotes the linkage point with the dilydropyrazolone ring,
25 G in each case denotes C-R® or N, wherein not more than one of the two ring

members G represents N, wherein

RS in each mdividual case, inde;.)endently of one another, represents
hydrogen or a substituent chosen from the series consisting of
30 fluorine, chlotine, bromine, cyano, (C;-Cgl-alkyl, (Cs-Ce)-
cycloalkyl, 4- to 6-membered heterocycloalkyl, phenyl, 5- or 6-
membered heteroaryl, -C(=0)-OR'?, -C(=0)-NR''R'?, -O-C(=0)-
R, -0-C=0)-NRMRY, -NR'*-C(=0)-R", -NR"8-C(=0)-OR", -
NRZ-C(=0)-NR*R%, -NR™SO,R¥ -OR® and -NR™R%,
35 wherein



two tautonmeric forns are expressly incfuded in the present invention.
Equation 1 10(1) The invention also provides a process for the

prepar at i oRy8fsphb@sm@Pounds of the farygla a) accordi lpgym@pjd@w()oggﬂ
i nvention, characterized in that a conpound of the formula (I1) 15 0

ZR (11), O in which R and 12.3 aboyenent i.one
20 Zirepresents methyl orCkt h;ﬁd??gﬁgaﬁ(@&ﬁ%%}rﬂ “h bFﬁBEﬁ“@%‘?\?Bﬁit e
optionally in the presence of ta'mesainiad1damntdﬁoadnfﬁrqn0mameobyrahhcaﬂmhmﬂna

(1117 N 12 L1 2 unton o e SR L O e a0,

- PCT/ EP2007/ 008877 (1V) 5 in vifReh z1(Csi)cydeielRs fravelor heﬁ-mmbf'=red
abo:;garrpst i oned mneani ngs whi cl‘he@atgdycmu@l rsirdyl, Lmd@‘l’ 6&&&&&5&&6@0}9@1
conditions or in a subsequent nlos 12t enc

base to give the conpounds of tcﬁaﬁ Q %{3%)5 ?17 '"t?d[(“ée)jﬂ 6uérid
of the formula (1) are opti ondNR{yREond&R’ SEWR c@(—r@s@Bndl -
(i) solvents and/or (ii) basescﬁ; 0)agRURY NP 0ok, SoR¥Pah@NRIRML s
and/ or’ sol vates of the salts e ‘conpounds of the’formula (1)

according to the invention in which R3 denotes hydrogen can al so be
preparéd by a process in whi chwiereiompieungcloflkylhehdtaoepgloalkily) phenyl nand

whi ch Z1 and Rl have the abovq{ggé}gir ﬂﬁﬁi@"i’r’i&lﬂ&?’eﬂd 1%&@,% lh%ﬁfth orrm gach

subj ected to a condensationreactl on oun

(V1) case be substltuted up to twice in an identical or different
manner by fluorine, chlorine, bromine, cyano, (C;-C.)-

C alkyl, trifluoromethyl, hydroxyl, (C;-C4)-alkoxy, trifluoro-
15 - methoxy, oxo, amino, mono-(Cq-Cy)-alkylamino, di-(C;-

C,)-alkylamino, hydroxycarbonyl and/or (C;-Cs)-alkoxy-
carbonyl,

@)  (Cs5-Cg)-cycloalkyl, 4- to 6-membered heterocycloalkyl,
20 ' phenyl and 5- or 6-membered heteroaryl in their turn can in
each case be substituted once or twice in an identical or
different manner by finorine, chlorine, bromine, cyano, .
(Cy-Cy)-alkyl, trifluoromethyl, hydroxyl, (C;-Cs)-alkoxy,
: trifluoromethoxy, oxo, amino, mono-(C;-Cs)-alkylamino,
25 _ di-(C,-C4)-alkylamino, hydroxycarbonyl and/or (C;-Cs)-
G o - alkoxycarbonyl,

(m)RI0 R, RE R¥ R RY, R, R24 R and R* independently
of one another for each individual occurrence represent a
30 . : radical chosen from the series consisting of hydrogen, (C;-
o Ce)-alkyl, (Cs-Cg)-cycloalkyl, 4- to 6-membered hetero-
cycloalkyl, phenyl and 5- or 6-membered heteroaryl,

wherein

35 _ (Cs-Cg)-cycloalkyl, 4- to 6-membered heterocycloalkyl,
phenyl and 5- or 6-membered heteroaryl in their furn can in
each case be substituted up to three times in an identical or °
différent manner by fluorine, chlorine, bromine, cyano,
(Ci~Cs)-alkyl, trifluoromethyl, hydroxyl, (Cy-Cyq)-alkoxy,



H3C0-Z2 \N--(VI), H3COZ2 in which 25 Z2represents nethyl or ethyl,
to gi ve conpounds of the fornmula (VI1) WD 2008/067871- 29

-.PCT/ EP200A00888/067811 Which ZI and RI. jgave t he abovematT/BPE®7/008877
meani ngs, 5 which are then reacted in the presence of an acid with a
conpound of the formula (I111) ive.co d f e f.arpul TV- A)
in which Z1, R and R2 have th‘té‘%gg%’\‘}lg%ﬁ?’?gﬁgdﬁ%&nuﬁ‘%&%‘f@"%ﬁ c’&an\{m"’
cyclize already under these redicdCiéh)-aiydmnince fydorxyraoenys andeguehtCa)-
reaction step under the infl uene&eirbendase to give the conpounds of
the formula (1) wherein R3 15 represent’'s hydrogen. Further conpounds
according to the invention can optionally al so be prepared by
conversibons of functional grougsi of individual substituents, in
particular those listed under RI and R2, starting fromthe conpounds
of the formula (1) obtained by the above 20 processes. These . )
conversions are carried out by(Codrmralky} eavabe subsithisdonre BwHrscotimpein an
person skilled in the art and idegidddesr fddfferexarfdr@er rBaciioting, Sdhid¥inds
nucl eophilic or electroplailic,_substitutio xidation. r tign,
hydr ogenati on, transition neta TR Y %3!81" c%gﬂgﬂxﬁﬁ Er?fgué’gqr?%%ﬁlos%?’ ) &Q"C“)_
al kyl atlPon, acyl ati on, anai nat4lkexy, egm&n, f mewpi(EnCrakdamioeadhtfe;Ca-

etherification, ether cleavage,fighim!i apdek &@g&g}p}(a (leg)-alkoxycarbonyl,
sul f onam des, carbamates and 2[23 agag, ?]%8 t%e i roziéctl F{:} and1 1
removal of tenporary protectiv 335 ipdoallaly 2P e STmRBEredo PRPERGPLS YL,
the process steps (11) + (111)phenyl(antWor 5{dr\6-membéred hetérvbity),. + (111)

- \WA) and (TV-A) -> (1) are, in particular, ethers, such as

diethyl ether, nmethyl tert- butyl eth &g di et hoxyet;hange, _
t et r ahyldr of uran and di oxakf®, o]?‘MaR%oﬁﬁéR,mls%gy %:RB\PBX’%O%W?@Y of
30- PCT/ EP2007/ 008877 net hanol , oret baniodr, fon-eacio padioidvali coupecpansplesent a
n- but anol and tert-butanol. M o) t :

m xtures of these solvents ar eItaH]?g[féehP%%l ﬂs&g%?%%é%@%ﬂé%@g@é%“ and
step (V) + (M) -> (V1) is pré&héramdiylcarried out in

di met hyl fonnam de as a 5solvent or also in the presence of an excess
of (VI),,wi thout a further solvept.. The tdon,can.also,optional.ly.
be car ?’zloed out under mcr ovvavewﬁ?r?nal‘ ?é"t |6ger?11ﬁy1ﬁ'?é] bree%lg?tllt%tﬁd ioﬁceggrn@l% m
takes place in a tenperature rangéent¢alferodifferat mennen 3y Guoriree foliaainey
at +80 Cto 120 C [cf. alsO JuBmifazf.gau Akl,, Rt EShakyl 9Q8.C,)-
967; ibid. 2001 (4), 581]. 10Pr‘(2cess steps (11) +Cé)|eldéﬁ ---> éj V@Sd
(MI1) + (111)(I1V-A) can opti ondKe%> a8PH% a gEB9Ly Shalcdppingg k4
the addition of an acid. Conveskylanab, i nbydyexyicerbonylor gaifoc aci d&Cal-

suitabl,g for this, such as, foyf 5§,@£}g 1 hydrogen chloride, acetic
acid, tz(rgi fl uoroacetic acid, metlha esu%nﬁé’ni c acid, p-toluenesulfonic

a or canphor-10-sul fonic acid. Acetic acid or, in particular,
c hor-10-sul fonic acid gid/@-ighdgenesul fonic acid are 15 preferably
used. The reaction (Il1) + (Ill) --> (1V) is in general carried out in

a tenperature range of fromoO o 19
(v R and R™ R™and R®, R and R, R'® and R™®, R® and

30 R, R” and R%, R® und R* and R* and R*! in each case
paired together with the atoms to which they are bonded
can form a 5- or 6-membered heterocycloalkyl ring, which
can be substituted once or twice in an identical or different
manner by fluorine, chlorine, bromine, cyano, (Ci-Ci)-
alkyl, triftuoromethyl,  hydroxyl, (C;-Cy)-alkoxy,
triftuoromethoxy, oxo, amino, mono-(C;-Cs)-alkylamino,
di-(C,-Cyq)-alkylamino, hydroxycarbonyl and/or (C;-Cs)-

(5
Ln

alkoxycarbonyl,



Cto +100 C, preferably from+10C to +50 C. The reaction (VII) +-
(rrr)y -> (IvA) is in general carried out in a tenperature range of
from +20 Cyv@ »hd@Psfg71preferably at +53020 C to +100 Cpchher®nosessy7
sequences (I1) + (I'11) -> .(1V) --> (1) and (M) + (I11)(NA) -> (I)
can be carried out under a two-stage reaction procedure or also as a
one-pot reacti o™ wi thout isolation of the intermediate stage (IV)

or, respectively, (NNA). For the latter variant, 25 reaction of the
conponents under m 03%\@? Lfgadiation is suitable in particular; the
reaction here is in general carried out in a tenperature range of
from+50 Cto +200 C, preferably at +100C to +180 C In sone cases
a cycligatiagdh to (1) also already occurs even during preparation of
(I'V) or, 30 respectively, (WA); the cyclization can then optionally
be brought to conpletion by in situ treatnent of the reaction mxture
with a bas&’ Corspessents hpdropanarrgaaihd, or or gani ¢ bases are suitable as
the base for such a separate cyclization step (IV) -> (1) or (Na)
--> (1). The include, in particul ar, kali metal -35 hydroxides,
such as, fﬂpg&?gﬁﬁlfse,sﬁg Gl SBi"afﬁﬁf’gti‘Eﬁﬁ hydr oxi de, al kali netal or
al kal i i@ earth netal carbonates, such- as sodium potassium calcium
or cesium earhanalGr 1l f&ﬁghlarﬁﬁtv@{icﬂrgg&%r?éd‘%ﬁ theSddTkx A (RO PRt vention
pot assi um nmet hanol at e, sodi.um’or potassium et hanol ate or Sodi um or
pot assi um REASleSHiar@ichor al kali metal hydrides, such as sodi um
hydri de. Sodi um net hanol ate or ethanolate are preferably used. WO
2@/ 0678714431 éfaggénﬁggggtyog %170 The, 74 nduced reaction (1V) -->
(IY"or (IV—A)(If I's 1 n general Carried out in a t enperature range of
fromO0l& to +60 C, preferably at 0OCto +30 C. 5AI| the process steps
can be carri.ed o%t/ der normal, iAbreased or reduced pressure (e.g.
from0.5 to 5 bary. Ifn ge 1era|, r?‘pr pressure is applied. The
conmpounds of the Bul a ? | ) canNbeAprepared by conventional nethods
fromthe literatgre for C acyl at;,j/on of carboxylic acid esters from
conmpounds of the fornmula (V). 10 The conpounds of the fornulae (I11),
(V) and (VI) are commercially obtainable or known fromthe literature
or can be prepa(ﬁlgreﬁjnal ogously to processes described in the
literature. OThe preparation of the conpounds according to the
invention can be illustrated by the 15fol'l ow ng reaction equation 2:

Equatign 2 o Okt H33ddokds the linkage PhintCwiti3He dffydropyrazolone ring,

A in each individual occurrence denotes C-R* or N, wherein at most one of
C the ring members A represents N, wherein
25 R* in each individual case, independently of one another, represents
hydrogen or a substituent chosen from the series consisting of
fluorine, chlorine, bromine; cyano, nitro, {Ci-Cg)-alkyl, hydroxyl,
(Ci-Ce)-alkoxy, trifluoromethoxy, - -amino,  mono-{(C;-Ce)-
alkylamine, di-(C;-Cg)-alkylamino, hydroxycarbonyl and (C-Cg)-
30 : alkoxycarbonyl,

wherein the (C,-Cg)-alkyl radical mentioned in its turn can be
-substituted up to three times in an identical or different manner by
fluorine, hydroxyl, triflnoromethoxy, (C,-Cq)-alkoxy, amino,
35 mono-(C)-Cq)-alkylamino, . di«{C;-Cy)-alkylamino,
hydroxycarbonyl and/or (C,-C4)-alkoxycarbonyl,



a) ,HZ2NR2 OCEt. 20[a): DW, 16 h, +100 C, b): ethanol, cat.
canphor-10-sulfonic acid, 78 C, c): NaOEt, ethanol, 1 h, RT]. WO
2008/ 06787 kyo3aokled 2007/ 008877 The cgnpounds PCT/EP2007/008877
accordi ng-to-the-inventi on show an unforeseeabl e, val uabl e

phar macol ogi cal action spectrum They are therefore suitable for use
as nedi canents for treatnent and/or prophylaxis of diseases in humans
and ani mal s. 5Thedconpounds according to the invention are

di stingui shed as specific inhibitors of H P prolyl 4-hydroxylases. On
the basis of their pharmacol ogi cal properties, the conpounds

accordi ng to thé& i nvéehasP eah be enpl oyed for treatnment and/ or
prophyl gxi s of cardi ovascul ar di seases, 10 in particular cardi ac

i nsufficiengy, coronary,heart  disea ngi.na pectoris, nyocardi al
infarcti onfigst r5??@?86513%gﬂméosarc‘fl§F°3§i°§faieef§1§@ﬂ?i al, pul nonary and

mal i gnant hypertensi-on and peripheral arterial occlusive disease. The
conpounds accor di.AGst o the inventifr are furthernore suitable for
treat ment and/.ory;15 rophylozl:}xi S af b!gjood formati on di sorders, such as
e.g. idiopathic Qnemlas, renal a @ and anem as acconpanying a
turmor di sease (in Parti®tular an anemta induced by chenotherapy), an
infection (in particular HV infection) or another inflammatory

di sease, such as e.g. rheumatoid arthritis. The conpounds accordi ng
t'o thejgnventi o, afs, Moreover suitable for supporting treatnent of
anem as as a result of blood loss, iron 20 deficiency anem a, vitamn
dgfr~ciency anema (e.g. as a result of vitamn Bl12 deficiency or as a
resdlt of folic#aci ddelmtdschesiidypye pdiyipeoith tstdilydeapgraapbasting; anem a or
henol ytic anemia, or for supporting treatnment of anem as as a result -
of iron utilization disorders (siderqQachrestic anem ar?l or anem as as
a result of oth& endudeh fsedraaiesders of &l Fheigipiot mprothan ot thotvoring
conpoungds are furthefmbersBlichalts Nowhérsi@ar easi ng the hematocrit with
the ai m of obtaining blood for autodonation of bl ood before
operations. The conpounds according to the invention can noreover be
used for treatnent aBd/ orind@chinhvignalcase, didepgrslently ehoreetnpthes wprsass

of ischaem a and consecutjpRogenat & ¥Ebdti@he @hossh tRfm I §érfed! consisting of
interventions, in parti cuﬁar. I ntlglrventl ons on the hearé !# [ [ﬂg/ a Co)
heart-lung machine (e.g. BYPEEs YRETGRFRDe, RERPy nER) (e éiﬁ ke G Col
i nterv@tions on the car otyctbatkyl,ef-i tos¢-nicmibered disteranysioaliiyl; wbergtyr §-acmahd
interventions with instr ORELLAY] OLcRreebE At i er@ink R 1B Kyl 16.
UﬁrEEIE?Béljed R&BS, @@(f 1 1 1B-®LN 3

cap. The conpounds are furthernpre_ suyitabl neral 33 §reat nent
and/ or prophylaxis in thecif\?ﬁrﬁ‘l ’O'NPSUFQT%W%NF{M‘ eﬁﬁgﬂ?ﬁé%lt?{ﬁ?rﬁ’é‘

ai m of accel erati ng wound heal i ng and shortening the reconval escence

:rkﬁbvem 2008/ 067871- 33 _ifg/ @?ﬁ%iﬁ)&@%ﬁﬁ? nm-ecaﬁ%@ps%&ﬂ&te@iro@ce to three

r suitable for tre(a nt—arn ‘ophyT axi s _of "consecutive
synpt oR8 of acute and pr ot r acttédes iy@hédangical oa didkrent maneer by aadical echypsen

stroke, birth asphyxia). 5 Theg&RNROUAHS @afstingl dMRioIRE (R SATI0MRE,
for treatment and/or prophyl axjs, of cankc)er ﬁn% for1 t%gatﬁnsnt and/.or
prophyl axis of an inpairnent i th&BeEbEed MR PIRAISTe o r $n § e
course of treatment of cancer,hdtaroqgl, t-CeeDRORYS tEEQMER ARY, WNRHK-C(=0)-
cytostatics, antibiotics and igradiasi-ans, 3@ Thes mﬂ%pugs are
furthernore suitable for treat%eh?ul{;ngjeor) Bglof)hy a%?s of 'di seases of
the rhélnmatic type and other diseases forms to be counted as

aut oi mmune di seases, and in paghdsil e ¢Rloalkytahdi®bEycRAtiyDPand heteroaryl

Bour 55 of  medi cament ous. {1 eat HEHERBIISHEREGSERSLET 8 Hran rb SHTaE
according to the invention carsuhgtitetodep théwerph eyedenfical o dgfremsrhanner
' _ by fluorine, chlorine, bromine, cyano, (C;-Cq)-alkyl,

35 friffuoromethyl, hydroxyl, (C;-Cg)-alkoxy, ftriflucro-
methoxy, - ox0, amino, mono-(C;-Cs}-alkylamino, di-(C;-



and/ or prophyl axis of diseases of the eye (e.g. glaucoma), the brain
(e.g. Parkinson's disease, Alzheiner's disease, dementia, chronic

pai n sensat f roni ¢ kidney dis es, renal ins L 61

dcute renalwﬁgqog}rbg?%d for pronoting '\;\e%lsfnd heal i ng. 2 %@P%\d@%@ggg@
are noreover suitable for treatnent and/or prophylaxis of general
physi cal weakness, up to cache&ialkylamipar hy@prygarbgadurid/'eig(Gidarpkoxy-
increased extent at a nore el defbsnydge. The conpounds are
furthernore suitable for treatnent and/or prophyl axis of sexual
25dysfuncti on. The conpounds are noreover suitable for treatnent

and/ or prophyl axis of di abgt es(Gyeld-cyclsallanid 4i tte Ccormseherad heteropygioadiy,

such asse.g. diabetic macro- I 32 BE6. QRAHRYA HlePRBHIiE their turn can in
nephr opat hy and neuropathy. 3 Tb

e CO%OL{Q{&S ccordi n&,to. t he, .
i nvention are noreover suitabl 8Ch§Rs% PesTasRIEd0NGF F PWisedB I dRptiEap pr
fibrotic diseases e.g. of the diffarcht manger bndghiosing ¢i@idel \besmine, cydno,

particular, the conpounds accofding t LpVeRt ~an.yal, .
suitabl e for prophylaxis 35 an 'f(?‘sgg'{kﬁ%ér??grg%ﬁf z(?’i %@%&%&?ﬂ%ﬁ‘g}°&%¥‘°&%
babi es (retinopathia prenatur ofify) . amige, prisewntCiGrekyiagingor 8b{ferCs-
provi deg the use of the corrpou;g]gga@ﬁ@pr Giviex@riongl | By | any-EQralkoxy-
treatnent and/or prevention of d]| segses, in particular the _
aboveni entioned di seases. WO %% 67871- 34 -PCT/EP2007/008877 The
present invention noreover provides the use of the conpounds

according to the invention forwhfenceRas-akyion @&f wd eRALE aRBtutdDip to
treat nent and/ or prevention of di seases, |,

arti Cﬁﬂjfar t he .
alovenent i oned di seases. 5 The®FedURTHNPRJERFY 9" FHFETN Sranpsidy faring,
met hod 16or treatnment and/ or priewdesyil,o(CoiC,Hilkeags esminon pant{Cularalkiie
abovenenti oned di seases, using agirve~al ; erd®f A

e G TR iR, e

t he conpounds according to the | nvention.

to the invention can be enpl oydlodspabpwis dFvse-oicloalkylr &y dpr &gnempbpred
conmbi nation with other active ksasrpoyhaikyl, Thtepylesadfor i Bvent i 6Anembered
mor eover provi des nedi caments ﬁe‘?&?{t-ﬁi ng at | east one of the _
conmpounds according. to the invention and one or nore-further active
conpourlls, in particular . for treatment and/or prevention of the

abovenentioned di seases. Gujr'aN’E R R*EAHIOU ndEpdnderitiieofbae another for

conbi nati on which may be nentioned by .way of exanple an referabl
are: ACE inhibitors, angiot enseraﬁﬁFlfg%g%%ﬁf%’fmg?ﬁ%Ergﬁﬁngf‘§?£%azlcﬁosen from
receptor bl ockers, cal ci um anttgoniisst sonsibiz phhydogar £€1-Ce)-alkyl, (C3-Ce)-
m neral ocorticoid receptor ant 3oeRiSt sd Aitd6ShdnbiRreddRRiddyBioallcyR Wherein
suppl enents, vitamn ‘B12 and fdlic acid supplenents, statins,

di gi t alPs’ (di goxin) derivatives, tunor chenotherapeutics and
antibiotics. 20 In a preferred@pdidiedikyl ahd dheo 6-meptbletedrhetdrdigycloalkyl
c ounds according to the invengi re_adni_ni r [faIetelyral :F i

wi th an ACE inhibitor, such aslﬁa %ﬁg\%ﬂ%@ %Tn?lggggrrfﬁl é&aﬁéjs%ﬁrgté@gra ;%,ﬁ%e
enal april, captopril, |isinopriiles inean jdeptical erefliffgrent mannesibydpiorine, (Ci-
qui noprol, perindopril O tranggmnjgj_l,. tréPotdtheth B 18fdedxye d Ce It Paik bRt 0:0f
the inyention, the-conpounds accordin t@ﬂﬁe quvem'oﬁﬂ rﬁ o]
adni ni Sfered in conbi nati on wi?lﬂman“ﬁ’rg?ﬁf Lrisplkylapno, ‘égti mstylaging,
as, by way of exanple and pr ef eydadtygarbbpd and/an(C, cahdésaycadionyl

val sartan, telm sartan or enbusartan 30 In a preferred enbodi nent of
the invention, the conpounds according to the invention are

admi ni stered in conmbination wi# a beta receptor bl ocker, such as, by
way of exanple and preferably, :.propranolol, atenolol, tinolol,

pi ndol gl_, al prenol ol, oxprenol gl , . pepbutol ol , .b nol ol . .
met i prgﬁdol , nadol ol ; nepi ndol 'fcﬁg"éﬁggﬁz% ?é@éﬁtﬁe e b e
bet axol ol , celiprolol, bisopr oidehtjcat ar diffdrait mawaobplfuctiad)eivdrady]l, (C;-
carvedilol, adaprolol, 35l andighofi et Hono§BRRY)-Aly1®hino, di-(Ci-Cy)-

alkylamino, hydroxycarbonyl, (C;-C4)-alkoxycarbonyl,



In a preferred enbodi nrent of the invention the conpounds according to

the invention are admi nistered in conbination with a diuretic, such

as, by way WO 2008/6/87land preferably, -23- PCT/EP2007/008877

furosem de, bunet ani de, t or sem de, bendr of | unet hi azi de, chl ort hi azi de,

15hydrochl ort hi azi de, hydr of | unFjgst(i;@zggrggamﬁ; hyy Clookhh@gtesal BeledichélBalpe
a

, trichlonnethiazide, chlorthal.,d

" ind t ol ,
qui net hazone, acet azol ani de, dP%eﬁggq?ﬁPéthﬁafgg{gmrd?g#ﬂggtﬂ%ﬁ% iogg,

gl ycerin, isosorbide, mannitol, =donde or trianmterene. 20 In a
preferred enmbodi nent of t I ngenjicoon|s LARIC Y e dihg
i nventiqn are admi ni ster eorlr%i n Cofbi hation Wi %hm%n% CoA T 6 u(r:1ticéajtfsetél@Ie

inhibitor fromthe class of st#gdiidial eerugence repipsephp radicalchngsnalrem dhe
preferably, lovastatin, sinvasieies consitinyelliyaidgen afd (O a%-akiyh,
atorvastatin, rosuvastatin, cerivastatin or pitavastatin. 25 In a

preferred enbodi nent of the invention, the conpounds according to the
i nvention are adm ni stered i n wheminn&hilahaliih ¢rngbe; subsifiuted once or twice in

chenot herapeutic, by way of exmbﬁio@n@rdiff&%ﬁtrﬁmnxrsfﬁﬁ@ﬁde,eléﬁﬁ&ks@, (Cr-
consi stji,ng of platinum conpl exga, such _as ehﬁa‘ ¢kS | at an .
carbopl’dtin, the alkylating agerifkosdygRings mong-{Cy, é}ﬂjﬁﬂﬁgﬁ’ﬁam"%‘%d
chl oranbuci |, the anti metabol ialkgamegc hhaksoxycgrbold f badiorour E8FC.)atldxy-
met hotrexate, the topoi somerasg3@y; inhibitors, such as e.g.

et oposi de and canpt ot hecin, the antvi biotics, such as e.g. doxorubicin
and. daunorubi cin, or the |dnase inhibitors, such as e.g. sorafenib

a sunitinib. In a prefemdédd vdrbodi nent of the invention, the
conpounds according to the invention 35 are admnistered in

combi nation with an antibiotic,, by way of exanplg,and preferably from
the group consisting of p@icikligé R odbhardfooR hanbR il gpek’ in
sg(é?/‘ Egng% 0813?7 gf ITﬁxaci n andeamkﬁsfeh{aif&ﬂdgetheﬂ/@th?Qﬁ&/t&lgs?t%Kﬂtiaﬁﬂmy are
- e present, | nor eover, proyi

medi cament s whi ch conpri se at Roélgés/(fr_‘l'%llhg&%r?pohr? 6 18%§%{F(§313E86°Wﬁ]8a1ky1
i nvention, conventionally togéitewhightden baeubstituiesk anck pebwice mom-itlentical,
phar mageutical Iy suitabl e auxidri @fgrent! B ﬂu&%@e,gb@cgusﬁkﬁh%ﬁﬁmro- -
for the abovenenti oned purposes, . Th $9 OW s ,a6cor ing to the

i nventi on can act systenical | yP&hY g?’ Pg@a ‘9.4)‘f‘ﬁ%’§ﬂ’ 9> gryino, mono-(Cy-
admi ni stered in a suitabl e mrBgrlkytminhi di-flr@datkyleanind agdrexyparbonyl
orally, parenterally, pul nonal salyl ingual ly, lingually,
buccal ly, rectally, dennally, %nygﬁg%eré?a%lfoﬁ%ﬁ}gncti vally, otically
or as an inplant or stent. The compounds according to the invention
can be2&dm ni steticed in suitable adm nistration forns for these

adm nistration routes. Adnministration forns which function according
t he prior art, release the conmpounds 15 according to the invention
rapidly and/or ¥n a #¥elesiOLt Stanner and conprise the conpounds
according to the invention in crystalline and/ or anorphi 7ed and/ or

di ssolved formare suitable for oral adm nistration, such as e.g.

tabl ets (n81f1|-coat ed or coated tablets, for exanple coatings which are
resistdft to gastric juice or dissolve in a del ayed nanner or are

i nsol uble ganAd c | ease of the compound according to the 20
i nventi on)? tab%%erssg%?’ﬁwﬂ%gi obl ates, filns/lyophilisates or capsul es
whi ch disintegrate rapidly in the oral cavity (for exanple hard or
sof t gel at afd MR SAllsCSolvatGUbakolosas 6thé adpset s, granul es, pellets,
powder s, emnul sions, suspensions, aerosols or.solutions. Parenteral
adm ni stration can be effected with bypassing of an absorption step
(e.qg. 35 i fompoenivud] the fomtuiadl)tveliclalates partictlade aredéredd] i, the context of the -
i ntraspi ”ag}e)!mﬂEnv%ﬂtfi&r?iré’ﬁ@?@h'&ﬁicl?r wi th inclusion of an absorption
(e.g. intramuscul arly, subcutaneously, intracutaneously,
percutaneously or intraperitoneally). Admnistration fornms which are

R represents a heteroaryl group of the formula



correctants..ln general, it has proved advantageous in the case of
parenteral adm nistration to adm nister anounts of from about 0.001
t.o 1 ng/ kg,wprmbenamdn about 0.01 to G.283-ng/ kg 15 of PRAIYEREOGINOEE L
achieve effective results. In the case of oral administration the
dosage i s about O. toRloo ny/ kg, P ef qgably about 0.01 to 20 ny/ kg
and very particulgrlyrpreferably dﬂlﬁ.%’l ng/ kg of body wei ght.
Neverthel ess it %L e nec&sary t iate fromthe anounts
mentioned, and i 20 particul ar depending on the body wei ght,

admi ni stration rboute, individual Behavior towards the active
conpound, nature of the fornulation and point of tinme or interval at
whi ch adm nistration takes place. Thus in sone cases it nay be
sufficient to nakgger with | ess than the abovenentioned mi ni mum
amount, while in other cases the upper limt nentioned nust be

exceeded. In the casg where relatively..lar mount s_are

admi ni sger ed, i'? 25nabE tﬁ%(yﬁ(g%w%ntt%ltbd@ggﬁyai?pgafcaggeenqgmO sever al
i ndi vi dual doses over the day. The foll ow ng enbodi nent exanpl es
illustrate the i,pyention. The inventions is not linmted to the
exanpl es. 30 - The percentage data in the follow ng tests and exanpl es
are percentages by weight, unless stated otherw se; parts are parts

by wei ght. The RIl vedénaiat hodrogedh | fiforing, chlbting Arthivg ngens,r 4€i-0Cy-adiai.a

of liqynkd/liquid sol ytd 1ea | at e 10y ol .k .
2008/ 089871. 38 - PCT/ EEE%S%‘E}@W%’Q{?@Q%%%S @Btﬁé%g’%’?’/on%ﬁgﬂrﬁm\éﬁm’
a@lnym;: aq. aqueous h¥@priradandsr (Cr-eqtalirgusabegl(s) DO direct

chem cal ionization (in M) DM-di met hyl f or mam de

DVBQdi et hyl.sul foxi de _of th. of theory (vield) Rlelectron inpact
i oni zati on Xin Kfé)mé@i%‘%%’f?ﬂ@’%ﬁ?"él? 2f e hlefils) (in MB) Etethyl

GC- M5sgas chr omat ogr aphy- coupl ed mass spectroscopy hour(s) HPLChi gh
pressure, high perRbrmance |iquid chr ®fat ography conc. concentrated
LC- MBIl i quid chromat ogr aphy-couplr\gﬂ mass spectroscopy Meth. nmet hod

m nm nut e(s) MongssSs§peetroscopy AN
P or »
15 N i N #
wherein

# denotes the linkage point with the dihydropyrazolone ring
20

O and

R®, R® and R®® are identical or different and independently of one another denote
hydrogen or a substituent chosen from the series consisting of fluorine,
25 chlorine, bromine, cyano, (C;-Ce)-alkyl, trifluoromethyl, hydroxyl, (C;-
Cq)-alkoxy, trifluoromethoxy, amino, mono-(C,-Cs}-alkylamino, di-(C;-
C4)—alky1ami1'10, hydroxycarbonyl, (C;-Cs)-alkoxycarbonyl, 4- to 6-
membered heterocycloalkyl, phenyl and 5- or 6-membered heteroaryl,
wherein '
30 _
(C,-Cg)-alkyl in its turn can be substituted by hydroxyl, (C,-Cs)-alkoxy or

amino ,



NMRnucl ear nmagnetic resonance spectroscopy Rtretention tinme (in HPLC)
RTroom t enperature TPAtrifluoroacetic acid THFtetrahydrofuran 5
LC- M. GG nmet hods: Met hod (LCG-M5): 10 In =,
M cronass gﬁgfﬁg?ﬁg with HPLC Ag, i I'ézr?t_ Series 1100; §Jtcgj(’): G Rgﬂgo
Hypersil GOLD 3 p., 20 M x 4 mm eluent A: 11 water + 0.5 nm 50 %
strength formc acidand|uent B: 11 acetonitrile + 0.5 m 50 %
strength formc acid; gradient: 0.0 mn 100 %A --> 0.2 mn 100 %A
2.9 mn 30 %A 3.1 mn 10, %A.--> 5.5 i 0.% A, oven: .50C; f
rate: 0.8 m/mn; Uddp e@'tu?egf']?:ereﬁilgetﬁ]iﬁ’.cycrfm’oé’ﬁ?w? L?‘E-%wéj :°§A861§%"ﬁ%d
type MS: M cromass Z@tempryhinatheis tury gen HRiach ca4p be s0Gtiked e oUWIDAD: an
col um: sPhenonmenex CGgixhfda) 39 ¢REOR Mahnd BPAIGRneE LkiSAte, Arondike, \BRES, (€)-
0.5 mM 50 %5 strengt orm¢_acid, elyert B (#% cetonitrile + 0.5
m 50 % strength for frk?lBEi ¢EIRGroRpExRs - Ygr_‘?fylm 1 % ozy, iflgoromethexye,
A-->30mnb5 %A 5xdZnihe, moo-£C)-Claikytatieo, d-(C;0Ralkylatin hydrexy-
2.5 mn/3-0 mn/4.5 ] i ; . detection: 210 urn.
10 Method 3 (LG I\/B):%P%@tlraﬁ#{)a?n :l-ﬁgﬁgﬁgﬁo Attro LCZ with HPLC .
Agil ent Series 1100; columm: Phenonenex Synergi 2g Hydro-RP Mercury
20 mm %04 npy eluent A: 11 water + 0.5 nil 50 % strength formc acid,
eluent B: 11 acetonitrile + 0.5 mM 50 %strength formc acid; 15
gradient: 0.0 mMn.90 %A ->2.5mn 30 %A -->3.0nmMn5 %A ->4.5
mn 5 %A, Kl owrgratsents@ydrogéng 1 m/min -> 2.5 nin/3.0 nin/4.5 ruin 2
m /mn; oven: 50C, -UV detection: 208 - 400 nm Method 4 (LG M5): 20
arat us’ V5. M cromass ZQ  apparatus type HPLC. Waters Alliance
9@; col uﬁ%gﬁpﬁéﬁ]&ﬁéﬂ¥¥“§%ﬂﬁ'€f)§i&te§@P%?&?l@ RP Mercury 20 nmx 4 mm
eluent 1&¢ 1 1 water + 0.5 nl 50 %strength formc acid, eluent B: Ii
acetonitril<e, + i 9 r f ' £ |ent:- a0 ]
90 %A 2. 5 ogﬁfi_%_}{A ?%%Pg?ay)n@g%rﬁ I%E@Srgﬁp%ﬁ%a%g&%ﬁ?l%ﬁgr%%ﬁe%%f
0.0 min 1 fHgREsent myensioniary Ao W 5 nin 2 m I nin; oven: 50C WV
detection: 210 nm Method 5 (LC-M5): 30 Apparatus type MS: M cronmass
ZQ apparatys t ; 1WeS....lY. DAD; col um: Phenonenex
Synergi 2g: dr%%%%@ﬁ%a%%pn@%%ﬂﬁ%n%&%{?uem A: 11 water '+ 0.5 ni
50 % s#Pength formc acid, eluent B: 11 acetonitrile + 0.5 M 50 %
strength formc aci_ grddient: 0.0 min 90% A --> 2.5 min 30%A 3.0
mn 5% A -44.5 m'ﬁS/A)A; fleGwrate: 0.0 mn 1 nmJmn --> 2.5 mMn/3 0
mn/4.5 mn 2 nil N, oven: 50C, UV 35 detection: 210 nm Method 6
(LC-MB): Apparatds type MS: Waters ZQ apparatus type HPLC Agil ent
1100 Series; UV 'DAD; col um: Therno Hypersil GOLD 3p. 20 mm x 4 nun;
eluent A: 11 water + 0.5 mM 50 %5 strength formc acid, eluent B: 1
1 acetonitrile +.0:5 mM 50 %strength formc acid; gradient: 0.0 mn
100% A -43.0 mi FPEHA --> 4.0 min 10%A -44.1 nin 100% A: flow rate:
28 /mM / mn; oven: 55C, UV detection: 210 mm Method 7 (LC MS):

25 * denotes the linkage point with the dihydropyrazolone ring

and

R* denotes hydrogen, fluorine, chlorine, bromine, cyano, (C,-Cg)-alkyl,
30 ' trifluoromethyl, hydroxymethyl, (C;-Cs)-alkoxy, trifluoromethoxy,

hydroxycarbonyl or (C;-Cy)-alkoxycarbonyl,

R? represents a heteroaryl group of the formula



10 Apparatus type Ms: Mcromass ZQ apparatus type HPLC. Waters

Al liance 2795; columm: Phenonenex Synergi 2.5p. MAX-RP 100A Mercury
20 mn x 4 mm eluent A- 1 1 water + 0.5 mM 50 %strength formc
acid, eluentoBoodbsacatonitrile + 0.5 4d6-50 % st r engt h FQW/BPZO0GM08877
gradient: 0.0 min 90 %A -9 0.1 min 9 %A-->3.0nn5 %A15 4.0
mnsS %A->4.01 gtn 90 %A, flowratg® 2 m/mn; oven: 50C W
detection: 210 nm [Met hod 8 (LC—I\/B) 20 Instrunment: M cromass Quattro
Mcro MS with HP ilent SerieB™> xcol um: Thernmo Hypersil GOLD
31.1 20 mn x 4% eluent A 11 0.5 mM 50 %strength formc
acid, eluent B: tonit¥ile + 0..5 nizZk 50 % strength formc acid;
gradient: 0.0.m n M00%MA 3.0 min 10% A'4. 0%min 10% A -> 4.01 nmin 100%
A (flowrate 2.5 nil/mn) -4 5.00 mMn 100 % A, oven: 50C, flow rate.
2 mM/mn; W detection: 210 inn 25 Method 9 (LC-MS): Instrunent:

M cromass Quatt Pera@ with HPLC Agllent Series 1100: col umn:
Phenorrenex Synergl 2.59 MAX-RP 100A Mercury 20 mm x 4 m n eI uent A

11 water, + 0.5 m. 50 % th f a3

acet oni 15r| I e + @55 N S }ﬁ%[@@gﬁf’ﬂm er‘n edclégﬁop a%gfé s 0 0 min 90
%A 0.1 mMmn 90 %A->3.0mMmn5 %A 4.0 mn b5 %A 44.1 mn 90% A
flowrate: 2 m/phyn, oven: 50C, UV detection: 208 - 400 nm Method 10°
(LCGMS): 35 Instrunment: Mronmass QuattroPremier with Waters UPLC
Acquity; colum: Therno persil GOLD 1.9p. 50 inmx 1 inm eluent A
11 water + 0.5 5 B0 #dRF ergtitnticaroridiffaet dnd ademntlerBly of tne another denote

| 0.5
S A)Ohl r|2 0887067872%&9&93 %‘ST% IEE%BL%{ QRREE ﬁ%ﬁ:! fhe ﬁﬁ@sdéo%&tsnng?opﬂ{i&ﬂle

008877 ->
mn 10 %A -> 2.2 ni rhippne, momineswyangs £&51-Go)RB0M 1 OI‘WQH’ ’536%9"5’&/( -
detection: 210 nrn. g}- lilmdxﬁ,h-lﬁhﬁbﬁi)athoﬁy,l asiho Unenb-(CHE,)1100aban) 65(Cs-

pom eluent A 5 mi bbb PR i i iteg 0 e

acetonitrile; gradi enleemml‘qﬁllwtﬂ@%lgamﬂl Oherefin 2 % B -> 4.5 nin 90 %
B.-> 6.5 mn 90 % B->6.7mn2 %B->7.5nmMn 2 %B; flow

rate. 0 75 m/mn; c t petat ure: t 219

Met hod 12 (HPLO) : o HiR-ARBRES bith S PO 3% Cf&d%vi%’@“’%ﬂr Q@‘g%") <k
eluent A: 0.2 %strengtiko 15 trifluoroacetic acid, eluent B:
acetonitrile; gradient. 0.0 mn 95 %9A10 mn 5 %A -4 15 mn 5%A ->

151 mn 95 %A -*20 mi.n 95 % A; oven: 3000; flowrate: 25 nUmn; W/
detection: 240 cm Mé#fod 13 (LC-M§): 20

20
4- to 6-membered heterocycloalkyl in its tumn can be substituted once or
. twice in an identical or different manner by fluorine, cyano, (C;-Cy)-alkyl,
O ‘ trifluoromethyl, hydroxyl, (C;-Cs)-alkoxy, oxo, amino, mono-(Ci-Cs)-
o alkylamino, di-(C,-C4)-alkylamino, hydroxycarbonyl and/or (Ci-Cy)-
25 alkoxycarbonyl,

‘and

R®. represents hydrogen,
30
and their salts, solvates and solvates of the salts.

The radical definitions given in detail in the particular combinations or preferred
-~ combinations of radicals arc also replaced as desired by radical definitions of other
35  combinations, independently of the particular radical combinations given.



Instrument: M cromass Quatro LCZ with HPLC Agilent Series 1100;

col um: Phenonenex Onyx Monolithic C18, 100 mmx 3 mm eluent A 11
water + 0. 5ysl20080%@irength formc. acjd, eluent B 1 gcmseioonidosste
+ 0.5 mM 50 %strength formc .acid; gradient 0.0 min 90 %A -> 2 nmn
65% A-> 4.5 min 5 %A ->6 minb5 %A, flowrate: 25 mJ/nmn;, oven:
40C;" UV defs@gpgionsgd W@ Pet O%/S‘P‘F\cﬁl?oﬁ%’ 3‘?95}’%‘%"'”3‘# FEEFURER oY
M cromass @aiculd§§ederrabl utm: Restek RTX-35, 15 m x 200 um x 0. 33
30p.m constant flowrate with helium 0.88 m/nmn; oven: 70 C

inlet: 250 C gradient: 70 C, 30 Cmn 310C (hold for 3 mn). Mthod
i s (prepar diEviel-AydopyrsselGopnenderiveires M ity BrmpledDragsoriingaiheninkensen
nun; el genteafalsadeciaube Guioniéist mepghiol di-dlstomi (Pylsed fofloatigneuatdul); ahe

eluent B: acetonitrile: gradient.Q ! WA= 4.mn 60%A, oven:
30 C f Low Patatedisc B %lewfﬁsél}’e‘B‘gF%ér‘?:lng%@rgr?ué’t FssBha 067871- 42

- PCT/ EP2007/ 008877 Method 16 (preparative LC-MS): Instrunent NS
Vaters ZQ Z0Q8iod pstrunment HPLC: Agilent 1100, 2-columm circuit;

aut osanpl er: AL; colum: YMC-ODS-AQ 50 mmx 4.6 nm 3.0 gm
eluent 5 A water + 0.1 %formc acid, eluent B: ﬁtonitrile + 0.1 %

formc acid; gradient: 0.0 n 100 A -> 0.2 nmn %A ->1.8 mn
25% A -> 1.9 mn 10%A§20 5W&A3.2 m n %%A 33. mn 100% A
-> 3.35 nmin 100 % A, ovenT™N40 [*ow 3. i det ecti on:

210 nm 10 Method 17 (prepa\r(jat' ve HPLC): Col um: masi| 100 C18 5
p.m 250 nmx 20 mm el uentHA: %gueous 0.1 % strengt
digr'sopr opyl et hyl am ne sol uti on, “eluent B: acetonitril'e; gradient: 0.0
mw'95 %A -> 10 Onm65 %A -> 10.1 min 95 %A -> 15 nm 95% A, oven:

40C, fliowrate: 25 m/mn; 18 wv det ection: 210 riC WD 2008/ 067871-

43 - PCT/ EP2007/ 008877 Starting compounds and i ntermedi ates: Exanpl e

1A 5 2- razi no-4-net hyl pyridine 3,3 30. 0. .

22 Moro- 4- B RGBT AP 1 e Jor s BGRRRLPT R SleygPrppouads 9 the
et hoxyet harfoimuld 4) Gcevirdifig 5 thegnvedon, rehsiaytenizedrin hate depppenrdoizthe fergméa
to the sol Ldmon and the m xture is stirred at the boiling point (150
C bath tenperature) for 16 h. Thereafter, the reaction solution is
concentPated on a rot ary evaporator, the rﬁsi due is added to 100 m
water and the mixture is extracted yl acetate (three tines
with 100 mM each tinme). The conbi ned orjganic phases are dried over
sodium sul fate, filtered 15and copogntrated. The residue obtained is
dried in vacuo. Yield: 1.90 g (51 % ¢f thR I

11- 1- NVR (400 MHz,- DVBO-d6): 5 = 7.8% (d, 111)M7 22 (s, 1H), 6.51
(s, 1H, 6.38 (d, 2011-1), 4.04 (s, 21-1), 2.17 (s, 3H). LC M
(Method 1):: Rt = 0.80 min; M5 (ESIpos): nVz = 124 [ MtH . Exanpl e 2A:

O ' in which R' and R® have the abovementioned meanings and

20 Z! represents methyl or ethyl,

is reacted in an inert solvent, optionally in the presence of an acid, with a compound of
the formula (I1I) '

RE\N/NHz
o (I10).

25
in which R? has the abovementioned meaning,

to give compounds of the formula (TV)



25 N '

3-(Di-nret hyl arni no)-2[ 5-(trifluoronmethyl)-1, 3, 4-thiadi azol -2-yl]acryli
G aci d met Ryb ®8te67871 WO 2008/ 067871- 44¢ PCT/ EP2007/ 0038 Ti7=RR08T7 I0pR877
acetal overnight at 100 C. After cooling, the mxture is concentrated
and the residue is purified by means of preparative HPLC (RP18

col um; nobil e phase: acetonitrile/water gradient). 5 Yield: 2.8 g

(74% of th.) 1H NMR R4QQ, MHz, DVBO-c16): 8 =RB\.|%§ (s, 1H), 3.74
(s, 3H), 3.32 (s, 6H). LC (Method 4): R = 1.88 siin; M5 (ESIpos):
‘mz = 282 [MrH. 10 Exibigp| @R3A: Na R
3- (D nmet hyl am no)-2-(1H—1,2,3-| ri azolgt=y) acrylic acid ethyl ester
CH 13 _Az CH3 0CH3 o . o.

z' R' rdl R’

0
Iv)

5  inwhich Z', R!, R? and R? have the abovementioned meanings,

which cyclize already under these reaction conditions or in a subsequent reaction step
under the influence of a base to give the compounds of the formula (),

10 and the compounds of the formula (I) are optionally converted with the corresponding (i) -
solvents and/or (ii) bases or acids into their solvates, salts and/or solvates of the salts.

The compounds of the formula (I) according to the invention in which R’ denotes
hydrogen can also be prepared by a process in which a compound of the formula (V)

A9 3
T W

O

in which Z' and R" have the abovementioned meanings,

g O 20  is first subjected to a condensation reaction with a compound of the formula (VD

HG, 07
N D,
H,C o0—2°

in which
25
z? represents methyl or ethyl,

to give compounds of the formula (VII)



The preparation of the starting conpound is carried out anal ogously
to 2A starting from1.00 g (6.45 nunol)

2- (1H-1, 2, 3ybripagekishiypacetic acid ethwl. ester. 20Yi elpeT/Br2b09/00400
%of th.) 1H-NWR (400 MHz, DVMsO-d6): 8 = 8.10 (d, 1H), 7.78 (d, 1H),
7.65 (s, 1H), 4.03 (q, 2H), 3:06 (bcH,s, 3H), 2.10 (br. s, 3H), 1.12
(t, 3H. 25 LCM5 (Method 5): R = 1.40 min; MS (ESIpos): mz = 211
[ MrH] 4. Exanpl e 4A ( 6- Hydr azi nofefrtisg- 3- yl ) net hanol 30 HO 7' NN<kk"
NN "NH2 WD 2008/ 067871-45 - PCT/ EPZOOT 008877 (éﬁo.o g (1.5 nol)
(6-chl oropyri di n-3-yl ) methanol | Feans/et al ., (& anic Letters 2001,
19, 3009-3012] are initially i&frodiiced Rnto 746 m (767.1 g, 15.3
nol ) hydrazine hydrate and the mxtgre is stirred at a bath
tenperature of 150 C for 5 It The reaction mixture is concentrated in
vacuo, the residue is taken up in 500 nil water and 86.0 g (1.5 nol)
5 potassi um hyd i dejare ded. The. ni re is stirred for 15 mn,
t he wat er ing"%ﬁ’i‘%Fgﬁg\,éﬁmjﬂ?@é’%’“&%ﬁ'ﬁ%‘f@?@%ﬁa rotary evapor at or
-and the residues of water are distilled off azeotropically with

t ol uene ssevafid@l ark kiR Seackidn &lel posb iRl FHUR abidl wikli 4 E&ﬂ%duﬁd et tha Astinuld gﬁ) to
m xture is cooled to a@%og. ‘551% t he potassium chl ori de which has
preci pi t at &FeFMPPENdsiof e a3 (1Y -4he filtrate i s concentrated,
‘diethyl ether is added to the residue and the 10. m xture is stirred.
Finally, the product is fg2tered off; the resi dgé on the filter is
washed with diethyl ether arfﬁd-lthe crystals are dri in vacuo. Yield:
1 0 g (68 %of th.) 15 LG, (Method 1): Rt= 0.4 mn; M (ESIpos):
rn = 140 [MrHr; 11-1-NWR MHz, DM5Q.do): 8 =
7.40 (dd, 1H), 7.29 (s, 1H), 66 (d,~1ITI), 4.94 (hr.
4.34-4.28 (m 211), 4.04 ~Sr211). 20 EX 1

1: (6- Hydrazi nopyridin-8-yl)- meﬁhyl met hanam he et | NN 55 1.0 g (6.4
mol ) 1-(6-chloropyridin-3-yd)-N nethyl met hananm ned for preparation
see EP 0 556 684-Al] are initially inihtgjoggced into 1.5 nm (1.6 g,
31.9 mml ) hydrazine hydrate and the Ni'xture is stirred at the

boi I i ng0poi nt at. a bath tenperature of 150 C for 12 h. The cool ed
reaction s%u%{cgrzlilg SRNCeRLE Ak sHoRARNGORIHRShAYE 1S dried in vacuo.
1.1 g of the 30titl’e conpound, I ch I's enpi oyed without further
purification, are obtained. LCNM5 (Method 1): RL = 0.52 mn; M .
(ESI pos) :  iwtial ayclizd alréddiindéxthege! readdibn Idnditiblydsrain o eubisembntrieectaai gkp

under the influence of a base to give the compounds of the formula (I) wherein R’

15  represents hydrogen.

O Further compounds according to the invention can optionally also be prepared by
conversions of functional groups of individual substituents, in particular those listed
under R! and R?, starting from the compounds of the formula (I) obtained by the above

20  processes. These conversions- are. carried .out. by conventional. methods kmown to the
person skilled in the art and include, for example, reactions such as nucleopnilic or
electrophilic substitution, oxidation, reduction, hydrogenation, transition metal-catalyzed
coupling reactions, alkylation, acylation, amination, esterification, ester cleavage,
etherification, ether cleavage, formation of carboxamides, sulfonamides, carbamates and

25  ureas, and the introduction and removal of femporary protective groups.

Suitable inert solvents for the process steps (ID) + (III) ~ (IV), IV) = (D), (VII) + (III)
- (IV-A) and (IV-A) — (D) are, in particular, ethers, such as diethyl ether, methyl tert-
butyl ether, 1,2-dimethoxyethane, tetrahydrofuran and dioxane, or alcohols, such as



WO 2008/ 067871- 46 -PCT/ EP2007/.008877 HO Ln- NN NH2 5.0 g (31.7 nmmol)
6- chl oroni cotinic acid and 30.9 n (31.8 g, 634.7 mmol ) hydrazine 5

hydrat e ar eygHdokmkhyyil ntroduced into 4y m ethanol anddhepfioridtcg77
is stirred at the b0|I|ng point at a bath terrperature of 100 C for 16

h. The sol ven d excess hydrazi ne hydr te are i st,i | dof

Mot ary oungOEHDL. A SRR S5t aREA Gy o dpd et u{fﬂe@ Mptbinal,
nmol ) pot asshanai ﬂagtmydmfuhen ar mitthrenoftickedoymas tiegreferablyreepiayedt i rr ed
for 15 min. The solvent is renoved conpletely on a rotary evaporator,
the residue is dried in vacuo and 7.5 g of 010 crude product, which

i s react ed Fhgmremsss $8p 60ch(Vara (¥H1 &i nﬁ@farablmﬁwg (%tqu@e@ylforﬂlaﬂnéw a
mn; M55( ESbB}@ﬁﬂ or aﬁﬁ&n thebpdbehddtofian excess of (VIr wittoud MRur{dPEbI ML The reactlon

E)E/(Bg} diH) tan gggo (QIS) 1gnzgly1t§|9_6 fé%%&ngerfﬁicmwwvé 1rra<§3 Aho(n ﬁlhe reH?:tion m general

4- Chl or o- 6-ttl~§ed pize hopiempeiatire sng@offrom +20 1G 1+ Hi0I°C( prefetably at249 °@ to 120
mmi ol ) hyd“@ﬁbﬁ@lsm@r BhArah et ﬂd@?&h%s‘)@%%?‘ E?mﬁ 2§@i g-l?a :'Q%\A}]Of 20.0 g
(134.3 trunol) 4, 6-di chl oropyrinidine in ethanol

stirring. If clouding of the 25 solution occurs durlng metering in of -
t he hydi0aziBreceky ditapt e(IDf ur (HBr —et (¥ odnd( PPy ox .(TIH0G>IV-Ap caddemtiondlhe
reacts on SobiklaRoldy SURSERNR LnShb WBSHoR br B bR cbdhriofsR indiBikl BO

up, the soli precipitate S|due
on the fil t%gam%a%ﬁeéumﬂec@rwﬁ rPugis @s, FpT GRapwie, BYERSH ﬂ?éoréhdaqw @gid,
with 100 mtnﬂtt@'b&'t%hc @&15Qhetﬁ&iébulfdxﬁfﬁao@d]@—tbh@n@ﬁl@ﬁﬂ@hmﬂ 8r cHniphdr-i O-sulfonic

A fuyrt | L S ] ;
o pat S X0 & b DG RARCHS RO R %aogh%oﬁ\%mﬁemcta@ﬁ 29
2008/ 06*5871:ref¢rably@$¢cEP2007/ 008877 LC-MS (Method 1): R, = 1.17 nin;

MB (ESIpos): nfz = 145 [ MH] 111- NMR (400 Mz, DIVBOdG) 8
8.81 (s,

Exomi e on Thenashas (ot éHHéf‘”d% i fﬂ%ﬂé@ﬁﬂlﬁ%{tﬁ%aﬁﬂpﬁa@? R Sfomy

°C to +100 °C, preferably from +10 °C o +50 °C. The reaction (VII) + (III) — (IVA) is in
general carried out in a temperature range of from +20 °C to +120 °C, preferably at +50
20 °Cto+100°C.

The process sequences (II) + (III) — (IV) — () and (VII) + (I = (IV-A) — (D) can be

carried out under a two-stage reaction procedure or also as a one-pot reaction, without

isolation of the intermediate stage (IV) or, respectively, (IV-A). For the latter variant,

25 reaction of the components under microwave irradiation is suitable in particular; the

, reaction here is in general carried out in a temperature range of from +50 °C to +200 °C,
O preférably at +100 °C to +180 °C.

In some cases a cyclization to (I) also already oceurs even during preparation of (IV) or,
30  respectively, (IV-A); the cyclization can then optionally be brought to completion by in
~ sttu treatment of the reaction mixture with a base.

Conventional inorganic or organic bases are suitable as the base for such a separate
cyelization step (IV) — (I) or (IV-a) — (I). These include, in particular, alkali metal

35 hydroxides, such as, for example, sodium or potassium hydroxide, alkali metal or
alkaline earth metal carbonates, such as sodium, potassium, calcium or cesium carbonate,
alkali metal alcoholates, such as sodium or potassium methanolate, sodium or potassium
ethanolate or sodium or potassium fert-butylate, or alkali metal hydrides, such as sodium
hydride. Sodium methanolate or ethanolate are preferably used.



Stage a): 4-Chl oro-6-piperidin-1- yl pyrithidine 14"---1% %1 | 015N C
A mxture of 10.0 g (67.1 innol) 4,6-dichloropyrimdine and 5.7 g

(67.1 nunol e in 100 m vvater is stirred at (%1?;3 '
t enperature wﬁ@%@%@ﬁ 16 h. After 00301” ng to RT, th ec%0q7{0§ &7
is filtered off, washed with water and dried in vacuo. 20 Yleld 6.4
g-(47 %of th.) LGM (Method 4): R = 2.16 mm M (ESIpos): rn/z =

ia? [ :I\))/I+I6:51]The Wead-faiA] &é&(bnl\/@ﬂ@) JQ"(?Q&'@V—Aﬁ—;— Qs (8 geddal, Ca%e%ZOﬁtsl\I}\(%
2008/ 06787fc%%erg%@fffgﬁﬁ§éff’ %8% el Eff’ﬁ%r_gbil’%})d"?%% §§ é pi peri di n-1

-yl pyrimdine N ( 517.7 nil (18.2 g, 364.2 nunol) hydrazine hydrate
are addgd qil?ﬂl‘é‘fp?ﬁ:egsos{ébs%% Bt bﬂﬂe@gut%nggrgnoﬁﬁ%i 1410 errEElo} reduced pressuﬁe (e.g.

4-chl oro-6 é& I ne ano
stirring. %Péé@é.baﬁ emrﬁl@ﬁom@s%%@qlaémheﬁ st rred at 80 C for
16 h. For working up, the m xture is concentrated in vacua, the

residue is.stirred i oI| t

filtered off, PHEPE | @ mjtﬁlﬂ (rﬁlcla?eF V}\Qéé)%%ggﬁﬁ (5’% (78%0%1 rﬁ%tﬁgdfégém e
wat er 10 editraufenfor éﬁﬁ@tﬁaﬁmn@f\ﬁﬂlﬂohxsﬂl@mctﬂ estire frap CO@mQéildSledhe farpralag(ya-
the pr QQUCtmeSGdﬂx{ﬂoﬁﬂds' Bf ﬂﬁcfb?mul\ﬁb E(![Hb (4’) Qn&r(’\lﬁ'ﬁ&'e%c%méﬁmﬁl Je@taluﬁbl\ﬁor
(Method 1): 121= q_§1 % ]g nas A}[t - %% Jd ﬁ}
(400 MHz, ﬁggwnéga)mt Leratugg o @n q_81epafe ana(l?ﬂousg ! Hgbce sgs cr(bse, 1 the
4.11 (br. dit@adye. 3.50-3.47 (m 4H), 1.61-1.58 (m 2H), 1.51-1.46 (m
413). 20 Exanpl e 9A 2- Hydrazi no 5 (rret hyI sul fonyl ) pyridine 00 \\ O H
3@ IHNN2 .25 1.7 nil ydrazi.ne h ear

Jedd 1o o ngarmr%wprﬂ#dhﬁ C@nsowg e%@fﬂw &%ﬁdﬁxﬁn}w P?lﬁgﬁg FoEULY dhe
al ., J.15Hetfellociyg keactidesquatl@Bzt, 21, 97-101] in 15 m et hanol and t he
m xture is stirred under reflux for 4 h. For working up, the reaction
solution is cooled to 15 C, the solid which has precipitated out is
filtered ofBduatiofe? r esi due 30 on the filter is washed with ethanol and
di ethyl ether and the product is dried in vacuo. WD 2008/067871- 49
- PCT/ EP2007/ 008877 H C OEt :

N )
-t 2
o . HC
Y\R . Ry R
OEt \ /
H
N
O HzN/ “R2 P}
2
\rIxIH | .
HN c) 2 1
o 1 \N
R H

OEt -
20 [a): DMF, 16 h, +100 °C; b): ethanol, cat. camphor-10-sulfonic acid, 78 °C; ¢): NaOQEt,
ethanol, 1 h, RT]. .



Yield: 1.4 g (89%of th.) LCM (Method 1): R = 0.51 mn; M
(ESIpos): mz = 188 [MtH; 5 1H NMR (400 MHz, DMSO-d6): 8.= 8.56 (s,

1H), 8.38 (wobbdls7#7181 (dd, 111), 6..74(d, 111), 4. APAHEPRNY)08877
3.11 (s, 3H). Exanple 10A 10 5- Brono- 2- hydrazi nopyridine Br NN ,-N
El12 15 9.3

- 190, drazine hydra t '
sol uti on of &061}3? ()hn%—t)()—t —El elH'- OI' O%y v ésﬁgﬁli%re%g%gfé 9aleable_*.._ﬁ_.g,,
.et hanol at pﬁfmmhiog@alsachpn spegirumn@hayhese Hicrefere suitable foe Hsosasi pedieimpntsdior

C for 46 h.Afi&k e abesdilag kst dak E@ﬁHu%?aﬁ&thﬁaiﬁi%l&Ufe in vacuo, the
residue is stlrre%l i n V\g%ey?&&and thaes solid is fllltelred of f, washed

with water and diethyl ether and dried in vacuo. 20 Yield: 0.8 g (44%
of th.) sLCINE coMpbirall aBjordikg to-the iib@ntidrngre MstifgESihped 89 sperifik inrhibi&Ss of HIF

[MI1-F1]; ? N}@} " DMBO-c16): 8 = 8.02 (d, 111), 7.66 (s,
111), 7.58%(§§j[, f?”é‘@fgsgwd, 1H), 4.16 (s, 211). Exanple 11A

301- (6- Hydr azi nopyri m di n-4-yeazetidin-3-ol WD 2008/ 067871-

50- PCT/ EP2(lY HRO 88y of Sthﬁg%héﬁmacoloclcal properues the compounds according to the

2. 42 di chi onBIPHPRCH REHPRITL RS SRt e gomice o & Aot disgases,
5.3 g (148. #npartishiar Sardiadriosuffciendyd pfpren:nydue@ié rdnssased@namﬁdpar@m miyogargjal -

sodi um hydrQpsidgn SQlout ] fﬁﬁn%c?er%éj%gseﬁm ﬁlﬁﬁloﬂé\.riﬂaﬁﬂ alligndhe alsitendio? GndC
for 72 h (the &?{é@%ﬁé oro rlm i ne - bei ng detectably volatile

and preci piR®aP ?Fl‘ﬁ%as?orm on t he condenser). The. sol vent
I's renoved in vacuo and the residue is dried to gtve 10.4 g of the

( @ﬁogr 23;"1% cg%bgﬁhg 63%351’8&%&)%91( \gé{fé?ﬁ% alfelriijlﬁﬂﬁ{nopéjﬁitfablg 354 @ tmbde-aNBor

(400 M2, DVBOYHS)S ofgaloodgfoggate@ dliqq)iers gugh 2% &£ ifijgpathig gpst sypn%enna
1H), 4.26 (dnd @idmias3addnidarying i tunddd) disGisagén Ipprticular an anemia induced by
1-(6- Hydr azc 161%8%61%8})(1'5}1 ‘hfé@u)oﬁzﬁﬁ 'p%ﬂ:ué.r Qv infection) or another inflammatory
disease, such as e.g. rheumatoid arthritis. The compounds according to the invention are
* moreover suitable for supporting treatment of anemias as a result of blood loss, iron
20  deficiency anemia, vitamin deficiency anemia (e.g. as a result of vitamin B12 deﬁciency’
or as a result of folic acid deficiency), hypoplastic and aplastic anemia or hemolytic
anemia, or for supporting treatment of anemias as a result of iron utilization disorders
(sideroachrestic anemia) or anemias as a result of other endocrie disorders (e.g.
hypothyroidosis).
25 |
O The compounds are furthermore suitable for increasing the hematocrit with the aim of
obtaining blood for autodonation of blood before operations.

The compounds according to the invention can moreover be used for treatment and/or

30  prophylaxis of operation-related states of ischaemia and consecutive symptoms thereof
after surgical interventions, in particular interventions on the heart using a heart-lung
machine (e.g. bypass operations, heart valve implants), interventions on the carotid
arteries, interventions on the aorta and interventions with instrumental opening or
penetration of the skull cap, The compounds are furthermore suitable for general

35  treatment and/or prophylaxis in-the event of surgical interventions with the aim of
accelerating wound healing and shortening the reconvalescence time.



OH WO 2008/ 067871- 51 -PCT/5P2007/ 008877 960 ng (5.2 nanol)
1- (6-chloroprimdin-4-yl)azetidin-3-ol and 2.5 nl (51 7 mol)

hydr azi ne r initially introduced into a m xt
et hanol 'angy(gi;@%hﬁ)%.l The reaction is'%g’a'_rri ed out at %@g@é%ﬁq@%gﬁn

a single node mcrowave (CEM Explorer). 5 The m xture is

concent r at &te tcomppprdsxare 200180vays suftalile oo reajmaall andopropkyl@Hs 10f GOREPCHATE
is left togghanthabs Blud Ohd4Gobtacted RRhSHREEBRE AT the SorAl@CRIY. 6froRES birth
fromthe solid formed and the olid is washed three tinmes with 1.5 ml
col d ethand®Ph3@h tine. It is dried under a high vacuum 10 Yi el d:
300 ng (32% of th.) LCM (Method 8): Rt = 0.23 nm M (ESIpos): raiz

= 182 | ; ; - = 7. .
o155 gy oo 0 AR i s
4.18-4.06 ep{ foremepiment gBIa moplplaxis offep)impeimess| s thessate of health occurring in
5- (2, 2- Di megtehodubieQiT@redimedt BY ender fopyritlirngte? thetdpy GHith dyddstaNes, Mukibrotit
State gji Z-é:hl %r? 5-(2, 2-di net hyl propoxy) pyri di ne H3C CH3 H3C %%, i ;
o 2?1 25 5. 29G4 8% hanol ) 6-chloropyridin-3-ol, 11.9 g (60.0 mvl)

1-i odo- 2, 2- di net hyl propane, 19.6 g (60.0 mmol) cesium carbonate and

120 i 1gi eyl -eRBoeHdX &R futth8BidaY buiRbRebr REAmEet\WndRE prophflatib Ve diseases of
in portions at 160 C for 4 h

portions of equal size an re.reacted

P 50" si iop e e FNADE CRERERRILIRAR AR Ab AP BRI iR, fad
r egct i on gﬁmpuﬁiezl_anlﬁmraﬁrafaedemraadbo o phethxist dfeansmbpiacimiest i fht estadel odfhalth
and rinse C di he filtrat

a vvagh s8%%&%‘?115116%1?ééug%?%f?é%l%h%h%g@n%%%?@ ;OngChtdﬂgggsse %)'I ven!t i ;a ©

r ve

15  The compounds according to the invention can moreover be employed for treatment

- and/or prophylaxis of diseases of the eye (e.g. glancoma), the brain (e.g. Parkinson's
disease, ' Alzheimer's disease, dementia, chronic pain sensation), of chronic kidney
diseases, renal insufficiency and acute renal failure and for promoting wound healing.

20 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 freatment and/or prophylaxis of sexual
25  dysfunction.

The compounds are moreover suitable for treatment and/or prophylaxis of diabetes
mellitus and its consecutive symptoms, such as e.g. diabetic macro- and
- microangiopathy, diabetic nephropathy and neﬁropathy.
30
The compounds according to the invention are moreover suitable for treatment and/or
- prophylaxis of fibrotic diseases e.g. of the heart, the lungs and the Jiver.

In particular, the compounds according to the invention are also suitable for prophylaxis
35  eand treatment of retinopathy in premature babies (retinopathia prematurorum).

The present invention rmoreover provides the use of the compounds according to the
invention for treatment and/or prevention of diseases, in particular the abovementioned

diseases.



WD 2008/ 067871- 52-PCT/ EP2007/008877 and 360 ml water are added to
the concentrated solution (approx. 50 ml). The m xture is stirred for
30 min and Whe098/06@87bt ai ned is filter¥d off, washed JWEEEROOR/088S BT
and dried under a high vacuum 5Yield: 7.0 g (88 %of th.) LC M
(Method 8): Rt = 2.47 rrin I\/S(ESIpos) rrlz=200[|\/Hr1 1) +;

1H NWR (400 VHz, CDCl3); 8 = d, 1), 7.25- g]rc’[] 214 61
(s, 211), 1 h@:.prE:%ent EUQ@B“ mgfea‘bgg Hﬂgwdes e use of the compou s according to the

5- (2, 2- Di mahveytipn dboxly) pephydomzif no pyedidinret 63 CHBmERCaldor, pledehtibh of
6.2 g (30. %(ls%g%ls)m%?l%ﬁhlglr&é%é&ﬁ%ﬁ@d%&&% s@é’se?r opoxy) pyri di ne toget her

with 60 m razine e are divided into four portions
of equal5 size and 10 m ethanol are added to each portion. Each

5(2) B B i ont It )s mﬁqﬁéﬁﬂt inﬁexﬁloﬁl Iﬁab&:aawlﬁesq ?ﬁtéam@ féﬁ&b&nﬁml m@f preventiohofC
wa | N ea r er U m Xt ure e
%0 conpi nbd SRS AOETUE L 12 PERBIEH SrreehasPae 0¥ BRAHNg 4 s

et hyl acet ane ofithd colgourids tepoalingtowbsineention. each case once with

sat urat ed sodi um bi car bonat e sol uti on and saturated sodi um chl ori de
sol utlon 'I:J;t%ﬁ m xture is dried over nagnesiu sulfate nd. t he, sol ven
Yed

is remd PRRFYNIS BSFOEYiRE i the dnyeRBowcat dencrpplpredvey (RERSBES o |
Rt = 1.28 nrequireSn(doGibiaspn xmlﬂnlcithe? at@€e {dviigdunds. The present invehfidn MvRover

(103 1 SRgh el iy ok ey k) o

| e 13AnvEntpn amdao@a %@@W Seythestasivg pyrpende o \ne;ﬁzeleefcmérrswm
/ EPZOOZg‘f&QﬁﬁﬁJ d‘ﬂ3@1e, BovaNehtibed? dsegse.2 SuablEDAgtivpOt@GSOUHAS in the

tert b ylat ved|n5

(6 cnl aeoppPhief WG WEL ks méfiolb, FifvaroP R0 o BillOicbiy are, agm
at RT for ZXshibiars.4 angistegsin3il Je¢eptas| pniagendsibt Raire reaeptor h‘dﬁd@éﬁdeéalalﬁml
the m xtur @njagorsits, rPBE! iﬁl&ﬂbﬁ&ﬂpfrﬂi%ral@&rﬁ@d'ﬁ Wedeptor taﬁﬁg&hét h‘lﬂ]ﬁéhcs, astn,

exot herni ¢ .r eact i.on sol vent

st aken udoRrP RS an SO G i deani SBplemeals; Setizs Hita R GRS
Wit h wat er .defivegives, mucurechmoﬂipnapdltmvard amaigioeiss.um sul fate and
concentpat ed and the residue is purified by colum chromat ography

over silica gel (Biota e chro ography, nobile
10cycl ohexahe/RtRyF & ?%P@n%gﬁt&%}nve%l% dpe %Ol@oﬁn!él%%’c%dﬁllg torhy inventigs
(Met hod 1) :arsRidnsnidteted 1mcﬂmbMEt1<§rE\81tb®ﬁ JACHnhibitos sidBas[ drdvazt dfexample and

preferably, enalapril, captopril, lisinopril, ramipril, delapril, fosinopril, quinoprol,
perindopril or trandopril.
25 .
O In a preferred embodiment of the invention, the compounds according to the invention
are administered in' combination with an angiotensin Al antagonist, such as, by way of
example and preferably, losartan, candesartan, valsaﬁan, telmisartan or embusartan.

30 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 preferably, ‘propranclol, atenolol, timolol, pindolol, alprenolol, oxprenolol,
penbutolol, bupranolol, metipranolol, nadolol, mepihdolol, carazalol, sotalol, metoprolol,
betaxolol, celiprolol, bisoprolol, carteolol, esimolol, labetalol, carvedilol, adaprolol,

35 landiolol, nebivolol, epanolol or bucindolol. '

In a preferred embodiment of the invention, the compounds according to the invention
are administered in combination with a calcium antagonist, such as, by way of example
and preferably, nifedipine, amlopidine, verapamil or diltiazem.



15 '"H NWR (400 MHz, CDC13): 5 = 8.34 (d, 111), 7.65 (dd, 11-1), 7.32
(d, 111), 4.45 (s, 211), 3.41 (s, 311). Exanple 14A 20

2- Bror no- 4,\godioggloBysayridine  2571.35 (0.8 nol) PCT/EP2007/008877
2- (di met hyl ami no) -ethanol are initially introduced into 500 m

n- hexane and the mxture is cooled to 0 C. 1.0 liter (1.6 nol)
n-butyllithiumsolution (1.6 Min n- hexane) is slowy added and the
M xture is Istd prefededemblifent abtheiimveniiors dhaiconapouods dceogling 101186 irvention
nunol )" 3, 4- alrélﬁaxﬁinﬁ%‘eréc{‘ 6r5Q&nﬂ?nat'ibnh@i’é@@epﬂo%ﬁohﬁ&eﬁg@PﬁEﬁhﬁ&M\ﬂo? %u@ﬁ'qS lﬁ’ﬁ

mxture is stir 1t is subsequent]| d t

and a sol ut"i’aé’nOfE?F‘a@Blf aﬂd@rf(fimblwl FrBpIe: FuERoSy BiSHER %ﬁfw @lqemfar
THF i s addedrder®f or eaiatafibn m xture i s subsequently sti rred at -78 C
for 1 h and is thereafter allowed to wann to RT. It is cool ed again
to 0O Cand 1.5 liters water are slowy added dropw se. The phases are
separ at ed dn@ RIBETEH gEBPEMSHh ety smwag@fedhwqqua@%ww@qge@ the dpvention

magnesi u ][n Sagé é@ﬁlﬁ;sm 6 Qb@eRatial @ih b ﬁuﬂ@@lﬂ@bﬂ&?@r@@;&bﬁa@gbﬁmf kichlas, by
pre-purifie ove

Do08) 06787 Develt SHRERSR 7 beaRy P e elGisakana et CRugoRY o geofassium

t hen 7:18) . c@mengateduct - contai ning fracti ons are conbi ned and
concentrated in vaeuo. The residue is then purified again over silica

gel (nobile phase: ¢l ohexane/ et h tate 9: roduct
Obt af ned 1 1 BSOS 6T L GRECBe SpBpotbo-BYg by gaton are
2- br ono- 3, lhddmmﬁbﬂa& hrpyusmhinatmn \51'[}1{& diugktichsuth gs, (O~ aifextnple aCphdferably,
hod 14) .2 |
(468 che%?"é‘ “bulighls | PR teaqpicy L, Uligable,
(s H)IS ExRafisriloniiazides er t B@FP pmet’tuamde methyclothiazide, polythiazide,
[ (6- chl or opy¢HletinfetiBazide) rret&h&tirﬂhel@ddaa,rrat thdifmnGlit, O Hi&Clazone,  quinethazone,

acetazolamide, . dichlorphenamide, methazolamide, glycerin, isosorbide, mannitol,

amiloride or triamterene.

20 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 as, by way of example and preferably, lovastatin, simvastatin, pravastatin,
fluvastatin, atorvastatin, rosuvastatin, cerivastatin or pitavastatin.

25 In a preferred embodiment of the invention, the compounds according to the invention

are administered in combination with a tumor chemotherapeutic, by way of example and

O preferably from the group consisting of platinum complexes, such as e.g. cisplatin and
carboplatin, the alkylating agents, such as e.g. cyclophosphamide and chlorambueil, the
antimetabolites, such as e.g. 5-fluorouracil and methotrexate, the ‘topoisomerase

30 - 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
35 are administered in combination with an anfibiotic, by way of example and preferably
“from the group consisting of penicillins, cephalosporins or qumolones such as e.g.

ciprofloxacin and moxifloxacin.



H CNC 25.0 g (175.3 nminol) 5-am nonethyl-2-chloropyrimdine are
initially introduced into 175 m nethylene chloride. 175 nl 10 %
strength s I de solution are ded and a 20 splyg

38.3 (17§99%/?0)@*7 i-tert-butyl di car%gnate in 175 m %{/Ulihgﬁfgggﬂ
chlorlde I s _added dropwise. The m xture is stirred at RT for g@ | t
i's then di ITHecReTt FRVETBOmIORAVEY PETEIE HpgHsasnts, WRick cgamrite phlred p
separ at ed abinpamntt idzerdagpieoths 115)4%16&1 icenesntivaatlyerdgathdrhwilly bnevbr more inert,
met hyl ene p r

ragnes: um SrTRNE o iR TEfafe ARG, hBSER BT B hE e Weor for e
under a hi g’homnﬂmed'PUB@Sqéi el d 42.0 g (99 %of th ) LC-MS (Method
7): R 35 1.58 min; M5 (ESIpos): mz = 243 [ MtHr; 30111-NVR (400 MHz,

%II_)DC13 a 38 (_’Ia'n% c:éyijjﬂagur{i_si o’(@ﬁg &%hgqg\}egééﬁ iﬁnchg%//sgegi_icaégbahdfgf %%algyt.) L[‘he)? tan
4- ( 6- Hydr aziersdpyuistatediin a4uitdrie mpmots foe thi\Drpo@3 S8 78 Zlg. obbly, parenterally,

- PCT/ EP2007/,00 , -y ol s
4 (6- Chl oré{)yr@%ﬁilﬁ&n "% Ig%%lgf lﬁgﬁa)lly, bucca reca ally, dermally, transdermally,

4, 6- di chl orCBWP?tﬁﬁaHYar?é‘caéWeorlaﬁP’@FIEP qrﬁ&e%duced |nto 450 n|I wat er .
26. 3 910302 1 mol) rmrphollne are added and the mixture is stirred

t 90 Cf 0, i Di

R e S e G R R ety
vvat er and cfw@oforthewdnnm_@twwaes 51.0 g(85 % of th.) LC M (Method
= 1.09 min; M5 (ESIpos): mz = 200 [ M+1-11; 11-1-NWVR (400 Mz,

DIYZ? (Ij-llszjr a%dﬁlgggyﬁ%ﬁ%?o@%@gﬁ%ﬁ aﬁéol_r?iwgb %’%e Igr%r a§€,_|)ré1ea§(te %%eco%pounds
according to the invention rapidly and/or in a modified manner and comprise the
compounds according to the invention in crystalline and/or amorphized and/or dissolved
form are suitable for oral administration, such as e.g. tablets (non-coated or coated
tablets, for example coatings which are resistant to gastric juice or dissolve in a delayed

manner or are insoluble and control the release of the compound according to the

20  invention), tablets or films/oblates, films/lyophilisates or capsules which disintegrate
rapidly in the oral cavity (for example hard or soft gelatin capsules), sugar-coated tablets,
aranules, pellets, powders, emuisions, suspensions, aerosols or solutions.

Parenteral administration can be effected with bypassing of an absorption step (e.g.
25  intravenously, intraarterially, intracardially, intraspinally or intralumbally) or with
inclusion- of an absorption (e.g. intramuscularly, subcutaneously, infracutaneously,
O 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, lyophilisates or sterile powders.
30
For the other administration routes e.g. inhalation medicament forms (inter alia powder
inhalers, nebulizerfs), nasal drops, solutions or sprays, tablets, films/oblates or capsules
for lingual, sublingual or buccal administration, suppositories, ear or eye preparationé,
vaginal capsules, aqueous suspensions (lotions, shaking mixtures), lipophilic
35 suspensions, ointments, creams, transdermal therapeutic systems (e.g. patches), milk,
pastes, foarns, sprinkling powders, implants or stents are suitable.

Oral and parenteral administration are preferred, in particular oral and intravenous

administration.



WO 2008/ 067871- 56 - PCT/ EP2007/008877 53.0 g (2.7 'n;unol)
4(6-chl oropyrimdin-4-yl)norpholine are initially introduced into 260

rd et hanol .y 43%08,08747- 7 nol) hydrazi ne#lydrate are ad(%%jrfgpﬁbd'ymgg‘r?

m xture is stirred under reflux for Thereafter I'S Ccoo

RT and approx. half of the solvent is renoved by distillation. The
mxture is cooled to 0 C and the solid forned is filtered off. 51t is
rinsed wt hl"héod:din eluhén edcodditk tdehesivemtionscadrbeedorfviertad iritm fed admindbtiatiom

i n vacuo. % 0
VB (£l pos)? enﬂon%sgﬂf%ﬁ b fBéCt%il&k%ﬁ“%%f)Wgﬁ%é’Y?%g‘%&@ Py
(s,” 1H), 7 n:pg—tpwgc nlp@nnageuggall(yssu@bl)e augilipgsy gubstaprps, Thewpasxilsyy (sypstances
411), 3545-iRc)dde s Ak carbi¥@ BisRindebAforl Sxadnptdy %%bﬁ@@ﬂﬁ:@%ﬂ@les@(la&&eo
o (174:C auielld SOSISRLoRS SASRINEO 1981 3018,05:8 ol
t enper at ur evedfing &BnE (fom lexatﬁplawdmzﬁdodawk solfig, quyor@bmbtmncﬂl@de)r einddrs Ghar
mxture 1S dabbic SNidfifldlidind, fMhclig ald bl Pokted Foltbllhi athmin),
precipitate lt are T e residu he filter
washed tw GEYHZEH Fa&r @t@ﬁfﬂa@”ﬁhé\*" *Fhe qre@iaaueée @C‘?Iﬁ’éna‘r@er‘i)?ftéffﬁ &&d
fromt Q|0ueri@or0215c Yp1gﬂnénts 6 sichg af, 3 for Yexaimpild). fron Gxhdes) Mad hfliol ) andRir smell
0.49 mn; i & gtgo ink = 111 [ MtHr; 30'H R (400 MHz, DMSO-d6): 8
= 8.11 (s, 2T 5 94 (s, 111), 7.90 (s, 111), 7.70 (d, 1H), 4.29

(br. s, 2H). Exanple |I8A 355-(tert-Butoxynethyl)-2-hydrazi nopyridi ne
WO 2008/ 067I§7§eneﬁ7 it e}/ 640 4408 8d0ls GriBthElBéke  JidfakentetalCadminiNirbBor\ib

H @ age a) admngjster amc?l.lljr;[tso 3f égn%taggdt)o O?DICtQ '101{19/9?5 rplrgtleragly about 0.01 to 0.5 mg/kg
15 of body weight to achieve effective results. In the case of oral administration the dosage
is about 0.01 to 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
20  particular depending on the body weight, administration route, individual behavior

towards the active compound, nature of the formulation and point of time or interval at

which administration takes place. Thus in some cases it may be sufficient to manage with

less than the abovementioned minimum amownt, while in other cases the upper limit

mentioned must be exceeded. In the case where relatively large amounts are administered, it
25  may be advisable to distribute these into several individual doses over the day.

The following embodiment examples illustrate the invention. The inventions is not

limited to the examples.

30 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. -



H3C-r, / H3C NCl c7.2 g (50.0 nunol) (6-chloropyridin-3-yl)nethanol
are initially introduced into 50 m nethylene chloride. 25.1 g (115.0
nunol ) di - tweot20bgiogrsdi carbonate and 1.3 g (5.0 nmol ) rREIBBIOOT008877
perchl orate are added and the mixture is stirred at 40 Cfor 24 h. It
is then 10}{:ooli_g E&@T a further 12.5 g (87.1 nunol) di-tert-butyl
di car bonat € "and (2.7 nunol) magnesi um perchl orate are added
and the mxture is stirred under reflux again for 2.5 h. 12.5 g (87.1
nmol ) di -t erdpHebdi¥tiont G ostes:ar e agai n added and the m xture is
stirred undér refTux for a further 3 h. Thereafter, it is diluted
with methylene chloride and washed once with water and once with

sat urat ed sgdi um chl ori deusoisspiuian The mi xture is 15 dried over
magnesi um syl fate and co&@aq td at ed and the residue is purified by

col utm chr omat ogr aphy ov ilica gel (nobile. phase: -
cyclohexanéllet hyl acet at éﬁ; 15). Yield: 7.9 g (79 %of th.) 20 LC M
(Met hod 10DCIRt =1.12 mﬂudbﬁcKeEﬁtmeﬁﬁZauoﬂ(iﬂMS\)(HHr; 1H NVR (400 MHz,

DVBO- de) :  §,7:8. 36 (d 1 é’lféi‘a%qe 1H), 6.98 (d, 1H), 4.45 (s,

211), 1. 2212(3\4 911).
5-(tert-But §Qethy|) 2 qiiw iHeEdei dine N'AV H2 H WO
20(()8/ 067?71,{518 PET{ )EPZOQ&ﬁ&QjB@Hd); 9 g (39.6 n’m)l)h (
5-(tert-butgxynet hy 2 I.dine.to rr wth 19.8 g (395.6
mmol ) hydr ;Egl ne hydrate 3?%’08 '@'ﬁ%%bm?ﬁ%ngﬂ?\@ portions of equal size
and 15 nm é&Shanol are addedrospragicsieaior (indf) Each portion is reacted
Q si ngl gzmode m cr owaygy( CEM Explorer) at 170 C for in each case 4
h hereafkgé%ihe t hree m tures are co %ned 5 the solvent is
renoved. T i due is FRKSWRIPFIPIIRYPIe B’@fsﬁ%‘; AtPP¥he nixture is
washed oncé w t h sat ur atledir@®pdi um bi car bonate sol uti on. The aqueous
phase is e ted once etate
phases ar e)%lf)%l ned and %ﬁgregﬁgélnlcl:ne %iﬁﬁg%ﬁcgp tlggﬁggltg%&r% g | ori de
solution. FA®-mixture | sSCUFFEFBver magnesi um sulfate and the sol vent
is. renoved.C-M$e resi dueligid diramdopmpBy-tcoupdal hars pedctradcopym et her and
t he SO|Id 3& Oflltered]% gYield: 1.6 g (21 %of th.) LG M (Mthod
10): R N B8s): iniz = 196 [ MA-1-11-: 11-1- NVR (400
MHz, CDc:13)lmns 8.08 (slnan#SJ 7.50 (dd, 1H), 6.68 (d, 1H), 5.77 (br.
s, 11-1), 4482 (s, 2H), RafQ &d&rosc y 2H) 1.28 (s, 9H). Exanple 19A
6- Hydrazin i di ne-3-car b?nl tr (0%4 4 m1ao| )
6- chl or oni nic acid ﬁcﬁaémﬁqglgtr?sf’fl%e ¥ OFGO}I’”H 3 g, 144.4
mol ) hydr &i ne hydrat e wtentiohmh (indtfdfat ure of 100 C for 15 mn
The reactigap mxture, cogbflehPerfhre IS diluted with water and stirred
at RT for 30 mlt The pregipitate ich has separated out is filtered
off> the rddtdue on the tPi%IuP’@PCEit@ shed with water and the crystals
dr| ed IMHRI r over ni gistralewdebfuaar ystal | i zed from et hyl acetate. 30
Yield: 1.5 g(80 %of th.) LGCM (Method 1): Rt 0.51 mm M
(ESIpos): nlz = 1351& i ; 3511-1-NMR (400 M—|z DVS0-4) = 8.56 (s,
1H), 8.35 (@ L-MSHGC-MFandFPNQ methods: 75 (m 1H) 4.42 (s, 1H).

Method 1 (LC-MS):

10 Instrument: Micromass Pla'tfonn LCZ with HPLC Agilent Series 1100; column: Thermo
Hypersil GOLD 3 p, 20 mm x 4 mm; etuent A: 11 water + 0.5 ml 50 % strength formic
acid, eluent B: 1 ] acetonitrile + 0.5 ml 50 % strength formic acid; gradient: 0.0 min 100
% A — 0.2 min 100 % A — 2.9 min 30 % A — 3.1 min 10 % A — 5.5 min 10 % A;
oven: 50 °C; flow rate: 0.8 m/min; UV detection: 210 nin.

15



WD 2008/ 067871- 59 - PCT/ EP2007/ 008877 Exanpl e 20A
2- Hydrazi no-5-nethyl pyridine 5 FI 3CN.,NH2 N1.0 g (7. 8 nmol )

2-chloro-5 t d fl
) p@/g Sl—,ql ne are stirre lg@der reflux in pct/medoot®odR0,
117. 6 mol )Wﬁ graz?‘{le hydrate for 12 h. 10 m ethyl ene glycol

monoet hyl et her aie &g added to the cooled reaction nixture and the
solvent is e conpl etely on a rotary evaporator. This

V\ﬁl’ki ng Ztep is repeated twice, nethylene chloride is then added to
the residu Ci Aol | | t1at
concentratg}‘ %%&32@1\4@ %ﬁ{: n{a& ib %@a Sgtfry? c}iltmh“n %ﬂgclt}gg%néssgv DAD
in a (67% eplum; Phenomerexy fem b an mﬁtxl‘)@@ynrﬁlﬁenfresl(lé’@ﬁos? Iﬁlt%(’%
124 [ MrKl| t sEExam |f&nﬁ&éc1d2@1uéntCBC|10Dﬁ&m’nltrﬁe hy Osaali S0y stiempdii foemic acid; .

251.6 g (6 9 or cl.o \ ) R 9
(1956) ° Cnem by mif 30 9 830 FubRE PPA PO Bils OF 4o dumpd 3 SR fow
hydr azi ne htgltdr%lﬁ enind enighinr-reds atin/a. OWWQQ%%FTAMﬁ@V@ﬂ %ﬁCCWoﬁietq‘-‘@oﬁ
Et hyl ene glygal, monoethyl ether is added to the cool ed reaction
m xture and the m xture is concentrated in vacuo. This operation is
repeated once. The residue is then chromatographed over silica gel 60
(rmobi | aophadghoBDddBMBYt tril e/water 8:2). Yield: . 0.8 g (69 %of th.)
WD 2008/ 067871- 60 - PCT/ EP2007/ 008877 GC-I\/IS (I\/bt hod 14) R, 5.72
mn; M5 (ESIpos): rn/z = 151 g
DVBO- d6) : dnsirugiegts Migromass Qlaamos Ifs? (%ith 1HB°LCGA§§B% eryes) Wﬁ’ g8l
55 2H), 1 I@@n&n@@x Eomerditu FPIrORIOMBEufy0 i) x 4 Filng ehenpauhbwater 0edn]
he ol | %nge ébkod'nuc &rt% B[?qfﬁr ?? + mﬂ‘t’f'lléaﬂ%lﬂ?f)ﬁ‘t? { r@l@ﬂt@cﬁ f&ﬁiﬂma&ﬁ'e

st ‘ed edu 'n-a ance ruc
Hydr azilfe mwhmté) Gmin 92 YA sol 23 Mim 3P ﬁy'c?r%g PR S ‘VmATﬁF4 5 §ﬂl}|§e{ﬂ As flowr

reacti on capeah 8mike HBRh o §ulin/3D @intd. H eHie 2 iMSEn @R OFECe UVCEdkction:
Expl ore or 2557 ﬁO timzer), typically in ethanol or THF at 150 C
over a peri & out 15 min to 4 h. The purlflcatlonls

Method 4 (LC-MS):

20
Apparatus type MS: Micromass' ZQ; apparatus type HPLC: Waters Alliance 2795;
column; Phenomenex Synergi 2p Hydro-RP Mercury 20 mun x 4 mm; eluent A: T I water
+ 0.5 ml 50 % strength formic acid, eluent B: 11 acetonitrile + 0.5 ml 50 % strength
formic acid; gradient: 0.0 min 90 % A — 2.5 min30 % A — 3.0 min5 % A - 45min 5
25 % A; flow rate: 0.0 min 1 ml/min — 2.5 min/3.0 min/4.5 min 2 mi/min; oven: 50°C; UV
detection: 210 nm. ‘

O

Method 5 (LC-MS):

30  Apparatus type MS: Micromass ZQ; apparatus type HPLC: HP 1100 Series; UV DAD;
column; Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 mm,; eluent A: 1 1 water
+ 0.5 ml 50 % strength formic acid, eluent B: 1 1 acetonitrile + 0.5 ml 50 % strength
formic acid; gradient: 0.0 min 90 % A —» 2.5min30% A = 3.0min5% A — 4.5 min5
% A; flow rate: 0.0 min 1 mU/min — 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV
35  detection: 210 nm.



carried out as described in the preparation of Exanple 9A or«in a
simlar manner, .e.g. by washing the precipitated-out solid with water
and recrystWO 3008308%1f r om et hyl acet at® -or 15 by sti r rBGIYERRANR/GRBYT
acetate or petroleumether. Excess hydrazine hydrate can be renoved

by taking ugethb@serogdesproduct in e.g. ethyl acetate and washing the

m xture with saturated sodi um bi carbonate solution. BHC 06 1
163-Foreign Countries - 61 - Table 1 Exanple no. Structure Educts;

pr epar at i orAppastegops MB: tWatbe Zapippiratuy hwle dHAG o gileht ) 100 eHES! YV DAD;
[M N Er ! HL C MR mMend B55R90601 3 DRl 400 et A Gt BE. Onti6
"7 5 strength formic acid, eluent B: 1 1 acetonitrile + 0.5 ml 50 % strength formic acid;
gradient: 0.0 min 100 % A - 30min10% A — 4.0 min 10 % A — 4.1 min 100 % A;
flow rate: 2.5 ml/min; oven: 55°C; UV detection: 210 nm.

Method 7 (LL.C-MS):

10
Apparatus type MS: Micromass ZQ; apparatus type HPLC: Waters Alliance 2795;
column: Phenomenex Synergi 2.54 MAX-RP 100A Mercury 20 mm x 4 mum; cluent A: 1
1 water + 0.5 ml 50 % strength formic acid, eluent B: 1 I acetonitrile + 0.5 ml 50 %
O strength formic acid; gradient: 0.0 min 90 % A — 0.1 min 90 % A — 3.0 min 5 % A —

15 4.0min5 % A — 4.01 min 90 % A; flow rate: 2 ml/min; oven: 50°C; UV detection: 210

Method 8 (I.C-MS3:

20  Instrument: Micromass Quattro Micro MS with HPLC Agilent Series 1100; column:
Thermo Hypersil GOLD 3y 20 mm x 4 mun; eluent A: 1 | water + 0.5 ml 50 % strength
. formic acid, eluent B: 1 1 acetonitrile + 0.5 ml 50 % strength formic acid; gradiént: 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.
25
O Method 9 (T.C-MS):

Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; column:
Phenomenex Synergi 2.5u MAX-RP 100A Mercury 20 nun x 4 mun; eluent A: 1 | water
30+ 0.5 ml 50 % strength formic acid, eluent B: 1 1 acetonitrile + 0.5 ml 50 % strength
formic acid; gradient: 0.0 min 90 % A — 0.1 min90 % A - 3.0min5% A — 4.0min 5
% A — 4.1 min 90 % A; flow rate: 2 ml/min; oven: 50°C; UV detection: 208 - 400 nm.

Method 10 (LC-MS):
. 35

Instrument: Micromass QuattroPremier with Waters UPLC Acquity; column: Thermo
Hypersil GOLD 1.9y 50 mm x 1 mm; eluent A: 11 water + 0.5 ml 50 % strength formic
acid, eluent B: 11 acetonitrile + 0.5 ml 50 % strength formic acid; gradient: 0.0 min 90 %



6-chl oronicotinic acid tert-butyl ester [19A] 93% m x = 210; Rl=
2.28 mm (1) (DVSO-d6): 5 = 8.48 (d, 11-1), 8.30 (s, 111), 7.82 (dd,

1H), 6.70 (go jo@zg,zogélg A5 (s, 2H), 1.50(sy 91-0. 23A CH ?PCEIF/Eﬁbddwoossw
5- br onp- 2- chloro- plcollne[SA] 67% mz = 202; ft, 0.86 mn

( DMSO d6) l@ —e E)r 191?@1( 3%@1 (ng S% éi—,}\)@mq?-g?:(’@ée%‘l)g’ rg’gSe_ g%ﬁ%

[ 19A] oven: 50°C; UV detectlon 210 nm.

Method 11 (HPLC):

Instrurnent: HP 1100 Series with DAD detection; column: Kromasil 100 RP-18, 60 mm x

2.1 mm, 3.5 pm; eluent A: Sml HCIOs (70 % strength) / liter water, eluent B:

acetonitrile; gradient: 0 min2 % B — 0.5 min 2 % B — 4.5 min 90 % B — 6.5 min 90 %

B — 6.7 min 2 % B — 7.5 min 2 % B; flow rate: 0.75 ml/min; column temperature: 30
10 °C:; UV detection: 210 nm.

Method 12 (HPLC):

O Column: Kromasil 100 C18 5 ';,Lm, 250 mm x 20 mm; eluent A: 0.2 % strength
15  trifluoroacetic acid, eluent B: acetonitrile; grédient' 0.0min9 % A—->10mins5 %A —
15min5% A — 15.1 min 95 % A — 20 min 95 % A; oven: 30 °C; flow rate: 25 mi/min;

UV detection: 240 nm.

Method 13 (LC-MS):
20 :
Instrument: Micromass Quattro LCZ with HPLC Agilent Series 1100; column:
Phenomenex Onyx Monolithic C18, 100 mm x 3 mm; eluent A: 1 1 water + 0.5 m1 50 %
stfength formic. acid, eluent B: 1 1 acetonitrile + 0.5 ml 50 % strength formic acid;
gradient: 0.0 min 90 % A - 2min65% A - 45 min 5% A — 6 min 5 % A; flow rate:
25 2 ml/min; oven: 40°C; UV detection: 208 - 400 nm.

O Method 14 (GC-MS):

Instrument: Micromass GCT, GC6890; column: Restek RTX-35, 15 m x 200 pm x 0.33
30  um; constant flow rate with helium: 0.88 ml/min; oven: 70 °C; inlet: 250 °C; gradient: 70
°C, 30 °C/min — 310 °C (hold for 3 min).

Method iS (preparative HPLCY:

35  Column; Chromatorex C18 5 pm, 250 mm x 20 mm; eluent A: agueous 0.1 % strength
diisopropylethylamine solution, eluent B: acetonitrile; gradient: 0.0 min 60 % A — 4 min
60 % A; oven: 30 °C; flow rate: 25 ml/min; UV detection: 260 nm.



37%ink = 239; RE=1.00 mn (8 25ACF3 .--CH st...,,NH2 NN H
2-chloro- 4-(trifluoro- netbApyridine [19A] 91% mz = 178; Et= 0.27

min (10) (%%- = 8.23 (d, 1}1), 7.00 (s, IN), 6.8 _
6.30 (br. sVor 0,8/0%.7%751(hr. s, 2H). 26AH3 I-13C .....%%éﬂgfzﬁ\?,lq]g%?%
[19A] 65% 1 ink = 138; 121= 0.75 mn (8) -

. Method 16 {preparative LC-MS):

Instrument MS: Waters ZQ 2000; mstrument HPLC: Agilent 1100, 2-column circuit;
autosampler: HTC PAL; column: YMC-ODS-AQ, 50 mm x 4.6 mm, 3.0 pm; eluent

5  A:water + 0.1 % formic acid, eluent B: acetonitrile + 0.1 % formic acid; gradient: 0.0
min 100 % A - 02min95 %A —>18min25%A—->19minl0% A —2.0min5%
A—>32min5% A — 3.21 min 100 % A — 3.35 min 100 % A; oven: 40 °C; flow rate:
3.0 ml/min; UV detection: 210 nm. '

10  Method 17 (preparative HPLC):

Column: Kromasii 100 C18 5 pm, 250 mm x 20 mm; eluent A: aqueous 0.1 % strength

diisopropylethylamine solution, eluent B: acetonitrile; gradient: 0.0 min 95 % A — 10

O min 65 % A — 10.1 min 95 % A — 15 min 95 % A, oven: 40 °C; flow rate: 25 ml/min;
15 UV detection: 210 nm. )



(CbC13): 5 =7.86 (s, 1H, 6.51 (s, IH, 5.61 (hr. s, 1H, 3.72 (br.
s, 2H, 2.20 (s, 31-0, 2.12 (s, 311). 27A A --"Lf ---,NN'NH2 H
2, 4- di chl oo e lods [19A] 47% m z = 4644; Rt = 0.23 rpgmebHo7/00%967
2008/ 067871- @-@%PZOO?/ 008877 Exanple Structure Educts; M

1H- NMR no. repar ati on_anal ogousl ESI M+Hr ; - '
< _ Stzrt)rtinercom ounds and in erglsed at;[:s(:) (ESh) 1 r FC MBI (400 M)

Example 1A:

5  2-Hydrazino-4-methylpyridine

o NH
N~ N2
H

_ 3.33 g (30.0 mmol) 2-fluoro-4-methylpyridine are initially introduced into 40 ml 2-
O 10 ethoxyethanol, 14.6 ml (15.0 g, 300 mmol) hydrazine hydrate are added to the solution
and the mixture is stirred at the boiling point (150 °C bath temperature) for 16 h.
Thereafter, the reaction solution is concentrated on a rotary evaporator, the residue is
added to 100 ml water and the mixture is extracted with ethyl acetate (three times with
100 ml each time). The combined organic phases are dried over sodium sulfate, filtered

15  and concentrated. The residue obtained is dried in vacuo.

Yield: 1.90 g (51 % of th.)

‘H-NM'R (400 MHz, DMSO-dg): § = 7.83 (d, 1H), 7.22 (s, 1H), 6.51 (s, 1H), 6.38 (d,
20 1H), 4.04 (s, 2H), 2.17 (s, 3H).

LC-MS (Method 1): R, = 0.80 min; MS (ESIpos): m/z =124 [M+H]".

Example 24:
25

3-(Dimethylamino)—i—[S-(triﬂuoromethyl)—1 ,3,4-thiadiazol-2-yl]acrylic acid methyl ester

Z—QC

| e,
O\

S
F3C~—<\ I CHa
N.—-N 9]

30 3.05 g (13.5 mmol) 5-(trifluoromethyl)-1,3,4-thiadiazol-2-ylacetic acid ethyl ester [for
preparation see DE 42 40 168-Al] are heated in 6.9 ml (40.5 mmol) dimethylformamide

=



[ exanpl-e]; yield GC M5 (nethod) (% of th.) C H3..., 28A
4-chl oro-6-ethyl - nu = 139; pyrimdine R = 4.94 mn [ US
5,-468, 751] vdhhos/067871 -44- PCT/EP2007/008877

diethyl acetal overnight at 100 °C. After cooling, the mixture is concentrated and the
residue is purified by means of preparative HPLC (RP18 columm; mobile phase:
acetonitrile/water gradient).

5 Yield: 2.8 g(74 % of th.)

'HNMR (400 MHz, DMSO-dg): & = 8.28 (s, 1K), 3.74 (s, 3H), 3.32 (s, 6H).

LC-MS (Method 4): R; =1.88 min; MS (ESIpos): m/z = 282 [M+H]".

10
Example 3A:
3-(Dimethylamino)-2-(1 H-1,2,3-friazol-1-yl)acrylic acid ethyl ester
%
N
i “CH,
o CH, -
N ~ s
et
15 N=

The preparation of the starting compound is camied out analogously to 2A starting from
1.00 g (6.45 mmol) 2-(1H-1,2,3-triazol-1-ylacetic acid ethyl ester.

20 Yield: 1.4 g (100 % of th.)

O 'H-NMR (400 MHz, DMSO-dg): § = 8.10 (d, 1H), 7.78 (d, 1H), 7.65 (s, 1H), 4.03 (g,
2H), 3:06 (br. s, 3H), 2.10 (br. s, 3H), 1.12 (¢, 3H). .

25 LC-MS (Method 5): Ry = 1.40 min; MS (ESIpos): m/z =211 [M+H]".

Example 4A

_(6-Hydrazinopyridin-3-yl)methanol
30
HO™ . ]



NN H[19A] 29A, -01"---....1 13A [19A] nth = 154; (CDCL3): 5 =

8.08 (d,

45% R = 0.20 nun 111), 7.50 (dd, 1H), H (6) 6.70 (d,

IH), 5.98 wo dBknets7ilH) . 433 (s 45, PCT/EP2007/008877

10.

15

20

25

30

35

220.0 g (1.5 mol) (6-chloropyridin-3-yl)methanol [Evans et al., Organic Letters 2001, 19,
3009-3012] are initially introduced into 746 ml (767.1 g, 15.3 mol) hydrazine hydrate
and the mixture is stirred at a bath temperature of 150 °C for 5 h. The reaction mixture is
concenfrated in vacuo, the residue is taken up in 500 ml water and 86.0 g (1.5 mol)
potassium hydroxide are added. The mixture is stirred for 15 min, the water is fhen
removed almost completely on a rotary evaporator and the residues of water are distilled
off azeotropically with toluene several times. The oily residue is stirred in ethanol, the
mixture is cooled to approx. 10 °C, the potassium chloride which has precipitated out is
filtered off, the filtrate is concentrated, diethyl ether is added to the residue and the
mixture is stirred. Finally, the product is filtered off, the residue on the filter is washed
with diethyl ether and the crystals are dried in vacuo. |

Yield: 149.0 g (68 % of th.)
LC-MS (Method 1): R, = 0.46 min; MS (ESIpos): m/z = 140 [M+H]";

'H-NMR (400 MHz, DMSO-dg): § = 7.91 (4, 1H), 7.40 (dd, 1H), 7.29 (s, 1H), 6.66 (4,
1H), 4.94 (b. 5, 1H), 4.34-4.28 (m, 2H), 4.04 (br. s, 2E).

Example SA

' 1-(6-Hydrazinopyridin-3-yl)-N-methylmethanamine

H3C\N ~
" | . ~NH,

N N

H

1.0 g (6.4 mmol) 1-(6-chloropyridin-3-yl}-N-methylmethanamine [for preparation see EP
0 556 684-A1] are initially introduced into 1.5 ml (1.6 g, 31.9 mmol) hydrazine hydrate
and the mixture is stirred at the boiling point at a bath temperature of 150 °C for 12 h.
The cooled reaction solution is concentrated and the residue is dried in vacuo. 1.1 g of the
title compound, which is employed without further purification, are obtained.

LC-MS (Method 1): R, = 0.52 min; MS (ESIpos): m/z = 153 [M+H]".

Example 6A

6-Hydrazinonicotinic acid



2H), 3.72 (br. s, 211), 3.3.5 (s, 3H. Exanple 30A

4- Hydr azi.no- 6- (4- pyn-ohdi n- 1-yl pi peridin-1-yl)pyrimdine (N A

m xt ure of nunol ) of the co und from Exa

g (27.7 10 \ﬁ%()%o)gg@&%&s]rlrol idin-1-ylpyri g?iﬁe is sti rredrrlqﬂln éﬁﬁ@ﬁ%ﬁ%’?]
at 100 C for 16 h. The solid which has precipitated out is filtered
off, washed first with ethanol and then with diethyl ether and dried
in vacuo. Yield: 3.0 g (82 % of t hQ ) V\D 2008/ 067871- 63

- PCT/ EP2007/ 008877 LC—IVIS (Method 8){; R..=0.21 mn; MS (ESlIpos): niz
= 263 [ M+11]; 1H NWR (400 MHz, OYp) p = 7.92 (s 111), 7.58 (s,
1H), 5.91 (s, 1H), 4.17-4.07 5(m 4H)[)2 5-2. (m 2H),,2.54 (s,
211), 2.52-2.46 (m 2H), 2.24-2.15 (m N 1.80 (m 2H),
1.71-1.61 (in, 4H), 1.39-1.24 (m 2H). Examble 31A 10

4- Hydr azi no- 6-[ 4- (2- met hoxyet hyppi perazin-1-yl]pyrimdine CH3 r) N
N,NH A mxture of 1.0 g (6.9 mmwl) of the conpound from Exanple 7A
and 1.1 g (08 (Mm)molizﬁ gronigetitio reidaRg PPFi PefHA 8634 mmay hygdiezpe
i s stirredgirakOfe ﬁlﬁzﬁry iBtréducéd i 1081 effla:d] énd ﬁlc%nm i} stirred at the boiling

stirreat ‘Jﬁ%@wi?t" DR e 3 0 e Bk T SRR b e R o
resi due i s astdistilled offprecetay evapotager, b essiluk istakmi uphn materplr @ g (3l T ared)
out is fil ép%fagﬂmﬁfhfydmmm@éimteh b&dedWnl eshBaneks andattiers Mint bty ks

et her and in"v
removed com ?etéiy on a rotary evaporator, the residue is dried in vacuo and 7.5 g of

O 10 crude product, which is reacted further as such, are obtained.
IC-MS (Method 1): Ry = 0:48 min; MS (ESIpos): m/z = 154 [M+H]";

"M NMR (400 MEz, DMSO-dg): § = 8.49 (d, 1H), 7.89 (br. s, 1H), 7.84 (dd, 1H), 6.63
15 (d, 1H), 5.37 (br.-s, 2F).

Example 7A

4.Chloro-6-hydrazinopyrimidine

20
Cl

1
o S

N
H

11.8 ml (12.1 g, 241.6 mmol) hydrazine hydrate are added dropwise to a solution of 20.0

¢ (134.3 mmol) 4,6-dichloropyrimidine in ethanol at RT, while stirring. If clouding of the
25  solution occurs during metering in of the hydrazine hydrate, further ethanol '(approx. 400

ml) is added. The reaction solution is subsequently stirred at RT for 12 h. For working

up, the solid which has precipitated out is filtered off, the residue on the filter is washed

twice with 150 ml water each time and twice with 100 ml diethyl ether each time and the

product is dried in vacuo. A further crystalline product fraction is obtained from the
30  concentrated mother liqubf. '

Yield: 16.8 g (87 % of th.)



20 Yield: 0.8 g (42 %of th.) LCM (Method 8): Rt = 0.22 mn;- M5
(ESIpos): infz = 253 [M-Hr; 2511-1-NWVR (400 MHz, DVsO-d6): 5 = 7.93
(s, 1H, 7. , 5.91 (s, 1H), 4.14 (s, 2H), . - [
6H) . 3. 24 (‘géé’éﬁﬁ(’%@lm-z.sg (in. 411')4.71'Exarrpl U (S 2
30[4-(Trifluoronethyl)-1Him dazol -1-yl]acetic acid ethyl ester WO
2008/ 067871- 64 - PCT/ EP2007/008877 2.0 g (14.7 mnol)

4-(trifl uorLQl‘r@iéme)théﬁfth@.mhﬁnﬂms (ESpbd)ayy= 14 padyped into 5.5 m
5 (4.7 g, 14.7 mol) 21 % strength sodiumethylate solution in
ethanol and 1.8 m (2.7 g, 16.2 nmol) ethyl bronoacetate are added.
The react i JH-NMR (#08 MKz, OMBOel): dt= K31 (i HJLB. 1. (bEor 1MpsKiS Ity 18D, 4.6hér.
solid wRich ﬂﬁf precipitated out is filtered off, the residue on the
filter i's washed with ethanol and the filtrate is concentrated in
vacuo. Diisopropyl ether is added to the residue, the mxture is

filtered agajamplépe filtrate is concentrated again on a 10 rotary
evaporator and the residue is dried in vacuo. The product is obtained

as a 9:1 mxture of the two regioisonmers and is further reacted as
such. Yi el d-Hgdrazigo-69peyidor1-ypyyimiding C M5 (Method 1): Rt = 1.75 min +
1.80 nyp; MS (ESlpos): in/z = 223 [MH +; ' H NWVR (400 M-z,

DIVISOdo): 5 =7.93 (s, 1H), 7.82 111), 5.04 (s, 214), [5.07 (s,
2H)], 4.18 (g, 2E1), [4.12 (g, MIh 1. (t, 311), [21.219 (t, 3H)]. 20
Exanmpl e 33A [4-Cyano-1Hi m dazol - acetic acid ethyl ester:

NC 25 3.3 g (35.3 rnnol) 1H i m dazotg<4-carbonitrile [Matthews et

al J. Og. Chem 1986, 51, 3228-32B1] are initially introduced into
13-2 mM (11.5 g, 35.3 nmol) 21 % th sodiumethylate solution in
ethanol and 4.3 m (6.5 g, 38.9 nol) efhyl bronpacetate are added.
The reaction mixture is stirred at~Rizfar- A¢h. For working up, the
solid which has 30 precipitated out s fthered of f, the residue on
the filter is washed with ethanol and the filtrate is concentrated in
vacuo. Diisopropyl ether is added to the residue, the mxture is
~filtered aggide.q)t Befibbld-@b&idis1 ntimat ed again on a rotary
evaporator and the residue is dried in vacuo. WO 2008/ 067871- 65

- PCT/ EP2007/ 008877 Yield: 3.8 g (60 %of th.) LGCM (Mthod 1): R=
1.17 min; M5 (ESIpos): mz = 180 [ MM,

N

O b | | ‘ LN/.C'

A mixtare of 10.0 g (67.1 mmol) 4,6-dichloropyrimidine and 5.7 g (67.1 mmol}
piperfdine in 100 ml water is stired at a bath temperature of 115 °C for 16 h. After
cooling to RT, the precipitate is filtered off, washed with water and dried in vacuo.

20
Yield: 6.4 g (47 % of th.)

LC-MS (Method 4): R, = 2.16 min; MS (ESIpos): m/z = 198 [M+H]";

25  'H-NMR (400 MHz, DMSO-dq): & = 8.29 (s, 1H), 6.92 (s, 1H), 3.65-3.58 (m, 4H), 1.66-
1.62 (m, 2H), 1.60-1.48 (i, 4H).



IHNIVIR (400 MHz, DMBO-d6): 8 = 8.12 (s, 1H), 7.88 (s, IH), 5.06 (s,
211), 4.18 (q, 211), 1.22 (t, 311). Exanple 34A 10

(4- Met hyl 1 ypacetic acid efhyl ester 15444

nunol ) 4 nébpfﬁbgH-llnldazole are |n|tﬁ%IIy i ntroduced |nt ﬁ%%7ﬁmn§77
(17.4 g, 53.6 nanDH) % strength sodlun1ethylate solution in
ethanol anéiEe®)m- E@mgngﬁlﬂﬁﬂgg ImhoIDYiER¢PE br onpacet ate are added.
The reaction mxture is stirred at RT for 16 h. For working up, the
solid which has precipitated out is &Ajltered off, the residue on the
filter is washed with ethanol and ffthe fjiltrate is concentrated in
vacuo. The residue is purified by 20 col umm chromat ography over
silica gel (nobile phase: acetonitritie/ water 9:1). The product is
obtained as a 3:2 m xture of the two|regioisoners and is further
reacted as such.. Yield: 1.8 g (20 th.) 25 LGM5 (Method 1): Rt =
1.02 nm M (ESIpos): in/fz = 169 [|Mr11]+; 1H NVR (400 MHz, DMSO- d6):
8 =7.48 (s, 111), [7.52 (s, 1H], NH;11), [6.64 (s,

111)], 4.86 (s, 211), [4.88 (s, 211)%,4 -4.11 (m 211), 2.07 (s,
313), [2.06 (s, 311)1, 1.25- 301.19 (m 3H). Exanple 35A

2- Met hyl - 1H-i m dazol - 1-ypacetic acid ethyl ester 35 WD 2008/067871-

66- rCT{ FPZQQH rﬁgﬁgﬁ% KBL2 11'311(9) %&%ﬁhﬂi@é are dddERt g\iwﬂd'folarﬂodﬂibﬁb@ 6L
initia [ oadu 0 u
L b b e SR Tk el s i 4 Ok b b0 Ol

et hyl br onffa:c etattion sokitian de dubstipentlp atredat RO >2€uﬁoe 16 sh. Sar rvaskingtupRithe

16 h. t i i a t
ff@er o fn?&m\‘l%ésk!r:dg%e éedoiri]ﬁevaﬁ% éﬂe;afggrliﬁ ﬂaas%ne& %@ vmetr %h@okoga wlhé?h has

the filtr aPECRAESEEIHIERdPT: Ao seiges ovrihe Hfigs Fa‘@éhﬁid@gfﬁwfhe O IHPwm
di i sopnopylead tige,antiherice withirl@0imsl gielhybetber eghitimeaant theeprbddct iaatiged &
concentratqgggn vacuo again. 10Yield: 2.9 g (70%of th.) LCM

(Met hod 1) 0.49 min; M5 (ESlpos): mz = 169 [ MrHr. Exanpl e 36A
15 (4-Methyl-1H1, 2, 3- trlazol-l-yOacetic acid ethyl ester 202.0 g
(14.2 nnDIhﬁ@ﬂ;ﬂg@ﬁg¢eﬁ¢fﬂL92,3-triazol-l-yl)acetic acid are dissol ved
in 30 mM ethanol and 10 drops of conc, sulfuric acid are added. The
reaction mxture is stirred at Rl for 16 h. For working up, the

m xt ur @3i s LéoSeMatbaded: R 46 gon; Mﬁt@slpa@emé?tel?ds[l\éﬂé d to the

residue and the suspension is washed with half-concentrated sodi um

sul tat o RS AR Vel PO} 5 PAPT 1, ¥4 8/, SRIRETHI M1 o

s, 2H), 3.50-3.47 (m, 4H), 1.61-1.58 (m, 2H), 1.51-1.46 (m, 4H),

20  Example 9A

O

2-Hydrazino-5-(methylsulfonyl)pyridine

Q\ép
H,C” i X
_ NH
N~ N7 2
H

25
1.7 ml (1.7 g, 34.0 mmol) hydrazine hydrate are added to 2.0 g (8.5 mmol) 2,5-bis-
(methylsulfonyl)pyridine [Woods et al., J. Heterocycl. Chem. 1984, 21, 97-101] in 15 mI
ethanol and the mixture is stirred under reflux for 4 h. For working up, the reaction
solution is cooled to 15 °C, the solid which has precipitated out is filtered off, the residue
30  on the filter is washed with ethanol and diethyl ether and the product is dried in vacuo.



25conmpl etely on a rotary evaporator and the solid is dried in vacuo.
Yield: 1.5 g (61 %of th.) LCM (Method 1): Rt = 2.33.mn; M
(Sl pos) : W 2008P679MKHLL; 30 1H NVR (400 Mz, DVSO d@CT/BP2007/183877
(s, 1H), 5.31 (s, 2H), 4.17 (q, 21ff), 2.25 (s, 31ff), 1.21 (t,
31ff). " t WD 2008/067871- 67 -PCT/EP2007/ 008877 The conpounds

listed in bl e repared anal ogously to Exanple 36A fromthe
st at ed eduaﬂ?ld' Bﬁgﬁ@e%@oflﬁg%- Foreiun Countries - 68 - Table 2 -

Exanpl e DO. Structure Educt; yield (%of th.) Ms (ESI) [1144-1-11+4;
LC- M5 (net hod)sa (4Q0 . . \ : . (9-i sopropyl -
I 1% s (00 M A ot
'H-NMR (400 MHz, DMSO-dg): 6 = 8.56 (s, 1H), 8.38 (d, 1H), 7.81 (44, 1H), 6.79 (4,
1H), 4.42 (s, 2H), 3.11 (s, 3H).

Example 10A
10

5-Bromo-2-hydrazinopyridine

C | |/ _NH,

N N
H

15 9.3 ml (9.5 g, 190.2 mmol) hydrazine hydrate are added to a solution of 1.8 g (9.5 mmol)
5-bromo-2-chloropyridine in 25 ml ethanol at RT, while stirring, and the mixture is then
stirred at 90 °C for 46 h. After concentration of the reaction mixture in vacuo, the residue
is stirred in water and the solid is filtered off, washed with water and diethyl ether and
dried in. vacuo.

20
Yield: 0.8 g (44 % of th.)

LC-MS (Method 8): R, = 0.50 min; MS (ESIpos): m/z = 188 [M+H]; .

25 'H-NMR (400 MHz, DMSO-d): & = 8.02 (d, 1H), 7.66 (s, 1H), 7.58 (dd, 1H), 6.69 (4,
1H), 4.16 (s, 2H). - '

Example 11A

30  1-(6-Hydrazinopyrimidin-4-yl)azetidin-3-ol



R = 1.68 nin 8=7.84 (s, 11-1), 5.32 (s, 2H), 4.18 (q, 214), H
triazol-1-y1)- (4) 3.02-2.98 (m 111), acetic acid 1.28-1.19 (m
914). 10080 2088A67§B- methyl - mz = 17y- 8= 628 (s, - 1HCT/RPAM7/008877
i soxazol -5-y1)- Rt = 2.70 mn (q, 2H), 3.95 (s, 211), H3C acetic

aci d OH

OH

7.2 g (48.7 mmol) 2,4-dichloropyrimidine are initially introduced into 140 ml] water. 5.3
g (48.7 mmol) 3-hydroxyazetidine hydrochloride and 48.7 ml 1 N sodium hydroxide
solution are added and the mixture is heated at 90 °C for 72 h (the 2,4-dichloropyrimidine

10 being detectably volatile and precipitating in crystalline form on the condenser). The.
solvent is removed in vacuo and the residue is dried fo give 10.4 g of the crude product,
which is reacted without further purification.

O LC-MS (Method 10): R, = 0.36 min; MS (ESTpos): m/z = 186 [M+H]";
15 - :

1H[-NMR (400 MHz, DMSO-dg): & = 8.29 (s, 1H), 6.50 (s, 1H), 4.63-4.57 {m, 1H), 4.26
(t, 2H), 3.82-3.75 (m, 2H).

Stage b} 1-(6-Hydrazinopyrimidin-4-yl)azetidin-3-ol

20
OH



(1) 2.21 (s, 3H), 1.21 (t, 3F1).. 80% 5 Exanpl e 39A
2-(1H1,2,3-Triazol-1-yl)acetic acid ethyl ester 10 129.2 g (5.6
ni.ol ) sodi 1y added to 4.0 ligers ethanol. 4%19}592@5/0@8877
nol) 1, 2, SW?IE-%O??@E% e are then added and 623 nml (938.2 g, 5.6 nol)
et hyl bronpacetate are added dropw se at an internal tenperature of
20-25 C. The m xture is stirred at RT for 48 h. The solid which has
precipitat @80oug (62 funlol)ed €6-chibfopytimtdie#hdedtidirs3-obmod &b id Fadumnshd
15 the m X648 nldd{aketA80iRoaliR b8 ikl St {AKFALHRL MY RIAY ThF.
acet at e, els IS concen in vacuo agaln
and t he resTthH@aCFl@ﬂ Purriel oyt #y136; @fqr|1|?amuacfﬁ?.=é«ﬂé?deam@ww&%Wrﬁﬁp OFRig-

product si s 'I%Etlﬁbcﬂﬁéjlsadon@erﬂ@ieh th apfex.ais %ot thd OriGnalavohenebhBQdd and is

t enmper at ur pressure

(507 % of 1S ' 008) 88 A TG e A3 dB e TR R b and
11): Rt = 1 UsBsetidnis washedGhka t{zhst Wiskd 115) ml ¢old =tipad] sk tiwBlt(iESrpd spder a
in/z = 156 g Mideuur, Exanpl e 40A 1H- | mi dazol -1-yl acetic acid ethyl
ester 10°1182 (5.1 mol) sodiumare slowy added to 2.5 liters
et hanol . 350.0 g (5 1 nmol) imdazole are then added and 570 nml (858.6
g, 5.1100l )Yielﬂh&ﬂOrth&‘Mméﬂa}e are added dropwi se at an internal
tenperature of 20-25 C. The mxture is stirred at RT for 24 h. The
solid which has precipitated out is filtered off, the ethanol is

r emoved in%M%&é%%P &: Rheo%ﬁﬂlesl(ESIPPfr)t@ffedl%?gW‘l’H The residue is

purified by colum chronatography over silica gel (nobile phase:
etyl acet al8hum (400 MHz, DMSO-de): 5= 7.88 (s, 1H), 7.63 (s, 1H), 5.68 (br. s, 1H), 5.52 (s,
15 1H), 4.55 (bx. s, 1H), 4.18-4.06 (m, 4H), 3.65-3.60 (m, 2H). .

Example 12A

5-(2,2-Dimethylpropoxy)-2-hydrazinopyridine

20 :
H,G CH,
X o
H.C = |
\N N ~NH,
H
' O : Stage a): 2-Chloro-5-(2,2-dimethylpropoxy)pyridine
H,C CH,
0
H,C = |
>
25 N Cl

5.2 g (40.0 mmol) 6-chloropyridin-3-ol, 11.9 g (60.0 mmol) 1-iodo-2,2-dimethylpropane,
19.6 g (60.0 mmol) cesium carbonate and 120 ml diethylene glycol dimethyl ether are
divided into five portions of equal size and are reacted in portions at 160 °C for4hina
30  single mode microwave (CEM Explorer). Thereafter, the five reaction mixtires obtained
are combined, the solid is filtered off and rinsed with diethylene glycol dimethyl ether
- and the filtrate and wash solutions are combined. The majority of the solvent is removed



Yield: 639.0 g (81 %of tit) 20 GC-MS (Method 14): Rt = 4.55 min.; MS
(ESIpos): mz = 155 [ Mk111l-. Exanple 41A

(4- Cyano-1 zol -1-yl)acetic id ethyl ester

(31.9 nunowg)aﬁmg/gg@%sﬁl c acid ethyl es?%r and 2.8 g (33}3%{%142(#) /%98877
chloroacrylonitrile are stirred in 32 mMl water at a bath tenperature
of 80 C f orand §0f mi3gpienfareerdded i thagoresnimated sjationolappronndl Bl Brdepraye is
acid with %hh‘e&l‘%?@@%lh%ﬁ theablid obaRlc & KiMRsddadT, Wakidednby Wvith Gatea kRd drldte
organic phasg Slgdl?»,l ed over sodiumsulfate, filtered and concentrated
in vacua. ffi2 ‘BehatiMand 10 drops of conc. sulfuric acid are added
to the re5|due and the mxture is stirred under reflux for 16 h. For
wor ki ng sup,- @mga(ggb xture is concentrated in vacuo, ethyl

acet ate is a e$i due, the suspension is-35 washed with
hal f - concent r at ed sodlunlblcarbonate sol ution and the organi c phase
is WO 2008/@678Hethoil8): R b BP2GH, B QBSIHds)diied 200/@+HPdi um sul f at e.
The solvent is renpbved conpletely on a rotary evaporator and the
solid is dried in vacuo. Yield: 1. (25 % of th.) 5 LG M (Method
7): R=0. QEW(%ME&%@M 5rﬁ‘§0§%<l81ﬁ)[ KRI=79p; (m, 2H), 3.61 (s, 2H) 115\pR
(400 Mip, BWRO cl6): 9.06 (s, H), 5.57 (s, 2H, 4.19 (q, 211),
1.22 (t, 3E1). 10 Exanple 42 :

3- (D net hyl ami no) - 2- OH-i mi dazol - 1-ypacrylic acid ethyl ester 15
38.0 g (244&periioi-|2,Dim¢tbylomppogrdhydraamdpyadipte 39A are stirred in
126 m (108.1 g, 734.7 nmrnol) dinethylformam de di ethyl acetal at a
b tenperature of 90 C for mQ;hCHAfter ‘cooling, the mxture is

conéentrated in vacuo, the resp |s stirred with diisopropyl ether
and the solid is filtered ofp shed w t-h diisopropyl
ether. 20 Yield: 49.0 g (95 %of th.) LCM|[(Method 4): R = 2.42
mn; M5 (ESIpos): mz = 211 [ MrH; 2511° 48, MHz, DMBO-d6): 8 =

7.52 (s, 114), 7.49 (s, 1H), 7.05 (s, 1H N6 9 (s, 1EL), 4.02 (q,
211), 2,63 (br. s, 611), 1.12 (t, 311).

62 g (30.8 mmol) 2-chloro-3-(2,2-dimethylpropoxy)pyridine together with 60 ml (1.2
mol) hydrazine hydrate arc divided into four portions of equal size and 10 ml ethanol are
added to each portion. Each portion is reacted in 2 single mode microwave (CEM
Expiorer) at 170 °C (200 watt) for in each case 12 h. Thereafter, the four mixtures are
20  combined and the solvent is removed. The residue is taken up in ethyl acetate and f_he
mixture is washed in each case once with saturated sodium bicarbonate solution and
saturated sodium chloride solution. The mixture is dried over magnesium sulfate and the

O solvent is removed in vacuo.
25  Yield: 6.0 g(76 % of th.)
LC-MS (Method 8): R, = 1.28 min; MS (ESIpos): m/z = 196 [M+H]";

'"H-NMR (400 MHz, CDCls): § = 7.84 (s, 1H), 7.17 (dd, 1H), 6.68 (d, 1H), 5.54 (br. s,
30 1H), 3.80 (br. s, 2H), 3.56 (s, 2H), 1.02 (s, 9H).

E'xamgle 1354

2-Chloro-5-(methoxymethyl)pyridine
35 ' :



Exanpl e 43A 303- (Di net'hyl anino)-2-(1H1,2,4-triazol-1-yl)acrylic acid
ethyl ester WD 2008/067871- 71 -PCT/ EP2007/ 008877 1.9 g (9.8

miol ) [1, 2, ®Wb-2008@E08711-yl acetic acid eyl ester [A nSOI/ER2E7/GIRET7
J. Am Chem Soc. 1955, 77, 621-623] and 3.6 ml (2.9 g, 19.6 mmol)
diet hyl f or mam de di et hyl acetaH,Gge at a bath tenperature of
100 C for 12 h. For working up, theocool d rpaction solution is
concentrated on a rotary evaporator and esidue is dried in
vacuo. Yield: 2.3 g (90 % purity, 100 % ofNth.)CI10 LC-MS (Method 1):
R=2.32 mn; M5 (ESIpos): ni/z = 211 [MtH]; 11-1-NVvIR (400 Mz,
DVMBO-d6): 8 =8.48 (s, 111), 8.04 (s, 113), 7.61 (s, 113), 4.03 (q,
213), 3. 04 Adg (230 mitd)), poZasﬂiﬁm(fert—buSy,Iat@ﬁaB)dissdlvéQin(iO mBIEY. 3.0 & (Exanphad)

44A 3 (D okl st 325@%1@%515&1 5@3@@5@*& T dazla k1l perord 144

acid ethyl “ester e co rom

Exanpl e3324& @hd 18oB iefametipge Sregthe%@!@eé a Ill)IXEI'Fer@tSHSF #amoa 30 min

lo:I i et hyl kac ehdl tharsEclrﬁIyl dklbﬁigrn@b réachiad hhstslﬁlbwa"l‘w@h&htﬁ@&ﬁb\feﬁ[ thd Gestdue is
or workin e SO

rotary evag%?e rmglngw 1{eo%ll ueé)ﬁlg Fed %s@e&%ﬁ@c q’%}}{%%t%fj}g]ggﬁ e

(97 % of ths ﬁrltctpmn(amcmu s@lfate pnd cencentBEdrang ; thws@%lm@ﬁedrbﬁ/e@ usmn

218 [WH : creoQia009)0080 - ske: - BET EBR0AYI ARSI Fogmothl- 1nbbR (48

MHz, 113), 111), 4.03
(g, 213y, éghe("ﬁ}‘e/e@% 38%‘? 81511]5%3 (t, 3H) Exanpl e 45A 5
3- (D et hyI am no) - 2[ 4-cyano- 1H i m dazot -1-yliacrylic acid ethyl ester

N 0 3. 8 9ikidls b) o t he conpound from Exanple 33A and 7.4 m
(6.3 g, é ?grfﬁ@/ tiﬁd?fonnarni de diethyl acetal are stirred at a

bat h terrperature of 100 C for 16 h. For working up, the cool ed
reaction s@MpMéttoCDNREADGAMES; S (ES]poi)amyz%Wﬁ)@rIﬂBIﬁr and t he
reS|duq5|s dried in vacuo.

'H-NMR (400 MHz, CDCl3): § = 8.34 (d, 1H), 7.65 (dd 1H), 7.32 (4, 1H), 4.45 (s, 2H),

3.41 (s, 3H).

Example 14A
20

2-Bromo-4,5-dimethylpyridine

N Br

25 71.3 g (0.8 mol) 2-(dimethylamino)-ethanol are initially introduced into 500 ml n-hexane
and the mixture is cooled to 0 °C. 1.0 liter (1.6 mol) n-butyllithium solution (1.6 M in n-
hexane) is slowly added and the rmixture is stirred at 0 °C for 15 min. A solution of 17.9 g
(166.7 minol) 3,4-lutidine in 500 mi n-hexane is then added dropwise and the mixfure is
stirred at 0 °C for 1 h. It is subsequently cooled to -78 °C and a solution of 331.7 g (1.0

30  mol) tetrabromomethane in 1.0 liter THF is added. The reaction mixture is subsequently
stirred at -78 °C for 1 h and is theréafier allowed to warm to RT. It is cooled again to 0 °C
and 1.5 liters water are slowly added dropwise. The phases are separated and the organic
phase is washed with water, dried over magnesium sulfate and concentrated in vacuo. .
The residue is first pre-purified over approx. 1 kg silica gel (mobile phase:



15Yield: 5.0 g (73 %purity, 73 %of th.) LCGMS (Method 1): Rt = 2.69
mn; M5 (ESIpos): mz = 235 [ MtHr; 1H NWVR (400 MHz,

DVSO- dO) Sv? Ugogf@m(@m 1H), 7.85 (s, 1H), 7.58 (s, 1H) pc4y@ch%008877

202H) , 1.12 (t, 313).7 Exanpl e 46A
3-(Di rret hyI am no) - 2-[4-nmethyl -1H i m dazol -1-yl]Jacrylic acid et hyl
ester 25 Tiageclphayane/ a@efaq 9:b, theig7:3)3 he0usigB@Riling fractions are combined

]: POT/ Eszooah@%g%%ﬂtr@t&@ iadud; Thép@idue 89 ﬁfkﬂ?‘ﬁ:ﬁhﬁéﬁ) a@in bVg sdANRU (’!gobﬂe
AR N S R R T R T

For wor ki nd 00 of thih eegimsdnadticriebrotrioeh4-dhethylpyridine. concentrat ed on a
rotary vaporator and the residue is dried in vacuo. The product is
obt ai ned as m xture of 5the two regioisoners and is further
reacted as ‘@Eﬂéhﬂgl(%q #°f3bd ng (99 %of th.) LC-Ms (Method 1): 124=
2.05 min; M5 (ESlpos): mz = 224 [ M+Hi ; 10 1H NVR (400 MHz, DNBO-d6):

(s, 1hy, Do Qrdeg oty %%haw%@élﬁw 5 s, ) 8 0

(s, 311), [1.97 (s, 3H], 1.12 (t, 3H). 15 The corrpounds listed in

Tabl e 3oar eppueRALEs MDA CRELSS ¥ 807 v.e5 200 (5, 1381y s1. 88 @d3Eyluct
and di net hyl formaa(ﬁ’l de di et hyI acet aI(EXFHgg 1Cﬂ§0gHjl 163- For ei gn

Countries - 74 - Table 3 Exanple no. Structure Educt; yield (% of
th.) M Example 15A

O tert-Butyl [{6-chloropyridin-3-yl)methyl]carbamate

15
qo S 0
S
RSN

N Cl

25.0 g (175.3 mumol) 5-aminomethyl-2-chloropyrimidine are initially introduced into 175
m! methylene chloride. 175 ml 10 % strength sodium hydroxide solution are added and a
20  solution of 38.3 g (175.3 mmol) di-fers-butyl dicarbonate in 175 ml methylene chloride is
added dropwise. The mixture is stirred at RT for 16 h. It is then diluted with 175 ml
methylene chloride, the organic phase is separated off and the aqueous phase is extracted
O with 175 ml methylene chloride. The combined organic phases are dried over magnesium
sulfate and concenfrated in vacuo. The product is dried under a high vacuum. -
25
Yield: 42.0 g (99 % of th.)

"LC-MS (Method 7): Ry= 1.58 min; MS (ESIpos): m/z = 243 [M+H];

30 'H-NMR (400 MHz, CDCl;): & = 8.31 (d, lH) 7.61 (dd,.1H), 7.30 (4, 1ED), 4.9 (br. s,
1H), 4.30 (d, 2HD), 1.46 (s, 9H). .

Example 16A

35  4-(6-Hydrazinopyrimidin-4-yDmorpholine



¢ESI) [MtHr; LC- M5 (nethod) 114-NVR (400 MHz, DMSO d6) 47A CH, | 36A
mz = 225; 8= 7.78 (s, 1H), 7.61 N,., CH3 R, = 2.59 MII (s, 1H),
4.02 (q, 2|‘1)102008A06787§-1-45--C"|3 (1) 3.5 (br. s, 314), BCTYEP2007/00B877

s, 3H), 1.13 (t,
[Oj
N

N/

Q™

N
H
Stage a): 4-(6-Chloropyrimidin-4-yl)morpholine -
N .
C
N

N Cl

45.0 g (302.1 mmol) 4,6-dichloropyrimidine are initially introduced into 450 ml water.

26.3 g (302.1 mmol) morpholine are added and the mixture is stirred at 90 °C for 16 h.

Thereafter, it is cooled to 0 °C and the precipitate formed is filtered off, The precipitate is
10  washed once with 50 ml water and dried in air.

Yield: 51.0 g (85 % of th.)

LC-MS (Methiod 4): Re= 1.09 min; MS (ESIpos): m/z =200 [M+H];

O 15

JENMR (400 MHz, Dﬁso-dﬁ): 5=8.35 (s, 1H), 6.95 (s, 1H), 3.62 (s, 8H).
Stage b) 4-(6-Hydrazinopyrimidin-4-yl)morpholine
.0
®
NF
I,

N
20 H



48A,
R,
311) ,

CH ..,N. .... 37Anlz = 253; 5= 7.79 (s, 1H), 7.62 fCH |
3.00 mn (s, 1H, 4.03 (g, 2H), N....... V (1) 3.08 (br. s,
3- 000 2008108 8™ 1), 2.09 (brsg_. s, SH. 1g@rkfhodidossrr

53.0 g (2.7 munol) 4-(6-chloropyrimidin-4-yl)morpholine are initially introduced into 260
ml ethanol, 132.9 g (2.7 mol)} hydrazine hydrate are added and the mixture is stirred
under reflux for 16 h. Thereafter, it is cooled to RT and approx. half of the solvent is

-removed by distillation. The mixture is cooled to 0 °C and the solid formed is filtered off.

10

It is rinsed with cold ethanol and the solid is dried first in air and then in vacuo.
Yield: 35.0 g (68 % of th.)
LC-MS (Method 1) R; = 0.17 min; MS (ESIpos): m/z =196 [M+H] ;

"H-NMR (400 MEz, DMSO-d): 6 7.94 (s, 1H), 7.70 (s, 1H), 591 (s, 1D, 415 (5, 21D,
3.66-3.60 (m, 41), 3.45-3.37 (m, 4H).

Example 17A

~ 2-Hydrazinopyrazine

N

Z NH
NI
H
20.0 g (174.6 mmol) 2-chloropyrazine are added dropwise to 60.0 ml (61.7 g, 1.2 mol)

hydrazine hydrate. The mixture is stirred at a bath temperature of 120 °C for 45 min. For
working up, the cooled reaction mixture is left to stand at 2 °C for 12 h, the crystals

" which have precipitated out are filtered off and the residue on the filter is washed twice

30

with petroleum ether. The residue is then recrystallized from toluene.
Yield: 6.5 g (34 % of th.)
LC-MS (Method 1): Ry = 0.49 min; MS (ESIpos): m/z = 111 [M+H]";

"H-NMR (400 MHz, DMSO-dg): 8 = 8.11 (s, 1H), 7.94 (s, 1H), 7.90 (s, 1H), 7.70 (d,
IH), 4.29 (br. s, 2H).

Example 18A

35

5-(tert-Butoxymethyl)-2-hydrazinopyridine



CH,
R,
N...

1.13 (t, 3H. CH 49A 13 ail-1\C 35A ink = 224;  H3Cl CH,
=203 nin (1) 50A?HS. 38Amz = 225, 5 = 7.64 (s, 1H), 6.13

10

15

O 2

- T5% &8 2008067871 -57- PCT/EP2007/008877

CH,
H,C

H,C

° |

—

~ NH
N NT 2

H

Stage a); 5-(tert-Butoxymethyl)-2-chloropyridine

3
HBC#\ o pZ I |

H,C

3 X

N Cl
7.2 g (50.0 mmol) (6-chloropyridin-3-yl)methanol are initially introduced into 50 ml
methylene chioride. 25.1 g (115.0 mmol) di-fer¢-butyl dicarbonate and 1.2 g (5.0 mmol)
magnesium perchlorate are added and the mixture is stirred at 40 °C for 24 h. If is then
cooled to RT, a further 12.5 g (87.1 mmol) di-fert-butyl dicarbonate and 600 mg (2.7
mmol) magnesium perchlorate are added and the mixture is stirred under reflux again for
2.5 h. 12,5 g (87.1 mol) di-fert-butyl dicarbonate are again added and the mixture is
stirred under reflux for a further 3 h. Thereafter, it is diluted with methylene chioride and
washed once with water and once with saturated sodium chloride solution. The mixture is
dried over magnesium sulfate and concentrated and the residue is purified by column

chromatography over silica gel (imobile phase: cyclohexane/ethyl acetate §5:15).
Yield: 7.9 g (79 % of th.)
LC-MS (Method 10): Ry = 1.12 min; MS (ESIpos): m/z = 200 [M-+H]";

TH-NMR (400 MHz, DMSO-dq): & = 8.36 (d, 1H), 7.78 (dd, 1H), 6.98 (d, 1H), 4.45 (s,
2H), 1.22 (s, SH).

Stage b} 5-(tert-Butoxymethyt)-2-hydrazinopyridine

CH,

H,C

H,C

/ .
~ _NH
N 2

Iz



R =291 nmn (s, 1H, 4.03 (g, 2H, O..... "....,..CH3 (1) 2.81
(br. s, 614), 2.21 Mo (s, 3H, 1.12 (t, 3H). 51A THs 41Ain/z =

230, 8 O Mo Rgalbhn 770 0 P Lsg 1OR R = L3l dionkkly

4.04 (g, 2 (8)

7.9 g (39.6 mmol) 5-(tert-butoxymethyl)-2-chiloropyridine together with 19.8 g (395.6
mmol) hydrazine hydrate are divided into three portions of equal size and 15 ml ethanol

are added to each portion. Each portion is reacted in a single mode microwave (CEM
Explorer) at 170 °C for in each case 4 h. Thereafter, the three mixtures are combined and

5  the solvent is removed. The residue is taken up in ethyl acetate and the mixture is washed

~ once with saturated sodium bicarbonate solution. The aqueous phase is extracted once
with ethyl acetate. The two ethyl acetate phases are combined and washed once with
saturated sodium chloride solution. The mixture is dried over magnesium sulfate and the
solvent is removed. The residue obtained is stirred in petroleum ether and the solid is

10 filtered off.

Yield: 1.6 ¢ (21 % of th.)

O " LC-MS (Method 10): Ry =0.77 min; MS (ESIpos): m/z =196 [M+H]";
15
" TH-NMR (400 MHz, CDCl3): & = 8.08 (s, 1H), 7.50 (dd, 1H), 6.68 (d, 1H), 5.77 (br. s,
1H), 4.32 (s, 2H), 3.80 (br. s, 2H), 1.28 (s, 9H).

Example 18A
20

6-Hydrazinopyridine-3-carbonitrile

NC

25 2.0 g (14.4 mmol) 6-chloronicotinic acid nitrile are stirred in 7.0 ml (7.3 g, 144.4 mmol)
hydrazine hydrate at a bath temperature of 100 °C for 15 min. The reaction mixture,
cooled to RT, is diluted with water and stirred at RT for 30 min. The precipitate which
has separated out is filtered off, the residue on the filter is washed with water and the
crystals are dried in air overnight and recrystallized from ethyl acetate.

30
Yield: 1.5 g (80 % of th.) .

LC-MS (Method 1): R¢=0.51 min; MS (ESIpos): m/z = 135 [M+H]";

35 'E.NMR (400 MHz, DMSO-de) = 8.56 (s, 1H), 8.35 (s, 1H), 7.73 (4, 1H), 6.75 (m, 1H),
- 4,42 (s, 1H).



3.15 (br. s, ®311), 2.18 o (br. s, 311), 1.13 (t, 311). NC

Exanpl e 52A

2-7 6- Chl or op\ 2G88AI6ASA- y1) - 4- (1H- 1, 2, 3-§%1 azol - 1- 34) - 1, BCHERYG THRS D
yrazol - 3-one hydrochl oride 5 10.0 g (47.7 nmmol) of the conpound
from Exanple 3A and.8.3 g (57.1 nmmol) of the conpound from Exanple 7A
are initial [ tgg uced into 100 m ethanol and 1.5 m (2.2 10 g,
19.0 mol) dded. The m xture is stirred under reflux for 12
h. A 4 Msolution of hydrogen chloride in dioxane is then added in

excess to tfﬁg&gﬁhgq ﬁl@fﬁflb%lﬁﬁlllén xture, the mxture is extracted by
ppr ox

stifllng for e crystals which have precipitated out
are filtered off  and the residue on the filter is washed w th di oxane
and et hanol. The internediate pr ai ned in this way is

di ssolved in 150 nil ethanol, 50 15 a 25 % strength nethanolic
sodi uni net hyl ate sol ution are added e piRfure is stirred at RT

for 2 h. The reaction mxture is then %dju ed to pH5 with.1 N
hydrochl oric acid and extracted by stirring at RT for a further 2 h,
the solid is filtered off, the residue on the filter is washed with

et th?nﬁlc_ and g Ngeql%r fﬁ@l{b‘f)t o.bmows%%ﬂ,pgm&kéjoar ééf}a@ ﬁt;&r rrgﬂ& ) %‘}%nf/zs% g,
[ M1-1]. Eﬂé |Jém A;nyéi;azme hydrate for 12 'h. 10 ml ethylene glycol monoethyl ether are
2 (6- Chb(k)]r afyied to e rRodley gacded hitkture izt sdlvynt )is Thed-retbedr@niptetplyrazo
one hy P P20

s O n%é@@“évﬁﬁéﬁf’or chis SR A ek S Bl %ﬁérﬁ’ﬂ%g%n%%s%
of t he conp® eﬁlﬁi’é?nﬂB(HﬁﬁPéatV/lﬁ fltesed pffy thafilyate mqoaemp@é@ i vecueodrthe
et hanol andgegldie igliridPin2aguo. 19. 0 nunol ) TEA are added. The m xture is
stirred under reflux for 12 h. The crystals which have precipitated
out are filtered off, the residue on the filter is rinsed with

et hanoll5 5 Yagld: ¢4femp (7ctoreddhi-ht e product is dried overnight in vacuo.
This is then suspended in 20 ml nethanol, 100 M of a 4 M solution of

oo U SR8 8 AT, S DIMERLS ot (e

residue on the filter is washed with di oxane, ethyl acetate and
di i sopr opylElghﬁgzﬁ@d the product is dried in van.
20
4-Cyclopropyl-6-hydrazinopyrimidine

N/

G o

N
H

25 1.6 g (6.9 mmol) 4-chloro-6-cyclopropylpyrimidine [FR 1 519 069 (1966); Chem. Abstr.
71, 49965y, 1969] and 3.4 ml (3.5 g, 69.0 munol) hydrazine hydrate are stirred at a bath
temperature of 90 °C for 16 h. Ethylene glycol monoethyl ether is added to the cooled
reaction mixture and the mixture is concentrated in vacuo. This operation is repeated
once. The Tesidue is then chromatographed over silica gel 60 (mobile phase:

30  acetonitrile/water 8:2).

Yield: 0.8 g (69 % of th.)



10 Yield: 4.6 g.(32 %of th.) HPLC (Method 11): Rt = 2.81 mm MS
(ESIpos): nVz = 263 [ MtHr; 151H NMR (400 MHz, DMSO-do): 8 =9.46 (s,
1t), 8.96 (wo MdeioeBsAb6 (s, 1H), 8.51 (ab- 1H), 8.07-8. GLTIyBEP200008877
7.85-7.82 (in, 1H). Exanple 54A

202- (6- Mor phol i n-4-yl pyri m di n-4-y1) - 3- oxo- 2, 3-di hydr o- 1H pyrazol e
4ethy| ester ONN / o 0"--\ CI-B)]---kNH14<I:1(1O.O+mmI)

pot assi um @EMéM@thad &4)Res 879 ardni MS £8Sipps)wafzt IS RIMTHE]( 10. 0 Mol )
25 of the conpound from Exanpl e 16A and. then 2.2 g (10.0 nmol )

et hoxynet h ne iLc a i et hyl o, .this | utl qn
and t he. i AFORBA UOPAREGS P B BOUE # D FS G B 630 G oaB o
cool to5Rl sa?d),tise-s81 (nd 1R, G.94-086 éd, 4Hf., washed twice with water and
dried under a high vacuum 30Y|eld 2. 4 (75 % of di.) LCM (Method
8): R = 1.31 nm MS_(ESI 3,1 [ MtH] ;1T H- NVR (400 MHz,
DVBO- d5) : &fhe @nzpupds lwﬁcﬁ 9°9116(vsm°' ﬂiﬁ}ﬂe I7 awpgbrepared, iy an Angleequy manmy
3. 75-3. 61 (ffom tiftkiaked edubtSn dcchflahddwitidhtht folldwidBinktructiddst) . WO

2008/ 067871- 78- PCT/ EP2007/ 008877 Enbodi nent exanpl es: Exanple 1
52-Pyridin-2-yl1-4-(1H1, 2, 3-triazol -1-y1)-1, 2-di hydro- 34 pyrazol- 3-on
e 250 niiydiazige ydodty onai 1t1\iﬁeolgmnp@ﬁlirwlraﬂmeamﬁifamsgi JAe reagBomean also
(0. 9ﬁ m"rg:))be%@?r[&ﬁ%ﬁﬁl' é‘.s%@lé hzgdié‘ﬁl&(f‘«davg%CEME oﬂér&'}imrys Optumzer) t 1ca11
canphor sul.foni c i ssol ved i an

Cher i xt ur db et BTk ey H T EpTe: BooRMaiet 1 DL falfe BEBRmH q
(0. 99 ol JeaRiedyt azdesojhediinlihe@repamtiad o€ Bxagple § Acortine aimib nfapoer, tgnlas
al Lgecg HdlhSielie ﬁx]%%;ﬁﬂecf -l gﬁa vumﬁgtff &l ﬂee&?&mﬂnoh%ne et ﬁé&ka@@m

IS CO ter coolin

reacti df mbi’t %}rrans gwﬂmhf/ é%Pth?/ %rl@sakam e@ewﬁaee%se%%m%@( rafggcan be
(RP18 col uranovabhy ekplagethe anele quoduct ireé gattayl geac @dt washing the diikinen

of 0.1 96CQﬂﬁ1%%ﬂ&@&%kﬁﬁh%m%%bgieﬁﬁgmﬁlng (2 %of fit) of the title

conmpound are




"H NMR (40 5& 8. = 8.52 (d, 1H), 8.44 (s, 1H), 8.37 (s,
1H), 8.29- “"l W06 (in, lii), 7.90 (s, 1H), 7.43-7.38
(in, 1H). 20 LC M5 (I\/bthod 2): RR =1.17 mn; M5 (ESIpos): mz = 229
[ MFH t. Exanple 2 -61-

252- (4-Met hyl pyridin-2-y1)-4-(1H 1, 2, 3-triazol -1-y1)-1, 2-di hydro-3Hp
yrazol - 3- ongyple 1 250 mg (1.19 mol) of t he conpound from Exanpl e 3k
122 ng (O. 9'9-ﬁTTnoI) of the 30 conpound from Exanple I A and 23 ng (99
prol ) canphor-10-sul fonic.acid are dissolved in 5 o —anhydrous

et hanol andE,tah@Ierri xture duschgat ed under giRfs] ux overmgght 'TReneaf t er,
the reactipn m xtjure is allowed to clool and is Hﬁ @}JI’ Jl&?% ans
of WD 2008/ 087871- 79- PCT/ EP2007/ 00887 FPafF8han 4ETR

colum; nopile phase: acetonitrilel @ﬁoggislach ent L.Ce® sybsequent
flash chropatography over silica gell (fRbihg; Phasgc gt hyl ene

chl ori de/ net hanol| gradient). Renewed purificatiion by nears of

preparative HPLC|(RP18 col umm; nobille ph¥8%: acet B¥FHi | ¢/ wat er
gradient) finally gives 21 ny (9 % af ttth.ofthof the 5 titl 4 cormdund

H NVR (400 dBp: 5 = 8. 42 38 £ yyolH)
111), 8.09 ?/E%’ﬁl) M40 o, 7. 2765?“ “’“H%‘ﬁj““ V(3 &4 ﬁs@%)
(Method 4)} Rt= 1.0% mCn; Sl pos)) aC'ﬁie'z"bﬂ*ﬂ243Rt[=l‘3+l2ﬁl]T¥ Ej@aﬁﬁ; %303"5 lH),
2- (6- Mor phpl i n- 4yl - pyri m & L 4[5 £stef| f1 dior ongs hyl )32 @418, Bized
iazol -2-y1] -1, 2- |15 di hydro- li%l—l—ptg/braz ie 2.43 g (8. Er? S‘%E@S) @
gzcorrpound from Exanpl e 2A, 1.53 ¢ of % compound fror & n(’fj

1

and 182 ng (484 innol) canphor-10-su3foniclacid are di&&6/%ed in |
35 m anhydreys ret hanol d the M Xt Uk g he2heat egh, upger (@ﬁé@ugﬁ) 5 7.99

overnight.}| After [coolBr he mixturie is concentrated, the resid 1S
taken up ajgain in 325 thanol , O BowPraingD Rerftsp miss éf B, 70/%~(S’ 1H),
strengt h net hanol|i ¢ sodi Ml at € sol yaj on iis added and7eEeaH),s.51

m xture is| heated again undel refluX ovegrjght | After codlhing:the
precipitatie fornmed is filtered off 25 Wlth/l sucti on, \/\/ashegjk-'vﬁ tH})1 T

di et hyl et MW%MN HEH) 282 (5, 3H).

hydr ochl or| c2e¢i drj ded and the suspengéQn is wereRntrated again

The residue is was th water and e%lﬁ/ hﬁrr_ gﬁd driied. 1.34 g
are ain =3

(43 %of th.) of {the tltle compound AENVR (400 MHz,
DVSO-d6): 5 = 8.55 (§; T 6 (s, 749(5 ®1-1), 3.84-3.70
(m 8El). LC M (Method 4): = J.N!-@S m n M5 (ESI pos): iink =400

[MrH t WO 2008/ 067871- 80- PCY/ EB20(7/ 008877 Efanpl € 4 .
2- (6-Pi perlidin-14yl - pyrl m di n-4-y1)-445-(trifl yoronet hyl)-1, 3, 4-thi ad

i azol - 2- y1l4—+4—2—5—¢h .E{,adrc SH-Py-gZzot—3—oRe
~ 25A 2-chloro- m/z=178; {CDCly): 6=18.23 (d,
O = ] : 4-(trifluoro- R.=027min |1H),7.00 (s, 1H),
Ny methylpyridine (10) 6.83 (dd, 1H), 6.30
H [19A] " r s, 1H), 3.75 G,
91 % 5, 2H).
26A. 14A [19A] m/z=138; |(CDCl): 5=7.86(s,
65 % R,=0.75min |1H), 6.51 (s, [H),
o (8) 5.61 (br. s, 1H), 3.72
{br. s, 2H), 2.20 (s,
3E), 2.12 (s, 3HD).
27A ¢ 2,4-dichloro- mfz = 144;
' “ j pyridine R, = 0.23 min
S Sy [19A] ®)

47%
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the m xtur

is heated under

refl ux q

verni nh'r /

Aft er

cool i

mg (854 nop of the conpound from Exanple 2A, 150 ng (776 mmol) of

ng, ﬁArm

(931 innol
stirred ov
sucti on,
filtrate i
preparativ
gradi ent).
way are su
sodi um net

was

EffdicY
er ni ght
Hé&d
S conce
e HPLC
The t
Spended
hylate

m et hylsat,gn@r € addg
at RT. The precipi
M th et hanol and di 6
ntrated and the reg

V0 i nt er nedi ate proqg
together in 5 m 1
are added and the n

(R218 col um; nobilje

d aﬁa,ghe [
tate for med
t HRFFPAEREIRR
i ehalgdusly pul
fel; 2
uct fracti
ret hatif , 11

i X{Wloeth)S |

rixtq%glis
D abig
i fiL€eM5 by
bet QiH 51 | €

bNs obt ai ne

neat ed und€g

5 nirefhodig .

fruRidRer

ey

IngH];) with

means of

/mater

dinthis
u- nol )
r reflux

over ni ght.
of prepara
gradi'ent)
obt ai ned.

7.76 (s, 1

(Met hod 3)t

ALL LT

tlve HH
20 and
111- NVH
H), 3. E

Rt

t he reactl
R (0400

h3- 3. SE\NHZI

22’3mn

cP]oro)% eH'nr

.ofpmtmﬁnwtl

uﬁaiﬁﬁ?ﬁ?l

is Agqugfl d
acetonitr

eRcdiPpminng

(s g

308 [M1-

4

1.87 (s,
25 LC MBS

d by neans
il el water

ar-e
1H),

11+. The

conpounds
fromthe c
Table 4 E

e e

Iig%@d
or r espgq
xanpl e|n
- MG R

prep

ﬁgg

(44

re
)ndlng ed
St r QBeUr

(rreth ) 1H NR

ar@gg[ | Of
06 163-F

cts‘“y?eld
0 MHz, DMB

304§f£¥1540 B
brei gn Cbur

(%680 PR, )
D- d6p) 5

Q@fmi %-‘éosm,

Eé%f%éngL

6.0 (N 1H), 598 -

{(br. s, 1H), 4.33 (s,

2H), 3.72 (br. s, 2H),
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Example 30A

4-Hydrazino-6-(4-pymrolidin-1-ylpiperidin-1-yl)pyrimidine

¥y

N
R
— NH
N~ N7 2
H

‘A mixture of 2.0 g (13.8 mmol) of the compound from Example 7A and 4.3 g (27.7
nunol) 4-pyrrolidin-1-ylpyridine is stirred in 20 ml water at 100 °C for 16 h. The solid
which has precipitated out is filtered off, washed first with ethanol and then with diethyl

ether and

dried in vacuo.

Yield: 3.0 g (82 % of th.)




2A; 33%tn/z = 314; 1.60 nin (4) 5= 8.38 (d, IH, 8.27 (d, 1H), 7.86
(s, 1H), 7.83-7.77 gi n, 11-1), 7.10 (dd, 1H. NH 6 H3C /\ 2A
1A 36% - N WRY 2008/82&/1 1. 71 min (4) 5=& 21 (d, IH, 8.RJI/EB20Q7H08877
7.84 (s, 1H)., 6.95 (d, IN), 2.35 (s, 31-1). N H

LC-MS (Method 8): R, = 0.21 min; MS (ESIpos): m/z = 263 [M-+H]";

'H-NMR (400 MHz, DMSO-d¢): § = 7.92 (s, 1H), 7.58 (s, LH), 5.91 (s, 1H), 4.17-4.07
5 (m, 4H), 2.95-2.85 (m, 2ED), 2.54 (s, 2H), 2.52-2.46 (mn, 2H), 2.24-2.15 (m, 1E), 1.90-
1.80 (m, 2H), 1.71-1.61 (m, 4H), 1.39-1.24 (m, 2H).

Example 31A
10 4-Hydrazino-6-[4-(2-methoxyethyl)piperazin-1-yl]pyrimidine

oGt

e

L
= NH
N2

N
H

A mixture of 1.0 g (6.9 mmol) of the compound from Example 7A and 1.1 g (7.6 mmol)
15 1-(2-methoxyethyl)piperazine in 10 ml water is stirred at 100 °C for 2 h, A further 0.9 g
(6.2 mmol) 1-(2-methoxyethyl)piperazine is added and the reaction mixture s stirred
C further at 100 °C for 16 h. After concentration in vacuo, the residue is stirred in
acetonitrile. The solid which has precipitated out is. filtered off, washed first with ethanol
and then with diethyl ether and dried in vacuo.
20
Yield: 0.8 g(42 % of th.)

LC-MS (Method 8): Ry = 0.22 min; MS (ESlpos): m/z = 253 [M+H]";

25  'H-NMR (400 MHz, DMSO-dg): 8 = 7.93 (s, 1H), 7.64 (s, 1H), 5.91 (s, LH), 4.14 (s, 2H),
" 3.50-3.40 (m, 6H), 3.24 (s, 3H), 2.47-2.39 (i, 4H).

Example 32A

30 [4-(Trifluoromethyl)-1H-imidazol-1-yl]acetic acid ethyl ester




5 Exanple 7 .

2-(4-Met hyl pyridin-2-y1)-4-(1H1,2,3-triazol -1-y1) -1, 2-di hydr o- 3H pyr
azol - 3-one ¥ ﬁ@d&%&d@ﬁbﬂlde 3.7 ¢ (17 ®4ranol ) of t he FEn BERP71G08RY7
Exanple 3A and 2.6 g (21.1 mml) of the conpound from Exanple | A are
dirssolved in 100 nil anhydrous ethanol and 0.7 m (1.0 g, 8.8 nmol)
TFA are added. The mi xture is stitred.at at Juy enperature of 100 C
15 for 16 h. Thereafter, the myturd isjallowed to cool to RT and is
concentrated in vacuo. The residue-is digsolved in 35 nl acetonitrile
and 9 m (35.2 nmrnol) of a 4 N splution of hydrogen chloride in

di oxane are added at RT. The precipitate is separated off and washed
with 35 m acetonitrile. The solid is washed with diisopropyl ether
and then heated to 40 Cin 10 m. nethanol, 10 nil ethyl acetate are

added, the o ét(w ¢ uluﬁolg '4' (Eﬁﬂlﬁw?orggh Ei@ﬂlﬁﬁdﬁél@@%ﬁlﬂaﬁf‘&%&%d’%ﬁ@ 53 4

o s s e 1 ek PO R e 392 4 &1

th.) LG M IGNBhimolj eyl bRimcace’ltafﬁiremdded/E‘l(eE&iicpom Inixtine/ig stirreAd R[IMbHﬂﬁ h5

1H NVR (40 ) :
(s, 1H), Q’Sggforklpégg ﬂxg S§B§ vﬂucﬁz lﬁ% Iﬁec‘hglt/a %’ \%:B ﬂltgreiéff( the % ve Bndfe
Ex ar’rpl e g fiter is washed with ethano and the filtrate is concentrafed in vacuo. usopropyl ether is
6- [ 5- 0x Qd4—a(1%dd-t3;,tﬁe Zesidut 8O &mimm -fﬂt.efeddalgbmgjthe fritddte EYd’oﬁla?ﬂn'af’ed)élﬁhml ot
inic a et este r 0 o t he

L o2 S TRl A" B L RRE rtd SR ThE T aflod 6 o o
adid et hyl misfuegof @quwelogﬁoe}ﬁssra@ﬂmf@rtb@reremdzv@@mhl14213] and 50 ny
(0.2 nmmol) canphor-10-sulfonic acid are stirred in S nl ethanol under

Teflux for a further 490 ng (2.2 mol) :
6- hydr azi naﬁiﬂgo%g ﬁé’ a{:‘?fgﬁgt hyl ester and 37 my 20 (0.2 nunol)
p-tol uenesul fonic acid are added to the cool ed reaction mxture and .

the mixsured. ﬁassqxwtﬁ&ﬁ Yok, £ 050k b ngh A8l s {ERipok): thyz EOb3 YOIkiNg up,

the reaction mxture.is concentrated in vacuo and the residue’i's
chr omat ogr aphed by neans of preparative HPLC (Method 12). 4 m of a 4
N sol uti on'HfNM‘Rd(rclogéﬂth]DMSOiéé): B =d7.0X & d H)s7.88 e dHD,05.0h &, 2H), [5.07 (s,

b’ suspenaroh 1 By B £ G T | PERCHIE AL GRS, T Der e ot 1

t he residue on the fllter is washed with diethyl ether and the

pr oductyi SE&&I@ 331 vacuo. Yield: 139 ny (38 % of flu.) 30 LG M
(Method 1): = 2.88 min; M5 (ESlpos): mz = 301 [ M+tHr; WO
2008/ 067871- 83 - PCT/ EP2007/ 008877

_ [4-Cyapo-1H-imidazol-1-yl]acetic acid ethyl ester

O E . : : .é\N/\[ro\/CH
. S \== 0
NC

25
3.3 g (35.3 mmol) 1H-imidazole-4-carbonitrile [Matthews et al., J. Org. Chem. 1986, 51,
'3228-3231) are initially introduced into 13.2ml (11.5 g, 353 mmol} 21 % strength
sodium ethylate solution in ethanol and 4.3 ml (6.5 g, 38.9 mmol) ethyl bromoacetate are
added. The reaction mixture is stirred at RT for 16 h. For working up, the solid which hag

30  precipitated out is filtered off, the residue on the filter is washed with ethanol and the
filtrate is concentrated in vacuo. Diisopropyl ether is added to the residue, the mixture is
filtered again, the filtrate is concentrated again on a rotary evaporator and the residue is
dried in vacuo. R




Example 9 2-(6-Piperidin-1-ylpyrimdin-4-y1l)-4-(1H 1,2, 3-tri

azol - 1-y1) -Wwo 20idsygro- 3H pyrazol - 3- opge_hydrochl ori deP@F/EPZd(%’?d% 7
(1.8 nmunol) of the conpound from Exanple 3A, 338 ng (1.8 mmol) o t%e
cqonpound from Exanple 8A and 60 ng (0.4 mol) p-tolumesul fonie acid
are initially 10 introduced into a mxture of 2 m THE and 2 ml

et hanol andYrhk 3d xf6dreof §.)reacted in a single node nmicrowave (Enuys
Optimzer) at 140 Cfor 1 it The cooled reaction mxture is
concentrat ed_i cuo_and 2 m_ of a 4 N solution of hydrogen chloride
in di oxane%‘@fh‘& @Ftﬁﬁ ﬁbé%lﬁﬁdﬁ’&‘éi%i@siﬂoé): &V%=é§@@é+¥q;§t he residue.

The predi pitate which has separated out is filtered off and the

resi due on th § |k A Qahogra Se) i rep. tive
HPLC (R218 (&:-g urm;(i(@n%l i é%ase@’ gce?@%&f’%ﬁﬁ%t%’rf@r g&?e@’t%ﬁtﬂ (g,
addi tion of2/, 1.28{4 3k c acid in the water). 4 nl of a 4 N solution
of hydrogen chloride in dioxane is added to the |yophilized fonnate
salt obtained the rom the susPension is partly concentrated, the
solidis firﬁyt@ﬂﬁéaf, the residue on the filter is washed with

di et hyllO0et her and the product is dried in vacuo. 20 Yield: 75 ng (12%
of th.) LCMaséivet NRshkhroRviacdiciRid b M (ESI pos): in/z = 313 ‘
[ MeH] 25N TR R o Sk B 50 (s, 11-1), 8.38 (s,
1H), 8.21 (s, 1H), 7.85 (s, 111), 7.38 (s, 1H), 3.76-3.72 (in, 4H),

1.74-1.63 (m 2H), 1.59 (s, 9H). Bxa B~ -t

3q4-;(1H I m dazol -1-y1)-2-(6-pi pdridin-1 -l pyrimdin-4-y1)-1, 2-di hydro
-3 pyrazol -3-one WD 2008/ 06787384 - PEZT/ EP2007/ 008877 5.5 g (26.3
m nol) of the conpound from le 42A and 6 1 g (31.5 Mol ) of the

conmpound from Exanpl e 8A are disssolved in 55 nil ethyl acetate and
1.2 g (10.5 nmmol) 5 p-toluenesulfonic acid are added. The m xture i s

heated to the refl ux dis stirred at this tenperature for 16 h.
Aft er égol i4n‘ggt(§;-§ﬂi3mglﬂg-%%ﬂtl -foaifazqle arej ipitially griedpced dpfogdshed (-4 B,
ethyl acet @B miifod) Zlob4 strangthciogiml vdglatansdd@tion invetiiaol a106.5 e (98! gt3gen
is adjuste /1M Y, ric.acid. I, [y IS
1o i PO A TR I B A e
dried over WHEEE MBS splhiwlish e pra@pitated ent is7filiered piighogesidue pn fhe fdtexis
E ll\l/g':) hod 1) :wa&zdgwﬁh gt%alﬁﬂ'gl @ﬁg R ﬁl&ﬁ?ﬁ?&dﬁceﬁﬁa&ed(:in%%ui Mh% Hs%‘duel@ﬁﬂ'iﬂ%y

, ; = 9. S - : , 1 . . LH),
8. 04 ?As% 1 ,”9’?‘. )éli"”’(néfogiﬁ*%?? O%?ﬁéﬁ'(cé,gei 1@50,%%%.1’7’@?% %ﬁ“’%ﬁ%e’zﬁgﬁ% I, The
1.74-1.52 @EmdustHys. obiinagdpdsea 3:2 mixture of the two regioisomers and is further reacted as
C204- (1H | gjgazol - 1-y1) - 2- (4- et hyl pyri di n-2-y1) -1, 2-di hydr o- 3H- pyraz
ol - 3-one :

C Yieid: 1.8 g (20 % of th)
25 .
LC-MS (Method 1): R, = 1.02 min; MS (ESIpos): m/z = 169 [M+H]";

"H-NMR (400 MHz, DMSO-dg): 8 = 7.48 (s, 1K), [7.52 (s, 1HD], 6.82 (s, 1H), [6.64 (s,

1H)], 4.86 (s, 2H), [4.88 (s, 2H)], 4.22-4.11 (m, 2H), 2.07 (5, 3H), [2.06 (5, 3H)], 1.25- -
30 1.19 (m, 3H).

Example 35A

2-Methyl-1H-imidazol-1-yl)acetic acid ethyl ester
35




200 mg (1.0 mmol) of the conpound, from Exanple 42A and 118 (1 0
mnol) of the 25 conpound from Exarrple | A are dissolved in

ethanol andw@éﬁ%}é/oég?ﬁ mol ) canphor - 10%sul foni ¢ aci d M’Eﬂ%m%ﬁy
m xture is heated under reflux for 16 h and then concentrated and the
residue is purified by neans ot reparative HPLC (RP 18 colum; WO

2008/ 067871- 85 - PCT/ EP2007/0088 | e qphas€H,acetonitril e/ water
gradient with addition of 0.1 %€ orhic 3cid I'n the water). Yield: 4
ng (2 %of th.) LCM (Method 1) = 594 mn;, M5 (ESIpos): mz =

242 [ M+H] +; 114- NVR (400 Mz, DI\/SOC16): 8 = 8.34 (d, 1H), 8.18 (s,
IH), 8.12-8.09 (m 2H), 7.53 (s, 1H), 7.19 (d, 111), 7.09 (s, 111),

S o 192'ﬂ'l~1—di itially introd dt91179 244
2[ 5- (Wdroxyn%t@h(‘?p})'mnfoy“%l ﬁle 1y i il az?eare 1|mu181r36%0 uced mto m (
3

Y mon ) Yo e st sie puncion 1 Sl aal G LS By Sehgmiol

]cc:orrpog(ld f lreﬁml broargakaatd 47 aidel. 502 regti¢Bmbtirs iswvimed af RT fer JedmFotindrking
rom a .- .

1S o A 3R od off s R AR B B g

of the corrﬁ’dﬂh‘ti hanobfrdetke fifirade ig Aougentraehinyager) dde a3stiug ks lrﬁeslﬂruﬁlé%p@pyl

stirred at effibr,ftBe makthrdlid fidre®ibalh anliiige filBaRtis ShcBtetddlif vhdhotaghian up in
5 nil ethyl acetate and the nmixture is adjusted to pH 7 with dilute

aqueous sodi um bi carbonate sol ution. The agueous phase is.
concentlPat édeldn2 9 gdidd e aftb)ni | (4.0 nunol) 21 % strength ethanolic
s um et hyl ate solution are added to the residue and the 25m xture

3tirred The pr.ec eis filte ff and washed
wih et handt- MR @ighodnirig ddaREnariEibbe e TikthEG) - =170
i n; IVS(ESIpos) rn/z 326 [M+H: 30 lH—NI\/R(400M—Iz_DI\/BOd6): 8 =
8.44 (s, 1? 21(m 2H) , 819(5 IH), 8.14 (s, 1H), 7.98
(dd, 1H), 5. , 4.58 (d, 2H).. WO 2008/ 067871-
86- PCTAEP2007/ 008877 Exanpl e 13

2[ 5- ( Hydr oxy-mpsthyl gt 2cbi-iaolyi Ly habddl dcid éthylepenmet hyI) 1H i ni dazol - 1-y
1] -1, 2- di hydr o- 3H pyrazol - 3-one hydrochl ori de

,/N\N/YO\/CHa

H,C

20 2.0 g (14.2 mmol) (4-methyl-1H-1,2,3-triazol-1-yl)acetic acid are dissolved in 30 ml
O ethanol and 10 drops of conc. sulfuric acid are added. The reaction mixture is stirred at
RT for 16 h. For working up, the mixture is concentrated in vacuo, ethyl acetate is added
to the residue and the suspension is washed with half-concentrated sodium bicarbonate
solution. The organic phase is dried over magnesium sulfate, the solvent is removed
25 completely on a rotary evaporator and the solid is dried in vacuo. '

Yield: 1.5 g (61 % of th.)

LC-MS (Method 1): R; = 2.33 min; MS (ESIpos): m/z =170 [M+H]";

30

' 'H-NMR (400 MHz, DMSO-de): & = 7.82 (s, 1H), 5.31 (s, 2H), 4.17 ._(q, 2H), 2.25 (s, -
3H), 1.21 (t, 3H). |




7.5 9 (27.0 nmmol ) of the conpound from Exanple 44A and 3.9 g (27.0
nnpl) of the conpound from Exanpl e 4A are dissolved in 50 n1 et hanol ,
1.3 g (5.4 Weol0088arPHor - 10 10-sulfoni@ acid are adde P GHEP2ME/008877
m xture is stirred at RT for 16 h. 1.5 g (5.4 nmol) of the conpound
f r-om Exa”m’ﬁle“tfbﬁn R85Ol D in( Patfle B ﬁﬁ?}epgﬁedtéﬂﬁog&EQD%nﬁxéﬁfﬂméﬁaﬁ%Qhe
4A are furt $%£D e di ssolved in 10 ét hano
p- t ol uenesdf Bcid are added and the mixture is stlrred at RT.
for 16 h. Thereafter, the two m xtures are conbined, the m xture is
concentrated in vacuo and the residue is purified by colum 15
chromat ography over silica gel (nobile phase: acetonitrile/water
4:1). After-renoval of the solvent, 2 ml of a 4 N solution of
hydrogen chloride in dioxane are added, the mi xture is concentrated
in vacuo and the residue is dried. Yield: 1.5 g (14 %of th.) 20 HPLC
(Method 11): RL = 3 38 min; M5 (ESIpos): infz = 326 [MH; "H N VIR
(400 MHz, DNBC)de) 8 =8.43 (s, 1H, 8.39-8.21 (m 2H), 8.19 (s,
1H), 8.15 (s, 1H), 7.98 (dd, 1H), 5.48-5.38 (m 1H), 4.57 (d, 2H. 25
Exanpl e 14 -
2-(4-Methyl pyridin-2-y1)-4-[4-(trifluoronethyl)-1Hi m dazol-1-y1]-1,2
- di hydr o- 3Hpyr azol - 3-one hydrochl oride 30 WD 2008/ 067871- 87
- PCT/ EP2007/ 008877 4.1 g (13.4 mmol ) of the conpound from Exanpl e
44A 1.9 g (15.7 mml) of the conpound from Exanple A and 0.5 g (2.7
10l ) p4ol uenesul fonic acid are reacted in a mxture of 8 m THF
12 nil ethanol in a single node mcrowave (Enuys Optim zer) at
160 Cfor 1 h. After renoval of all the volatile constituents in
vacuo, ethyl acetate and 5 water are added to the residue. The
organi ¢ phase separated off is washed with saturated sodi um chl ori de
solution and dried over sodiumsulfate and the desiccant is filtered
off. The filtrate is concentrated in vacuo and the crude product is
chromat ographed by nmeans of preparative HPLC (Method 15). 5 ml of a 4
N sol ution of hydrogen chloride in dioxane is added to the ‘
| yophi |l i sate obtained, the mxture is partly concentrated in vacuo,
10t he suspension is stirred in acetonitile and di et hyl ether, the
crystals are filtered off, the residue on the filter is washed with
n- pentane and the product-is dried in vacuo. Yield: 0.4 g (9 % of
th.) 15 LCGM5 (Method 1): R = 3.11 mn; M5 (ESIpos): mz = 310 [ MtH]
11-1-NVR (400 MHz, DMSO-d6): 8 = 8.37 (d, 1H), 8.31 (s, 1H), 8.19 (s,
113), 8.19 (s, 1H), 8.16 (s, 1H), 8.12 (s, 1H), 7.23 (d, 1H), 2.44
(s, 311). 20 Exanple 15
2-(6-Piperidin-I-ylpyrimdin-4-y1)-4-[4-(trifluoronethyl)-1Hi m dazol
15?1]ﬁ1,2= di hydr o- 3H pyrazol - 3- one hydrochl ori de ) 200 ng (0.7
mol ) of the conpound from Exanpl e 44A, 139 ng (0.7 mol) of the
conpound from Exanple 8A and 24 ng (0.1 mmol ) p-toluenesul fonic acid
are reacted in 3 mM THF in a single node mcrowave (Enrys Optim zer)
at 160 C for 1 h. After 30 renoval of all the volatile constituents
in vacuo, the residue is cluonmatographed by
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17.5

2- (6-Cycl opropyl pyri mdin-4-y1)-4-(1H 1, 2,3-triazol -1-y1)-1, 2-di hydro

- 3H pyrazol - 3-

one hydrochloride - 10 280 ng (1.3 nmmol) of the

compound frpaiaspAe 3A and 200 ng (1.3 mmmol ) of the conpound from

Exanpl e 37A are dissolved in 2 nm ethanol
TFA are added. The m xture is stirred under

r ef

and 21 p1(30 g,

lux for 1

0.3 nmol )
2 h. After

cool i ng t o 2RI H-1.B8-Tréeaok-i-ghastt atidethyl sstaehr omat ogr aphed directly by
nmeans of preparative HPLC (RP18 15 colum; nobil e phase:

acetonitrile/water gradient wth,addi

title conpound (as the free basg) tNfer
i ons. The prei\g%yate
washed wi th di etAyl ‘et her

t product fract

on_the filter is

part

ionpf Opfy %formc acid). The
'y*precipitates out in
s filtered off,
and an excess of a 4 N

the residue

sol utigg of hydrogen chloride in dioxane is added to the filtrate.

The m xture

e
preci pitat el&géLﬁ

e,

sti

2gs

ey i

Rl

t he,sol.i

to 40iliicre shAng!

ol 2 1R 1.25-

washed wi t H Hitriatzbiy lareethiee nddedcintihe23 pnlo@B&L gi §.6dnole dthiyhbreaweetateynel alded
16 my (4 %d%pv&ige Mt an internal temperature of 20-25 °C. The mixture is stirred at RT for 48 h.
The solid which has precipitated out is filtered off, the ethanol is removed in vacuo and

15

the mixture is filtered again. The residue is taken up in ethyl acetate, the mixture is

filtered and is concentrated in vacuo again and the residue is purified by distillation over

a 30 cm column. The product is obtained at a bath temperature of 140 °C, an overhead

temperature of 60-115 °C and a pressure of 1 mbar.

20  Yield: 44

0.0 g (50 % of th.)




25 HPLC (Method 11): R = 3.11 min; 11-1-NVR (400 MHz, DVBO d6): 8 =

8..90 (s, 1Xp,2088k87¢m 1H), 8.44 (s, 149, 8.29 (s, 1HRCTERANGR08877
1H), 2.26-2.24 (m 1H), 1.17-1.05 (m 4H). 30 Exanple 18

2-(6-Cyclo i mdip-4- -4-(1H 1,2, 3-triazol-1-y1)-1, 2-di hydro
- 3H pyr azom%gﬁé{w%%g%ﬂéé%‘h- 90 - PCT/ EP2007/ 008877 280 nmy
(1.3 mol ) of the conpound from Exanple 3A and 200 ng (1.3 mmol ) of

t he conpoung-. lg 3 8. 10k Ay anol and 21
p1(30 g, Ométf\n{ﬁ;qx;[ 5 TIQARér gﬁég’gg’dﬁs Egip\r‘}lgk%{rlzeg?@%ﬁﬂr{r ed under
reflux for 12 it After cooling to RT, the reaction solution is

chr omat 6gr Exaembleddect|y by means of preparative i-rpLc (RP 18
colum; nobil e phase: acetonitrile/water gradient with addition of
0.1 %formc_acid). The title conpound thereby partly precipitates
out in the JFbeidegollrdreetionaid etiifleests| id is filtered off and dried in
vacuo. 10 Yield: 5 nmg (1.3 %of th.) HPLC (Method 11): Rt = 3.10 m n;
153H 1?TMR (400 MHz, DMSO-d6):. 5.= 8,89 1HrH,.8.59-8.55 (m 1H),
8.44 (s, 1H); 8.29 (s, 111), 7Nm73m§’;m\2{25-§.23 (in, 1H),
1.17-1.05 (m 4H). Exanple 19 \],;] I

202[ 5- (Hydr oxynet hyDpyri di n-2-y1]-4-(1H1, 2, 3-tri azol -1-y1)-1, 2-di hyd
ro- 3H p9razol - 3- one 25 15.1 g (71.9 mmol ) of -the conpound from

Exanpl e 3A 71 4 | |

i osbl ved 1aoa7t s ol Shainl HY| dolly hdia 30 ONMUS SR S o (f oRAF
azi;f are adashzolyne thenpddel and W@aﬁ“b&s @S- | @robysthyl dronpgacstatengre @dded
coof | ngf t 0 dRpwitd& anciafinad fenipeXdtite fi2g-2500L _mlm_e frek ek ia?drrédhet RESbEIRE .
IS urirtile 8 r 3 C . . :
ot byl ene o sp FEe BB R REFRUAGh 3l ALEG G G RuAEl BBl LI g
concentlpat &l iixtyigcadiligrrd ageen. rldgirgtidud s wwified &y o Figpetngyaphy over

ether, fil Bice elqm‘obgaﬁhggé;i lagetm@cuo. WO 2008/ 067871- 91
- PCT/ EP2007/ 008877 Yield: 1.0 a (5 %of th.) LCGM5 (Method 1): Rt =

d:
2.14 nin; MS (ESIpos): mz = 259 [M-Hr: 1H NMVR (400 MHz, DMSO-d6): 8
= 8.46 (d, Yiehl; 69.08(1% of ), 8.34 (s, 1H), 8.23 (d, 1H), 8.01 (dd,
111), 7.90 (s, 1H), 5.43 (br. s, 111), 4.58 (s, 2H).

20  GC-MS (Method 14): R = 4.55 min; MS (ESIpos): m/z = 155 [M+H]".

Example 41A

~ (4-Cyano-1H-1,2,3-triazol-1-yl)acetic acid cthyl ester

,/N\N/\n/o\/CHs
’\P O

NC

OZS

41 g (31.9 mmol) azidoacetic acid ethyl ester and 2.8g (31.9 mmol) 2-

- clﬂoroacrylonitﬁle are stirred in 32 ml water at a bath temperature of 80 °C for 16 b

30  After cooling to RT, the solution is rendered acid with 1 N hydrochloric acid and
extracted with ethyl acetate. The organic phase is dried over sodium sulfate, filtered and
concentrated in vacuo. 50 ml ethanol and 10 drops of conc. sulfuric acid are added to the
residue and the mixture is stirred under reflux for 16 h. For working up, the reaction
. mixture is concentrated in vacuo, ethyl acetate is added to the residue, the suspension is ‘
35  washed with half-concentrated sodium bicarbonate solution and the organic phase is



Exanpl e 20
1-[ 3- Oxo- 2- eridin-1-ylpyrimdin-4-y1)- 23d|hydrol razol
yd] - 11/ -1, 2\5@2%050@%&% 4-carbonitril e Wydrochl ori de @8%/%/0@8777
mol ) of the conpound from Exanple 51A and 328 ng (1 7 rrm)l) of the
conmpound f réei bxéspliemihifak e StahyBdemoved. coffipletdi an alrotaryckyashramgr and
(0.3 nmol )thept ldusecﬁ}?%m Qgcrﬁloc acid are added. The m xture is reacted
in a singl e node “hi et dhale {EnTys Optlmzer) at 120 Cfor 1 h. After
cooling to RT, the reaction mxture is 20 concentrated and the
residue is yg fised 95)%(5%? of preparative FIPLC (BY 18 col um;
nobi | e phase: acetonitrile/water gradient with addition of 0.1 %
formc dcid in the water). The formate salt thereby obtal ned is
converted iIG-M3 (MethoddhoR+ 0.06 deniiyiS 88lIpbs)om/2F 181 MHH]Df a 4 N
sol ution of hydrogen chI orlde |n d| oxane 25 Yi eId 4 rrg (1 %of th.)
LC-M5 (Method 8 6 P BH% 7(1
111 - NMR (408- 4@%@1@@\48@ da): =504 &, fi)ﬂ?”és Zﬂ)("sw( H)ézé (3§1)
1H) 833(s 1H) 307.05 (s, 1H), 3.75-3.65 (in, 4H), 1.67-1.64 (m
5 22 érhz}(ll—l) WD 2008/ 067871- 92 PCT/ EP2007/ 008877

Exarrplé 21-——"—
2-[ 6-(Di et hylami no) pyrimidin-4-y1]-4-(1H1, 2, 3-triazol -1-y1)-1,2-di h
ydro- 3H pyrsagﬁhémgmﬁm%) 231 H-BhnifidB1-D-y e azxa a&d eﬂ1?ﬂes€‘e9”p0und from
Exanpl e 3A 4 g of the conpound from Exanple /A and 0.6 g (3.3

| ) p-toluenesulfonic acid are reac:ﬁ%g ina mxture of 10 10 ml
e@nol and 5 M THF in a single node powave (Enrys Optim zer) at
140 C for 1 h. The precipitate which t Er\eb separates out is
filtered off, the residue on the filtgr i $Msashed with a mixture of
et hanol and di ethyl ether and the prolduct 4 s dgjed in vacuo. Yield:
0.8 g (17 %of th.) 15 LC M ( 1 Iit‘/--f)47mnM5
(ESI'pos):-infz = 273 [ M+Hr; 1H\MR[(400 M—Iz DMSO-do): 5 = 8.53 (s,
1H), 8.38 (s, 1H, 8.20 (s, 1H,“7.85 (8 1H), 7.22 (s, 1H), 3.21 (s,
6H) . 2Q5Exarrpl e 22

2-(5-B d
2ol - 5 one Jks GRS P She e ih 5 8hpl o g oG O BUTHE DY
conmpound f r76m7@nacrlﬁ) danglylfopsamidy digthd aeael 3t 0bath keopstipevhd0 fEde 16 h
'IE')IEH%rrPlser égéfzcg g?éﬁlagf the nﬁQtufé 1%&11%1:@@111\‘;\%@% ‘f#’ef LN 1§9tn§é€l' ﬁtﬁatgils?l;o %1
for 30 mift ’%F‘i‘gtlhe é‘ﬁ’(ﬂn ? fﬁﬁngf’%?nﬂﬁp ?’?‘ﬁhégé"ée{dh‘f r‘fﬂrﬂe tﬁ%‘)actl on
soluti@n, the solid which has

Yield: 49.0 g (95 % of th.)

LC—MS (Method 4): R; = 2.42 min; MS (ESIpos): m/z =211 [M+H]";

25 'H-NMR (400 MHz, DMSO-de): 8=17.52 (s, 1H), 7.49 (s, 1H), 7.05 (s, 1H), 6.91 (s, 1H),
4.02 (q, 2H), 2.63 (br. s, 6H), 1.12 (¢, 3H).

Example 43A

30  3-(Dimethylamino)-2-(1H-1,2 4-triazol-1-yl)acrylic acid ethyl ester




WO 2008/ 067871- 93 - PCT/ EP2007/ 008877 precipitated out is filtered
off, stirred with 3 a 4 N solutiaon of hydrogen ch] ot

di oxane, flwpegrogéfoéf'gﬂagal n, washed witH di et hyl et her P&HE%QOQQO?Z%??
vacuo. Yield: 181rrg(40 % of th.) LG (I\/Ethod 8): R = 1.50 mn;

M5 (ESIpos): niz 306 [ MrHr; 11-1-NT 2100 MHz, DMSO-d6): 5 = 8.66
(s, 1H), 8.48 (s, 1H), 8.44 (s, 1H), 8 é 8 25 (m 2H), 7.90 (s, 1H).
Exanpl e 23

2- (5-Bromopyridin-2-yl1)-4-(1Hi r’rhdazol 1- ?1) 1cR: di hydr o- 3H pyrazol -
-one hydrochloride A mxture o “S-mof) of the conpound
from Exanpl e 42A, 250 ng (1.3 n{m he conpound from Exanpl e 8A
and 46 ng (0.3 mmol) p- tolueneSlN nlc Qcid 20 in 5 nil THEis
reacted in a single node nicrowave (Enuys Optinizer) at 170 C for 30
mn. After cooling to RT, the reaction mxture is concentrated and
the residud.9s Bdmmpld 14 roeard 1 oflacptie paidatthylecstPL [BigsRRrthgetc all, ufmdn.
mobi | e pha%%ema@ﬁé 9954 rrv'@ﬁ\@ts?amg; @Hﬂ?ﬂ) g@mﬁﬂ:ﬁ}j dlhl@ﬁh Ha;n&nﬁde/alemyz

formc acid in t ormate s

convert éd i#fEtel ‘tfﬁétlﬁ%ﬁ'o%h?%rt?fa%ﬁﬁym d@ 055531 Fpr 810&5“@4“1?« the cooled
sol uti on ofredeyich egetionXs cattentrdteteon Nrottirg xeaperatorhed fdreackidite i§ dristbiavecho.
wi th diethyl ether and dried in vacuo Yield: 60 ng (13 %of th.)
LC- M5 (Met hod 8% ()ESI po s) ink = 307 [MtH ' ; 30
1H NVR (4007 iz 3mg®/manty,d09 /90% 8.67 (s, 111), 8.60 (s,
1 8.39-8.25 (in, 2H), 8.06 s, 111) 85(s 1H). Exanple 24

yrazol Qor%@/w%ﬁ?f})yg) 3§ ]%%(%iltpgg)g, zlsihlyér\%lfoﬁ% +2Tg:0\me/1(rjreoag(|;|-eg

to a mxture of 7.3 ¢g (34.6 n‘m)l) of the corrpound from Exanpl e 3A and
6tg g I(41 SHR | 40t©fMHQeDMH019&Jn9=fSQ k@ﬂé\ 1h1r9 %1@ 1|r1=t)a4 \?ﬁ (qh
et hano xtu 1.S irr or e soli iC
has preci p%ﬁ?ig%t 5@1‘%%?@&%?5 rthd e fi Itrate is concentrated
in vacuo. The residue is suspended in 100 M ethanol, 30 mM of a 30 %
st rengt anol ate solution in nethanol are added and the
mxture1a %&Mt RT for 1.5 h. After addition of 42 mMl of a 4 N
sol ution of hydrogen chloride in dioxane (pH = 5-6) and after
stirring fouIBMetyhamind)e-M5(tsbhdremetyl)-l Frietidctob -] ]ampisheit éthylstten t h
et hanol and then with diethyl ether and dried in vacuo. Further
purification is carried out by stirring A ethanol and acetonitrile
several tines. 10 ml of a 4 N solution of hydrogen chloride in"
di oxane are then added and the m xture 'P&b\stl rred at RT for 16 h. The
product is filtered off, washed first th lé!t::etonltrlle and then with
diethyl ether and dried in vacuo.,20 el }% (76 %of th.) LC M
264

(fethod 8): RE = 1.20 mn; I\/B(ﬁ@ S): n/z [ MEHr ; 251H NWVR
(400 MHz, DMSO-d6): 8 = 8.97 (s, , 8.559 (s, 1H), 8.47 (s, 1H),

8.43 (s, 1H), 7.89 (s, 1H. Example 25
. FaC‘

20 :
38.0 g (170.8 mmol). of the compound from Example 32A and 58.5 ml (50.3 g,
341.6 mmol) dimethylformamide diethyl acetal are stirred at a bath temperature of
100 °C for 16 h. For working up, the cooled reaction solution is concentrated on a rotary
evaporator and the residue is dried in vacuo. '

25

Yield: 49.5 g (97 % of th.)

LC-MS (Method 8): R; = 1.68 min; MS (ESIpos): m/z = 278 [M+H]";



302- [6-(4-Pyrrolidin- '

-yl pi peri dig 5, jom di n-4-y1]-4-[4-44rifl uoronethyl

i m dazol - 1-\3&%2-0?%@-8¥¢ﬁydr 0- 3H- pyrazol - 3£2E)ne hydr ochl or iﬁ(%ﬁﬁﬁzoowoogsw
W2008/ 067871- 95 - PCT/ EP2007/008877_ 76 jd (112 ng],&)l 0 mmII% TEA
are added t8-MMF (A00rHgs DBED-Ay: 07 B8kl hof 27 K EOnpodine Hhem03 (@
Exanpl e 44Ammneed {t. s76H),2..13 @@yae)) of the conpound from Exanple 5 30A
in 10 mM ethanol and the m xture is stirred at 100 C for 16 h. After
addition of 10 mM formc acid, the reaction solution is purified by
means of priaame #3& HPLC (RP18 col um; nobil e phase:
acetonirile/water gradient with addition of 0.1 %forme acid in the

water). The fqormate salt tained is.converted.int e _hydrochl ori de
by additi ors-gimsthyjanypo)z2- --'Wa%ﬁg%%#zeﬁlﬂbmf f’r?l@ﬁlggreﬁfa in
di oxane. This is washed with diethyl ether 10and dried in vacuo.

Yield: 315 my (25%of th.) LC-MS (MethodHO): R = 0.65 nin; NS
(ESIpos): mz = 449 [MrHr: 15 111- NMR (400 MHz, DMSO-do): 5 = 11.42

(br. s, 1H), 8.54 (s, 1E1), 8.35 (s, ~cB8.19 (s, 111), 8.14 (s,
111), 7.56 (s, 111), 4.51 (br. s, 211)} 3.53%3.37 (m 411), 3.13-2.97
(m 411), 2.24-2.14 (m 2H), 2.0 OsgpCH20 Exanple 26

, 2- di hydr o- 3Hpyr azol - 3-one hydro ride 25 WO 2008/ 067871- 96
- PCT/ EP2007/ 008877 A mi xture of /369 ng (1.3 mmol) of the conpound
fr Exanpl e 44A, 250 ng (1.3 'HGDI) of the conpound from Exsnpl e 10A
and ;46 ng (0.3 rnnol) p-toluenesulfonic acid in 5 nil THF is reacted

in a singl iCcr (Enrys tim.zer 17 f 0 a.
A tor 20 OB (o TS BY Fit onbind BT RGESs H4 3T 20 b oS g menon
sol i d whi chlihetbylorpremddediethylegetolare siérdd dtadpdidepdraturstafl P &C firtle e Fo
of a 4 N sQld#ihgRpOfhe Ry Ea36R 16N kALIERIs| DBnin@XRHn afﬂo_{aheé‘v%?oﬁfdcr and the
agai n, washed frr t with acetonitrile and then with di ethyl ether and
dried in vaETRe SAREHR VE8%- ny (30% of th.) LCG-MS (Method 10): Rt =
1.06 min; M5 (ESIpos): infz = 374 [M+Hr; 1H NVR (400 MHz, DMSO-d6): 5
= 8.6516S, LH), 2 8.« ] -8.23 (in, 2H, 8.19 (s, 1H, 8.15
s, 1H)1_€5 EX%E%I 5e.§ 2,;{53 Spurikl)73 R 0Py
245- (Hydr ox3net hyl ) pyri di n-2-y1] - 4- (1Hi m dazol - 1-y1) - 1, 2-di hydr o- 3H
pyrazol - 3- qEMy/@iabdl Dr Roe 2162 niig MR3ARSIpgs) /D= oBOINI+BT"; t he conpound
from Exanpl e 42A and 133 ng (1.0 mmol) of the conpound from Exanpl e
4A are di sgol ved in 2 m ethanol and 44 ng (0.2 mol) 25 _
canphor - 10- EtNMEn{490 d¢Ha, BMSGrdded = §h2 (3 Hu? 83i(8 dui 7Heds.udBer-03 (g,
reflux sbor 238, o Hhes, eB9lied @eaption mxture is concentrated in
vacuo. After "purification twi ce by neans of preparative HPLC (RP 18
cql orm; nobi | e phase: acetonitrile/water gradient with addition of
0. T" % f or miExaamledj6A 1 m of a 4 N solution of hydrogen chloride in
di oxane i s added to the product fraction, the mxture is stirred for
1 h, the salvent is renoved conipl etely on a_30 ,rotar}t/hevaporat or and
t he resi dud-iRimghyleging -3y Hemyethyl-1H-imidazol-1-yllacrylic acid ethyl ester

25

2- (5-Bronmopyridin-2-yl)-444-(triifl uNgro hyl )-1H i m dazol -1-yl k 1




Yield: .86 my (31 %of th.) LGMS (Method 1): Rt = 1.77,.mn; M
(ESlpos): in/lz = 258 [ MtH]; WD 2008/ 067871- 97 - PCT/ EP2007/ 008877
1H NVR (400VOHAOSIMERYIdo) : 8 = 9.50 (s;73E1), 8.51 (s, REVEP2GIAN8EE]
113), 8.29 (d, 1H), 8.09-8.01 (in, 211), 7.87 (s, 111), 3.58 (s, 2H) :-.
Exanpl e 28 3]0 m@ (1.5 mmol, 80 % purity) of the co ound from Example 34A. and 0.5 m] (434

246- (Di h 4- fl

e b it et o e B8 Dl e A0

conpound f rrénfoEXanplRer 44Aking v, the(dbled mmmioh sofutibhés campateatell dii @nmotary

EXx I AR i
anpl € 5‘;5110631 n!IO 1]{%5 rRidHEY gt da%ﬁrhw,?ggn glf ‘aﬂ&tc‘i Bﬁéaﬁil @Bs?a 58aG5LaEe LF

a nixture of anol Si hg de”m erowave
(Enmrys épt th?'%é}l)‘v‘alatso![’éﬁ a@dﬁ%ﬁ"nherﬁeacﬁ*}ﬁ{éw}ﬁ?@cl pi tate V\/m ch has

separated out is filtered off, the residue on 15the filter is washed

with a m xt di et hyl ether and the product is dried
o anuo, ey St 'Ef%‘%(oﬁ&a/ of th.) 20 LG-MS (Method 10): Rt = 0. 84

mm MS (ESIpos): mz = 340 [ MrHr; 111 NVR (400 MHz, DVBO-d5): 8 =

8.50 1 1 ¢ Pz L 1), 7.28
1H), (28 4 Eﬂ?sgm%tﬁé:d? kR egé}g#%gu%géﬁ%%%)efzi négl"ggﬁﬂg are pr epg?ed

anal og& sly to the exanples given fromthe correspondi ng-educts:
Table 5 WOHAORIR (367 37Hz, I SORET/ EPIGO 14,0083 1775 Hsati)]e7.30 ¢d, 1501 (FcI8uide
Educts; prapdf aii:q8, ARRIOGPES M)t Lok %%VHH 91{), Neeht  ¥uph dets)3m), [1.97

(s, 3H)), 1.12 (¢, 3H).
C,

15 The compounds listed in Table 3 are prepared analogously to Example 43A from the
_ stated educt and dimethylformamide diethyl acetal: '



Ms (ES!) [ 84 sl
DMBO- d6) %WQ%TT

cdBlé: 111 (method) 1H NVR (400 MHz,
= 254; 2.41 min (Method 1) 5=

%.rn/ z

09,00 (s, 111), 8.62 (s, 1H), 8.58- 8.41 (in, 3H), 7.91 (s, 1H. N
1-1x HC 30 N=N/ 10- N 3 A 5A [16]¢-
Table3
Example Structore Educt; yield MS "H-NMR
no. (% of th.) (EST) [M+H]*; |(400 MHz, DMSO-dy)
LC-MS
{method)
CH
47A . A' ¢ 36A m/z=225; |8=7.78(s, 1H), 7.6
| “CH, R=2.59 min |(s, tH), 4.02 (q, 2H),
N,,N\N O _~CH, o) 3,05 (br. s, 3H), 2.12
>¢( O (br.s, 3H), 1.13 3,
HC 3H).
CH
O 48A : r!: P 37A m/z=253; |8=7.79(s, 1H), 7.62
| CH, R,=3.00min (s, 1H), 4.03 (g, 2H),
My O -CH{ (1 3.08 (br. s, 3H), 3.00-
== 0 2.97 (m, 1H), 2.09 (br.
HC s, 3H), 1.23 (4, 6H),
CH, 1.13 {t, 3H).
CH, i
49A I 35A miz = 224;
N
H,C | CH, R; = 2.03 min
a O _-CH, | )
= 0
H
504 i g 384 miz=225; |8=764(s, 1H), 6.13
] “CH, 75 % R=291min |(s, 1H),4.03 (g, 2H),
C!' g O _-CHs (1) 2.81 (br. s, 6H), 2.21
N _
\Y J 0 (s, 3H), 1.12 (¢, 3H). -
H,C
H
51A E 3 41A © omlz=236; |8§=90.14(s, 1H), 7.75
i “GH, Re=134min |(s, 1H), 4.04 (q, 2ID),
Ny O _~CH; (8) 3.15 (br. s, 3H), 2.18"
—= 0 (br. 5, 3H), 1.13 (t, 3h).
NC




1 %mz =272; 1.77 nin (Method 1) 5= 9.45-9.21 (m 211), 8.67 (s,
1H), 8.52-8.41 (m 21-1), 8.35 (d, 110, 8.21 (s, IF1), 8.41 (s, 1H),

4.23-4. 20 21-1), 2.61-2.56 (m 3M _N x HC 31 Q Q- --

¥ Gen-- /%,2@&8/2%7(87% 9A [16] 70 %THR/z= 307: 2.30 %&”@R@H@&SW
6=8.98 (d, lie, 8.70-8.55 (m214), 8.52 (dd, 1H), 8.45 (s, 114), 7.92
(s, 1H), 3Feni8e3B8t). Nx FIC H

2-(6-Chloropyrimidin-4-y1)-4-(15-1,2,3-triazol-1-y1)-1,2-dihydro-3 H-pyrazol-3-one
hydrochloride

ol
U Vs
2~y N\) X HC|
NTO _
N
H

10.0 g (47.7 mmol) of the compound from Example 3A and 8.3 g (57.1 mmol) of the
O compound from Example 7A are initially introduced info 100 ml ethanol and 1.5 ml (2.2
10 g 19.0 mmol) TFA are added. The mixture is stirred under reflux for 12 h. A 4 M
solution of hydrogen chloride in dioxane is then added in excess to the cooled reaction
mixture, the mixture is extracted by stirring for approx. ! h, the crystals which have
precipitated out are filtered off and the residue on the filter is washed with dioxane and
ethanol. The intermediate product obtained in this way is dissolved in 150 ml ethanol, 50
- 15 ml of a 25 % strength methanolic sodium methylate solution are added and the mixture is
stirred at RT for 2 h. The reaction mixture is then adjusted to pH 5 with 1 N hydrochloric
acid and extracted by stirring at RT for a further 2 h, the solid is filtered off, the residue

on the filter is washed with ethanol and the product is dried in vacuo.

20 Yield: 7.0 g (49 % of th.)
O LC-MS (Method 10): R, = 1.20 min; MS (ESIpos): m/z = 264 [M+H]".
Example 53A
25 '

2-(6-Chloropyrimidin-4-y1)-4-(1 H-imidazol-1-yl)-1 ,2-dihyd1;0-3H-p'yrazol-3 -one
hydrochloride :

Cl |
N)\j\ i /:N
Y N&,N\) X HC
N |
H .

30



o ,/NHcN 3A 24A[16] 3 % miz = 358; 0.91 nin (Method 10).5=

|
?H?B (78’891( O @E@;%’y Al (?; o a1 1 d82§1(1§i’ % éPC&]Z/E?éQ_%??OOS\g}?
ri Nz 42 A[27] 34% N, Ha mz = 228; 1.76 mn (I\/Ethod IéS 8.49 (d,
1H),' 8. 31 (1,0 2K§7.8 srnad) o8 thezompourgl o (Fiemple142A arl 89 g €7 31mwpl) 07f 8%
(dt, 11-1) ’Coﬁlp%@}d fe8m E}Jé‘)nple 7A are initially introduced into 100 ml ethanol and 1.5 ml (2.2
g, 19.0 mmol) TFA are added. The mixture is stirred under reflux for 12 h. The crystals
which have precipitated out are filtered off, the residue on the filter is rinsed with ethanol
5  and the intermediate product is dried overnight in vacuo. This is then suspended in 20 ml
methanol, 100 ml of a 4 M solution of hydrogen chloride in dioxane are added and the
mixture is subsequently stirred at RT for 1 h. The solid is filtered off, the residue on the
filter is washed with dioxane, ethyl acetate and diisopropyl ether and the product is dried
in vacuo. '
107
Yield: 4.6 g (32 % of th.)

HPLC {Method 11): Ry = 2.81 min; MS (ESIpos): m/z 263 [M-+H]";

15 'H-NMR (400 MHz, DMSO-d): § =.9.46 (s, 1H), 8.96 (s, 1H), 8.56 (s, 1H), 8.51 (4,
1H), 8.07-8.04 (m, 1H), 7.85-7.82 (m, 1H). '

Example 54A

20 2-(6-Morpholin-4-ylpyrimidin-4-y})-3-0x0-2,3-dihydro-1H-pyrazole 4-ethyl ester

0

1.4 g (10.¢ mmol) potassium carbonate are dissolved in 50 mi water. 2.0 g (10.0 mmo’l)
25 of the compound from Example 16A and. then 22 g (10.0 mmol)
ethoxymethylenemalonic acid diethyl ester are added to this solution and the mixture is
then stirred at 100 °C for 2 h. It is allowed to cool to RT and the solid is filtered off,

washed twice with water and dried under a hi gh vacuum.
30 Yield: 2.4 g (75 % of th.)

LC-MS (Method 8): Ry = 1.31 min; MS (ESIpos): m/z = 320 [M+H]";



WD 2008/ 067871- 99 - PCT/ EP2007/ 008877 Exanpl e no. Structure Edu,
cts; preparation anal ogously to [exanple); yield (% of th.) M5 (ESI)

[ MeH] +; LCWB/ 200R0€787RE (et hod) 111-NVR (400 MHz, DVS@CIBEPAW7/0088FN
X HC 42A, 17A [27]

-

. 'H-NMR (400 MHz, DMSO-dg): 8 = 8.30 (s, 1H), 7.97 (s, 1H), 7.48 (s, 1H), 4.00 (g,
2H), 3.75-3.61 (m, 4H), 3.55-3.45 (m, 4H), 1.18 (¢, 3H).



3 %rﬂz = 229; 0.53 at (Method 1) 5= 9.55 (s, |H), 8.75-8.55 (in,

8.09 ( 88 (s, 1H). N 35 0 0.. /pmpm @
; N\ 42A, @’E%”]ng%l % rniz = 306: 1.90"H n (Method 1) %C@mgé%@’ ,g”
114), 8. 721§ 8.58 (s, 11-1), 8.38 (s, 111), 7.82 (dd, 214),
6.81 (s, mbommtﬁxam;ﬂes_ 1) .

Example 1

5  2-Pyridin-2-yl-4-(1H-1,2,3-triazol-1-yl)-1,2-dihydro-3 H-pyrazol-3-one

N\)
SN N -
N
M

/

250 mg (1.19 mmol) of the compound from Example 3A, 108 mg (0.99 mmol) 2-
10  hydrazinopyridine and 23 mg (99 umol) camphor-10-sulfonic acid are dissolved in 5 ml
C anhydrous ethanol and the mixture is heated under reflux overight. In each case 108 mg
. (0.99 mmol) 2-hydrazinopyridine are added again a total of four times and the mixture is
heated further under reflux until the conversion of the compound from Example 3A is
complete. After cooling, the reaction mixture is purified by preparative HPLC several
15 times (RP18 column; mobile phase: acetonitrile/water gradient with addition of 0.1 %
cone. hydrochloric acid) and 6 mg (2 % of th.) of the title compound are obtained.

H-NMR (400 MHz, DMSO-dg): & = 8.52 (4, 1H), 8.44 (s, 1H), 8.37 (s, 1H), 8.29-8.23
) (m, 1H), 8.11-8.06 (m, 1H), 7.90 (s, 1H), 7.43-7.38 (m, 1H).
20 _
LC-MS (Method 2): R, = 1.17 min; MS (ESIpos): m/z = 229 [M+H]".

Example 2
C SRS

25 2-(4—Meﬂ1y1pyridin—2—yl) -4-(1H-1,2,3-triazol-1-yl)-1,2-dihydro-3H-pyrazol-3-one

7 \

250 mg (1.19 mmol) of the compound from Example 3A, 122 mg (0.99 mmol) of the
30  compound from Example 1A and 23 mg (99 pmol) camphor-10-sulfonic acid are
dissolved in 5 ml anhydrous ethanol and the mixture is heated under reflux overnight.
Thereafter, the reaction mixture is allowed to cool and is pre-purified by means of



0

N H 36 HC 01 N/ 42A [27] 10% mz = 262; 2.08 mn

(Method 1) 5 = 9.48 (s, 111), 8.48 (s, 114), 8.04 (s, 11-1), 7.83 (s,
1H), 2.32 (wo RfdksdsR’ (s, 314). -79 - PCT/EP2007/008877

10

15

25

30

preparative HPLC (RP18 column; mobile phase: acefonitrile/water gradient) and
subsequent flash chromatography over silica gel (mobile phase: methylene
chloride/methanol gradient). Renewed purification by means of preparative HPLC (RP18
column; mobile phase: acetonitrile/water gradient) finally gives 21 mg (9 % of th.) of the
title compound.

'H-NMR (400 MHz, DMSO-dg): 5= 8.42 (s, 1H), 8.38 (d, 1H), 8.29 (s, 1), 8.09 (s
1H), 7.90 (s, 1H), 7.27 (d, 1H), 2.46 (s, 3H).

LC-MS (Method 4): R, = 1.05 min; MS (ESIpos): m/z = 243 [M+H]".

Example 3

2-(6-Morpholin-4-yl-pyrimidin-4-yl}-4-[ 5- (tnﬂuoromethyl) 1,3,4-thiadiazol-2-y1]-1,2-
dihydro-3H-pyrazol-3-one

/

243 g (8.62 mmol) of the compound from Example 24, 1.53 g of the compound from

Example 16A and 182 mg (784 pmol) camphor-10-sulfonic acid are dissolved in 35 ml
anhydrdus methanol and the mixture is heated under reflux overnight. After cooling, the
mixture is concentrated, the residue is taken up again in 325 ml methanol, 0.5 ml (8.62
mmol) of a 25 % strength methanolic sodium methylate solution is added and the mixture -
is heated again under reflux overnight. After cooling, the precipitate formed is filtered off
with suction, washed with diethyl ether and suspended in a little water, an excess of 1 M
hydrob}ﬂoric acid is added and the suspension is concentrated again. The residue is

. washed with water and diethyl ether and dried. 1.34 g (43 % of th.) of the title compound

are obtained.

IENMR (400 Mz, DMSO-de): & = 8.55 (s, 1H), 8.26 (s, 1H), 7.49 (s, 1H), 3.84-3.70
(m, 8H).

LC-MS (Method 4): R, = 1.68 min; MS (ESIpos): m/z =400 [M+H]".



DNI

5

10

15

20

25

37

NHt=1\k N, .../../ Nx HCQ 43A [27] 35 %in/z =229;

8. 88 10-1 52 (d, 111), 8
(Wg%ﬁln 7 3(98(t IH; 5820 1:1\)1' %ﬁ??@?@ﬁ?”

Example 4

2-(6-Piperidin-1-yl-pyrimidin-4-yl)-4-[5-(trifluoromethyl)-1,3,4-thiadiazol-2-y1]-1,2-
dihydro-3 H-pyrazol-3-one

/ CF

240 mg (854 pmol) of the compound from Examiple 2A, 150 mg (776 mmol) of the
compound from Example 8A and 18 mg (78 pmol) camphor-10-sulfonic acid are

- dissolved in 3 ml anhydrous ethanol and the mixture is heated under reflux overnight.

After cooling, 64 mg (931 umol) sodium ethylate are added and the mixture is further
stirred overnight at RT. The precipitate formed is filtered off with suction, washed with
ethanol and diethyl ether and dried. The filfrate is concentrated and the residue is purified
by means of preparative HPLC (RPI8 column; mobile phase: acetonitrile/water
gradient). The two intermediate product fractions obtained in this way are suspended
together in 5 ml methanol, 15 mg (278 mnol) sodium methylate are added and the
mixture is heated under reflux overnight. After cooling, the reaction mixture is purified
by means of preparative HPLC (RP18 columm; mobile phase: acetonitrile/water gradient)
and 26 mg (8 % of th.) of the title compound are obtained.

"H-NMR (400 MHz, DMSO-ds): = 8.33 (s, 1H), 7.87 (s, 1H), 7.76 (s, 1H), 3.63-3.58 -
(m, 4H), 1.68-1.51 (11_1, 6H).

LC-MS (Method 3) R; = 2.23 min; MS (ESIpos): m/z = 398 [M+H]".

The compounds listed in Table 4 are prepared analogously to Example 4 from the
corresponding educts:



43A, 4A [27) 8% m z

(s, 114),
N-H x HC

8.11 (s,

BI206 813 Fdreion Geitrie. 07- 7. 92 (i n,

259; 2.09 nm (Method 1) 3=8.86 (s,
111),

39\ / N 1417.N .- x HC
2.70 at (Method 1) 8= 8.92 (s, I11), 8.§L (s, 111), 8.23 (s, 114),

114), 7.50 (s, 314), 3.75-3.70 (m 41-1),

214), 1.60-1.55 4H) .
) Table4(m H

5

.10

15

20

43A, 8A [27]

111), 8.43

4.58 (s, 2H). -
8 %mz = 313;

1.73-1.64 (m

N

A
N
H

Example Structure Educts; Ms "H-NMR
no. yield | (ESD [M+HJ"; | (400 MHz, DMSO-
(% ofth) | LC-MS: [do
R, (meth.)
5 Va \ 8 N—N 24, miz=314; |5=8.38(d, IH), 8.27
Q\N\WS »\CFs 33% 1.60min | (d, 1H), 7.86 (s, 1H),
ﬁ | (4) 7.83-7.77 (m, 1H),
7.10 (dd, 1H).

6 HiG 2A, 14; miz=328; |[5=8.21(d, 1H), 8.12
@\ 0 —N 6% - 1.70min  |(s, 1H), 7.84 (s, 1H),

- N ) { S »\ CF, (4) 6.95 (d, 1H), 2.35 (s,

3H).

Example 7

2-(4—Meﬂ1y1p3ﬁdin-2—yl)-4-(1H—1,2,3-triazol-l-yl)—1,2-dihyd:o—3H—pyIazol-3-0ne

hydrochloride

3.7 g (17.6 mmol) of the compound from Example 3A and 2.6 g (21.1 mmol) of the
compound from Example 1A are dissolved in 100 ml anhydrous ethanol and 0.7 ml
(1.0 g, 8.8 mmol) TFA arc added. The mixture is stirred at a bath temperature of 100 °C
for 16 h. Thereafter, the mixture is allowed to cool to RT and is concentrated in vacuo.
The residue is dissolved in 35 ml acetonitrile and 9 ml (35.2 mmol) of a2 4 N solution of
hydrogen chloride in -dioxane are added at RT. The preéipitate is separated off and
washed with 35 ml acetonitrile. The solid is washed with diisopropyl ether and then
heated to 40 °C in 10 ml methanol, 10 ml ethyl acetate are added, the mixture is filtered
and the product is washed with 5 ml of a.1:1 mixture of methanol and ethyl acetate as
well as 2 ml ethyl acetate.

L



N H WD 2008/ 067871- 100 - PCT/ EP2007/ 008877 Exanple no. Structure
Educts; preparation anal ogously to [exanple]; yield (%of th.) M
(ES!') [ MA] tWOL2008B673RLC. RE (net hod) -18-NVR (400 MHz, POVBERZ003J003877
44A [27] 5 % nmlz = 296; 1.96 mM (Method 4)

Yield: 2.0 g (40 % of th.)

LC-MS (Method 2): R; = 1.05 min; MS (ESIposj: m/z = 243 [M+H]";

5
'H-NMR (400 MHz, DMSO-dg): & = 8.42-8.40 (m,.1H), 8.37 (d, lH) 8.29. (s, 1H), 8.09
(s, 1H), 7.89 (d, 1H), 7.27(d, 1H), 2.46 (s, 3H).
Example 8
10
6-[5-Ox0-4-(1H-1,2,3- triazol-] 1-yi)-2 5 dihydro-1H- pyrazol -1-yl]nicotinic acid ethy] ester
hydrochloride
/\
J} 2
N
\
\ /
X HCI
15

227 mg (1.1 mmol) of the compound from Example 3A, 245mg (1.1 mmol} 6-

. hydrazinonicotinic acid ethyl ester [for the preparation see WO 2006/114213] and 50 mg

(0.2 mmol}) cémphor—lo-sulfonic acid are stirred in 6 ml ethanol under reflux for 3 h.

Thereafter, a further 490 mg (2.2 mmol) 6-hydrazinonicotinic acid ethyl ester and 37 mg

20 (0.2 mmol) p-toluenesulfonic acid are added to the cooled reaction mixture and the

mixture is stirred at the boiling point for 1 d. For workixig up, the reaction muxture is

C concentrated in vacuo and the residue is chromatographed by means of preparative HPLC

' (Method 12). 4 ml of a 4 N solution of hydrogen chloride in dioxane is added to the

lyophilized trifluoroacetate salt obtained from the HPLC separation, the suspension is:

25  partly concentrated, the solid is filtered. off, the residue on the filter is washed with
diethyl ether and the product is dried in vacuo.

Yield: 139 mg (38 % of'th.)
30 LC-MS (Method 1): R, = 2.88 min; MS (ESIpos): m/z = 301 [M+H]";

'H-NMR (400 MEz, DMSO-de): 5 = 9.00 (s, 1), 8.60-8.57 (m, 1H), 8.53-8.46 (m, 2H),
8.45 (s, 1H), 7.91 (s, 1H), 4.38 (q, 2H), 1.35 (t, 3H).



= 8.52 (d, 111), 8.42-8.22 On, 2H), 8.19 (s, I1-), 8.16 (a, 1I-1),
.06 (t, 1H), -7.39 (t, nn. n /-7CF3 N Hx HC 41 N=N HO7- ONCH3
TN, | NW 208064951 27] 9% i nk= 273;8%- 33 min ( Met haRCTVEPB00T/(BS477
s, 1H), 8.29 (s, 1H), 8.21 (s, 11-1), 8.14 (s, 1H), 7.99 (s, 111),

10

15

C'zo

25

30

.58 (s, 2H,,2324(5, 3H. Hx Hel

2-(6-Piperidin-1-ylpyrimidin-4-y1)-4-(1H-1,2,3-triazol-1-yl}-1,2-dihydro-3H-pyrazol-3-
one hydrochloride

¢/
' N
W 7 ,N\Jf//’ s
N x HCl

400 mg (1.8 mmol) of the compound from Example 3A, 338 mg (1.8 mmol) of the
compound from Example 8A and 60 mg (0.4 mmol) p-toluenesulfonic acid are initialty
introduced into 2 mixture of 2 ml THF and 2 ml ethanol and the mixture is reacted in a
single mode microwave (Emrys Optimizer) at 140 °C for 1 h. The cooled reaction
mixtare is concentrated in vacuo and 2 ml of a 4 N solution of hydrogen chloride in
dioxane, diethyl ether and acetonitrile are added to the residue. The precipitate which has
separated out is filtered off and the residue on the filter is chromatographed by means of
preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient with addition
of 0.1 % formic acid in the water). 4 ml of a 4 N solution of hydrogen chloi‘id;: in dioxane
is added .o the lyophilized formate salt obtained therefrom, the suspension is partly
concentrated, the solid is filtered off, the residue on the filter is washed with diethyl ether

-and the product is dried in vacuo.

Yield: 75 mg (12 % of th.)

LC-MS (Method 1): Ry = 2.75 min; MS (ESIpos): m/z =313 [M+H]*;

"H-NMR (400 MHz, DMSO-dg): 8 = 8.51 (s, 1H), 8.38 (s, 1H), 8.21 (s, 1H), 7.85 (s, 1H),
7.38 (s, 1H), 3.76-3.72 (m, 4H), 1.74-1.63 (m, 2H), 1.59 (s, 9H). '

Example 10

4-(1H-Imidazol-1-yl)-2-(6-piperidin-1 -ylp},qimidin-él-yl)-l ,2-dihydro-3H-pyrazol-3-one



42 NN/ /NcH3 20A [27] 6% mz = 243; 2.50 min (Method 1) 8 = 8.52
(d, 1H), 8.32 (s, IN), 8.25 (d, IN), 8.15 (s, 1H), 8.09 (t, | H),
7:40 (dd, 1WP2008867¢F, 3H). N Hx HCI-34-43 N=N / N'.BCT/Ey2007¢p48877 -
20A [27] 23%miz = 244; 2.25 nin (Method 1) 5= 9.54 (s, IH),

Nx HCl

H

10

15

20

25

8..65-8.61 (m 211), 8.51 (s, |m 8.18 (s, 11-1), 2.32 (s, 311).

N
S =
\ —
Ay N\)
N ‘?\l /
H

55¢g '(26.3 mumnol) of the compound from Example 42A and 6.1 g (31.5 mmol) of ﬁhe
compound from Example 8A are dissolved in 55 ml ethyl acetate and 1.2 g (10.5 mmol)
p-toluenesulfonic acid are added. The mixture is heated to the reflux and is stirred at this

* temperature for 16 h. After cooling to RT, the precipitate is filtered off and washed with

ethyl acetate. The solid is dissolved in 50 ml water and the solution is adjusted to pH 7
with 1 N hydrochloric acid. The precipitate is filtered off, washed with water and
diisopropyl ether and finally dried over phosphorus pentoxide. )

Yield: 7.8 g (95 % of th.)

LC-MS (Method 1): Ry = 2.32 min; MS (ESIpos): m/z =312 [M+H]";

'H-NMR (400 MHz, DMSO-dg): = 9.42 (s, 1H), 8.53 (s, 1H), 8.28 (s, 1), 8.04 (s, 1H),
7.82 (s, 1), 7.45 (s, 1FD), 3.76-3.72 (m, 4H), 1.74-1.52 (m, 6H).

Example 11

4-(1 H-Imidazol-1-yl)-2-(4-methylpyridin-2-y1)-1,2-dihydro-3 H-pyrazol-3-one

H,C
o

= /:N
\
N N\N / N\)
H

200 mg (1.0 mmol) of the compound from Example 42A and 118 mg (1.0 mmol) of the
compound from Example 1A are dissolved in 2 ml ethanol and 44 mg (0.2 mmol)
camphor-10-sulfonic acid are added. The mixture is heated under reflux for 16 h and then
concentrated and the residue is purified by means of preparative HPLC (RP18 column;



44 0 . NNeN/H N 48A .8A [27] 12% NCH3 .mz = 355; 3.88 min (Method
11) 8=8.52 (s, 114), 8.20 (s, 114), 8.14 (s, 114), 7.42 (s, 1H),
3:75-3. 71 (Wo 2bR/06BAQ7-3. 03 (m 111),.¢5.73-1. 52 (n, 6PCIEPI02R0GET7

6H). Hx HC WO 2008/ 0_67871- 101 - PCT/ EP2007/ 008877 Exanpl e no.
St.r ucture %g%gltesphagg: eé%@t%ﬁi&r'il%ﬂva%e@aglrgtgglﬂstlv}fh ta%dition of 0.1 % formic acid in the
B water).

Yield: 4 mg (2 % of th.)

5
LC-MS (Method 1): R; = 1.94 min; M3 (ESIpos): m/z = 242 [M+H];
'H-NMR (400 MHz, DMSO-dg): & = 8.34 (d, 1H), 8.18 (s, 1H), 8.12-8.09 (m, 2H), 7.53
(s, 1H), 7.19 (d, 1H), 7.09 (s, 1H), 2.42 (s, 3H).
10

Example 12

2-[5-(Hydroxymethyl)pyridin-2-y1] ~4-[4~(trifluoromethyl}-1H-imidazol-1-y1]-1,2-
C dibydro-3H-pyrazol-3-one

15 - o /:N.
HOAO\ / N\)\CFEI

NN
N
H

1.0 g (3.6 mmol) of the compound from Example 44A and 502 mg (3.6 mmol) of the
. compound from Example 4A are dissolved in 1 ml glacial acetic acid and the mixture is
20  stirred at RT for 16 h. Thereafter, 200 mg (1.4 mmol) of the compound from Example 4A
are again added and the mixture is stirred at RT for a further 20 h. The reaction mixture is
taken up in 5 ml ethyl acetate and the mixture is adjusted to pH 7 with dilute aqueous
C sodium bicarbonate solution. The aqueous phase is concentrated in vacuo, 1.5 ml (4.0
mmol) 21 % strength ethanolic sodium ethylate solution are added to the residue and the
25 . mixture is stirred at RT for 4 h. The precipitate is filtered off and washed with ethanol.

Yield: 111 mg (9 % of th)

LC-MS (Method 4): R, = 1.70 min; MS (ESIpos): m/z = 326 [M-+H]';

30
'H-NMR (400 MHz, DMSO-dg): § = 8.44 (s, 1H), 8.39-8.21 (m, 2H), 8.19 (s, 1H), 8.14
(s, 1H), 7.98 (dd, 1H), 5.41 (t, 1H), 4.58 (d, 2H).



[exanple]; yield (%of th.) M5 (ES') EM-Hl+; LC-MS/ HPLC R
(method) 111-NWR (400 MHz, DVMSO-d6) 45 N=Ni HOe..... , N\ 48A, 4A
[27] 15% i ARO208806787171 nm (Met hod 1)-88-= 8. 45 (s, HDPCE/BER00Z/0088%7,
8.21 (d, 11-1), 8.16 (s, 1H), 8.01 (s, 11-1), 4.58 (s, 2H), 3.09-
3.06 (m 1lhxampi2fs (d, 6H). Hx HCICH, 46 N=N / H 48A[ 27]

2-[5-(Hydroxymethyl)pyridin-2-yl]-4-[4-(trifluoromethyl)- | H-imidazol-1-yl}-1,2-
dihydro-3 H-pyrazol-3-one hydrochloride

= —N
HO© N ) N/\_,)\CF3

7.5 g (27.0 mumol) of the compound from Example 44A and 3.9 g (27.0 mmol) of the

‘compound from Example 4A are dissolved in 50 ml ethanol, 1.3 g (5.4 mmol) camphor-

10 10-sulfonic acid are added and the mixture is stirred at RT for 16 h. 1.5 g (5.4 mmol) of

O the compound from Example 44A and 0.8 g (5.4 mmol) of the compouhd from Examiple
4A are furthermore dissolved in 10 ml ethanol, 0.2 g (1.1 mumnol) p-toluenesulfonic -acid

are added and the mixture is stirred at RT- for 16 h. Thereafter, the two mixtures are

combined, the mixture is concentrated in vacuo and the residue is purified by column

15  chromatography over silica gel (mobile phase: acetonitrile/water 4:1). After removal of

the solvent, 2 ml of a 4 N solution of hydrogen chloride in dioxane are added, the mixture

is concentrated in vacuo and the residue is dried.

Yield: 1.5 g (14 % of th.)

20 : :

HPLC (Method 11): R, = 3.38 min; MS (ESIpos): m/z = 326 [M+H]";
G 'H-NMR (400 MHz, DMSO-d): & = 8.43 (s, 1H), 8.39-8.21 (m, 2H), 8.19 (s, 1H), 8.15
~ (s, 1H), 7.98 (dd, 1H), 5.48-5.38 (m, 1H), 4.57 (d, 2H).

25
Exampie 14
2-(4-Methylpyridin-2-y1)-4-[4-(trifluoromethyl)-1 H-imidazol-1-yl]-1,2-dihydro-34-

. pyrazol-3-one hydrochloride
30
=N
N cr,




11 % m z =271; 2.70 nm (Method 1) 8= 8.52 (d, 1E), 833(s 311)

8..26 (d | 1H), 8.07 (t, | .41 (dd, 1H),

(m | %@820@&/06%&710 NCH3 x Ha ?747 0 H3C 49A [i‘ﬂT/%%WéOUSSW
=242; 1 85 min (Method J) 8 = 8.52 (d, 110, 8.30 (s, 11-0, 8.27 (d,
13), 8.09 &1 g (13MOmnébly 3f (cldf: comggund frebl Hxamplel P4A,21.58 (15,7 dilnal) of the

/1N hx _ HCIcompoéan t@oﬁ%gamplléq}\ and 0.5 g (2.7 mmol) p-toluenesulfonic acid are reacted in a
mixture of 8 ml THF and 12 ml ethanol in a single mode microwave (Emrys Optimizer)
at 160 °C for 1 h. After removal of all the volatile constituents in vacuo, ethyl acetate and

5  water are added to the residue. The organic phase separated off is washed with saturated
sodium chloride solution and dried over sodium sulfate and the desiceant is filtered off.
The filtrate is concentrated in vacuo and the crude product is chromatographed by means
of preparative HPLC (Method 15). 5§ ml of a 4 N solution of hydrogen chloride in
dioxane is added to the lyophilisate obtained, the mixture is partly concentrated in vacuo,
10 the suspension is stirred in acetonitrile and diethyl ether, the crystals are filtered off, the .
residue on the filter is washed with n-pentane and the product is dried in vacuo.

Yield: 0.4 g (9 % of th.)
15 LC-MS (Method 1): R, = 3.11 min; MS (ESIpos): m/z = 310 [M+H]";

TH-NMR (400 MHz, DMSO-dg): § = 8.37 (d, 1H), 8.31 (s, 1H), 8.19 (s, 1H), 8.19 (s,
1H), 8.16 (s, 1H), 8.12 (s, 1H), 7.23 (3, 1H), 2.44 (s, 3H).

20 Examplels

2-(6- Plperldm—] -ylpyrimidin-4-yl)-4-{4-(trifluoromethyl)-1 A-imidazol-1-y1]-1,2-
dihydro-3H-pyrazol-3-one hydrochloride.

25 x HCl
200 mg (0.7 mmol) of the compound from Example 44A, 139 mg (0.7 mmol) of the
compound from Example 8A and 24 mg (0.1 mmol) p-toluenesulfonic acid are reacted in
3 ml THF in a single mode microwave (Emrys Optimizer) at 160 °C for 1 h. After
30 removal of all the volatile constifuents in vacuo, the residue is chromatographed by
means of preparative HPLC (RP-18 column; cluent: acetonitrile/water gradient with
addition of 0.1 % formic acid in the water). 2 ml of a2 4 N solution of hydrogen chicride



IN 49A, 4A[27] | %mz = 777; 0.47 nin (Method 1) H x CF3COCH
49 0 0-N NtiCH, 50A 4A[27] 5 %mz =273; 2.63 mn (Mthod 1) 8 =

8-43 (s, IHWyo Bo8ism7A7 (m 211), 8.03ggdd, IN), 6.39 (ET/EM0074A08877
(s, 2E1), 2.23 (s, 311). Elx HC

in dioxane and dicthyl ether is added to the concentrated product fraction, the crystals
which have precipitated out are filtered off, the residue on the filter ts washed with
diethyl ether and the product is dried in vacuo.

5  Yield: 72 mg (24 % of th.)
LC-MS (Method 1): R, = 3.29 min; MS (ESIpos): m/z =380 [M-+H];

'H-NMR (400 MKz, DMSO-dg): 8= 8.49 (s, 1H), 8.25 (s, 15), 8.15 (s, 1H), 8.11 (s, 1H),
10 7.43 (s, 1H), 3.69 (s, 4H), 1.69-1.66 (m, 2H), 1.58 (s, 9H).

Example 16

C 1—[3-0xo—2—(6-piperidin—1-ylpyrimidin—4—y1)-2,3-dihydr0-IH-pyrazol—4-yl]-1H -
15  imidazole-4-carbonitrile hydrochloride

N
S Q N
N
\\\/ N N\)\CN
NN .
N
H x HCI

200 mg (0.9 mmol) of the compound from Example 45A and 165 mg (0.9 mmol) of the
C: 20 compound from Example 8A are dissolved in 2 ml ethanol and 29 mg (0.2 mmol) p-
toluenésulfonic acid are added. The mixture is stirred at 90 °C for 48 h. After cboling to
RT, the reaction mixture is concentrated and the residue is purified by means of
_ preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient with addition
of 0.1 % formic acid). An excess of a 4 N solution of hydrogen chloride in dioxane and
25  diethyl ether is added to the concentrated product fraction, the crystals which have
precipitated out are filtered off, the residue on the filter is washed with diethyl ether and
the product is dried in vacuo.

Yield: 18 mg (6 % of th.)
30
HPLC (Method 11): R; = 3.64 min; MS (ESIpos): m/z = 337 [M-+H];



]

WO 2008/ 067871- 102 - PCT/ EP2007/ 008877 Exanple no. Structure Educts;
preparation anal ogously to [exanple]; yield (%of th.) M (ES
[ MtHr; LC N@D?rqﬁﬁ&g@.&"&m (met hod) 1H NVRX400 MHz, DNVSO-R{GYEBHUG/NSETN
Hx HCl 50A [27] 19% NCH, mz = 243; 2.88 min

. 'H-NMR (400 MHz, DMSO-dg): § = 8.49 (s, 1H), 8.40 (s, 1H), 8.21 (s, 1H), 8.18 (s, 1H),

7.42 (s, 1H), 3.75-3.65 (m, 4H), 1.73-1.51 (m, 6H).

Example 17
5 .

2-(6-Cyclopropylpyrimidin-4-yl)-4-(1H-1,2,3-triazol-1-y1)-1,2-dihydro-3H-pyrazol-3-
one hydrochloride

S Q N=N

\_ 7 N\)
N
L 9
C H x HCI
10

280 mg (1.3 mmol) of the compound from Example 3A and 200 mg (1.3 mmol) of the
compound from Example 37A are dissolved in 2 ml ethanol and 21 pi (30 g, 0.3 mmol)
TEA are added. The mixture is stirred under reflux for 12 h. After cooling to RT, the
reaction solution is chromatographed directly by means of preparative HPLC (RP18
15  column; mobile phase: acetonitrile/water gradient with addition of 0.1 % formic acid).
The title compound (as the free base) thereby partly precipitates out in the product
fractions. The precipitate is filtered off, the residue on the filter is washed with diethyl
ether and an excess of a 4 N solution of hydrogen chloride in dioxane is added to the
filtrate. The mixture is extracted by stirring at RT, the solid which has precipitated out is
20  filtered off, the residue on the filter is washed with diethyl ether and the product is dried

C in vacua.

Yield: 16 mg (4 % of th.)
25 HPLC (Mecthod 11): Ry=3.11 min;

"H.NMR (400 MHz, DMSO-dg): & = 8.90 (s, 1H), 8.59 (m, 1), 8.4 (s, 1H), 8.29 (s,
1H), 7.91 (s, 11, 2.26-2.24 (m, 1H), 1.17-1.05 (m, 4H).

30 Example 18

2-(6-Cyclopropylpyrimidin-4-yl)-4-(1H-1,2,3-triazol-1-yl)-1,2-dihydro-3H-pyrazol-3-

one



¢(Method 1) 8 = 8.49 (d, 1H), 8.29-8.18 (m 2H), 8.09 (t, 11-1), 7.38
(dd, 111), 6.40 (s, 1H), 2.26 (s, 314). 51 HC 0O-N\ N Hx HCl 50A, I|A
[27] 14% CRBOM028/862%71; 2. 95 mm ( Met hodP0L) 5=8.24 (d, IBQI/EB.ODA/008877
1H), 8.05 (s, 1H), 7.25 (d, 1H), 6.33 (s, 1H), 2.47 (s, 3H), 2.23 (s
3H) 52 0 NO-N/CH N 50A 8 71 1 %ink =327; 1.82 nun (Method 8)
5 = 8.49 (s, 111), 8.05 (s, 1117.29 (s, 111), 6.21 (s, 111),
3.76-3.72 (m 41-1), 2.21 (s, 1.72-1.53 (m 614).

= fN:N
Lz N~

280 mg (1.3 mmol}) of the compound from Example 3A and 200 mg (1.3 mmol) of the
compound from Exampl.e 37A are dissolved in 2 ml ethanol and 21 pl (30 g, 0.3 mmol)
5 TFA are added. The mixture is stirred under reflux for 12 h. After cooling to RT, the
reaction solution is chromatog'raphed directly by means of preparative HPLC (RP18 .
column; mobile phase: acetonitrile/water gradient with addition of 0.1 % formic acid).
The title compound thereby partly precipitates out in the product fractions. The solid is
O filtered off and dried in vacno.
10 .
. ~ Yield: 5mg (1.3 % of th.)

HPLC (Method 11): Ry = 3.10 min;

15 'H-NMR (400 MHz, DMSO-dg): § = 8.89 (s, 1), 8.59-8.55 (m, 1H), 8.4 (s, 1H), 8.29
(s, 1H), 7.91 (s, 1H), 2.25-2.23 (m, 1H), 1.17-1.05 (m, 4H).

Example 19

20 - 2-[5-(Hydroxymethypyridin-2-yl}-4-(1H-1,2,3-triazol-1-yl}-1,2-dihydro-3 H-pyrazol-3-

c -

\ ——= ,N:N
HO

7 N~

N / \)

25 151 g (71.9 mmol) of the compound from Example 3A and 10.0 g (71.9 numnol) of the
compound from Example 4A are dissolved in 375 ml ethanol and 1.7 g (7.2 mmol)
camphor-10-sulfonic acid are added. The mixture is heated under reflux for 16 h. After
cooling to RT, the reaction mixture is concentrated and the residue is purified by column
chromatography over silica gel (mobile phase: methylens chloride/methanol 9:1, then

30 1:1). The product fraction is concentrated in vacuo and the residue is stirred in
diisopropyl ether, filtered off and dried in vacuo.



Nx,MJI 530 /=Nk\ 45A [27] 3%rn/z =253; 2.51 nmin (Method 1) 5=
8.52 (d, 1H), 8.48 (s, 1H), 8.35 (s, 1H), 8.30 (d, IN), 8.23 (s,
IN), 8.07 (WO 2beR/0678739 (t, 114). N RgiHC 54 ra' | PCTIBPEDO7/008K?7
46A, 4A [27] 7% mz = 272; 1.92 min

Yield: 1.0 g (5 % of th.)

LC-MS (Method 1): Ry = 2.14 min; MS (ESIpos): m/z = 259 [M+H]";

5 ‘
'H-NMR (400 MHz, DMSO-d): & = 8.46 (d, 1H), 8.43 (s, 1H), 8.34 (s, 1H), 8.23 (d,
~1H), 8.01 (dd, 1H), 7.90 (s, 1H), 5.43 (br. s, 1H), 4.58 (s, 2H).
Example 20
10 :
1-[3-Oxo-2-(6-piperidin-1-ylpyrimidin-4-yl}-2,3-dihydro-1/{-pyrazol-4-yl}-1 #-1,2,3-
triazole-4-carbonitrile hydrochloride
7Y N & N
TN
N
H x HCI
15

400 mg (1.7 mmol) of the compound from Example 51A and 328 mg (1.7 mmol) of the
compound from Example 8A are dissolved in 4 ml ethano! and 59 mg (0.3 mmol) p-
toluenesulfonic acid are added. The mixture is reacted in a single mode microwave
(Emrys Optimizer) at 120 °C for 1 h. After cooling to RT, the reaction mixture is
C 20  concentrated and the residue is purified by means of preparative HPLC (RP18 column;
mobile phase: acetonitrile/water gradient with addition of 0.1 % formic acid in the
water). The formate salt thereby obtained is converted into the hydrochloride by addition
0f 0.2 ml of a 4 N solution of hydrogen chloride in dioxane. '

25 Yield: 4 mg (1 % of th.)
LC-MS (Method 8): Ry = 1.73 min; MS (ESIpos): m/z =338 IM-HHTT;

. 'H-NMR (400 MHz, DMSO-de): § = 9.35(s, 1E), 8.47 (s, 1H), 8.47 (s, 1ED), 8.33 (s, 110,
30" 7.05 (s, 1H), 3.75-3.65 (mn, 4H), 1.67-1.64 (m, 2H), 1.57-1.55 (m, 4H).



(Met hod 1)

Exanpl e no.

N Hx HC WD 2008/ 067871- 103 - PCT/ EP2007/ 008877
« Structure Educts; preparation anal ogously to [exanple];

yiel d (% ofWwORODSMB7EAS! ) EMrHr: LC- MS/92HPLC. Rt ( met ha@O)T/ERAGONRSS77

(400 MHz,”

10

DVBO-d6) 55 -
Example 21

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

3-one

H C""N

3.7 g (16.5 mmol) of the compound from Example 3A, 2.4 g of the compound from
Example 74 and 0.6 g (3.3 mmol) p-toluenesulfonic acid are reacted in a mixture of 10
ml ethanol and 5 ml THF in a single mode microwave (Emrys Optimizer) at 140 °C for 1
h. The precipitate which thereby separates out is filtered off, the residue on the filter is

. washed with a mixture of ethanol and diethyl ether and the product is dried in vacuo.

15

Yield: 0.8 g(17 % of th.)

LC-MS (Method 10): R, = 0.47 min; MS (ESIpos): m/z = 273 [M+H]";

20

25

30

THNMR (400 MHz, DMSO-dg): § = 8.53 (s, 1H), 8.38 (s, 1H), 8.20 (s, 1H), 7.85 (s, 1H),

7.22 (s, 1H), 3.21 (s, 6H).

'Examgle 22

2-(5-Bromopyridin-2-y1)-4-(1 H-1,2,3-triazol-1-y1}-1,2-dihydro-3 H-pyrazol-3-one

hydrochloride
\O\

A mixture of 280 mg (1.3 mmol) of the éompound from Example 3A, 250 mg '(1.3

 x HC

m.mdl) of the compound from Example 10A and 46 mg (0.3 mmol) p-toluenesulfonic
acid in 5 mt THF is reacted in 2 single mode microwave (Emrys Optimizer) at 170 °C for -
30 min. After addition of 2 ml formic acid to the reaction solution, the solid which has



46A [27] 9% nk = 242; 1.91 nin (Method 1) VCH3 5= 9.42 (s, 1E1), 8.53 -
(d, 11-1), 830 (s, 111), 8.32 (d, Il11), 8.10 (dd, 1H), 7.80 (s, 111),

7.741 (dd, $rho08s/8678038, 3H) . X M _g3. NH 56 BICTEP2007/008877
447, 20A [16] 35 %ink = 310; 1.87 min

_ precipitated out is filtered off, stirred with 3 ml of a 4 N solution of hydrogen chloride in
dioxane, filtered off again, washed with diethyl ether and dried in vacuo.

Yield: 181 mg (40 % of th.)

5
LC-MS (Method 8): R; = 1.50 min; MS (ESIpos): m/z = 306 IM+HT
'H-NMR (400 MHz, DMSO-dg): 8 = 8.66 (s, 1H), 8.48 (s, 1H), 8.44 (s, 1H), 8.33-8.25
(m, 2H), 7.90 (s, 1H).
10
Example 23
2~(5-Bromopyridin-2-y1)-4-(1 H-imidazol-1-yl)-1,2-dihydro-3H-pyrazol-3-one
O hydrochloride
15
Br - .9 . /-_—.N
\\\ N N\)
N\
H X HCI

A mixture of 278 mg (1.3 mmol) of the compound from Example 424, 250 mg (1.3
mmol) of the compound from Example 8A and 46 mg (0.3 mmol) p-toluenesulfonic acid
‘20 in 5 ml THF is reacted in a single mode microwave (Emrys Optimizer) at 170 °C for 30
' min. After cooling to RT, the reaction mixture is concentrated and the residue is purified
by means of preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient
O with addition of 0.1 % formiic acid in the water). The formate salt thereby obtained is
~ converted into the hydrochloride by addition of 2 ml of a 4 N sclution of hydrogen
25  chloride in dioxane. The prodilct is washed with diethyl ether and dried in vacuo.

. Yield: 60 mg (13 % of th.)

LC-MS (Method 8): R; = 1.04 min; MS (ESIpos): m/z = 307 [M~+H];

30
IH-NMR (400 MHz, DMSO-dg): & = 9.49 (s, 1H), 8.67 (s, 1H), 8.60 (s, 1H), 8.39-8.25
(mm, 2H), 8.06 (s, 1H), 7.85 (s, 1H).



(I\/Ethod 8) 8«= 8.34 (d, 2H), 8.19-8.15 (m 3H), 7.88 (d, 11-0, 2.35

I = NC 3 x HCl N H 57 , \ N=N1Q_x HC 3A 20A

(s, 3H).
[16] 26 % iWR 200886787 27 nin (Met hod €4- PCT/EP2007/008877

10

15

20

25

30

Exampie 24

2—(6—Ch10ropyrimidin—4—yl)-4-(1H-l ,2,3-triazol-1-y1)-1,2-dihydro-3 H-pyrazol-3-one
hydrochloride

cl
S 9 N=N
N /
\)1 .
Lo i

1.1 ml (1.6 g, 13.8 mmol) TFA are added to a mixture of 7.3 g (34.6 mmol) of the

. compound from Example 3A and 6.0 g (41.5 mmol) of the compound from Example 7A

in 70 ml ethanol and the mixture is stirred at 100 °C for 20 h. The solid which has
precipitated out is filtered off and the filtrate is concentrated in vacuo. The residue is
suspended in 100 ml ethanol, 30 m! of a 30 % strength sodium methanolate solution in

" _methanol are added and the mixture is stirred at RT for 1.5 h. After addition of 42 ml of a

4 N solution of hydrogen chloride in dioxane (pH = 5-6) and after stirring for 30 min, the
solid is filtered off, washed first with ethanol and then with diethyl ether and dried in-
vacuo. Further purification is carried out by stirring in ethanol and acetonitrile several
times. 10 ml of a 4 N solution of hydrogen chloride in dioxane are then added and the
mixture is stirred at RT for 16 h. The product is filtered off, washed first with acetonitrile

~ and then withl diethy! ether and dried in vacuo.

Yield: 7.9 g (76 % of th.)

LC-MS (Method 8): R, = 1.20 min; MS (ESIpos): m/z = 264 [M+H]";

"M NMR (400 MHz, DMSO-dq): &= 8.97 (s, 1H), 8.59 (s, 1H), 8.47 (s, 1H), 8.43 (s, 1H),
7.89 (s, 1H). '

Example 25

2-[6-(4-Pyrrolidin-1-ylpiperidin-1-yl)pyrimidin-4-yl]-4-[4-(trifluoromethyl)- 1 H-
imidazol-1-yl]-1,2-dihydro-3H-pyrazol-3-one hydrochloride



8 = 8.43 (s, 111), 8.34 (d, 2H), 8.14 (d, 1H), 7.92-7.90 (m 2E1),

2.36 (s, 31.Q 58 B H3C \ NeNx Hal 3A, 23A 0 .
301: 653 3%7(%2(0%@%?83]10) 68.61 (s, I 8 448 41 (n{@i@?ﬁb@%’é?g

111), 7.90 (s, 111), 2.47 (s, 311). = N

N
N
O
N\ — ) /:N
V. Nz

LN [\‘I\ / CF,
N
H x HCI

76 ul (112 mg, 1.0 mmol) TFA are added to a mixture of 683 mg (2.5 mmol) of the

O compound from Example 44A and 711 mg (2.7 mmol) of the compound from Example
5  30A in 10 ml ethanol and the mixture is stirred at 100 °C for 16 h. After addition of 10 ml

formic acid, the reaction solution is purified by means of preparative HPLC (RPI18

column; mobile phase: acetonitrile/water gradient with addition of 0.1 % formic¢ acid in

the water). The formate salt obtained is converted into the hydrochloride by addition of 2

ml of a 4 N solution of hydrogen chloride in dioxane. This is washed with diethyl ether

10  and dried in vacuo.
Yield: 315 mg (25 % of th.)

LC-MS (Method 10): R, = 0.65 min; MS (ESIpos): m/z = 449 [M~+H]";
15
'H-NMR (400 MHz, DMSO-dg): &= 11.42 (br. s, 1H), 8.54 (s, 1H), 8.35 (s, 1H), 8.19 (s,
C 1H), 8.14 (s, 1H), 7.56 (s, 1H), 4.51 (br. s, 2H), 3.53-3.37 (m, 4H), 3.13-2.97 (m, 4H),
2.24-2.14 (m, 2H), 2.03-1.68 (m, 5H).

20  Example 26

2-(5-Bromopyridin-2-y1)-4-[4-(trifluoromethyl)-1 H-imidazol-1-yl]-1,2-dihydro-3.H-
pyrazol-3-one hydrochloride

Br \ = /:N
N l\{ / | CF,
b x HCI

25



H 50 \/ N 4NN/ N/ x HC 34, 28A[16] 7% niz = 258; 1.15
mn (Method 10) 8=9.05 (s, 114), 8.63 (s, 11), 8.45 (d, 1H), 8.30 (s,
111), 7.91 WO,2Q08)067%7185 (q, 21), 1.27-9&- 3H). N H PCT/EP2007/008877

A mixture of 369 mg (1.3 mmol) of the compound from Example 44A, 250 mg (1.3
mmol) of the compound from Example 10A and 46 mg (0.3 mmol) p-toluenesulfonic
acid in 5 ml THF is reacted in a single mode microwave (Emrys Optimizer) at 170 °C for
30 min. After addition of 2 ml formic acid to the reaction solution, the solid which has

5  precipitated out is filtered off, stirred with 3 ml of a 4 N solution of hydrogen chloride in
dioxane, filtered off again, washed first with acetonitrile and then with diethyl ether and
dried in vacuo.

Yield: 163 mg (30 % of th.)
10 :
LC-MS (Method 10): R, = 1.06 min; MS (ESIpos): m/z = 374 [M+H]";

: 'H-NMR (400 MHz, DMSO-dg): 8 = 8.65 (s, 1H), 8.45 (5, 1H), 8.38-8.23 (m, 2H), 8.19
O (s, 1H), 8.15 (s, 1H). '
15
Example 27

2~[5;(Hydroxymethyl)p}qidin—}yl]—4—(1H—imidazol-1-yl)-l ,2-dihydro-3H-pyrazol-3-one

hydrochloride
Q
= - N
/_.
HO/\QN : N \/)
v/

20

N
N™  xHc

O 200 mg (1.0 mmol) of the compound from Exampie 424 and 133 mg (1.0 mumol) of the
compound from Example 4A are dissolved in 2 ml ethanol and 44 mg (0.2 mmol)
25  camphor-10-sulfonic acid are added. The mixture is stirred under reflux for 12 h. The
cooled reaction mixture is concentrated in vacuo. After purification twice by means of
preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient with addition
of 0.1 % formic acidj, 1 ml of a 4 N solution of hydrogen chloride in dioxane is added to
the product fraction, the mixture is stirred for 1 h, the solvent is removed completely on a
30  rofary evaporator and the residue is dried in vacuo.

Yield: 86 mg (31 % of th.)

LC-MS (Method 1): R, = 1.77 min; MS (ESIpos): m/z = 258 [M+HT";
35



60 N 44A, 28A [16] 7%nVz =325, 1.62 nmin (Method 10) 5= 9.03 (s,
110, 8.58 (s, 111), 830 (s, 11-1), 8.21 (s, 1H), 8.17 (s, 1H),
2:85 (d, 2Hyo b08Bsbs71 3H) . Cx HC.g97-. NH PCT/EP2007/008877

. 'HNMR (400 MHz, DMSO-dg): 8 = 9.50 (s, 1H), 8.51 (5, 1H), 8.47 (s, 1H), 8.29 (d,
1H), 8.09-8.01 (m, 2H), 7.87 (s, LE), 3.58 (s, 2H).

Example 28
5
2-[6-(Dimethylamino)pyrimidin-4-yl])-4-[4-(trifluoromethyl)-1 H-imidazol-1-yl]-1,2-
dihydro-3H-pyrazol-3-one :
HC~y” CH
O
N\ —= FN
7 N\)\
N \\N N ) CF,
C i
- H
10

83 g (27.7 mfnol) of the compound from Example 44A, 4.0 g (27.7 mmol) of the
.compound from Example 7A and 1.0 g (5.5 mmol) p-toluenesulfonic acid are reacted ina -
mixture of 10 ml ethanol and 5 ml THF in a single mode microwave (Emrys Optimizer)
at 140 °C for 1 h. The precipitate which has separated out is filtered off, the residue on

15  the filter is washed with a mixture of ethanol and diethy] ether and the product is dried in
vacuo.

Yield: 1.3 mg (14 % of th.)
20 LC-MS (Method 10): R=0.84 min; MS (ESIpos): m/z =340 [M+H]+;

'"H-NMR (400 MHz, DMSO-dg): § = 8.50 (s, 1H), 8.24 (s, 1H), 8.15 (s, 1H), 8.11 (s, 1H),
7.28 (s, 1H), 2.54 (s, GH). ‘

25  The compounds listed in Table 5 are prepared analogously to the examples given from

the corresponding educts:

Table 5



WO 2008/ 067871- 104 - PCT/EP2007/008877 Exanple no. Structure Educts;
preparation anal ogously to [exanple]; yield (% of th.) M5 (ESOLMtHr;
1:,0-111S/ wWPLX00sR6797et hod) 1H NVR (408 -MHz, DVSO d6) POUIZEP2006D088H,
23A nilz = 321; 5 =8.61 (s, 111), BN=N[16].0.92 m n_8.48-8,42 (in,

211), Example Structure Educts; MS TH-NMR
- no. A, preparation | (ESI) [M+H]*; | (400 MHz,
analogously to LC-MS/ DMSO-dg)
[example]; HPLC:
yield R, (method)
(% of th.)
29 N—N 3A, 19A m/z=254; |8=9.00 (s, IH),
\Q /57 [16] 241 min | 8.62 (s, 1H), 8.58-
' . 11% '(Mcthod 1} |8.41 (m,3H), 7.91
(s, TH).
30 b C\N/\O\ /EI =N 3A, 5A miz=272; }8=945-9.21 (m,
N ) (16] 177 min [ 2H), 8.67 (s, 1H),
@ | N % HCI 1% (Method 1) | 8.52-8.41 (m, 2H),

B.35(d, 1H), 8.21
(s, 1H), 8.4 (5,
1H), 4.23-4.20 (m,
2H), 2.61-2.56 (m,

3H).
31 3A, 9A miz=307; |5=8.98(d, 1H), .
\O\ )5, [16] 230min  [8.70-8.55 (m, 2H),
70 % (Method 1) | 8.52 (dd, 1H), §.45

x HCl
| G, HHD), 7.92 (5,

1H), 3.36 (s, 3H).

[16] 0.91 min  |8.38 (d, 1H), 8.34
3% (Method 10) | (s, 1HD), 8.22 (4,

1H), 7.92 (d, 1H),
7.89 (s, 1H), 7.51

o] o "
32 Hy == p= 3A, 24A m/z = 358; 8=28.43 (s, IH),
Hac; O)LE/\O\N N\} _ (s I
H,C N \ﬁ J/

(t, 1H), 4.19 (4,
2H), 139 (s, 9H).
33 = R =N\ 42A [27) mz=228, |5=8.49(d, 1H),
N 7 N\Jj""\) 34.% 176 min | 8.31(d, 1H),823
‘ N < HCI (Method 1) | (s, 2HI), 8.03 (dt,

1H), 7.59 (s, 1H),
7.35 (dt, 1H), 7.16"
(s, 1H).




17% (Met hod 10) 8.31 (s,

Exanpl e 62

l-fl, 7.91

(s,

114),

2.47 (s,

311) .

645- 0x0- 4- (We-2bp/08781i azol- 1-y1) - 2, 5-dishydr o- 1H pyr az ®HCTYER2Jory008 &M

e-3-carboxylic acid tert- butyI ester hydrochloride 10 3.2 g (15.0
i mol ) of pound frgm Exanpl e 3A|a nltlaly' troduc nt o
100 m et haaﬁml’ﬁ’ 19 (1596 fol ) of th ﬁ%ound frlg Exanp ﬁg“iz _
and 571 ngj (300 rpnol) p-tol uenesul f onijc paqpnxitlmncﬂﬁWﬂ‘éﬂH 33 (@omm
and the mxture ip stirred under refl ux Jngllg,gaq,ﬁygo ThefisXt YhRrsosad hen
concentratfed and the residue is purified by neans| of preparjative HPLC
(RP 18 coljurm; nobile phase: acetonitrifl eF¥EPEF gr adierft 15 with
addi tion 0.1 % TEA). .The product - cort ai nieny fradt,'(mms;d)are
conmbi ned, [the majprity of the solvent ils E.,/egpt\(gd and the sqlid fornmed
is filteredoff: |||| S uS drigdunder—ajhi gt vacuupmand a 4 {N-sof utTon
of hydrogen cH or “gl oxfane y“Nt herj ad#ed’A The mzsdbhe |5 938 (srFld
at RT for [1 .h and d" | ergd ofhzand driogdnﬁmdee_mg_hj(ghgm,
vacuum 20 Yiel d: 16 (2 %of th.) UG M, (Mth N
mn; M5 (BSIpos):|in/z = [ M )20038/ 0678f7 -&4%"5” E09'(5. 15, 738
- PCT/ EP2007/ 008877 _1H NIVR (400 MHz, DIVE>O dé): 5 =[8.94 (s, [fsPhi. 8, 53
(s, 11-1),} 8.90-8 Z&Q,ﬁm 3H), 7591 (s, ,42;; 028 (s mgl]_,,})ﬁ E)garg}gg
644- (1H 1 ni dazol - [L- yF)~5B-Oxo- 2 5- dy'-FT;W o 1H-Eyraz yI]py i di lgﬁ
arboxylic |aci d tepEBut llori dé 872(s, 10), 855
' Y 48 % (Method 1) | (s, LH), 838 5,
C H 1H), 7.82 (dd, 2H),
6.81 (s, 1H), 3.12
(s, 3H).
H.C, :
36 I_ s 0 /-::..N 42A [27] miz=262; 8=948(s, 1H),
ho f i /)\N,B/N \) 10 % 208min | 848 (s, TH), 8.04
\_/ (Method 1) | (s, 1H), 7.83 (s,
H 1H), 2.32 (s, 3H),
2.27 (s, 3H).
37 43A [27] miz=229; |&=28.388(s IH),
n{)}/” 35 % 220min | 8.52(d, 1H), 8.32-
N e (Method 1) 1 8.23 (m, 2H), 8.08
g (t 1H), 7.39 (.
C. 1H).
38 == /— 43A,4A m/z=259; |5=8.86(s 1H),
HOo 7 N\ ) ) [27) 209min | 843 (s, 1H), 832-
' N < HC 8 % (Method 1) |8.11 (m, 3H), 8.07-
' 7.92 (m, 1H), 4.58
(s, 2ZH).
39 : 434, 8A m/z=313; |[8=8.92(s, 1H),
\ [27] 2.70min | 8.51 (s, 1H), 8.23
o 8% (Method 1) | (s, 1H), 8.11 (s,
= —
N [~ i 1H), 7.50 (5, 3H),
\\\ Y N =
N \N J N 3.75-3.70 (m, 4H),
H x HCl 1.73-1.64 (m, 2H),

1.60-1.55 (m, 4H).
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hl ori ¢ aci
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d and t he

H Byrasb |2

yof By
8.65-8.61 (m, 2H),
¥aryom she
suspensi on
(s, 1H), 2.32 (s,

3H).

44

48A, 8A
N
12%

. mfz=1353;
3.88 min
(Method 11)

8=12.52 (s, 1H),
8.20 (s, 1H), 8.14
(s, 1H), 7.42 (s,
1H), 3.75-3.71 (m,
4H}, 3.07-3.03 (m,
1H), 1.73-1.52 (m,

6H), 1.28 (d, 6H).




LC-MS (Met hod 9):

(400 MHz, DMBO- d6):

Rt

= 0.82 nin;
8 = 8.99 (s,

11

M5 (ESI pos) :

1),

nm z
8.53 (s,

3, 7.91 (%o bbdlsydfie preparation of_égpg t ar get

Table 6 is carrie

out anal ogously to

1H),

273 [ MtHr;
8.51-8.41 (m

" H NWVR

Al

anpl e Conpound

Exanpl e nop——Strurture Eductyretd— (oo th ) V5 (EST) { M141];
LG MS: R, ((Feamwbd) 1H NVRS{#@oeMHz, DVHO- BBYisie6 [ =N 8§ ni y ENMR: 5
= 13.50 (hr. &. HON . ..., } 98% 1. 87 nmM Lldhrati® SEES (M-AED:; | (400 MHzZ,
(Method 1) | analogously to LC-MS/ DMSO-dg)
[example]; HPLC:
yield . R; (method)
(% of th) |
45 HO/\©\N d!j\("”a 48A, 4A m/z=301; |8=8.45 s, 1H),
R » [27] 2.7l min | 8.32 (s, 1H), 8.21
H xHel e 15 % (Method 1) [(d, 1H), R.16 (s,
1H), 8.01 (s, 1H),
4,58 (s, 2H), 3.09-
3.06 (m, 1H), 1.28
’ (d, 6H),
O 46 = o NN | AT | miz=271; {5=8.52(d, 1H),
\ 7 ;\{5/“\/)\( ¥ 1 % 2.70min 833 (s, 1H), 8.26
. }'\i CHG CH, (Method 1) | {d, TH), 8.15 (s,
1H), 8.07 (t, 1H),
7.41 (dd, 1H), 3.10-
3.07 (m, 1H), 1.28
(d, 6H).
a7 ~ 0N 49A [27} miz=242; | 8=8.52(d, LH),
\) 5% 1.85min | 8.30 (s, 1H), 8.27
\ N N\N / g (Method 1) | (d, 1H), 8.09 (t,
‘ x HCI
: H 1H), 8.73 (d, 1H),
- 741, 1H), 258 |
C - (s, 3H).
48 = o 3 o 49A, 4A nve = 272;
: HO/\O\N NS, [27] 0.47 min
N / 1% (Method 1)
" x CF,COOH
49 Hoﬂ i 0\"{‘ 504, 4A miz=173; |8=843(s 1K),
N / v~ TCH, [27} 2.63min  [8.27-8.17 (m, 2H),
i x HCl 5% (Method 1)

$.03 (dd, 1H), 6.39
(s, 1H), 4.58 (s,

‘| 21), 2.23 (s, 3H).




8.98 (s,
8.09 (s,

111), 8.68 N Hx HCO (s, 114), 8.49 (s, 1H),
114), 7.87 (s, 1H). 67 /=N 64 ink = 340;
WO 2008/067871 -102 - PCT/EP2007/008877
Example Structure Educts; MS 'H-NMR
no. preparation | (ESI) [M+H["; | (400 MHz,
analogously to LC-MS/ DMSO0-dy)
[example]; HPLC:
yield R, (method)
(% of th)
50 = 0 O—r{l 50A [27] mz=243; |5=8.49(d, 1H),
\ N/ ]\{ / N CH, 19 % 2.88 min 8.29-8.18 (m, 2H),
ﬁ < HC (Methed 1) §.09 (1, IH), 7.38
(dd, 1H), 6.40 (s,
1H), 2.26 (s, 3H).
51 H 504, 1A miz=257; |8=8.24(d, 1H),
= 8 oy ;
\ \ [27] 2.95min | 8.14 (s, 1H), 8.05
NG N X TCH, 14 % (Method 1) | (s, 1H), 7.25 (d,
N X HCl 1H), 6.33 (s, 1H),
2.47 (s, 3H), 2.23
(s, 3H).
52 O 50A, 8A mz=327; |§=8.49 (s, 1H),
N [27] 1.82min  |8.05 (s, 1H), 7.29
1% Method 8 s, 1H), 6.21 {s,
N i PN ° ( ) (1 I?76 3 i
\\\ Y N \ \ CH ) I—D: - - '7 (m’
"N v\ 3 4HD, 2.21 (s, 3H),
N x HCI
H 1.72-1.53 (m, 6H).
53 = i = 45A [27] miz=253; |5=8.52(d, 1H),
\ NG N\)j/ N\)\CN : 3% 251 min | 848 (s, 1H), 8.35
N
N e (Method 1} | (s, 1H), 8.30 (d,
IH), 8.23 (s, 1H),
8.07 (s, 1H), 7.39
(t, 1H).
Q
54 == =N 46A, 4A m/z=272;
HO/\QN N/:)\CH : .
N \ 3 [27] 1.92 min
N xHCl
H 7% (Method 1)




5 = 8.98 (
( Vet hod

20645- 0xo0- M@l}%ﬁf%']&lltrl azol -

s, IH),

211), 8.

HONCF 92% 1. 90 nm 8.
21 (s, (s, 114),

8.

21 (s,
18 (s,

I'H),
11-

8. 48
1)

X .
Exanpl e 68
1-y1) - 2,-8308hydr o- 1H pyr dSI/ER2GA7 @BV H

HC | 4)

ine-3-carboxylic acid WO 2008/ 067871PCT/ EP2007/ 008877 491 ng (1.8
mmol, 80 ¢ @kgr“ey of the und from Ex % Aan 5289 mE-NG\i]RG
mmol ) 6- hyalra2| noni cotinic acid ethyl esteéﬂ’{a or the prg% rlati on see
WO 5 2006/ 11%213] are stirred in 10 m| aRE&erEnc] ESHIM G0 Mz,
Thereafter; 120 ny (0.7 mmol ) 6-hydrazi|neHaiogsuen o achiMet hy|lpvesi-g5
are again pdded to the reaction mxturg a gng 2. nl x Hhﬁcls stirred
again at RT for 18 h. After standing at ¥oreia er two days,
the reactipn solution is concentrated ijin vagidd, t1eR:(re%hoeihe is taken
up in ethy aceta.e, the mxture is washegynentral w th satjurated
sodi um bi carbonat g SQlutiog and_the organi ¢ 10 phase i S _drijed _over
sodi um sul fat® f er d a d cd— ntrat ed B r ot af¥F “H%apdPafdrt & Hhe
i nternmedi af e prod cst, Way i 8%di ss 3I vied niin  10.58r{d, 1H), 8.50
ethanol, O[3 m ([ f a 30 %strength sod g}gg@yl t i
solution ip rrethanol are Hdded Y t he jmi xture is |erre ?S%P’%‘?br(’
17 h. The reactiop solution is adjusted to pH 5 W th 1 N hy/dHe&ht @il
acid and is subseuently stirred at RT.[ffor a further 2 h. Ibg@@,m)gm
concentrated in [I5 vacuo, acetonitrildg is added o the res( 12{) t%?
preci pitate which| has separated out is{filtered off and t hsg Dfug
he filter is shedﬂth diethyl etther and dried in va Gﬁ) 9.4 ni
0.{1/M et hapol i Io hy rox sol ut ;@0 235 e adged 5@ tlggggg%_ﬁﬁm’
obtained in this d, stirred at RT for 16
reaction sol‘ution |s adjNust d/ o With i ]N,hyjrolcgﬁlr"(‘i’rlcga%?&ls(“’eﬂ@
sol vent is| renoved on a rot ry ev>a1§brator, Blve repi (Mecod@® 1]3.88 @kBd), A
in water and the mxture is extracted Wwth ethyl pcetate. 1'@93%2-
cryst al s whi-eh—hajpeprecipitatedout—fromthe—agqupous—phasg—are
filtered olff,:ﬂt he rBon tihe f)ri4=|= er| i s3A,20A m/z=243; (6=8.43(s 1H),
Nf,’ N ) N # [16] 1.27min  |8.34 (d, 2H), 8.14
N x HCl 26 % (Method 8) | (d, 1H), 7.92-7.90
(m, 2H), 2.36 (s,
3H).
58 3A,23A miz=321; |8=8.61(s, 1H),
[16] " 0.93 min 8.44-8.41 (n, 2H),
7 10 % (Method 10)- |8.30 (s, 1H), 7.90
C (s, 1H), 247 (5,
3H).
59 3A,28A miz=258; |8§=9.05(s, 1H),
[16] 1.15min  |8.63 (s, 1H), 8.45
7% (Method 10) | (d, 1H), 8.30 (s,
' 1H), 791 (d, 1H),
2.85 (q, 2H), 1.27
(t, 3H).
60 HC 444, 28A m/z =325 |8=9.03 (s, 1H),
N o =\ ‘ [16]  162min 858 (s, 1H), 8.30
\LN/ N7 N\)\cg 7% (Method 10) | (s, 1HD, 8.21 G5,
k x HC 1H), 8.17 (s, 1H),
2.85 (q, 2H), 1.28
(t,3H).




washed wi th di et hyl
32 mg (7 %of th.)

LC-MS (Method 1): R

ether and the product js dried in vacuo. Yield:
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for a furt
and 10 m

resi due. T]

H, 8.7
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83 ng (0.2 mmvl) Exanpl e Conpound 32 are stirred in 5 m of a 4 M
solution of hydrogen chloride in dioxane at RT for 2 h. Thereafter,
t e'nixturqgkénq @fentrated in vacuo and the residue is

chr omat ogr

itk

nmeans of preparative HPLC (RP18 col um; gradient:

acetonitrile/water with addition of 0.1 % TFA). The conbi ned product

fractioss 3I[5a0£0-69NTANY,3-ai26]1- BRY-225-Bill/drd- IN-
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dried in vacuo. Yield: 10 Ny
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the solid is filtered off and the crystals are
149 of th.) LC-MS (Method 8):

MHgy— V5

=mw§4 g.SlN/(\_s)l
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3.2¢g(15.0 mmc;l) of the compound from Example 3A are initially introduced into 100

" ml ethanol. 3.1 g (15.0 mmol) of the compound from Example 22A and 571 mg

(3.0 mmol) p-toluenesulfonic acid monohydrate are added and the mixture is stirred

under reflux for 16 h, The mixture is then concentrated and the residue is purified by

means of preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient
with addition of 0.1 % TFA). The product-cdntaining fractions are combined, the

majority of the solvent is remnoved and the solid formed is filtered off. This is dried under

a high vacuum and a 4 N solution of hydrogen chloride in dioxane is then added. The
mixture is stirred at RT for 1 h and the solid is filtered off and dried under a high

Vacuuin.

Yield: 1.6

g (28 % of th.)

LC-MS (Method 1): R; = 3.32 min; MS (ESIpos): m/z = 329 [M+H]";



8.18 (s, 111), 7.91 (s, 1H), 4.12-4.10 (m 21]1). Exanple 71

2- (6-Morpholin-4-ylpyrimdin-4-yl1)-4-(1H1, 2,3-triazol -1-yl1)-1, 2-di hy
dr0- 3H pyr agol 2d9s/0eng7t 1.9 g (8.8 mmol.)igst the conpoundedT/BRRIOIATREE7
3A and 1.9 g (9.7 nunol) of the conpound from Exanpl e 16A are

initially i et h

mol ) TFA amﬁ@y@@% I\AQI%Z?D%%% xtugrgéa(tg f@t ?P?gd u d%r%rge dﬂ Sﬁdﬂ ?L]6
h, then codbddbi b58{(C9Hhd subsequently stirred for a further 2 It The
solid formed is filtered off, washed with ethyl acetate and dried
first in aig ang Egereafter under a high vacuum 1.7 g of product are
obt ai ned. ther liquor is conbined with the wash sol ution and
the sol ¥ent is renoved. According to LC-MS, the residue (2.4 g) still

cont ai ns tf‘&egl gﬂgﬂggjo@ﬁ )'S?Lﬁo g@’dlhydr 1H~p aI—ZI-OIle é/l]gyndme -3- cFrboxyhc acid

nor phol i n-4 - razino triazol - 1-ypprop-
2-enoi c acr"‘d‘@’t1 PSt‘*é'é’tYQFOCP%ﬁFI‘*er medi at e stage of the cyclization),
which is used directly for the preparation of Exarrple 72 (see there).
30 Yield: 1.7g(61 % of th LCdVB(Method 9):. 0.90 mn;

(ESIpos): mz = 315 [ Mt 8/0 71- Id)l - PCT{ EP2007/ 008877
"H NVR (400 Nz, DIVBOd6};C .38(g—AH), 8.01 (s,
1H), 7.73 (s, 111), 7.70 (s, rﬁ? 3. 13, 57351(m

4H). 5 Exanple 72 '/
2- (6- Mor phol i n- 4-yl pyrim’drn 4- yl) 4- (1H—1 ﬁj -trrgg,%l 1-y1)-1, 2-di hy
dro-3H— pyrazol - 3- .one hydrochl ori de Bat cH" 1: of a4 N

tiqg of hydrogen chloride in dioxane are added to 1.7 g (5.4

nm) of t und Exanpl 1. The mxture,i.s.stirr t

o' of oxenid) ELERS tieet) BERe A PRI orh Eranait 8 ht i e e Tog,
solid is finhltethexbioBfl gndSWashel] of the ddneund fobino XEwampleTA2A nandt 6Ye ms
dried under (389 nlﬁhtgﬂlj' rpvtaﬁﬁhgﬁilff&{lc 484 tﬂ]ong;ﬁ)yrﬂte Hﬁtdaﬁéﬁ)éndatﬁ@ nliER 1@?2&‘3&3’5@

t he mxturels for e solid ere
washed wi t {t ?r 1#5%“ stueT| 586‘%%‘2’:‘ reflug;fea g-‘é%‘&l%ﬁ h iﬂds@a seiventiis
title d6 rrp@hﬁmdrea‘l’cﬁerﬂ)bflw neidue Bapwified: byAmbattst dfegremnaiva tHRIEC (RB18 cdlhmn,

conpound i cﬁ; al}»}ﬁgéj a%ﬁtgh%le%ﬁ grl-&tg%t SRk CAHginé?[i} 0. 12@/0 %ﬁ%b ik rb?gduct

fromthe no uor

whi ch cont ﬁaﬁgousrrée epehingd thﬁeea%u pﬁthé aéttartleﬂ@Fonfﬁ@ect:t;ﬂeqernzlawranved
3|42 (6 ”gr FI*lh@' doluttbn which remains is 1y0fhlllZBd. A 4N ?olutlon of hydrogen chloride in
yl pyrimidi azo

Lol h et byt seday BN BE RS 2o ik R ST AT 88 SR ia i
st r engt2h sdﬂﬁemqmmd@néﬁla@glbwcumnet hanol are added at RT, while
stirring. The m xture is subsequently stirred at RT for 25 45 i n,

then adjusted to_pH.5 w 2 N hydrochloric acid and subsequently
sgred at%dfbﬁgzzt%\%ﬁga 16 h. The mixture is cooled to 10 C and
t solidis-filtered off and washed with 3.5 nl- di oxane. The m xture

is dried u aguu 1, +¢ then added
and the m x uregaﬁl\gétg&b')sl) R erq1t9 gﬁnsitlr@[rsr egﬁm{51 ﬁgfor @{hﬁj The solid is

filteréd off, washed vvlth 2 m nethanol and dried under a hi gh vacuum

to give a f‘HENIbmgﬂf%@'MHE BRise.ahhe=td.49 @, ¢ s\ﬁﬁm :
t oget her 2 % Of t%% 58%? %_LWI 112 éT/ EP2 7008877
LC-MB (Met H’S'dg%§ §8 5 A

os): mz = 315 [M+H]
Examg[e 64

30
6-{5-Ox0-4-[4-(trifluoromethyl)- 1 H-imidazol-1-y1]-2,5-dihydro-1 H-pyrazol-1-
yl}pyridine-3-carboxylic acid tert-butyl ester hydrochloride



11-1-NWR (400 MHz, DMSO-do): 8=8.54 (s, 1H), 8.39 (s, 1H), 8.28 (s,
1H), 7.88 (s, 1H), 57.42 (s, 1H), 3.71 (s, 8H). Exanpl e 73

4~ 1H | m dagg) 20bgyobysA- (6- mor phol i n- 4-ylhgyr i m di n- 4- yl)PéT/ﬁPQ'OdWWSQT)B
H pyrazol - 3-one 10trifl uoroacetate x CF3COOH 209 ny (1.0 nunol

the conpound from Exanple 42A ge dissolved in 7 nil THE 195 15 rrg
(1.0 nmml) of the conpoungGfron} Exanpl e 16Anand 38 ng (0.2 nmol )

pt ol uenesul foni c acid Hqg.%é the mxture is
then reacted in a singl2. at 150 C for
1 h.. The m xture obtai nedGH; t hen

by-fweans of
preparative HPLC (RP18 colum; nobile p —Jacetonitril e/ water
gradient with addition of 0.1 % TFA). C 207 Yiel &kHG1 nmy (17 % of
th.) LGM5 (Method 1): R=2.03 min; M5 (ESIpos): mz = 314 [ MH;
251H NWR (400 MHz, DMSO-d6): 8 = 9.38 (s, IH), 8.57 (s, 1H), 8.31 (s,
-~ 1H), -8. 02 (452 g1H).0 mindlPof the cthbpyndArdid BxsmpleMpA B¢ tidlly, nBéducedinondie

74 304- zgly- i 4- vl

, 2- di hydr o- 3&%3?%2%[ %%l lﬁ%gg)ocﬂ %%%%%g%e%mx aﬁlﬁ?}?ll m8
PCT/ EP2607/@858meD P-tohs@nﬁdfomc@clé lﬁpn%dratmarm addnd Anddhe s Mirdis sgERd at
chl ori de i RTifoxané. ahe atidedid meﬁ(}eﬂgvs(d()anli theabifiueis pilrefiedosp aisagk of

R T

subsequent |9f Oclr VieBF A h Tha@uesiuct/frastions 4w qembisd avg dhe mpjoritylqf theagatpnitrile
(Met hod 1) coffiairfed GhePeln BRA soMR &I WOE) are MBoved Shitk oV Firined i iIMRed d9Qud

m ?I\@ZO gg ?h:-iici%n,:air? Zégmt rzi: a %H% :solgf_ic%o% @dr%gﬁ}lichﬁ)’ri?dg irg ai’oxgh'g) dre %ﬁe(r)ltsadgiesd
. and the mixture is stirred at RT for 1 h. The solid is filtered off and purified again via

" preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient with addition
of 0.1 % TFA). The product fractions are combined, 1 N hydrochloric acid is added and A

the mixture is lyophilized.
Yield: 750 mg (12 % of th.)
LC-MS (Method 7): Re = 2.10 min; MS (ESIpos): m/z =396 [M+H]";

20 "'H-NMR (400 MHz, DMSO-dg): § = .93 (s, lH) 8.59-8.38 (m, 31), 8.19 (s, 1ED), 8.14
(s, 1E), 1.59 (s, SH).

Example 65

25 6-[5-Oxo0-4-(1H-1,2,3-triazol-1-yl1}-2,5-dihydro-1 H-pyrazol-1-yl]pyridine-3-carboxylic

. acid hydrochloride
0
: = " N=N
HO \ A~N N 2
NN
N

30 50 mg (0.1 mmol) of the compound from Example 62 are dissolved in I ml of a 1:1
mixture of methylene chloride and TFA and the mixture is stirred at RT for 1 h. The



15 Exanple 75
2- (6- Mor phol i n-4-yl pyrimdin-4-yl)-4[ 4- (trlfluororrethyl) 1H fi ni dazol

-I-y1]-1,2 i i+ pyrazol - 3-one h ochl ori de

nmol ) of tﬁggc%ﬁng@gzl from Exanpl e 44A¥g?e di ssol ved |?®/%2@F@8§

ng. (1.0 =ol) of the Conpound from Exanple 16A and 38 40 2 rarmll)e

p- t ol ueneStACHERMi IO dS FREMYARALE ¥CBO-aHEcTsIgre /E SEIEniHMe i xPlre N

i s then reagtiedhlotic acid andileghpesieis MHeanpophiized CEM Expl orer) at 150 C

for 1 h. The m xture obtained is subsequently purified directly by

means -of preparative HPLC (RP 18 columm; nobile WO 2008/ 067871-

114- PCT/ EP20¢lH! 4088190 pefsk) acetonitri | e/ wat er gradient with

additiog of 0.1TFA). The product fractions obtained are conbined and

t he solven 4 N_saql f .hydro ride in

di oxane |stLe§EI§{§£i&{ITD Cﬂ% ﬁbspﬁu@n%‘lg?ﬁf’ﬁf’ﬂré& sgzjt] I\&Pﬂé‘ﬁ at RT for 1 h

and the solid is filtered off and dried under a high vacuum 5 Yield:

77 ng (19%:gf AR S A
= 382 [wmﬁ%@bﬁﬂgﬁ(%bws Dl\/lgg(s _])I% g%ﬂg q%l\@s%(g Fll? )‘:’Ién%gl

(s 1H), 8.(8H)s, 111), 8.13 (s, | , 7.49 (s, 111), 3.67 (s, 8H).

ExanDl @076

15142- ( 6- h I

-y1l] - 1H :\/t%rhg %Harangncogr o (fnépcf % %(e)é)(l)narg%lg,fs qé %—85@9@%%%63@%“0 .

72 % 3.0 r’ﬁ%ﬁm@e@mmmdéémound from Exanpl e 45A are initially

introduced into 20 mM THF. 586 ng (3.0 nmmmol) of the conmpound from

EQ nple 16 114 mg (O 6 mml) p-toluenesul fonic acid nmonohydrate
added e mxture is then reacted in a single node ncrowave

(CGEM EApl orer) at 150 Cfor 1 h. The reaction Mxture is first

pre-purifi Shronat ogr.a |y over $ el (BiQtage|5
chr omat ogr :%ﬁypl nobi | e pﬁ%.sgé‘ nmet hyl en=chFg'eg e/meB% anol %g\%}{with

addition of &4iftle aqueous amoni a solt¥dm) .| E&B NMrHiGe | (e LMSO-

obtained ijn thisjway is then purified further by nmesms: of |@yeparative
HPLC tw ceg (RP18 col um; nobi | e phase acet oni tri&gﬂ/} Dh)er gr adi ent

] . ) L
wi t h addi tfrer—ef-10—%9% ||-/-\; The—product—fractions of t e HPEC

chr omat ogrlaphé¢ ane dpnbi the sane Vol uife of| wafzer27s HuelBdl (mrsd

301 yophi ['i [zat i on H§ rT“é odf . YeRd| 14s4m (1 @Squ;h \g@z(s 1),
2008/ 06787|1- 115 |- PCT/ " i M5 (et Hod 4) Di\?é nw%
M5 (ESIpos): m'z|= 339 [M 3 H NMR (4%*"%]2 & &%)

= 8.53 (s,| 1H), 8. 42 (s, 1H) 18, 29 €| 1H), 8.19 (s, 1H), |G1HA64YG,
1H), 3.70-[3.64 (@ 8H). 1H), 8.0 (5, 1H),

7.87 (s, 1H).
67 0 64 miz=340; |8=898(s, 1H),
C == /:N .
HOO N\)\CF 92 % 1.90 min 8.51 (s, 1H), 8.48
(Method 4) (s, 2H), 8.21 (5,
1H), 8.18 (s, 1H).

Example 68

20 6-[5-0Oxo0-4-(1H-1,2,3-triazol-1-y1}-2,5-dihydro-1 H-pyrazol-1-yl]pyridine-3-carboxylic
acid _



Exanpl e 77

142- (6- Mor phol i n-4-yl pyri m di n-4-y1) - 3- oxo- 2, 3-di hydro 1H pyrazol -4-y
1]~1H10 im boxam de hydrochliggi de 976 ngp('cpNE

3.0 nunol) W?z%ﬁﬁgﬁgg%ound f rom Exanpl elgngA are initially MOOﬂO%S%?
introduced into 20 m THF. 586y (3.0 mml) of the corrpound from
Exanpl e 16A and 114 ng (0.6 nuflol) p-tol uenesul foni ¢ acid nonohydrate
are added and the mxture||§1 ted pn a singl e node m crowave
(CEM Expl orer) at 150 C for Q h. Trhe Teact [[on niNElre is first
pre-purified chromatographically Qer'si]4 ot age

chroril at ography; nobile phase: rret'HyI en‘g /met hanol 10:1 with
addition of a 20 little aqueous amoni a tion). The crude product
obtained in this way is then purified furlt her by neans of preparative
HPLC tw ce (RP18 colum; nobil e phase: acetoni tr| I e/ vvat er gradient

W th addit| 1 % TF, The ct fractl e, HPL
chr omat ogr agﬂ (g‘gc In@d % P tyﬁf’gqﬁ? é’m?lgmi%in 25 ?f&ca%g mg
t he residudl 6smnalkeﬁ -higdrapimordicddniy dacot héthyli estaci [dorarhlcb tpn@amﬂout isem W@

| yophi | szedg08%512018] dre s%'ilreﬁ% 1. n%l a/ébﬁé a&B a)c Rhcf&/ﬁz(ﬂv%%gﬁéfoizo g&
0.47 mm =357 [ Mt 30 DVS

275,20 (5. g CHDAtmEnico sgtistt eI SEu Sgie(gD tfmfactlgnz@me and”
s, 11-1), 7]1e8ﬁ)u>(tﬁrh is St;lrreli-ﬁ:,am?at@l‘ (s, 13]11—!)Aﬂe35ﬁﬁd1(1§ at RE)for a Fxtheptveo I,
6-[4-(4-

L4 (4 O T iaegls cjoggell}rﬁéa%gac%ﬁg%r UL iR ggg&&x PRy e

i ne 3- car bOX ester cnl ori
( ity 72 miiure & yaghed Uélﬁﬁ%iﬁ’é Ie gripaigA ot Iagawﬁeesqwmnaw le organic
i i aliby iphtideqslusdovantsedidh sﬂifatIHEter&Qﬁad@méémﬁtem|a)roﬁf'y &h@orator, The

corrpound fr]ﬁ daarrpgg)émmnoﬁgﬁf) 10 %a{}rqﬁg%a it :116 ml. efhanol, 0.3 ml (1.8

p-tol uenes it e"aré a
reacted in 1@1@10 % 12e3 (el étrfmgdr s mCENREGelUdoR ri lmﬂlallsbaf@ afddﬁd 3né the

Lgﬁ rC e«(':lfR tP e; mﬁ{ﬁ!@e {8 tfribent IRST R 17 . ephedtea&fbhl s)blhﬁ?bnriﬁﬁﬂ}iﬁst@ci &cpfaﬁpsiﬁ;@ﬂﬂ V&
ase:; e I | €

ddi t1 on ofYottiBgs Ry e Rhaend SFnal el Hh e 4 B e A0 Tk Sfpghestd in

concentlfat evdguog agetdhisté ut pddedad thy desdyen th@l]trmlpld'ee wihiolii s ssaparated Aot éd

and 15t he fﬂl%fe!dro?f ér§1 Bt 'résﬁd%@ oﬁtthcﬁﬁltér% ugasltfbd WHRE ditfi étHérta%H%nleé in vacuo
filtered off di oxane eac 4_@ dri ed

under a hl \’ﬂiﬂdu}ﬁ Ctlﬁné’ﬁﬁi Pmﬁﬂ“‘ﬁﬁ‘y@?ﬁld%SB]ﬁmPlﬁ ae agge e%t%?b{@aecé)n
Rt= 2.10 mitlds wivipahdEDepoisiure isntifedatIBB fgrNIGHE The dddethdyRo(4i00 id\ddiusted to pH

DNBO d6) g LF%I %hwﬁod&{}q z?c?ds ?ge d&l\éé%#sbxjﬁlno‘? L9 e ro%&g(ﬁag:g 11 él hje rgﬁdtfe :
t o { he '»‘ax ahfplaen ap vbwater avd theanixbye Bspdieied Q"l@mﬁ]@tl §cet¢tﬁsT1@a@yﬁals whicld

canphor - 10-};&-&3 ﬁ@&bﬁa’c@@ bk fré@ iMeRRedrsSita bRt Gl G HBRABMEIAS S Te M er is
aIG‘/O be enp aolYe% with 3 etlhyl ether%nd the product is dried in vacuo.

Yield: 32 mg (7 % of th.)

25
'  LC-MS (Method 1): R, = 2.31 min; MS (ESIpos): m/z =273 [M+H]’;
'H-NMR (400 MHz, DMSO-dg): & = 13.49 (br. s, 1H), 9.00 (s, 1H), 8.71-8.33 (i, 4H),
_ 8.41 (s, LH).
30
Example 69

6-[5-Ox0-4-(1H-1,2,3-triazol-1-y1)-2,5-dikydro-1 H-pyrazol-1-yl]nicotinic acid ethyl ester



WD 2008/ 067871+ 117 - PCT/ EP2007/ 008877 Exanpl e no. Strugture
preparation anal ogously to [exanple]; yield (% of th.) M

(E;’SI) [M+Hrwd-ﬁnw 74fLC R (method) _ljhy= NVR ( DVBO d6)pfIEP2E87/008877

Educt s;

]

10

15

20

25

30

N 42A, 25A[16) 64 %ro/z 7. 296

- kCU}

/

2.7 g (13.1 mmol) Example Compound 34, 2.0 g (13.1 mmol) Example Compound 6A
and 1.1 g (6.5 mmol) p-toluenesulfonic acid are stirred under reflux in 50 ml ethanol for
16 h. 50 ml DMF are added to the cooled reaction mixture and the mixture is then stirred
at a bath temperature of 130 °C for a further 10 h. The reaction solution is concentrated in
vacuo and 10 ml ethanol and 1 ml conc. sulfuric acid are added to the residue. The
mixture is subsequently stirred at the boiling point for 12 h, Water is added to the cooled
reaction mixture, the solid is filtered off, the residue on the filter is rinsed with ethanol

. and the produet is dried in vacuo.

Yield: 0.14 g (3 % of th.)
LC-MS (Method 9): Ry = 2.89 min; MS (ESIpos): m/z = 300 [M+H]";

'"H-NMR (400 MHz, DMSO-dg): § = 9.00 (s, 1H), 8.57-8.54 (m, 1H), 8.53-8.46 (m, 2H),
8.45 (s, 1H), 7.91 (s, 1H), 4.38 (q, 2H), 1.35 (1, 3H).

Example 70

2-[5- (Ammomethyl)pyndm 2-y1]-4-(1H-1,2,3-triazol- I-yl) -1,2-dihydro-3 H-pyrazol-3-
one hydrochlonde

83 mg (0.2 mmol) Example Compound 32 are stired in 5ml of a 4 M solution of
hydrogen chloride in dioxane at RT for 2 h. Therezafter, the mixture is concentrated in

‘vacuo and the residue is chromatographed by means of preparative HPLC (RP18 column;

gradient: acetonitrile/water with addition of 0.1 % TFA). The combined product fractions
are concentrated and 2 ml 1 N hydrochloric acid are added to the residue. The resulting



0.92 min (Method 4) (400 MHz): 5= 9.55 (s, 11-3),. 8.82 (d, 11-1),

8.70 (d,
H- 80
5
10

15

C 2

25

30

211), 8.10 (d, 1H), 7.88 (d, IH), 7.77 (dd, IX). = x HC
lwbaoR/067881 N=N tcri, x NGjp44A 26A [16] EFTMp2007/008877

suspension is freeze-dried. The Iyophilisate is stirred in ethanol, the solid is filtered off

and the crystals are dried in vacuo.
Yield: 10 mg (14 % of th.)
LC-MS (Method 8): R, = 0.76 min; MS (ESIpos): m/z = 258 [M+H]";

'H-NMR (400 MHz, DMSO-dg): 5= 8.64 (s, 1H), 8.53 (s, 3H), 8.47 (s, 2H), 8.31 (s, 1H),
8.18 (s, 1H), 7.91 (s, 111), 4.12-4.10 (m, 2H). | :

Example 71

2-(6-Morpholin-4-ylpyrimidin-4-yl)-4-(1H4-1,2,3-triazol-1-yl}-1 ,2-dihydrb-3H—pyrazol—3~
one

) Oj
oUWy
o L ijkz
H .

1.9 g (8.8 mmol) of the coﬁpound from Example 3A and 1.9 g (9.7 mmol) of the
compound from Example 16A are initially introduced into 25 ml ethyl acetate and
504 mg (4.4 mmol) TFA are added at RT. The mixture is stirred under reflux for 16 b,
then cooled to 5 °C and subsequently stirred for a further 2 h. The solid formed is filtered
off, washed with ethyl acetate and dried first in air and thereafter under a high vacuum.
1.7 g of product are obtained. | o

The ‘mother liquor is combined with the wash solution and the solvent is removed.
According to LC-MS, the residue (2.4 g) still contains the intehnediate 3-[2-(6-
morpholin-4-ylpyrimidin-4-y})hydrazino]-2-(1H-1,2,3-triazol-1-yl)prop-2-enoic acid
ethyl ester (intermediate stage of the cyclization), which is used directly for the

preparation of Example 72 (see there).
Yield: 1.7 g (61 % of th.)

LC-MS (Method 9): Re = 0.90 min; MS (ESlpos): m/z =315 [M+H];



nth = 257; 1.32 nin (Method 8) (400 MHz): 5= 8.42 (s, 111), 8.25 (s,
2H), 8.05 (s, IH), 7.89(s, 1H), 2.38 (s, 3H), 2.27 (s, 3H). 81 o X
CH3 / X NWONO00SAO5M7L N x HCl  3A, 29A1[116] .85 % m z BCTXEB2000/068877
mn (Method 10) (500 MHz): 8= 8.48 (s, 1H), 8.44 (s, 1H), 8.37 (s,
1H), 8.27 (s, 1H), 8.02 (d, 1F1), 7.90 (s, 1H), 4.50 (s, 2H), 3.35

(s, 3H). Exad{}@e 82

5245- (t er t - BIAMR/ABY Ml RMFQidek 3812 6. (LB 8345.d D 8L 6 L yiP (g, 1FDd
i hydr o- 3H py703E 0lH), 87038 5yduagB.57-3 68 (m, AMD. 2008/ 067871- 118

- PCT/ EP2007/ 008877 631 ng (3.0 rnnol) of the conpound from Exanpl e 3A
and 586 ng (3 0 mml) of the conmpound from Exanple 18A are initially
i nt roduéed Bxamplg?2 mi et hanol. 114 ng (0.6 mmol) p-tol uenesul fonic
aci d nonohydrate are added and the m xture is stirred at RT for 16 h.

The solvent, js then,r ved .and, t he  dye .is putif] ans aof 5
prepar at i v@-@wﬁ&p—%ﬁmmﬁ—ﬁgﬁréEﬂpﬂg-steﬁzog-é'ﬁ)o{,?%ﬂ\ya%?f ﬁ”tp 20l3-
gr adi ent wonbhgdidetlordde of 0.1 % TFA). The product fractions are
conbi-ned and concentrated and the residue is dried under a high
vacuum 10 m of a 4 N sol uticw of hydrogen chloride in dioxane are
added and the m xture is stigpredhiat RT for 1 h. The solid is filtered
of f, washed with ten-butyl w@]yl et her and dried under a high
vacuum 10 Yield: 260 ng (25 th.) LCGM5 (Method 8):- R = 1.77
mn; M5 (ESIpos): adz = 315 [ MtHr;

e o N=N

! N
© ' \L/ N Nl\)
NS
: H

HEl
10 X

Batch 1: 7.5 ml of a 4 N solution of hydrogen chloride in dioxane are added to 1.7 g (5.4
mmol) of the compound from Example 71. The mixture s stirred at RT, 5 ml dioxane are
added and the mixture is stirred at RT for 16 h. The solid is filtered off and washed with

15 5 ml dioxane. The mixture is dried under a high vacuum for 16 h, 10 ml methanol are
then added and the mixture is stirred at RT for 1 h. The solid is filtered off, washed with
4 ml methanol and dried under a high vacuum. 1.6 g of the title compound are obtained.

Batch 2: A further amount of the title compound is obtained as follows: The residue (2.4
C .20 g) obtained from the mother liquor during the s;mthesiﬁ of Example Compound 71,
-which contains the open-ring intermediate state of the cyclization, 3-[2-(6-morpholin-4-
ylpyrimidin-4-yl)hydrazino}-2-(1 H-1,2,3-triazol-1-yl}prop-2-enoic acid ethyl ester, is
dissolved in 12 ml ethanol and 1.5 ml 30 % strength sodium methylate solution in
methanol are added at RT, while stirring. The mixture is subsequently stirred at RT for
25 45 min, then adjusted to pH 5 with 2 N hydrochloric acid and subsequently stirred at RT
for a further 16 h. The mixture is cooled to 10 °C and the solid is filtered off and washed
. with 3.5 ml dioxane. The mixture is dried under a high vacuum for 16 h, 5 m! methanol
are then added and the mixture is subsequently stirred at RT for 1 h. The solid is filtered
off, washed with 2 m! methanol and dried under a high vacuum to give a further 997 mg

30 of the title compound in this way. '

Yield: together 2.6 g (83 % of th.)



151H NVR (400 MHz, DMSO-d5): 5 =8.47-8.42 (m 2H), 8.35 (5, 11ff),

8.22 (d, 1H), 7.99 (dd, 1H), 7.90 (s, 1H), 4.50 (s, 2H), 1.25 (s,

9H) . Exanpl WB308/067871 -112 - PCT/EP2007/008877
204-(1H 1, 2, 3-Tri azol - 1-y1)-244- (trifl uor omet hyppyri di n-2-y1J-1, 2-di h
yd#o- 3H pyrazol 3- one hydrochl ori de 25 631 ng (3.0 nunol) of the
conpound from Exanpl e 3A_and 531 nunol ) of the conpound from
eanpl o 25/ PERARK . AP SBBCNS ARSIV 306 RATOTS 114 mg (0 6

nmol ) p-tol uenesul fonic acid nonohydrate are added and the m xture is

Fesi due 1o FNMEL RORIRRIIREOat) B efa B THE KRR TReEs ottt 5ol e
phase: &cetofd (s ilpAWAt®IEYr adi ent with addition 30 of 0.1 % TM. The
product fractions are conbi ned, the solvent is renoved and the

residue is gri eg gnder a high vacuum 20 m of a 4 N solution of

hydr ogen c n di oxane are added and the m xture is stirred at
RT for 1 h. The solid is filtered off, - washed twice with tert-butyl
met hyl et eF AV 35 Xied i 2371. %
the) o 200 ey G Pmlitl ) Bpu R 2o b g B0
1.65 milf:; N8l (lgsmﬁ&f) nvz = 297 [M+H]; 1H NMR (400 Mz,

DMSO-d6): 8 = 8.81 (d, 1H), 8.70 (s, 111), 8.59 (s, 1H), 8.47 (s,
51H), 7.92 (s, 11-1), 7.77 (dp-1H . Example 84 .
245- (2, 2- D net hyl propoxy) pyrd di n42-y1]-4-(1H 1, 2, 3-tri azol -1-y1)-1, 2-
di pydr o- 3H10. pyrazol - 3-one 17 ng (0.8 nunol) of the conpound from
|l e 3A and 455 ng (purity % 0.8 15 mmol) of the conpound from
Exanpl e 12A are initially introduced intp 7 mM ethanol. 31 ng (0.2

| mo' ) p-tol uenesul fonic acid,ong ydra are ed and the m xture
is stirred under reflux for 64yh. er ern |t§|s concentrated and
the residue is purified by rrea pNep atl 1PLC (RP18 col unm;
nobi | e phase: acetonitril e/ water gradi ﬁ W th addl tion of 0.1 %
TFA). The product fractions are conbi néd, t hee d@gt is removed and_.
20 the residue is dried under a high vacuum Y| (11 % of

th. ) LC-M5 (Method 10): Rt = 1.17 mn; M (ESIpos). |n/z = 315 [ M+H] ;
11-1- 14MR (598G, n%%fq@ eongpoun@;ﬁﬁgﬂf. 1A %e@ss&ﬁedﬁmi G183 195

(S 1H)1628(1%§ 191 mc@(g%rgané c@glpourgds from Examp? lgﬂdandl H?i mg &)Zénmol) p-
245 (2, 2- Ditotetiegtlfordpeciy npnvhytirate Arg/ddded of RE- dhdXhS ntixtnzzio ltheh-rgddtedl iiPa

gbg%;jg(é?g?%ﬂfg}%%ﬁgxg %g(g\bz{#ggg%‘b%]bg?) at {8} °C for 1 h. The mixture obtained is then

purified directly by means of preparative HPLC (RP18 ‘column; mobile phase:
C

acetonitrile/water gradient with addition of 0.1 % TFA).
Yield: 71 mg (17 % of th.)
LC-MS (Method 1): R, = 2.03 min; MS (ESIpos): m/z =314 [M+H]";

25 'H-NMR (400 MHz, DMSO-d): §=9.38 (s, 1H), 8.57 (s, 1H), 8.31 (s, LH), 8.02 (s, 1H),
7.79 (s, 11), 7.47 (s, 1H), 3.72 (s, SHD.

Example 74

30  4-(1H-Imidazol-1-ylI)-2-(6-morpholin-4-ylpyrimidin-4-y1)-1,2-dihydro-3 H-pyrazol-3-one
hydrochloride



2 m of a4 Nsolution of hydrogen chloride in dioxane are added to |
22 ng (0.1 imol) of the conpound from Exanple 84.and the mxture is

stirred at vWR® foor/k7¢71 The solid is 5_fligtered of f and mri/BE200Td®SS 27
hi gh vacuum Yield: 17 ng (97%of th.) LGMS (Method 10): Rt = 1.17

m. M5 (ESIpos): rn/z = 315 [ M+ 11I-NI\/R(500 Mtz, DVMBO-d6): 5 =
8.42 (s, 1H), 8.29 (s, 1H), 823 s, 1H), 8.18-8.08(m 1H), 7.90 (s,
111), 7.69 (dd, 1H), 3.78 (s, 1.02 (s, 9H). Exanple 86 15

142- (6- Mor phol i n- 4-yl pyrlmdl n- y1) 3- oxo0- 2, 3-di hydro- 1H pyrazol - 4-y

11-1H 1,2, 3- triazole-4-carbonitinile trlf uor oacet at e 20 250 nig
(1.1 nnDI) of the conpound fron1 A 2%%_ (1.1 nrnol) of

t he conpound from Exanpl e 16A .2 p t ol uenesul foni c
aci d nonohydrate are |n|t|aIIy r’dubbd n1 THE. The m xture
is reacted in a single node m cr ovdlve ( Expl orer) first at 120C
for 3.5 h and then at 130C for 4 h. TheH25 m x{uy¢ is allowed to cool
to RT, 5 .ml acetonitrile are added and the m xture is left to stand
for 24 h. The supernatant is decanted off and the precipitate is

washed once s Bféag& Qcpyicrn %tqwﬁlﬂgenmaﬂdém%ﬂaﬁgafe%da g0efe 4.1 Jn)?

super nat ant _decant e re | s concen rat ge resl

obt ai ned i PTtli mpoyngd ?051#4%@;&%7%911 Faixgye IS\W %17 Thepspli s

- PCT/ EP300HIRE:38d1T, phasheartatdev@ithiRLCm %&n@@hntmﬁmermiﬂl dubsqanash dried in

acetonltrllg yater gradient with addition of 0.1 % TFA). The
uct-containing fractions are conbi ned and concentrated. The solid

ﬁ'due is stirred twice in a mxture of a little tert-butyl nethyl

et her and aglélamaﬁl@[@%mofasgtomtrl | e. The supernatant is decanted

off each-tinme and the solid is finally 5 dried under a high vacuum

Yield: 15 ng (3 %of th.) LGCM (Method 4): Re = 1.57 nin; M

( ESI posd): . rﬂCzNE 34gh¢AHR; = 001 1in;MENESIpenomKkA# 3 14NEEH 6) : 8 = 8. 58

(s, IH), 8.24 (s, 1H), 742(s 1H), 3.80-3.63 (in, 8H) Exanpl e 87

15

142- ( 6- Mor nHIMR- (09 M- NPl 5715 46 o MB35 (& D 37 5#%&7?&’?& 4Dy

1] - 1H 1, 2, 3-82t(s) &0V .86 4s, ¢ H), tio’r‘i’i(ls;éil-l{)e hydr ochl ori de

15 Example 75

2-(6-Morpholin-4-ylpyrimidin-4-yl)-4-[4-(trifluoromethyl)- 1 H-imidazol-1-yl]-1,2-
dihydro-3 H-pyrazol-3-one hydrochloride

o O

61 2.

20 x HCI

309 mg (1.0 mmol) of the compound from Example 44A are dissolved in 7 ml THF. 195
mg (1.0 mmol) of the compound from Example 16A and 38 mg (0.2 mmol) p-
toluenesulfonic acid monohydrate are added at RT and the mixture is then reacted in a
25  single mode microwave (CEM Explorery at 150 °C for 1 h. The mixture obtained is
subsequently purified directly by means of preparative HPLC (RP18 column; mobile



20 3 mM of a 4 N solution of hydrogen chloride in dioxane are added
to 18 ng (0.04 mml) of the conpound from Exanple 86 and the m-xture
is stirred wio RO 0873 h. The solid islifidktered of f, WaRECEEPWUFF0O03877
tert-butyl nethyl ether and dried under a high vacuum 25 Yield: 15
ng+ (97% of . - V. . =1k 138 0 S : =
(1 1] 5 RBS Ao Sl mghiod bl A, KpEDlonutt Racidfd
246- ( 3- Wdrqﬁa}@geqrqz gembingd and the solvent is removed. A 4 N solution of hydrogen chloride

-yl) py g i4 gi dh midkaii?é—ﬂs-ﬁdécll:d; the ﬁes%der The ﬁiéxt%mﬁi)sglecﬁatlcﬁ?gﬁr 10h ghlg}gfoeasbﬁﬂ-iﬁ
- one , of ,t he.conpoun rom Exanpl e an ng
(1.7 mol) r%{e{'ﬁoécfgb%%&}lﬂﬁerfaﬁﬁgﬁ%1 e 11A are initially introduced
into a ixture of 6 M THE and 10. 6 m ethanol. 63 ng (0.3 nmol)

p- t ol uenesupfRnhe A SlogDRRydrate are added and the m xture is
reacted in a singlé node m Crowave (CEM Explorer) at 130 Cfor 1.5 h.
The m xture is allowed to cool to RT, a further 50 ng of the conpound
f r om ExanplieC-34s @viethad BpRt 4l 31 tiip; B (BSThok)uares a82 fvik-H]'aci d
nonohydrate are added and the m xture is heated at 150 C for 1 h. It
is allowed to cool to r.gomte;gerature and is decanted off_ fromthe
15 sol i1® and-NNR 60 Mz PMESHEH Ssetéd @ L BeX3 (i 1R, FHE(K 5B) iBd et 1Eh:
1). The suppin@! By, 3de¢arped off and the wash solution are conbined,
the m xture is concentrated and 5 nl ethanol and 5 mM THE and a
spatul a-tip of p-toluenesul fonic acid nonohydrate are -added to the

resi due obtEpamale 76§he nixture is reacted again in a single node
mi{crijowave (CEM Explorer) at 150 Cfor 2 la. It is allowed to cool to

RT and the sgljd forned,is filter ff 20, (;sol.i atch .2).

H e o Brlenang By OB o AR TS VA Red ik B g

puri fi cati dmidagoledi-cartmphitoie trilyomeeide of preparative HPLC (RP18

col um; nobile phase: acetonitrile/water gradient with addition of

0.1 TEA). The product-contai npng fractions are conbi ned and :

concentrated. The residue igdisgsolved in ethanol, a little THE is

added and the m xture is concentpated, with formation of a

precipitate. The solid is firtgred off 25 and washed with THE (solid

batch 3). The three .solid batches obtained are conbined and the

m xture is dried under a high um el d: 1q\§rrg(22 % of th.) 30

LC-MS (Method 8): Rt = 1.00 fin; (E§l pos)/—in/z = 301 [MrH; WO

2008/ 067871- 123 - PCT/ EP2007/ 0Q8 i N4Q y DMSO dé): S =

8.47 (s, 1H), 8.36 (s, 1E1l), 8.18 (s,\ 1]/)', 7784 (S, 1El1), 6.97 (s, _

IH), 5.92 (d, 113), 4.69-4.49 (m 113M, 4.41-4.33 (m 213), 3.95-3.86

(m -211). Exanple 89 5 x CF,COOH :

246- ( 3- Hydr oxyazetidi n-1-yppyri mdin-4-yl1]-4-(1H 1, 2, 3-tri-azol -1-yl) -

1,@di %dro-Sprrazol - 3-one hydraochl O{i de HO N NI NQ x HCl , 10
976 mg (purity 72 %, 3.0 mmol) of the compound from Examplé 45A are initially
introduced into 20 ml THE. 586 mg (3.0 mmol) of the compound from Example 16A and
114 mg (0.6 mmol) p-toluenesulfonic acid monohydrate are added and the mixture is

then reacted in a single mode microwave (CEM Explorer) at 150 °C for 1 h. The reaction

niixture is  first pre-purified chromatographically over silica gel (Biotage
25  chromatography; mobile phase: methylene chloride/methanol 10:1 with addition of a
little aqueous ammonia solution). The crude product obtained in this way is then purified
further by means of preparative HPLC twice (RP18 column; mobile phase:
acetonitrile/water gradient with addition of 0.1 % TFA). The product fractions of the
HPLC chromatography are combined, the same volume of water is added- and

30 lyophiiization is carried out.

Yield: 11 mg (1 % of tlr.)



3 mM of a4 Nsolution of hydrogen chloride in dioxane are added to
105 ng (0.4 nmol ) of the conpound from Exanple 88 and the m xture is-
stirred at o foor/ok7&71The solid is .filitered of f, washeCmEPI07/008877
tert-butyl methyl ether and dried under a high vacuum 15Yield: 117

ng. (99 %of th.) LGMS (Method 8): RE = 0.99 nmin; M5 (ESlIpos): rri/z

301 [ MtHr; 1H NVR (400 MHz, DMSO-d6): 8= 8.50 111), 8.38 (s,
113) 8. 22 UGM3I @8thodr4BR: T4, 541H)1;M5(65319’58)(31/219é9[1\4 +88; 4.60 (m
113), 4.43-4.35 (m 213), 3.97-3.88 (m 213). Exanple 90

2-(4,5-D h i n-2- y.1)

ol - one SE LR (pMe RO S 153 befRistl st R G D
mmol ) ofs t He48amMigyadofx&nmb8&pl e 42A and. 172 ng (1.3 nmol) of the
conmpound from Exanpl e 26A are initially introduced into 5 nil

et hanol . 48 ny (0 mmol ) p-tol uenesul fonic acid nonohydrate are
added and tExam#lefire is stirred under reflux for 24 h. The mixture
is then cooled to RT during which the product 5crystallizes out: The

crystals are f] Iter off and rln S anol
and petrol € (]gtl}% LR gﬁj u%{gggfjg%l?’%oelﬁpg%zwdl }é’hhl gh
vacuumloyi emﬂa26154 ngb‘émn%bsfdr@dhlqﬂdio LC-M5 (Method 8): Rt = 0.92
mn; M5 (ESIpos): nmlz = 256 [ MtHr; 1H NVR (400 MHz, DIVBOd.6): 5 =
8.23 (s, 1H), 8.15 (s, 1H), 8.07 (s, 21ff), 7.52 (s, 111), 7.08(s,
1), 2.36 (s, 311), 2.26 , 3H). 15 Exanpl e 9l
2-(4,5-D net hyl pyri di n- 2-y§\-4- 1H i m dazol - 1-y1) -1, 2-di hydro- 3Hpyra
@3-0% hydr ochl ori de 20 C 5mM of a4 Nsolution of hydrogen
chlioride in dioxane are added\to 200 ng (0.5 nunol) of the conpound
froth Exanpl e 90 -and the m xt is sPirred at, RT for 1 h. The sotid
is then filtered off, washe i i oxane and
tert-butyl nethyl ether and B5 i uum Yield: 117
my (74% of th.) LC- M5 (Method 10): 0.28" mn\\Ms (ESIpos): nlz =
256 [ MEHr; 30 1H NWR (400 MHz, DMSOM : @ 500(s, 1H), 8.40 (s,
111), 8.26 (s, 1H), 8.13 (s, 8. 08 (s, 1H, X;H 7 (s, 111), 2.40 (s,
31ff), 2.28 (s, 311). WD 2008/067871.- 125-PCT/ EP2007/008877
Exanpl e 92

976 mg (purity 72 %, 3.0 munol) of the compound from Example 45A are initially
15 introduced into 20 ml THF. 586 mg (3.0 mmol) of the compound from Example 16A and
114 mg (0.6 mmol) p-toluenesulfonic acid monohydrate are added and the mixture is
then reacted in a single mode microwave (CEM Explorer) at 150 °C for 1 h. The reaction
mixture is first pre-purified chromatographically over silica gel (Biotage
' chromatography; mobile phase: methylene chloride/methanol 10:1 with addition of a
O 20 little aqueous ammonia solution). The crude product obtained in this way is then purified
further by means of preparative HPLC twice (RP18 column; mobile phase:
acetonitrile/water gradient with addition of 0.1 % TFA). The product fractions of the
HPLC chromatography are combined, the mixture is concentrated in vacuo, the residue is
taken up in 1 M hydrochloric acid and the solution is lyophilized.
25 '
Yield: 14 mg (1.2 % of th} -

LC-MS (Method 10): R = 0.47 min; MS (ESIpos): m/z =357 [M+H]";

30 'H-NMR (400 MEz, DMSO-de): 8= 9.20 (s, LH), 8.57 (s, 1H), 8.53 (s, LH), 8.29 (s, 1H),
8.23 (br. s, 1H), 7.80 (br. s, 1H), 7.49 (s, 1H), 3.72 (s, 8H).



245- (2, 2- D net hyl propoxy) pyri di n-2-y11-4-(1Hi m dazol -1-y1)-1, 2-di hyd
ro- 3H pyrazol 3-one 233 mg (1.0 mmol, purity 90 %9 of the conpound
f rom Exanplwoddbsaseeiinitial ly introdudqed-into 4 m et TOWEP2AGM08Y77
(1.0 mml, purity 75 % of the compound from 10 .Ekanple 12A and 38
ng- (0. 2 uenesul foni ¢ acid nonohydrate are added and the

m xture %Munder reflux for 16 h. The m xture is then all owed
to cool to RT, the solid which has precipitated out is filtered off
and washed Wﬂﬁ—@ahbllH—ﬁ&li@éﬂ@ﬁ-m%ﬂ)—ﬁﬂﬂo-&hQiiﬁ)Qird}-CﬂHL@rﬁabi-E@;]plﬁdﬁﬁe-ap hi gh
vacuum A furtﬁ@i aqﬂyqt gb thqpﬁgngftﬂponpound i s obtained | aS7

puri fying tARRBGASH RIS oBF P ati on via preparative HPLC
(RP18 columm; 15nvbil e phase: acetonitrile/water gradient with
addition of 0.1 % TEA). Yield: 264 ng (78 %of th.) LC M (Method
10): Rt = 0.88 mm M (EBgos): 1-1] +; 20 1H NMR (400
M-z, DMBO-d6): 5 = 8.22:.6 {% 62 (datN1H), 7.52 (s,
1H), 7.10 (s, 1H), 3.75°(s,l 2H), 1\Q2 4SSN \fﬁlﬁp '
245- (2, 2- Di- met hyl pr.opoxy) py+iadi n- 2- yIl- 4- (Y H-4 ni daZol - 6N 1) - 1, 2- di hyd
ro-3H p yrazol 3-one hydrochl oride WO 2008/ 067871-,126

- PCT/ EP2007/ 008877 The solid is subsequently filté& of f, washed
once with dioxane and twice with ten-butyl nethyl ether and

subsequent |y dried under a high vac -Yield: 129 4 %of th,).5
Ve (vt rida Teeyeuiy O s SelS b Piepmaaii 55 Shable ik dre ikl
11(1j NVR ( 4Gfxrdduized ibMSQD- @BTHF5322 18g §25 frsnol)l¢f)the Sorndiufd fromiBlampds 224 futl

111), 8,18-8. , . 1H) =7, ;
11F7) QQ Z 95§ (ré? (g%)n,n%li% &Jzﬁxélge%e%uwgég%mcgnaoﬁzpééagtz 1R ta)tdd%d anid th Snikblde is
2- (4, 5- Di mBtavAdDY 3 dirgle poge proroRaYe (GEN, e 13 152 THE9tr Brabhpreaftey, fhe
1, 2- di hydr %iﬁf@fs@ﬁﬁﬁc&d@é&ly@irﬁéaﬂﬁ)bﬁ@@pﬁrﬂﬁe H&L.C (RP18 column; mobile phase:
' * acetonitrile/water gradient with addition of 0.1 % TFA). The product fractions are
combined and concentrated, 2 1 N solution of hydrogen chloride in dioxane is added and

15  the mixture is stirred at RT for 1 h. The precipitate is filtered off, washed twice with 0.5
ml dioxane each time and dried under a high vacuwn.

" Yield: 144 mg (24 % of th.)
20 LC-MS (Method 8): R; = 2.10 min; MS (ESIpos): in/z = 353 [M+H];

O ~ "H-NMR (400-MHz, DMSO-de): 8 = 8.94 (s, 1H), 8.54-8.42 (m, 4H), 8.20 (s, 1H), 1.58
T 69, | -

25- The compounds listed in Table 7 are prepzired analogously to the examples given from
' ~ the corresponding educts. Instead of camphor-10-sulfonic acid, toluene-4-sulfonic acid
monohydrate can also be employed.

Table 7
30



347 mg (1.3 rrunol) of the conpound from Exanple 44A and 171 ny

(1.3

mol ) of the conpound from Exanple 26A are initially introduced into
5-m et hanafo %83/m872Q (0.3 mol ) p-toliugnesul foni ¢ acip TBPIIOTH0SEE

Example 82

are added and the mi xture is stirred under reflux for 16 h. The
reaction sjolution 1s purified directly| by ans of preparaf, hvlﬁ‘ PLC
(RP18 col ymi*™/Bbi | e phast™&Eetonitri| e/ WAIEt g adi wi T HT388i ti on
of 0.1 % T[FApe. The product-contai ni ng fraegdrone  alESDIMHHI ‘N @MSOes)
partly concentrated. The solid is fi Iteg,(;:dqngs o MVaspegamM th wat er and
dried under a high vacuum 25 Yield: 84 ng (15% of th.) LC M5 (Method
8): R = 1.88 nmif; M5 (ESIpos): rn/z = 32343TIM1H] 36FHENVR) (400 MHz,
DMSO-c16):} 5 = 827 (s, 1H), 8.25 (s, [0H),yi8d18 (SR, (hkdhed)8| 15 (s,
1H),  8.08 |(s, 1H), 2 38 (s 3H) 2.27 (B, (;}":')fﬂm Exarrple 9b
2- (4, 5- Di nethytpyrtdi-n—2=yH—4—f4=(trftrdoromethy=—tHimtazot=t=y1}
-1, 2-di hydr o-78Hpyr aZpl - 3- one hydrochl of i d@AZSA 2. Buait }960f | (00AMIR): 6=
sol ution of hydrog | orfjde I/'-ﬁ= i oxape afg; added b.62 R mgpgs(@s 21y, 8.82
nmmol ) of the conpouhd 9 94 pnd the m ldge |§1 st ]gﬁg 6;1
RT for 1 H. The soli |S\10/fllter of f wished i R g0
wi th di oxgne anditert- butS’{ met hyI st her and subgequent | y pAH).Ed 0t
a high vacuum Yield: 65 ng (99 %of M) 15 LC (Met hod [k RkT7.77
1.03 nin; |[MS (ESlpos): rn/z = 324 [ M+F|1+; 1H NMR (400 MHz| DNVBSO-d6):
8 =8.27 (ls,—1H) | 825 (s 111} 818 [s 1H 8113 (g 1} (ad, gH ,
1 2.37 |(s,80311), 2% 20 Exi nPl B 9@Aa, 264 m/z=257; |(400 MHz):§=
-(2, 2-|Di net hylpkl o i di n-_—:&yl] 4 .
(trifluorgnethyl -fH—l - ]jL f‘r%i/dro-SHIf)zynr“azo 8—’453-(50}1@’8'25
‘hydrochl orji de x HC \1. purl'{W%QO 49 Qd¢thadfe BATh GAUG:
from Exanpl e 44A|are initial PF'y i nfgpduced into 4 |nl ethano| 260 @),
(1.0- nmol pur|t3 75 % of the corrpoun:i from 238 (s, 3,227
(s, 3H).
81 9% U 3A,20A | miz=273; |(500 MHz): =
"\ 7N ) N [16] 0.64min | 8.48 (s, 1H), 8.44
s N x HCI 85% (Method 10) | (s, 1H), 837 (s,
1H), 8.27 (s, 1H),
8.02 (d, 1H), 7.90
(s, 1H), 4.50 (s,
. 2H), 3.35 (s, 3H).

- 2-[5-(tert-Butoxymethyl)pyridin-2-y1]}-4- (IH 1,2,3-triazol-1-yl)-1,2-dihydro-3H-pyrazol-
3-one hydrochloride :

“(1

x HCI




Exanpl e 12A and 38 ng (0.2 mne]) p-toluenesul fonic acid. nonohydrate
are added and 30the mixture is stirred under reflux for 16 h.

Ther eaf t er ,WiCt20i08/0628ident r at ed and the Inésidue is puri fBCéHEPi(H)7/OO8877
preparative HPLC (RP18 golurim nobile phase: acetonitril e/ water

2008/ 06787153, 5&8{3 @Eﬂnﬁr%?%/ gﬂ@&? d H5A%HEH Ripled, A Qn@%% g]! =28 00%37]9 \/)Jof"ﬁ&e

TFA). The product-contal ni ng ctions are | ned ent
i s renpved.coBpRindfrop Expmplg) Lid gFe ertiahambgdrred nintr ﬂ@jénh phadx dHe mg

are added t(0. 6t1hh@oln Gpsﬂoﬂieﬁesalfdmb heldrmmtdhsz&rateSars taddedeshdf g nﬁﬁtufa 3. stifBé at
?g|4:3/(? 0:‘ S t Lll%’f I%Jt%ns% d!%r& e?th%l] gmg@eg%arﬁf' ﬂle %h‘ eE§I ur1fI e% by meal%sgg
[ MtHr i §01m1¢vaat1(\rq LKHRP1 ) mo@ﬂ&p]@sggw@tgmtrﬂ%vateg g@.@l.egt \_ﬂmh ggdition
iflg)z [ ZS (7 ,]0-\2 of @81| godﬂFA%l Hhhe p?bd?llét ﬁ%ﬁg&ﬂm chmBhel Snd %ﬂcent@%&famfdechg fesidue i IS
22 hyat o Shied s 20 Vi, o 5 £ ! s s oo i dipka are

3- ({6- [ 5- Oxddeti :(nﬁ]ﬂle niRnR-is stirasiodt RI- §pt )l 12 The ahliaid ﬁﬁeﬁﬁoﬁywasamﬂmmwf]zp

Vo S R B g ) oot 2

3-hydr dfyazetidine 1-tert-butyl ester are |n|t| all'y introduced into
15 m di oxafield: 360thg(S B ot} ) of a 2 Msolution of the phosphazene
base P2-tert-butyl in THF is added at RT. The m xture i s subsequently
stirred at RT for 15 min and 350 ng (1.3 mml) of the gorrpound from

5@pl e 52AGMS Girtesl 8)TRe= ﬂnﬁ(’ﬁ@ﬂé‘@@ﬁb@ﬁ péeTBBUMih; a singl e node
mi¢cyowave (CEM Explorer) at 120 C for 1 h. The solid is separated off

by fil rat iy

"% subddquenti D R SIS SR BB RE e bl e AL S
nobi | € phagéd, 1&0eT.9h(st 1), élﬁMSeﬁH)gl A%(seft).wi th addition of 0.1 %
TEA). The product-containing fractions are conbi ned and partly
concentr at The solid is filtered off, washed with water and dried
under a hi?&&@é&% 10. Yield: 82 ng (12 %of th.)

20  4-(1H-1,2,3-Triazol-1-y1}-2-[4-(trifluoromethyl)pyridin-2-yi]-1,2-dihydro-3 H-pyrazol-3-

one hydrochloride
@NJ}

x HCI

25 631 mg (3.0 mmol) of the compound from Example 3A and 531 mg (3.0 mmol) of the

comp-ound from Example 25A are initially introduced into 10 ml ethanol. 114 mg

(0.6 mmol} p-toluenesulfonic acid monohydrate are added and the mixture is stirred

under reflux for 16 h. It is then concentrated and the residue is purified by means of

preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient with addition

30 of 0.1 % TFA). The product fractions are combined, the solvent is removed and the

.. residue is dried under a high vacuum. 20 ml of a 4 N solution of hydrogen chloride in

' dioxane are added and the mixture is stirred at RT for 1 h. The solid is filtered off,
washed twice with terf-butyl methyl ether and dried under a high vacoum. -

LIS )
Lh

Yield: 231 mg (23 % of th.) -



LCM5 (Method 10): Rt = 0.98 min; M (ESIpos): mz = 401 [MH ; .
15111- NVR (400 MHz, DMSO-d6): 5 = 8.77 (ls, 1H), 8.61 (s, 111), 8.43
(s, 1H), 7.907008/0618%1, 7.78 (s, 1H), -3197-5..38 (in, 1HCT/APZNTA0RB77
(ni, 2H), 3.96-3.86 (m 2H), 1.40 (s, 911). Stage h)

202-[ 6- (Azeti.di n- 3- onxy)pyrlmdln 4-y1]-4-(1H 1,2, 3-triazol -1-y1)-1,

> (160 5. oxaR RS §7R T Lo3onn S pesdvﬁ@a%%% Fazol - 1.

yl ] pyri mdin-4-y1} oxy)azetidine 1-tert-butyl ester are suspended in
2 m rnathyh%{j'm%jI ¥ IS d t d
at RT for 1 @(rga)?ﬂ ]13M'§h0 Eﬁst u?ggqg %@geﬁr?{ﬁaﬁ%%gr?g TEH)S 347 &
resi due i s Gk é82 (mdl). afrﬁdglfﬁ acuum 3 nil of a 4 N solution of
hydrogen chl oride in-dioxane are then added to the residue and the

m xt ure isglo stlgﬁed at Rl for 1 h. The solid is then filtered off,
washed in once with dioxane and tert-butyl nethyl  ether and
dried under a high vacuum Yield: 54 ng (97%of th.) WO

2008/ 0678712[ 513%- Dﬁﬁéﬁ‘l %E J)Qﬁﬁﬁ?igﬂ& Fg” Hﬁ%l&)—%?\/sm-ﬁl&r&gﬂf n;

M5 (ESI Bos) _f[

9.50 (H Yfﬂff?"n@ 37(br s, 1H), 880(s 1H), 8.63 (s, 1H), 8.44

(s, 111), 7.90 (s, 1H), 7.80 (s, 111), 5.57-5.48 (m 111), 4.43-4.32

(m 213), 54.18-4.07 (m 2H}3 Exarrple 98 - C’B

{245- (2, 2- Di net hyl pr opox#t) i di T=8- oxo72, 3- difzpydr o- 1H- pyrazol -

4-x1}-1H101, 2, 3- triazol eq4€arbonitril e Bydrgahl oride 150 ng (0.6
) of the corrpound from Exanple 4 re Nnit' iy troduced into

2.5 15 nil ethanol. 166 ng (0.6 mml, purit % of the conpound

from Exanpl e 12A and_24 ng (0.1 mml) p-tol uenesulfonlc aci d

nonohydrate are .added and the mixture is stirred under reflux for 16
h. The reaction solution is purified directly by nmeans of preparative
HPLC (RP 18 7¢ahg (0§ nimdl) betiphaspouat ftarklanidles hahe sy nadiperity 36 ¢4 0.8

addi tiqmg of Pé 8%%%@11)0;%%%%%5 atal ﬂhfg@]yf 15%&&'0%1&(1?{ il E@lggdln?ld

and-concéentt a ut 1 on ori

di oxane ar éen@é2and) prieluenssylipgic asid wa@wdéﬁﬁﬁa&ewé %Wh@nv@@t i SHEef
at RT f or Tunlder rEREx POr6U W Q‘hlar%aft‘@ﬁﬁ eNéonddtdtadnshdttherckiatd ﬂgﬂnﬁsd 8y inedns
te

e AN o) ok ol o S

DVBO- d6) : Sddition380(1% Tflkj)) Thegpraduct §actions pre @pibinecthe 3alg§nt iBrepwvediand
1H), 7.200 (tﬂéjresﬂi&é-?s dugdZ@deﬁ'%’lng%]\;ﬂsumﬁ- 03 (s, 913). 30 Exanple 99
644- (4- Cyano-1H 1,2, 3-tri azol y1) - 5-o0xo0- 2, 5-di hydr o- 1H- pyrazol - 1-yl
]Pyridine 3-tert butyl ester hydrochl oride

C Yield: 28 mg (11 % of th.) |

" LC-MS (Method 10): R, = 1.17 min; MS (ESIpos): m/z =315 [M-+H]";

25 )
TH-NMR (500 MHz, DMSO-dg): 6 = 8.42 (s, 1H), 8.29 (s, 1H), 8.23 (s, 1H), 8.18-8.08
(m, 1H), 7.90 (s, 1H), 7.69 (dd, iH), 3.78 (s, 2H), 1.02 (s, 9H).
Example §35

30

2-[5-(2,2-Dimethylpropoxy)pyridin-2-y1]-4-(1H-1,2,3-triazol-~1 -yl)-l,2-dihyd1‘o-3H—
pyrazol-3-one hydrochloride



WD 2008/ 067871- 131 - PCT/ EP2007/ 008877 150 ng (0.6 mmol) of the
coprpound - from Exanpl e 41A are initially introduced into 2.5 m

et’hanol . 1ABOPORMEBRHI nol ) of the comrpddnd from Exanpl RCER2GHTARET7
mg 5(0.1. Mol ) p-toluenesul fonic acid nonohydrate are added and the
m#a&ture is stirred under reaction solution is
purified directly by meahigC HPLE ( RP nE&pncol um; nobil e

phase: acetonitril e/ -water nt th Addi tHon of 0.\l % TEA). The
product -contai ning fracti ons are conbi A i EE IS
concentrated and the residue is dried Under 1 gh vacuum 5 nl of a

4 N solution of hydrogen chloride in O 10 difpxane sgiel added to the
residue obtained and the mxture is stirred at RT for.30 mn.. The
solidis filtered of f; washed vvith ter -butyl nmethyl ether and dried
under a hi ghmysaCudam solﬂtfbhd)fh & chifidefin dibxanekde 4ddéd/lo MR O rihol) BF

= 1 96 m n; H ]Pl\ﬁ
8 = 0.39 (& the ?i) %éragic} Eya]fztlpb_ é@anét?ﬁ{% MT%#S%&%%? ﬁ%l 1883%?121 15
9H). 205 Edfdiept ﬁ@@ﬁl@dméﬂf@éu%@wwyazetl din- 1
-yl) pyrimdin- 4 y1] -4- (1H i m dazol - 1-y1) -1, 2-di hydr o- 3Hpyr azol - 3- one
trifluoroa t 00 7871- 132- PCT/ EP2007/ 008877 m et hanol .
The i xt ur??@ ?é%\/\?%ﬁﬂi#tg?sr ngl e node m crowave (CEM Explorer) at
120 C.for 30 mn. After f||tration the reaction solution is purified
via preparatéyes h&héa { PR1§1 goLums speatpnitrile/ water
gr ieg -with'adgir tion Oc?) .17°% TEA) . @éﬁg sgroduct cont al hi ng

i Ofs are concentrated and the residue is stirred in a mxture 5
of 5 m terH-INMRy (50004 Hy) DEISORd;)ahd 8142 x 1Fpt8EnG] 11H)@.230en1 H), B118rSe8

off with suyctign. r eaf bk ifhe by means of

prepar at i vg&Hlﬁ?Z 7@@’8@?5?%%@’ trlrlnIEirssf jH fiojlgsa? Hnr tril e/ water
gradient- with addition of 0.1 % TEA). The product cont ai ni ng

fracti ons @@ngNePéned, the mxture is .concentrated and the residue
IS drrgd under a high vacuum 10 Yiel.d: 115 ng (21 % of th.) LC M5
(Met ho = 0.80 mn; M5 (ESIpos): mz = 300 [M+1-1]; 151 H NMR
(400 MHz, @NB@ﬁd@PEP118111“z49’1}3®11(1§1n 4n=lr§) 3-08 0893~ ~fipydreHl-pgangd- g J-147+),2,3-
8.02 (t, 1H)taone—ﬁ@arﬁan‘ﬂlbﬂnﬂu@ro%Zetﬁt%, 1H), 4.70-4.61 (n, 1H),
4.47-4.38 (m 2H), 3.98-3.90 (m 2H). Exanple 101 '
202-[6- ( 3- Hydr oxyazeti di n-1-yl) pyri m di n-4-y1] - 4- (1Thi m dazol -1-y1)-1
, 2-di hydr o-3H pyrazol - 3-one ochloride 25 100 ng (0.2 mna of the
conpound from Exanpl e 100 argrgtjrred with 3 mMm of a 4 N solution of
hydrogen chloride in di oxane solidis filtered off; washed tw ce
with ten-butyl nethyl ether and dri ed under a high vacuum Yield: 78.
ng_ (96 % of th.) 30 LC M (Met 0.80 mn; M (ESIpos):

r{t}z = 300 [MrH; WD 2008/ PCIVERRO07/ 008877 3H NVR
(400 MHz, DVBO-d6): 8 = 9.42 E

‘ 13
50 8. 25 |
8.03 (t, 1E), N 'é\)@ (s 10

x CF,COOH

20
250 mg (1.1 mmol} of the compound from Example 41A, 207 mg (1.1 mmol) of the
compound from Example 16A and 40 mg (0.2 mmol) p-toluenesulfonic acid
monohydrate are initially introduced into 10 mi THF. The mixture is reacted in a single
mode microwave (CEM Explorer) first at 120 °C for 3.5 h and then at 130 °C for 4 h. The

25  mixture is allowed to cool to RT, 5 ml acetonitrile are added and the mixture is left to
stand for 24 h. The supematant is decanted off and the precipitate is washed once with
acetonifrile. The wash solution is combined with the supematant decanted off and the
mixture is concentrated. The residue obtained in this way is purified by means of



7.82 (&, 1H), 6.97 (s, 1H), 4.69-4.60 (m 1H), 4.47-4.37 (in, 2H),
3.99-3.90 (m 2H). Exanple 102 5

2[+6- (Et hy| SHPI2085406p8/41i t ni di n- 4-y1] - 4-(2H- 1, 2, 3- t ri azolPALERICOV/REHTh
ydro- 3H pyrazol -3- one H3C L-s 200 in (0.7 nmol) of the conmpoUnd
front Exanglgapdie #Pe.CSEINERERENE ﬁlo%ﬂelpmise an&omaﬁ%a@f gﬁalenﬁ&nﬁadcﬁﬁe@

i-nmol ) eth t e_adde % n
e SR Oy el St S MRl Or O e St LS ek e, T
i ce. The msphdirssidus iststireddvia¢ 1IRT rhigtur@ oba ﬂlttleltenzkbutﬁ.tmcthylsether and a few
subsequentl
stirred at for ?Ltgﬁl%w {’%h%g %%?t ?e&a%%ﬂlt%dnbgg%&t 1?[!é):l%)sdo ta| n(ka lf' finally
purified didrieepdergighs9q4uBf preparative HPLC (RIP 18 col um; nobile
phase: acetonitri | e/water gadient with addition of 0.1 %TFA). The
product-co S are conbined, the mxture is
concentrat h!j{l’%ﬁég%a tgge is dried under a high vacuum 20 Yield:
39 ng (18 %of th.) LGM (Method 10): Rt = 0.81 mm WMsS (ESlpos):
in/z = 290 jJdvAs (Method 4 R—157mm MS (BSipos): m/z = § WFHMOO M-z,
DNSOdq%)8= %d ) , 8.60 s,(H)p) I827( 1H),
257. 90 3. 20 (q, 2H) 1. 35 (t, 3H. Exarrple 103
216- ( Et hyl éHI-I‘ﬂMRy{ﬂiDﬁ;MHm JEMSO!%@WLL& =8, 181& 151D 8324t (s HERI742-(y,1)H)1 3 BOeh. ¢y
dr o- 3H pyr%ﬁ.1 g 30 one hydrochloride WO
2008/ 06787 CT? P2007/ 008877 35 ng (0.1 mol ) of the conpound from

|l e 102 are stirred wwth 1.5 m of a 4 N solution of hydrogen

iri de i Exdiops@$e. The solid is filtered off; washed twice with 5
tert b yI rret hyl ether and dried under a high vacuum Yield: 36 ng
(90 %o LC- M5 (I\/bthod 10): & = 0.80 m.n; ESIpos): in/z =
290 [ er ~(8 ¥ o) (mewlwrlzmdlws@)ﬁsaxo 253- élhsdrgdf% BYMW yiB 1B ,2.3;
1H), 8.44 (tﬁazoﬂel-ﬂ carBord il Bydrddilloridé. 91 (S 1H), 3.21 (q, 211), 1.35
(t, 311). Exanple 104 15
2-(6-{[2- (D et hyl am no) et hyl ] ulfanyllpyrlmdln 4-y1)-4- (1H—1 2,3-tri
azol -1-y1)-1, 2-. di hydro-311 ol -3-one trifluoroacetate 20 200 ny
(0.7 mol) of t he conpound ﬁrom anpl e 52A are dissolved in 2 mM DW
under argon. 13.1 ng (1.0 - (di et hyl am no) et hanet hi ol are added
dropwi se and the m xture is th n cooled to 0 C. 35 ng (0.8 mml, 60 %
strength in mneral oil) sodi dride are added and the mxture IS
allowed to warmtoRTandlsNitlr ed a RTf}‘d) .5 25 h. 3 mM water
are subsequently added sl ow y\la g e stirred for 15 mn
The precipitate is filtered oft'Nand tihe filtrate i'Nconcentrated. The
- residue obtained in this way is purifM via pr, rati ve HPLC (R1318
columm; nobil e phase: acetonitril el wdlt er gr adi é‘ﬁ'favm th addition of
1'% EEA). WO 2008/ 067871- 135 - PCT/ EP2007/ 008877 Yield: 129 ng (41
% of th.) '

3 ml of a 4 N solution of hydrogen chloride in dioxane are added to 18 mg (0.04 mmol)
of the compound from Example 86 and the mixture is stirred at RT for 1 h. The solid is
filtered off, washed with tert-butyl methyl ether and dried under a high vacuun.

25  Yield: 15 mg (97 % of th.)

LC-MS (Method 8): Ry = 138 min; MS (ESIpos): m/z = 340 [M+HT;

'H.NMR (400 MHz, DMSO-dg): § = 8.58 (s, 1H), 8.25 (s, 110), 7.41 (s, 1H), 3.82-3.57
30 (m, 8H).



LC—I\/B (Method 10): Rt = 0.29 min; M5 (ESIpos): rn/z = 361 [MEH] 5
"H NVR (400 MHz, DIVBOd6) 8 = 9.42 (br. s, 111), 8.91 (s, (i;!
(s, 111), S\V@(ﬁqﬂﬁmﬁi&@) 8.37 (s, 111),127-88 (s, 113), E-ITE(EP@ 100(8
211), 3.42-3.33 (in, 2Hy, 3.28-3.20 (m 4El), 1.30-1.20 (in, 613). 10
Exanpl e 105gyataplf 88 [ 4- ( 2- Met hoxyet hyl ) pi perazin- 1
-yI]pyrinid'l—n‘-‘Zlg-TI}' -4-(1H,2,3-triazol-1-y1)-1,2-°
di hydr o- 3H pyr azol - 3-one hydrochloride H3 0 15x HCl 500 ng (2.4
mrol ) of thb[ée@%yﬂm@ateﬁﬁm EvipptireidAd-yHoB (I 1 23-diamddl-y1)-0£2-dihgdro-3 -
conmpound f:{g'%gﬁl e 31A and 82 ng (0.5 nunol) p-toluenesulfonic
acid are inrti y |ntroduced into 8 nil THE and the m xture is
reactedin a single node mcrowave (Enus 20 Optimizer) at 170 C for
30 min. After cooling to RT, HBe residue is purified directly by
means of preparative HPLC (RP cd umm; nobil e phase:
acetonitrile/water gradient wighyddition of 0.1 %formc acid in the
water). The formate salt there obtained is converted into the
hydrochl ori de by addition of 4 of a 4_N solution of hydrogen
chloride-in dioxane. The product/3s, washgd w tNp=glj et hyl et her and
dried in yacuo. 25 Yield: 212 (2 % QR_th. M5 (Method 11): Rt
=2.79 mn; M5 (ESIpos): mz = /067871- 136 :
- PCT/ EP2007/ 008877 ' H NMFc (400 D%O/ 5): 5 =11.28 (hr. s,
111) 8.61 (s, 111), 8.41 (s, 111), 8. (s, 1H), 7.90 (s, 111), 7.56
5(3-31 4.64-4.43 (m 211), 3.76 (t, 2H), 3.65-3.51 (m 411),- 3. 36-
(m 511), 3.23-3.08 (m 211). 5 Exanple 106
2-[ 6- (3, 5- D4pmadiyl. ‘phmﬁﬂ)' oif the lcomEipytidi fivrd iBxarhple1A 44d BB 2, (37t @ Dadf-te

1)-1, 2-di . '
)5/2?6\ are’ di L&SQ%FJ %gf %‘%ﬁoﬁﬁ@m& [raquncfmgﬂas a s‘Jf oc%ﬁ@@tﬁ on. lgtgg-
ng (0. 20 nrfiml §thglo$ in weth I pe. irg uﬁéesalrf@mf: asidiTagropyiraterasadded andtes
200 pl DVFmigfige #Qacteddn (aQ‘zrikléTﬁEBJié mfroWAe (EEAC Ex%l@febbt 4taBo PCcass E3anphe

Compound 52A i Uni. onat
sucbess: on RS el e b RITR AR 37 bl e LTI B ARG Bha
wor ki ng up,a sphialastips pleménleanciudfopicl ackt @dntdwydratm@efaﬂqiqdr@ﬁéll¢ gixture is heated

chr 3”&{ 0 fgr aphnegle cbvorrrqarlﬁlsqno@é@ﬂﬁdo@t tovx%oﬁa%ﬁ{ﬁeréweé aads a@c)anteiﬂb?f from the
pr oduc rac

t ntrated in v sidue is
G ed. 191 otthd S5 g (DBGs GRTEA el aey Wik ity Bad b 153 Mo e Raceps
(ESl pos) : rletanted FA4nd e Bb4sh s@lbtidi erecombimeddthe |migtueelisi sondealrhed &ndsenl
prepared a i st f
B Pl RBLADE Sl itk U YOL ! SR RO L HABL Rl 08
secondary é@,{l}@é‘esxdue obtained. The mixture is reacted again in a single mode mlcrowave (CEM

Explorer) at 150 °C for 2 h. It is allowed to cool to RT and the solid formed is filtered off
O 20 (solid batch 2). The filtrate is concentrated, 3 ml DMSO are added to the residue and
' purification is carried out by means of preparative HPLC (RP18 colunmn; mobile phase:
acetonitrile/water gradient with addition of 0.1 % TFA). The product-containing fractions
are combined and concentrated. The residue is dissolved in ethanol, a little THF is added
and the mixture is concentrated, with formation of a precipitate. The solid is filtered off
25  and washed with THF (solid batch 3). The three solid batches obtained are combined and
' the mixfure is dried under a high vacuum.- ' '

Yield: 108 mg (22 % of th.)

30 LC-MS (Method 8): R, = 1.00 min; MS (ESIpos): m/z =301 [M+H]";



BlI-1C 06 1 163-Foreitat Countries - 137- Table 8 Exanpl e no.
Structure Yield (%of th.) M5 (ESI) [MH; LCMS: R, (Method 16) 107
HG CR3 N=N WON®&067841z = 339; 1.88 m-d23N H 108 CH3 HSFTRP200W00BEGF7
iniz= 341; 1.91 mn .

.'.

5
O

15
C

0y

25

TH-NMR (400 MHz, DMSO-dg): & = 8.47 (s, 1H), 8.36 (s, 1H), 8.18 (s, 1H), 7.84 (s, 1H),
6.97 (s, 1H), 5.92 (d, 1H), 4.69-4.49 (m, 1H), 4.41-4.33 (m, 2H), 3.95-3.86 (m, 2H).

Example 89

2-[6-(3-Hydroxyazetidin-1-yl)pyrimidin-4-y1}-4-(1 #-1,2,3-triazol-1-y1)-1,2-dihydro-3 H-
pyrazol-3-one hydrochloride

HO

O
\LN/ h{ﬁ-’N\)
H

" x HCI

3 ml of a 4 N solution of hydrogen chloride in dioxanc are added to 105 mg (0.4 mmol)
of the compound from Example 88 and the mixture is stirred at RT for 1 h. The solid is

filtered off, washed with fers-butyl methyl ether and dried under a high vacuum.

Yield: 117 mg (99 % of th.)

" LC-MS (Method 8): R, = 0.99 min; MS (ESIpos): m/z = 301 [M+H]";

"H-NMR (400 MHz, DMSO-dg): 8 = 8.50 (s, 1H), 8.38 (s, 1H), 8.22 (s, 1H), 7.87 (s, 1H),

" 6.95 (s, 1H), 4.68-4.60 (m, 111), 4.43-4.35 (m, 2H), 3.97-3.88 (m, 2H).

Examnple 90

2-(4,5-Dimethylpyridin-2-yI)-4-(1 H-imidazol-1-yl}-1,2-dihydro-3H-pyrazol-3-one




N H

109 NN 'LV N) 7 %rn/z = 327; 1.77 min ' NH 110-c.),.....
CH8 Npr=u 'NMN 5%nVz = 327; 1.77 nin N H

10

15
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WO 2008/067871 - -124- PCT/EP2007/008877

262 mg (1.3 mmeol) of the compound from Example 42A and 172 mg (1.3 mmol) of the
compound from Example 26A are initially introduced into 5 ml ethanol. 48 mg
(0.3 mmol) p-toluenesulfonic acid monohydrate are added and the mixture is stirred
under reflux for 24 h. The mixture is then cooled to RT, during which the product
crystallizes out. The crystals are filtered off and rinsed in each case once with ethanol and
petroleum ether. The product is subsequently dried under a high vacuum.

Yield: 65 mg (20 % of th.)
LC-MS (Method 8): R, = 0.92 min; MS (ESIpos): m/z =256 [M+H]";

'H.NMR (400 MHz, DMSO-dg); & = 8.23 (s, 1H), 8.15 (s, 1H), 8.07 (s, 2H), 7.52 (s, 1H),
7.08 (s, 1H), 2.36 (s, 3H), 2.26 (s, 3H).

Example 91

2-(4,5-Dimethylpyridin-2-yl)-4-(1 H-imidazol-1-y1}-1,2-dihydro-3 H-pyrazol-3-one

e | |
H.C = 0 /:..N
3 Qw\)j' N2

ﬁ x HCI

- hydrochloride

5 ml of a 4 N'solution of hydrogen chioride in dioxane are added to 200 mg (0.5 mmol)

of the compound from Example 90 and the mixture is stirred at RT for 1 h. The solid is

then filtered off, washed in each case once with dioxane and ferz-butyl methyl ether and

- dried under a high vacuum.

Yield: 117 mg (74 % of th.)

. LC-MS (Method 10): R, = 0.28 min; MS (ESIpos): m/z = 256 [M+H]";

'H-NMR (400 MHz, DMSO-dg): 8 =9.50 (s, LH), 8.40 (s, LH), 8.26 (s, 1ED), 8.13 (s, 1H),
8.08 (5, 1H), 7.87 (s, 1ED), 2.40 (s, 3H), 2.28 (s, 3H). :



111 CH3 4%raiz = 341; 1.82 nin CH3 p=N\/ N Exanmpl e no. -
Structure Yield (%of th.) M5 (ES!) [Mrll]+; LG M Rt (Method 16) .
HZ ,0 H3 N WO 2008/067871 -125- PCT/EP2007/008877

-

- Example 92

2-[5~(2,2-Dimethylpropoxy)pyridin-2-yl]-4-(1 H-imidazol-1-y1)-1,2-dihydro-3H-pyrazol-
3-one

‘CHa o = o /—N

H.C '"'"

? $/ \ y/ N\)
N

N
H,C }\I /
H

233 mg (1.0 mmol, purity 90 %) of the compound from Example 42A are initially
_ introduced into 4 mi ethanol. 260 mg (1.0 mmol, purity 75 %) of the compound from
10 * .Example 12A and 38 mg (0.2 mmol) p-toluenesulfonic acid monohydrate are added and
O the mixture is stirred under reflix for 16 h. The mixture is then allowed to cool to RT, the
solid which has precipitated out is filtered off and washed with a little ethanol and the
solid is dried under a high vacuum. A further amount of the target compound is obfained
- " by purifying the mother liquor of the filtration via preparative HPLC (RP18 column;
15 mobile phase: acetonitrile/water gradient with addition of 0.1 % TFA).

Yield: 264 mg (78 % of th.)

LC-MS (Method 10): R, = 0.88 min; MS (ESIpos): m/z = 314 [M+H]";
20
H-NMR (400 MHz, DMSO-de): § = 8.22-8.08 (m, 4H), 7.67-7.62 (dd, 1H), 7.52 (s, 1H),
7.10 (s, 1H), 3.75 (s, 2H), 1.02 (s, 9H).

. Example 93
25 C : - :
2-[5-(2,2-Dimethylpropoxy)pyridin-2-yl]-4-(1 H-imidazol-1-y1)-1,2-dihydro-3H-pyrazol- -
3-one hydrochloride

" 30
5 ml of a 4 N solution of hydrogen chlonde in dioxane are added to 200 mg (0.638
mmol) of the compound from Example 92 and the mixture is stitred at RT for 30 min.



""NHNTr-N5%in/z =.343; 1.54 min 113 CODNN \ N=N / 5%rn/z = .
33.1 1.58 mn N H 114 NN \ NH '
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WO 2008/067871 : - 126 - PCT/EP2007/008877

The solid is subsequently filtered off, washed once with dioxane and twice with terz-
butyl methy! ether and subsequently dried under a high vacuum, '

Yield: 129 mg (64 % of th.)
LC-MS (Method 10): R, = 0.87 miin; MS (ESIpos): m/z =314 [M+H]";

'H-NMR (400 MEz, DMSO-dg): & = 9.52 (s, 1H), 8.46 (s, 1H), 8.22 (d, 1H), 8.18-8.15
(d, 1H), 8.07 (s, 110), 7.87 (s, 1H), 7.71-7.68 (dd, 1E), 3.79 (s, 2H), 1.02 (s, 9H).

Example 94

. 2-(4,5-Dimethylpyridin-2-y)-4-[4-(trifluoromethyl)-1 H-imidazol-1-y1]-1,2-dihydro-3 H-

pyrazol-3-one trifluoroacetate

/:N
N/

CF,

x CF,COOH

347 mg (1.3 mmol) of the compound from Example 44A and 171 mg (1.3 mmol) of the
compound from Example 26A are initially introduced into 5 ml ethanol. 48 mg
(0.3 mmol) p~toluénesu1fqnic acid monohydrate are added and the mixture is stirred

~ under reflux for 16 h. The reaction solution is purified directly by means of preparative

HPLC (RP18 column; mobile p]iase' acetonitrile/water gradient with addition of 0.1 %
TFA). The product-containing fractions are combined and partly concentrated. The SOlld.
is filtered off, washed with water and dried under a high vacuum.’

Yield: 84 mg (15 % of th.) 7
LC-MS (Method 8): Re = 1.88 min; MS (ESIpos): m/z =324 [M+H]

'H-NMR (400 MHz, DMSO-dg): & = 8.27 (s, 1H), 8.25 (s, 1H), 8.18 (s, 1H), 8.15 (s, 1H),
8.08 (s, 1H), 2.38 (s, 3H),2.27 (s, 3H).
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v Example 95

2-(4,5-Dimethylpyridin-2-yl)-4-[4-(trifluoromethyl)- 1 H-imidazol-1-yl]-1,2-dihydro-3 A~
pyrazol-3-one hydrochloride |

5
H,G _
9]
H,C \"““ /:N
VY, N
N N\ / = CF,
N
H

2.5 ml of a 4 N solution of hydrogen chloride in dioxane are added to 80 mg (0.2 mmo})

C ' of the compound from Example 94 and the mixture is stirred at RT for 1 h. The solid is
10  filtered off, washed in each case once with dioxane and fers-butyl methyl ether and

subsequently dried under a high vacuum. '

" Yield: 65 mg (99 % of th.)
15  LC-MS (Method 10): R, = 1.03 min; MS (ESIpos): m/z = 324 [M-+H]";

~ 'H-NMR (400 MHz, DMSO-dg): §=8.27 (s, 1H), 8.25 (s, 1H) 8.18 (s, 1), 8.13 (s, 1H),
- 8.07 (5, 1H), 2.37 (5, 3H), 2.27 (s, 3HD).

20 Example9

_ C o [5-( R Dnneﬂlylpropoxy)pyndm—2—y1]-4-[4 (triffuoromethyl)- 1 H-imidazol-1- yl] -1,2-
A dlhydro-SH-pyrazol-3 -one hydrochloride

' CH : 0 .
Hsc 3 0 \ == /—;N
2N N F F
H,C N / CFy
H x HCI

25 .

308 mg (1.0 mmol, purity 90 %) of the compound from Example 44A are initially
introduced into 4 ml ethanol. 260 mg (1.0 mmol, purity 75 %) of the compound from
Example 12A and 38 mg (0.2 mumiol) p-toluenesulfonic acid monohydrate are added and
30 the mixture is stired under reflux for 16 h. Thereafter, it is concentrated and the residue
is purified via preparative HPLC (RPI18 boliunu; mobile phase: acetonifrile/water
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pradient with addition of 0.1 % TFA). The product-containing fractions are combined
and the solvent is removed. 5 ml of a 4 N solution of hydrogen chloride in dioxane are

-added to the residue and the mixture is stirred for 30 min. The solid is filtered off and

dried under a high vacuum.
Yield: 140 mg (34 % of th.)
LC-MS (Method 10): R, = 1.38 min; MS (ESIpos): m/z = 382 [M+H]";

'H.-NMR (400 MHz, DMSO-dg): § = 8.29 (s, 1H), 8.21-8.12 (m, 4H), 7.71-7.68 (dd, 1H),
3.76 (s, 2H), 1.02 (s, STD.

Example 97

' 2-[6-(Azetidin-3-yloxy)pyrimidin-4-yl1}-4-(1H-1,2,3-triazol-1-y1)-1,2-dihydro-3 H-

pyrazol-3-one hydrochloride

S
= O =
N /
N
H

x HCI

Stage a):

© 3-({6-[5-0x0-4-(1H-1,2,3-triazol-1-yl)-2,5-dihydro-1 H-pyrazol-1-yl]pyrimidin-4--

vi}oxylazetidine 1-tert-butyl ester trifluoroacetate
CH
ey
Heo ]
)\N&
O
N

0
)\1 Q }\l:N
\ N/B/N\)
N y/
H

x CF,COOH
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WO 2008/067871 -129- PCT/EP2007/008877

345 mg (2.0 mmol) 3-hydroxyazetidine 1-fert-butyl ester are initially introduced into 15
ml dioxane, 1 ml (2.0 mmol) of a 2 M solution of the phosphazene base P2-zerz-butyl in
THF is added at RT. The mixture is subsequently stirred at RT for 15 min and 350 mg
(1.3 mmol) of the compound from Example 52A are added. The mixture is then reacted
in a single mode microwave (CEM Explorer) at 120 °C for 1 h. The solid is separated off
by filtration, the reaction solution is concentrated and the residue is subsequently purified
by means of preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient
with addition of 0.1 % TFA). The product-containing fractions are combined and partly
concentrated. The solid is filtered off, washed with water and dried under a high vacuum.

Yield: 82 mg (12 % of th.)

LC-MS (Method 10): R, = 0.98 min; MS (ESIpos): m/z = 401 [M+H]";

.+ JH-NMR (400 MHz, DMSO-dg): 8 = 8.77 (s, 1H), 8.61 (s, 1H), 8.43 (s, 1H), 7.90 (s, 1H),

7.78 (s, 1H), 5.47-5.38 (m, 11), 4.32-4.22 (m, 2H), 3.96-3.86 (m, 2H), 1.40 (s, 9H).

. Stage b

20

25

30

2-[6-(Azetidin-3-yloxy)pyrimidin-4-yl]-4-(1 H-1,2,3-triazol- 1-yl)-1,2-dihydro-374-
pyrazol-3-one hydrochloride

HN&\ .

O —

N\\\\ A

Y/, N N~
NN

H X HCI

60 mg (0.2 mmol) 3-({6-{5-Oxo-4-(1H-1,2,3-triazol-1-yl)-2,5-dihydro-1 H-pyrazol-1-
yl]pyrimidin-4-yl}oxy)azetidine 1-fert-butyl ester are suspended in 2ml methylene

 chloride. 1 ml TFA is added and the mixture is stirred at RT for 1 h. Thereafter, the

mixture is concentrated and the residue is dried under a high vacuum. 3 ml of 2 4 N
solution of hydrogen chloride in dioxane are then added to the residue and the mixture is
stirred at RT for 1 h. The solid is then filtered off, washed in each case once with dioxane
and fert-butyl methyl ether and dried under a high vacuum,

Yield: 54 mg (97 % of th.)-
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LC-MS (Method 8): R, = 0.80 min; MS (ESIpos): m/z = 301 [M+H]";

"H-NMR (400 MHz, DMSO-d¢): § = 9.50 (br. s, 1H), 9.37 (br. 5, 1H), 8.80 (s, 1H), 8.63
(s, 1H), 8.44 (s, 1H), 7.90 (s, 1E), 7.80 (s, 1H), 5.57-5.48 (m, 1H), 4.43-4.32 (m, 2H),
4.18-4,07 (m, 2H).

Eﬁamgle 98

1-{2-[5-(2,2-Dimethylpropoxy)pyridin-2-yl]-3-oxo-2,3-dihydro-1 H-pyrazol-4-yl} -1 H-
1,2,3-triazole-4-carbonitrile hydrochloride

CH Q _
H307{\3/O\©\ N
' 42N N\/)\CN
H,C N /
| N | H x HOl

150 mg (0.6 mmol} of the compound from Example 41A are initially introduced into 2.5
ml ethanol. 166 mg (0.6 mmol, purtity 75 %) of the compound from Example 12A and 24
mg (0.1 mmol) p-toluenesulfonic acid monohydrate are added and the mixture is stirred
under reflux for 16 h. The reaction solution is puriﬁéd directly by means of preparative
HPLC (RP18 column; mobile phase: acetonitrile/water gradient with addition of 0.1 %
TFA). The product-containing fractions are combined and concentrated. 1 ml of a 4 N
solution of hydrogen chloride in dioxane are added to the residue obtained and the
mixture is stirred at RT for 1 h. The mixture is concenirated and the residue is dried

under-a high vacuum.
Yield: 3mg (1 % of th.)
LC-MS (Method 8): Ry = 2.42 min; MS (ESIpos): m/z = 340 [M+HT;

"H-NMR (400 MHz, DMSO-dg): § = 9.39 (s, 1H), 8.41 (s, 1H), 8.24 (d, 1H), 8.12 (d,
1H), 7.70 (dd, 1H), 3.78 (s, 2H), 1.03 (s, 9H).

Example 99

35

6-{4-(4-Cyano-1H—1,2,3-triazol-1-yl)-5-0x0-2,5-dihydro-1H—pyrazol—1-y1];iyridine 3-tert-
butyl ester hydrochloride
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- : 0
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Hac\]L
NJ} o

x HCl

150 mg (0.6 mmol) of the compdund from Example 41 A are initially introduced into 2.5

-ml ethanol. 178 mg (0.6 mmol) of the compound from Example 22A and 24 mg

5 . (0.1.mmol) p-toluenesulfonic acid monohydrate are added and the mixture is stirred

"~ under reflux for 16 h. The reaction solution is purified directly by means of preparative

HPLC (RP18 column; mobile phase: acetonitrile/water gradient with addition of 0.1 %

TFA). The product-containing fractions are combined, the mixture is concentrated and

the residue is dried under a high vacuum. 5 m! of a 4 N solution of hydrégen chloride in

C 10  dioxane are added to the residuc obtained and the mixture is stirred at RT for 30 min. The
solid is filtered off, washed with fer#-butyl methyl ether and dried under a high vacuum.

Yield: 21 mg (8 % of th.)
- 15 ) LC_ITMS (Mcthéd 7): Ry = 1.96 min; MS (ESIpos): m/z = 354 [M+HT";

'H-NMR (400 MHz, DMSO-dg): 8 =9.39 (s, 1H), 8.94 (s, 1H),863 (s, 1), 8.46 (s, 2H),
1.58 (s, 9.

20 Ex.amglle I(_)b

2-[6-(3-Hydroxyazetidin-1-yl)pyrimidin-4-y1]-4-(1 H-imidazol-1-yl}-1 ,2-dihydro-3H-
pyrazol-3-one trifluoroacetate -

HO

}\LN )

\ /

95 | x CF,COOH

400 mg (1.3 mmol) of the compound from Example 53A, 518 mg (4.0 mmol) N,N-
diisopropylamine and 293 mg (2.6 mmol) azetidin-3-ol hydrochloride are suspended in 8
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«

ml ethanol. The mixture is reacted in a single mode microwave (CEM Explorer) at 120
°C for 30 min. After filtration, the reaction solution is purified via preparative HPLC
(RP18 column; mobile phase: acetonitrile/water gradient with addition of 0.1 % TFA).
The product-containing fractions are concentrated and the residue is stired in a mixture

5 of 5 ml tert-butyl methyl ether and 10 ml methanol and then filtered off with suction.
Thereafter, it is purified again by means of preparative HPLC (RP18 column; mobile
phase: acetonitrile/water gradient with addition of 0.1 % TFA). The product-containing
fractions are combined, the mixture is concentrated and the residue is dried under a high
vacuum.

.10

Yield: 115 mg (21 % of th.)

' LC-MS (Method 8): R, = 0.80 min; MS (ESIpos): m/z = 300 [M+H]';

15 'H-NMR (400 MHz, DMSO-dg): 8= 9.38 (s, 1H), 8.50 (s, 1H), 8.23 (s, 1H), 8.02 (t, 1H),
© 7.80 (1, 1H), 6.97 (s, 1H), 4.70-4.61 (1, 1H), 4.47-4.38 (m, 2F), 3.98-3.90 (m, 2H).

Example 101

20 2-[6-(3-Hydroxyazetidin-1-ypyrimidin-4-yl]-4-(1 H-imidazol-1-yl)-1,2-dihydro-34-
pyrazol-3-one hydrochloride

HO

25 100 mg (0.2 mmol) of the compound from Example 100 are stirred with 3 ml of 2 4 N
solution of hydrogen chloride in dioxane The-solid is filtered off, washed twice with tert-
butyl methyl ether and dried under a high vacuum.

Yield: 78 -mg (96 % of th.)
30
LC-MS (Method.8): R, = 0.80 min; MS (ESIpos): m/z = 300 [M+H]";
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' 500 g (0.7 mmbol) of the compound from Example 52A. are suspended in 1,1 ml DMF
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'"H-NMR (400 MHz, DMSO-dg): & =9.42 (s, 1H), 8.50 (s, 1H), 8.25 (s, 1), 8.03 (t, 1H),
7.82 (t, 1H), 6.97 (s, 1H), 4.69-4.60 (m, 1H), 4.47-4.37 (m, 2H), 3.99-3.90 (m, 2H).

Example 102

2-[6-(BthylsulfanyDpyrimidin-4-y1]-4-(14-1,2,3-triazol-1-y1)-1,2-dihydro-3 H-pyrazol-3-

one

HG

.
O
S e
\LN/ n{ﬁ/"’\)
H ‘

under argon. 61 mg (1.0 mmol) ethanethiol are added. 35 mg (0.8 mmol, 60 % strength in
mineral oil) sodium hydride are added cautiously, while cooling with ice. The mixiure is
stirred at RT for 2.5 h. 1 ml water is subsequently added dropwise and the mixture is
subsequently stirred at RT for 15 min. The clear reaction solution obtained is purified
directly by means of preparative HPLC (RP18 colunmn; mobile phase: acetonitrile/water
gradient with addition of 0.1 % TFA). The product-containing fractions are combined,
the mixture is concentrated and the residue is dried under a hi gh.' vacuum.

Yield: 39 mg (18 % of th.)

'LC-MS (Method 10): R, = 0.81 min; MS (ESIpos): nvz = 290 [M+H]";

HNMR (400 MHz, DMSO-dg): = 8.90 (s, 1H), 8.60 (s, 1H), 8.44 (s, 1H), 8.27 (s, 1H),

7.90 (s, 1HD), 3.20 (g, 2ED), 1.35 (t, 3H).

Example 103

2-[6-(Ethylsulfanyl)pyrimidin-4-y1]-4-(14-1,2,3-triazol-1-yl)-1,2-dihydro-3 H-pyrazol -3«
one hydrochloride S '
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N\f

x HCI

HC

35 mg (0.1 mmol} of the compound from Example 102 are stirred with 1.5 ml of a 4 N-
solution of hydrogen chloride in dioxane. The solid is filtered off, washed twice with
tert-butyl methyl ether and dried under a high vacuum.

Yield: 36 mg (90 % of th.)

LC-MS (M_efhod 10): R; =0.80 min; MS (ESIpos): m/z =290 [M+H]+;'

JH-NMR (400 MHz, DMSO-dg): & = 8.90 (s, 1H), 8.62 (s, 1H), 8.44 (s, 1H), 8.26 (s, 1H),
7.91 (s, 1H), 3.21 (g, 2H), 1.35 (t, 3H).

Example 104

2-(6-{[2-(Diethylamino)ethyl]sulfanyl} pyrimidin-4-y1)-4-(1/4-1,2,3-triazol-1-y1)-1,2-
dihydro-3fApyrazol-3-one trifluoroacetate '

HC

N\/\S

s Ny jj

N
H x CF,COOH

200 mg (0.7 mmol) of the compound from Example 52A are dissolved in 2 ml DMF
under argon. 131 mg (1.0 mmol) 2-(diethylamino)ethanethiol are added dropwise and the
mixture is then cooled to 0 °C. 35 mg (0.8 mmol, 60 % strength In mineral oil) sodium
hydride are added and the mixture is allowed to warm to RT and is stirred at RT for 2.5
h. 3 ml water are subsequently added slowly and the mixture is stirred for 15 min.- The
precipitate is filtered off and the filtrate is concentrated. The residue obtained in this way
is purified via preparative HPLC (RP18 column; mobile phase: acetonitrile/water
gradient with addition of 0.1 % TFA).
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Yield: 129 mg (41 % of th.)

LC—MS (Method 10): R, = 0.29 min; MS (ESIpos): m/z =361 [M+H]";

"H-NMR (400 MHz, DMSO-dg): & = 9.42 (br. s, 1H), 8.91 (s, 1H), 8.49 (s, 1H), 8.40 (s,
1H), 8.37 (s, 1H), 7.88 (s, 1H), 3.58-3.51 (m, 2H), 3.42-3.33 (m, 2H), 3.28-3.20 (m, 4H),

1.30-1.20 (m, 6H).

Example 105

- 2-{6-[4-(2-Methoxyethyl)piperazin-1-yljpyrimidin-4-yl} -4-(1H—,2,3~t1'iazol-1?yl)-l 2=

dihydro-3 H-pyrazol-3-one hydrochloride

HSC‘-.O

@

0]

N - /N:
Ly e
H xHCI

500 mg (2.4 ramol) of the compound from Examplé 3A, 600 mg (2:4 mmol) of the
compbuﬁd from Example 31A and 82 mg (0.5 mmol) p-toluenesulfonic acid are initially
introduced inte 8 ml THF and the mixture is reacted in a single mode microwave (Emrys
Optimizer) at 170 °C for 30 min. After cooling to RT, the residue is purified directly by
means of preparative HPLC (RP18 column; mobile phase: acetonitrile/water gradient
with addition of 0.1 % fonmic acid in the water). The formate salt thereby obtained is
converted into the hydrochloride by addition of 4 ml of a 4 N solution of hydrogen
chloride in dioxane. The product is washed with diethyl ether and dried in vacuo.

Yield: 212 mg (20 % of th.)

LC-MS (Method 11): Ry =2.79 min; MS (ESIpos): m/z =372 [M+H]";
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'H-NMR (400 MHz, DMSO-dg): §=11.28 (br. s, LH), 8.61 (s, 1H), 8.41 (s, 1H), 8.38 (s,
1H), 7.90 (s, 1H), 7.56 (s, 1H), 4.64-4.43 (m, 2H), 3.76 (t, 2H), 3.65-3.51 (m, 4H), 3.36-
3.30 (m, SH), 3.23-3.08 (m, 2H).

Example 106

2-[6-(3,5-Dimethylpiperidin-1-yl)pyrimidin-4-y1}-4-(1H-1,2,3-triazol-1-yl)-1,2-dihydro-
3H-pyrazol-3-one

29¢g (9 6 mmol) Example Compound 52A are dissolved in 40 ml DMF and provided as
a stock solution.

23 mg (0.1 mmol) 3,5-dimethylpiperidine are initially introduced into 200 pl DMF, and
400 pl (0.1 mmol) of the stock solution from Example Compound 52A and 35 mg (0.3
mmol) potassium carbonate are added in succession. The reaction mixture is stirred at
100 °C for 16 h. For working up, the suspension is filtered and the filtrate 1s
‘ch'romatographed by means of preparative LC-MS (Method 16). The product fractions

are concentrated in vacuo and the residue is dried.

Yield: 3 mg (10 % of th.)

.LC-.MS (Meﬂidd 16): Ry = 1.90 min; MS (ESIpos): m/z =341 [M+H]".

The compounds listed in Table 8 are prepared analogously to the working instructions of
Example 106 from 0.1 mmol Example Compound 52A and 0.1 mmol of the
corresponding secondary amine:
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Example 138

C 5 2-[6-(2,5-Dimethyl-2,5-dihydro-1 H-pyrrol-1-y)pyrimidin-4-yl]-4-(1 H-imidazol-1-y1)-
1,2-dihydro-3H-pyrazol-3-one

dwy

/

10 2.9 g (9.6 mmol) Example Compound 53A are dissolved in 40 ml DMF and provided as
a stock solution.

19 mg (0.1 mmbl) 2,5-dimethyl-2,5-dihydro-1 H-pyrrole are initially introduced into 200
pl DME, and 400 ul (0.1 mmol) of the stock solution from Example Compound 53A and

15 35 mg (0.3 mmol) potassiom carbonate are added in succession. The reaction mixture is
stirred at 100 °C for 16 h. For working up, the suspension is filtered and the filtrate is
chromatographed by means of preparattve LC-MS (Method 16). The product fractions
are concentrated in vacuo and the residue is dried.

20 Yield: 5 mg (16 % of th.)

" LC-MS (Method 16): Ry = 1.42 min; MS (ESIpos): m/z = 324 [M+H]".
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5  4-(3-Methyl-1,2,4-oxadiazol-5-y1)-2- (6-morphoiin—4-y1pyrimidin—4-y1)—1 ,2-dihydro-3H-
pyrazol-3-one trifluoroacetate
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22 mg (0.5 mmol, 60 % strength in mineral oil) sodium hydride are suspended in 1 ml
DMF under argon. 38 mg (0.5 mmol) 1-N "hydroxyethanimidamide ("acetamide oxime")
are added and the mixture is heated at 50 °C, while stirring. After one hour, 50 mg (0.2
mmol) of the compound from Example 54A are added. The reaction mixture is stirred at
80 °C for 2 h. A mixture of in each case 22 mg (0.5 mumol, 60 % strength in mineral oil)
sodium hydride and 38 mg (0.5 mmol) [-N-hydroxyethanimidamide in 1 ml DMF,

which has first been heated at 50 °C for 30 min, while stirring, is subsequently added
again twice in succession and the reaction mixture is stirred at 80 °C for a further 30 min
after each addition. Thereafter, the mixture is allowed to cool and is concentrated. The
residue is dissolved in a mixture of in each case 2 ml water, methanol and 1 N
hydrochloric acid and purified via preparative HPLC (RP18 column; mobile phase:
acetonitrile/water gradient with addition of 0.1 % TFA).

Yield: 12 mg (17 % of th.)
LC-MS'(Method 4): R, = 1.35 min; MS (ESIpos): m/z = 330 [M+H]";

'H-NMR (400 MHz, DMSO-dg): 3 = 8.58 (s, 1H), 8.04 (s, 1H), 7.29 (s, 1H), 3.85-3.65
(i, 8H), 2.23 (s, 3H). :

Example 178

4-(3-Methyl-1 ,2,4-oxadiazol-5-yl)-2-(6~n1oipholin-4—y1p yrimidin-4-yl)-1,2-dihydro-3 H-
pyrazol-3-one hydrochloride

O

N \Nj\CH

x HCI

3

L=

10 mg (0.02 mmol) of the compound from Example 177 are stirred with a 4 N solution of
hydrogen chloride in dioxane at RT for 2 h. Thereafter, the solvent is decanted off and
the solid is stirred in fert-butyl methyl ether three times in succession and the solvent is
decanted off each time. The solid which remains is dried under a high vacuum.
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Yield: 7 mg (86 % of th.)
LC-MS (Method 8): B¢ = 1.24 min; MS (ESIpos): m/z = 330 [M+H]";

'H-NMR (400 MHz, DMSO-de): & = 8.58 (s, 1LD), 8.08 (s, 1H), 7.29 (s, 1H), 4.00-3.50
(m, 8H), 2.23 (s, 3H).

Example 179

2-(6-Methoxypyrimidin-4-yl)-4-(1H- 1-,2,3—triazol_-1—yl)—l,2—dihydro~3H—pyraqu~3~one
hydrochloride )

HeC~g
O _
N\ = }\'\_)N
Y No 2
LN '@
N .
H x HCI

0.3 ml (6.6 mmol) methanol are initially introduced into 15 ml dioxane. 1.3 ml (2.7
mimnol) of a 2 M solution of the phosphazene base P2-fert-butyl in THF are added slowly,
while stirring, and the mixture is stirred at RT for 15 min. 350 mg (1.3 mmol) of the
compound from Example 52A are subsequently added and the mixture is reacted in a
sz’ﬁgle mode microwave (CEM Explorer) at 150 °C for 2 h. A further 2 ml (49.2 mmol)
methanol are then added and the mixture is reacted again in a single mode microwave
(CEM Explorer) under the same conditions for 2 h. After cooling, the reaction mixture is
concentrate.d‘and the residue is purified via preparative HPLC (RP18 column; mobile
phase: acetonitrile/water gradient with addition of 0.1 % TFA). The product-containing
fractions are combined and the mixture is concentrafed on a rotary evaporator. The

- residue is dried under a high vacuum and 3 ml of a 4 N solution of hydrogen chloride in

dioxane is subsequently added. The mixture is stirred at RT for 30 min and the solid is
then filtered off and dried under a high vacuum.

Yield: 60 mg (15 % of th.)

30

LC-MS (Method 7): Re= 0.82 min; MS (ESIpos) m/z =260 [M+H]";

_‘H-NMR (400 MEz, DMSO-dg): & = 8.80 G, 1}[-1),859 (s, 1ED), 8.43 (s, 1H) 7.90 (s, 1HD),

7.70 (s, 1H), 4.00 (s, 3H).
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Example 180

2-[6-(4-Pyrrolidin-1-ylpiperidin-1-yl)pyrimidin-4-yi]-4-(1 H#-1,2,3-triazol-1-y1)-1,2-

dihydro-3H-pyrazol-3-one

N

d@/

H

481 mg (2.3 mmol) of the compound from Example 3A, 600 mg (2.3 mmol) of the
compound from Example 30A and 79 mg (0.5 mmol) p-toluenesulfonic acid are initially
introduced into 8 ml THF and the mixture is reacted in a single mode microwave (Emrys
Optimizer) at 170 °C for 30 min. For working up, the reaction mixture is concentrated
and the residue is chromatographed via preparative HPLC (Method 17). The product

Tfractions are Iyophilized and thereafter water/acetonitrile (5:1) is added. The solution is

heated, treated with ultrasound and filtered over a Millipore filter (0.45 wm). The filtrate
1s concentrated to dryness in vacuo. '

Yield: 17 mg (2 % of th.)
LC-MS (Method 8): R, = 0.94 min; MS (ESIpos): m/z = 382 [M+H]";

'H-NMR (400 MHz, DMSO-dg): § = 8.41 (s, 1H), 8.35 (s, 1H), 8.07 (s, 1H), 7.70 (s, 1H),
7.68 (s, 1H), 4.43-4.23 (m, 2H), 3.18-2.88 (m, 6H), 2.14-2.00 (m, 2H), 1.92-1.76 (m,

| 4FD), 1.56-1.40 (m, 2H), 1.16 (t, 1F).



N

N H

Structure

169 ChCH, NWf2R0

10

15

20

25

30

35

WD 2008/ 067871- 151 - PCT/ EP2007/ 008877 Exanpl e no.
Yi el d %%of th.) M5 (ES!') IMrHr: LC-MS: Ft, (Method 16
8067801 -156-" PCT/EP2007/008877

B. Evaluation of the pharmacological activity

The pharmacological properties of the compounds according to the invention can be

demonstrated in the following assays:
Abbreviations:

DMEM Dulbecco's modified Eagle mediwm

FCS fetal calf serum
TMB 3,3',5,5"-tetramethylbenzidine
Tris tris(hydroxymethyl)-aminomethane

1. In vitro tests for determination of the activity and selectivity of HIF prolvl 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-clongin
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 [Oehme F., Jonghaus W.,
Narouz-Ott L., Huetter J., Flamme 1., 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 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 Dbiotin-DELDLEMLAPYIPMDDDFQL
(Eurogentec, 4102 Seraing, Belgium) is added in a concentration of 400 nM in 100 @ .
wash buffer. This peptide serves as a substrate for the prolyl hydroxylation and is bonded
to the microftiter 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, 5 mM KCi, 1.5 mM
MgCl2, 1uM - 1 mM 2-oxoglutarate, 10 pM FeSO4, 2 mM ascorbate) at room

temperature. The reaction mixture moreover contains various concentrations of the prolyl .
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hydroxylase inhibitor to be tested. The test substance is preferably, but not exclusively,
employed at concentrations of between I nM and 100 pM. The reaction is stopped by
washing the plate three times with wash buffer.

For quantitative determination of the prolyl hydroxylation, a fusion protein which
contains both thioredoxin from E. coli and the VBC complex in 80 pl bonding buffer (50

-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 pl of a solution of anti-rabbit immunogiobulin 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 color reaction is
ended by addition of 100 pl 1 M sulfuric acid. The amount of bonded VBC complex is
determined by measurement of the optical density at 450 nm. It is proportlonal 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 labeled
with [*°S]-methionine is moreover possible. For this, the radioactively labeled VBC
complex can be prepared by in vitro transcription-translation in reticulocyte lysate.

The embodiment examples inhibit the activity of HIF prolyl hydroxylase in this test with
an IC50 value of <30 uM. Representative IC50 values for the embodiment examples are
reproduced in the following Table 1:

Table 1
Example no. | ICsq [pM]

5 1.2
7 0.34
10 ' (0.5
12 0.75
17 0.56
43 1.8
45 0.78
50 1.4
55 2
60 1.4
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Example no. TICsp [UM]
' 61 1.1
62 0.05
72 0.49
83 1.9
85 019
9 2.8
101 1.7
103 0.35
113 0.74
129 036
166 0.69

1.b) Celinlar, functional ir vifro test:

The acti'vity 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 L, 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 pM, 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, W1 53711, USA) and a suitable luminometer.

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 CO3, 37 °C). On the test day, the test substances are added to the culture medivm
in graduated concentrations. No test substance is added to the cells in batches serving as
negative controls. As g positive control for determination of the sensitivity of the cell to
inhibitors, desferrokamine e.g. is added in a final concentration of 100 pM. Six to 24
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i 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 the basis for determming the
half-maximum active concentration (called the ECsp value).
5
l.c)  Cellular, functional irz vifro test of modification of the gene expression:
To investigate the modification of the expression of specific mRNAs in human cell lines
after treatment with test substances, the following cell lines are cultured on 6- or 24-well
10 plates: human hepatoma cells (HUH, JCRB Cell Bank, Japan), human embryonal kidney
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fibroblasts (HEK/293, ATCC, Manassas, VA 20108, USA), human cervical carcinoma

-cells (HeLa, 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 substanceé, the cells are washed with phosphate-buffered saline and the total
RNA is obtained from them using a suvitable method (e.g. Trizol® reagent, Invitrogen
GmbH, 76131 Karlsruhe, Germany). '

For a typic’a.l analysis experiment, 1 pug each of the {otal RINA obtained in this way is
digested with DNase I and translated into a complementary DNA (cDNA) using a
suifable 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 mRNA of the genes to be investigated is investigated by mearis of the real fime
quantitarfvé 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, Jactate

dehydrogenase A and vascular endothelial cell growth factor are investi gated.

Substances according to the present invention lead to a significant dose-dependent
increase in the mRNA of hypoxia-induced genes in cells of human origin.

2. In vivo tests for detection of the action in the cardiovascular system

2.a)  In vivo test of modification of gene expression:

The test compounds dissolved in suitable solvents are administered to mice or rats either
orally by stomach tube administration, intraperitoneally or infravenously. Typical



174 QN,-,) N1/ N, NNH 99%nilz =367; 1.05 min 175 H" N 1/ N
"N 34%in/z= 354; 1.26 nin

, XOH

10

15

20

25

30

35

WO 2008/067871 - 160 - PCT/EP2007/008877

dosages are 0.1, 0.5, 1, 5, 10, 20, 50, 100 and 300 mg substance per kg of body weight
and administration. Confrol animals receive ounly solvent. 4, 8 or 24 hours after
administration 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
expression level of the mRNA of the genes to be investigated is investigated by means of
the real time quantitative polymerase chain reaction [TaqMan-PCR; Heid C.A., Stevens
I, Livak K.J., Williams P.M., Genone Res. 6 (10), 986-94 (1996)1 using an ABI Prism
7700 sequence detection in;trunient (Applied Biosystems, Iric.).

Substances according to the present invention lead to a éigniﬁcaﬁt 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 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 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 erythropoietin-ELISA (Quantikine® mouse Epo hnmunoaséay, R&D Systems,
Inc., Minneapolis, USA) in accordance with the manufacturer's instructions. The
measurement valil;es are converted into pg/m! with the aid of a reference measurement

recorded for mouse erythropoietin.

Substances according to the present invention lead to a significant dose-dependent

‘increase in the plasma erythropoietin after oral and parental administration compared

with the starting value and the placebo control.
2.c) Determination of the cell composition of peripheral blood:
The test substance in a suitable solvent is administered to mice or rats either

intraperitoneaily or 6ra]ly once or twice daily for several days. Typical dosages are e.g.
0.1,-0.5, 1, 5, 10, 20, 50, 100 and 300 mg substance per kg of body weight and
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administration. Control animals receive only solvent. At the end of the study, blood is
taken from the animals from the venous plexus of the corner of the eye or the tail vein
under short narcosis and is rendered uncoagulable by addition of sodium citrate. The
concentrations of erythrocytes, leukocytes and thrombocytes are determined in the blood
samples in a suitable electronic measuring apparatus. The concentration of the
reticulocytes is determined by microséope screening of in each case 1,000 erythrocytes
with the aid of blood smears stained with a stain solution suitable for this purpose
(KABE Labortechnik, Niimbrecht). For determination of the hematocrit, blood is taken
from the retroorbital venous plexus by means of a hematocrit capillary and the hematoorit
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 hematocrit, the erythrocyte count and the reticulocytes after oral and

parenteral administration 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 Gréfenroda GmbH, Art. No. 8004-WM-H/V
15p) with fitting screw. cap and septum, DMSO is added. to give a concentration of
50 mg/ml and the mixture is vortexed for 30 minutes. ‘

Preparation of the calibration solutions:

The required pipetting steps are carried out in a 1.2ml Deep Well Plate (DWP) with
96 wells using a liquid handling robot. The solvent used is a mixture of acetonitrile/water

© R,

Preparation of the starting solution for calibration solutions (stock solution): 833 ul of
the solvent mixture are added to 10 ;il of the initial solution (concentration = 600 pg/ml),
and the mixture is homogenized. For each test substance, 1:100 dilutions are prepared in
separate DWPs, and the dilutions for their part are homogenized.

Calibration solution 5 (600 rg/ml): 270 nl of solvent mixture are added fo 30 pl of the
stock solution, and the mixture is homogenized.



54- (3- Met hyl -1, 2, 4- oxadi azol - 5-y1) - 2- (6- nor phol i n-4-yl pyri m di n-4-y1)
-1; 2-di hydro-3H pyrazol -3-ene trifluomacetate 0O x CF3COCH WO

2008/ 06787 WOIHB80BRBIMMEP2007/ 008877 2216py- (0.5 mmol , 6@CHEPXETHOBSTH
mneral oil) sodiumhydride are suspended in 1 m DV under argon. 38

mg (0.5 X =) r
added and t ezb;rﬁtynu%lg{og %23 ’Q dz?gn% ° v\#ffeejé ZIF%@% %)g% Afe %ietr%1 %bn%l of
hour, 50 mja gatonehion 5®Fﬂqth%1%ﬁﬁfﬁdﬂh@n?3€§4¥?qlixarrpl e 54A are added.
The reaction m xture is stirred at 5 80 Cfor 2 h. A mxture of in

each case 05 I % Str h fin ner

hydr i de Sl ”(sc?f‘g}‘r’o%w%@zo 1e4P: {HO0ALE éPWS%‘ﬁ%%E&%%aﬁ%l{ Ot O of
whi ch hés ﬁhﬁmtimwhltiwaaﬂtadiﬂmnﬁﬂueﬁbwm@nmﬁ while stirring, is
subsequent |y added again twice in succession and the reaction mxture
is stirred 80 Cfor a further 30 n after each addition.

Ther cat t or CARExOREn 5 (kP PG 78 Lot SN SXeaneEn paael, 3ot
10 resi due chlsbrafieswintiof 3|, mdahemxttureds bdmogenizadch case 2 m water,

met hanol and 1 N hydrochloric acid and purified via preparati ve EPLC
(PP 18 columm; nobile phase: acetonitrile/water gradient wt

addi ti éH ofC@b&afwmAywn% &-angwd): iy 0 Pfogobrent Wl’)ﬂuf@rtedﬂ@ t%%%bof
4): Rt = 1.c38rhlich soNBioh BShiREg mixthe wh&ﬁ&geh%drlr "H NMR (400 MHz,
DVSO-d6): 8 = 8.58 (s, IH) 8.04 (s, 1H, 7.29 (s, 111), 3.85-3.65
(m 8H, 2. 23 (s 3H) . 20 Exarrple 178

4- 3Mathy ation of thdisa : s.2(6rmrpholln4y|pyr|md|n4y1)
18 2+ di hydr o- 3prrazo| 3-one_hydrochloride 25 0 10 ng (0.02 nml) of

t he conpou from e 177 are stlr | utj on. of

hyar codn G A g e 46 arep grt 5 a2 el b el SgRipdiguid
i s decant edandlinganbbt30i0ie 96PBE Liufes pHré: Bareiarddadetotl Odutlydf thresténkl sokttiver
three timeg V%B@ BHELCHT! £5: & %stgh%f%ghaaﬁﬁtcmoﬁdéewm 0006441 RACHIhYEBen

The solid ich remains is driled under WO
2008/ 06787 BROFSAEEEE FEA5 60PF DORBPISAoLE: Wg??agf( sdupngre Piighed out into a.

1 liter measuring flask, the flask is filled with water and the mixture is stirred for about

20 1 hour. From this solution, 500 ml are added to a 5 liter measuring flask, and the flask is
filled with water. Using IN aqueous sodinm hydroxide solution, the pH is adjusted to
6.5.)

Practice:
25 : .

O~ .. The required pipetting steps.are carried out in a 1.2 ml DWP with 96 wells using a liquid
handling robot. Usig 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 pl are removed and transferred into Beckman polyallomer centrifuge tubes.

30  These solutions are centrifuged at about 223 000 x g for 1 hour. From each sample

solution, 100 pl of the supernatant are removed and diluted 1:10 and 1:1000 with PBS
buffer 6.5.

Analysis:

35
The, samples are analyzed by HPLC/MS-MS. Quantification is carried out using a five
point calibration curve of the test compound.” The solubility is expressed in mg/l.
Analysis sequence: 1) blank (solvent mixture); 2) calibration solution 0.6 ng/ml;
3) calibration solution 1.2 11};/1111; 4) calibration solution 12 ng/ml; 5) calibration solution



LC M5 (Method 8): Rt = 1 24 mn; M5 (ESIpos): mz = 330 [ MrHr;

51H NVMR (400 MHz, S =8.58 (s, IH, 8.08 (s, 111% 7.29 %s
1H), 4. 00- 3W§b2Q058@67§]J|) .23 (s, Exampba-179 PCT/EP2007/008877
102- ( 6- Met hoxypyri m di n- 4- y1) 4-(1H 1,2, 3-triazol -1-yl1)-1, 2-di hydro- 3-
H- pyr azol - F0aigmby 6y catibdation CkﬁlutlpEI\BN\bg/ml HOl blahkO(s3lvedi (rﬁxtﬁreb]u Bpéajmple
met hanol ar t1 Y 0.15 m dioxane. 1.3 (2.7
nanol ) of éﬁﬂhﬁ}ééﬁhé'ﬂ Béﬁggﬁg&%hos%hazene base P2-tert- butyl in THE
are added slowy, while stirring, and the mxture is stirred at i'tT
for 15 m n.HBSOMOMSImansaol ) of the conpound from Exanpl e 52A are
subsequent |y added and the.m xture is reacted in a single node

ni cr owave (CEM Explorer) at 150 C for 2 h. Afurther 2 m (49.2 mol)
20 net hanolHR@ Abident dddedqea.dpirye (Gl Xtluy)e aitesangdert €TCadaS PAln, degasser
singl e modeqThss oMol EEMaERlR £613 16AIEo1inlE: SARPHESMrkhGNS.1 5k, 25

h. After cooling eact gn i’s cancentr at ed
residue is vpaf—wqr@arevﬁ% G mbele ms\?é Pigtes 7 Rl cfemﬁﬁcld/ﬁsdsvfrﬂ@ s B
acet oni t ri laeétonitle +00. fudil efiforwid feidt dlow ake: Qf5 @l/hikeshbeAime THenin; gradient:

productyy, Coe’Hd:ﬁh{‘éﬁ/%’A ?9“1%’ 20p. 805 r%ﬂ:”ﬁkr %égnﬁbé ??uégi'zﬁ‘m@f 5% B; ramp:

concentat or at
hi gh vacuurf- %@815311’@9%4”&5% &8 -ddimaim %680 Aydfedgen chloride in

di oxane i s subsequently added. The m xture is stirred at RT for 30

mn and th o filtered_ off i under. .2 _hi gh

VaLdr 60 MRS WATERY Qpidy MipS EatmiS A5 ZSaH00RY Gisfiudkh BT
(ASVpos) : nnitiabsppiaer 1Mk Hreesuremenvin tha @81 made. DVSO-d6): 5 = 8.80 (s,
1H), 8.139 (s, 111), 8.43 (s, 1E1), 7.90 (s, 111), 7.70 (s, 111), 4.00
(s, 3H). . WD 2008/ 067871- 155 - PCT/ EP2007/ 008877 Exanple 180
2-[6-(4-P yrrolidin- 1 -ylpip eri din-1
-yQoyrimdin-4-yl]-4-(1H1,2,3-triazol-1-y1)-1,2- 5

di hydr o- 3H pyrazol -3-one 481 ng (2.3 mmol ) of the conmpound from
Exanpl e 3A, 600 tug (2.3 mml) of the 10 conpound from Exanpl e 30A
and 79 nmg (0.5 mml) p-toluenesulfonic acid are initially introduced
into 8 M THE and the mxture is reacted in a single node m crowave
(Enrys Optimzer) at 170 C for 30 mn. For working up, the reaction
m xture is concentrated and the residue is chromatographed via
preparative HPLC (Method 17).  The product .fractions are |yophilized .
and thereafter water/acetonitrile (5:1) is added. The solution is
15heated, treated with ultrasound and filtered over a MIlipore
filter (0 45 inn). The filtrate is concentrated to dryness in vacuo.
Yield: 17 ng (2@6of th.) 20 LC-M5 (Method 8): Rt 0 94 mn; M

(ESI pos): mz 382 [MFEI]; 111-NWR (400 MHz, DNBC)ClS): 8 = 8.41

(d 113), 8.35 (s, 1E1), 8.07 (s, 1H), 7.70 (s, 111), 7.68 (s, 1lEl),
4.43-4.23 (m 211), 3.18-2.88 (m 6H), 2.14-2.00 (m 2H), 1.92-1.76
(m 411), 1.56-1.40 (m 213), 1.16 (t, 113). 25 :




WD 2008/ 067871 156- PCT/ EP2007/ 008877 - B. Eval uation of the

phar macol wfi cal activity The pharnmacol ogi cal properties of the
conpounds aWEL}WBAY7EY t he invention celg"rbe denonst r at RCT/HEPRHE/008877
foll ow ng assays: 5 Abbreviations: DMEMDul becco's nodified Eagle

medi um FCSf@t al WyabhddifRhtERativie 13 pharddack@lidad bihbydifeanzi di ne
Tristris(hydroxynmethyl)-am nonethane In vitro tests for

determ nation of the activity and selectivity of H F prolvl 4-

hvdr oxvl asellienpérhpauads accardmy fonHiebinvemivnofant he @ovértadt intefphhirhdeeutical
prolyl hydrigeilidssis ad Rlgwdr oxyl ated HI P bonds specifically to the von
Hi ppel - %l ndau protein-elongin B-elongin C conplex (VBC conplex). This
interaction occurs only if HPis hydroxyl ated on a conserved prolyl
radi cal . |tTdbdett he basis for the biochem cal determ nation of H P
prolyl hydroxylase activity. The test .is carried out as described

[ Cehme F., Jonghaus W, Narouz-OQtt L., Huetter J., Flamme |., Anal.

Si ochem J3muposifion74-80 (2004)]: 20 A clear 96-well nicrotiter plate
coated with NeutrAvidin HBC (Pierce) is incubated with bl acker casein

for 30 n plate is. the shed thre th 2
e of g O3 PLelisieipid siopEing i Be aieRiEY S eetoss népepipyeh S0
bl ocker cageg maizg sGBchAnative),) 10N mg@nlﬂi)])ylmaphdmel (PVPHES) (RASF diendwigshafen,
bi ot i n- DLDIEMRARYRYPRRFReerdiutRlpgent ec, 4102 Seraing, Belgium is
added in a concentratlon of 400 nMi1n 100 jil wash buffer. This
pgg{ﬂl de serves as a substrate for the prolyl hydroxylation and is

ed to tTabletrveizgbt 2 2ang. [(iameter Rfrine radivsoaflzatviatuee om0 m nut es, the
plate ijg washed three tinmes with wash buffer, incubated with 1 inM
biotin iIn bI ocker casein for 30 m nutes and then washed again three
times withDpERaRRBNs fer . 30 To carry out the prolyl hydroxyl ase
reaction, the peptide substrate bonded to the pI ate is incubated vmth

K |
Feact i on t LEERRRE GFORpBE stho TN U BRECR! 1S o SELAUS hepnllie,
ni M KCl , l“BthnMS v Srength scgiumn (w/w) D8 22 Bk egwatearﬁaﬁt@ dryiog,phe Eeaeuj@s age
MM as ¢ @0 bab@kedwi O e &égﬁe@m&e l’s@ﬁmeeforTbﬁumﬁ@cmh@éﬁ rﬂmﬁieuee%ﬁ%aowﬁ a

"B Ep200 T OHRY R R 891 HEEAPRLE JF- F19'6l A BEREP ORR e {adey s usd

subst ance s thgredonradiidyd vidue fmdtemingm vel y, enpl oyed at
concentrations of between 1 nMand 100 RM The reaction is stopped by
washing the plate three times with wash buffer. 5 For quantitative
det er m nat PYIRZEI0 pral admiMsiRations| atj on, a fusion protein which
contai @88 both thi oredrmln fromE. coli and the VBC conplex in 80 pi
bondi ng bufd&l,-6R0 rrMTrls pH 7.5, 120 mM NaCl) is added. After 15
n@ut 1 sol ution of polyclonal anti-thioredoxin

ant i bod| es from rabbit in bonding buffer are added. After a further -

30 mI n gt es.1,000 nik df 8¢ cAnSIndlatQRAIRE tAMRE kmveABR, 1,000 GBI PWsi98), 400 mg
coupl ea t ORh digel® (xanthan gum from FMC, Pennsylvania, USA) and 99 g water.

30
10 ml of oral suspension correspond to an individual dose of 100 mg of the compound
according to the invention.
Preparation:

33

The Rhodigel is suspended in ethanol and the compound according to the invention is
added to the suspension. The water is added with stimring. The mixture is stirred for™
approx. 6 h until swelling of the Rhodigel has ended.



10 horseradi sh peroxi dase in bonding buffer are added. After

i ncubati on m terrperature for 30 m nut es, the plate

three ti mes\%@t?toﬁ MEAEHY lbuf fer in order “t!87enmove non- borpﬁﬁ?fﬁ%%%%%gw
conpl ex and anti bodi es. To determ ne the anmount of bonded VBC

conpl ex, t Selytic for bealiadetihiatredowi t h TMB for 15 m nutes. The col or
reaction is ended by addition of 100 IlI 1 Msulfuric acid. The
anount of bonded VBC conplex is 15 determ ned by neasurenent of the

opti cal der@m@vﬂémztso nm It is proportional to the anount of
hydroxyl ated proline in the peptide substrate AI ternatively, a VBC

conpl ex .co edt ur0|um Per E ). e tect|

of The Br ol gD Recitoly SRS ookt ot miREAran PR a A 5e
conpl ex i s peiyethyteae wlyeot 408, ZLOFEOﬁ prabsadenanseresiony t @wghwdtl@ dopgref 100
The use of Iﬁ/@gtﬁg%}{l}?@ﬁnhagﬁrﬁg g W thé idv3adn: et hi onine is noreover
possi ble. For this he radi oaCtively | abel ed VDC conpl ex can be
prepared by in vitro transcription-translation in reticul ocyte

| ysat e. ‘Brepaemtbodi nent exanpl es inhibit the activity of HP prolyl
hydr oxylyase in this test with 95 an 1 C50 val ue of pM Representati ve

| C50 values for the enbodinment exanples are reproduced in the

fol | owi ng TaB|@mpound Beeording-fe, th BveRsion) iesysgegiad qnzxt?reoofsaolmhtie@
12 0. 75 17 ghychbartBpdlysbrifte, GvhiB $bidinly, A'hb Stiringbpdratton is continued until solution

of the compound accordmg to the invention is complete.

15  iv.Solutien:

" The compound according to the invention is dissolved in a concentration below the
saturation 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

20  filtration and is transferred into sterile and pyrogen-free injection containers.



WD 2008/ 067871- 158 - PCT/ EP2007/ 008877 Exanple no. 1Cso illM 61 1.1
62 0.05 72 85 0.19 91 2.8 .7 103 0.35
0. 36 166 0\%8%?@%?&7}%' ul ar, functi onaljtg‘lg‘n vitro test: %g’m;oé] Ol:b\%;lg [
of .t he compounds accordi ng to the invention is quantified with the
aid of a rdedenticledms cell |ine. The cell is originally derived froma
human | ung carcinoma cell |ine (A549, ATCC. Anerican Type Culture
Col | ecti on,, Mangssas A The test cell lineis
transf ect eo1 in %%ug ﬂéﬁﬁgw%ﬁa vector which contains the
reporter gene of Photinus pyralis luciferase (called luciferase in
the follow ng) under the control 10 @f an artificial miniml
pronoter. The mi ninmal pronoter conprj{ses two hypoxi ar esponsi bl e
el ements upstream of a TATA boxR -R" El i nghaus P., Kol khof P.,
Smth T.J., Ramalcrishnan S., Hattér J., Schramm M, Flame | .
Bi ochenz. . Bi ophys. Res. COVIVUI | . 2:), 34348, (2002)]. Under t he
effect gf hypoxia (e.g. culturing in th& presence of 1 % oxygen for
24 hours) or under the action of non-sel ective di oxygenase 15
inhibitors (e.g. desferroxamine in a concentration of 100 JIM cobalt
chloride in a conwhighrati on of 100 1.1M or N oxal yl gl yci ne di et hyl
ester in a.concentration of 1 mVM), the test cell |ine produces
luci ferase, "which can be detected and quantified with the aid of
sui tabl e bi ol umBescEpEserteagenosryl sogp obthedenwrio(r) Luci f er ase

y $gstem Pronega Corporatlon Madi son, W 53711, USA) and a

)
sti'tabl e | um nonet er. / \A _N ,/N\

A A A
\ 7 -
A A E or /N—A

*

wherein
15 * denotes the linkage point with the dihydropyrazolone ring,
A in cach individual occurrence denotes C-R* or N, wherein at most’

two ring members A represent N at the same time,
O 2 and
E denotes O, S or N-R? .

R? represents a heteroaryl group of the formula
25



20 Test procedure: On the day before the test, the cells are plated
out in an ul ated anmount of | ture medi um (M 9
FCS, 2 1113?3?%#%%@2%@ in 384- or 1,5§é5§é|| mcrotiter pla %%Hg% 877
kept in a cell incubato& (96'@6atn0&pheric humidity, 5 %v/iv C2, 37
C). On the test day, ¢ghieSgest subé?ahges arg”atided to phesgulture
medi um 25 in graduated corlcentratiions/ No t@&st fgubstance ifs added to
the cells in batches‘%eh as n {ve conlroks. As M usitive
control for determ nation of” tthe sensig¢iwvity of #he cell ta& -

i nhibitors, desferroxamne e.g. is added in a final concentration of
100 p.M Six to 24 WD 2008/ 067871- 159 -PCT/EP2007/00887ﬁ hour s
after transfer of the test substances tﬁ+§>the well's of L

mcrotiter plates, the resulting Iight”sithI is neasur@d in the
| umi nomet er. A dose/ ef £bgt_+#&kati onshilp tted w tai d of
t he measur enment vaIuéF, ich yerves as fhe basis forjjdetell uining
t he hal f - maxi num actipe C ation (cglkl edithe E V, e). 5

1.0Cel lular, functionalLlin Wtro# est of i fi'éati on o’ t h&# gene

expression: To investigate the nodification of the expression of

specific MRNAs in human, cell lines after treatnment wth test

subst ances, the fol | qui'myjcel | |ines aee~cultured ori ®y or 24-well 10
pl ates: human hepatorth celll s (HUH, JCRB Cefjl Bank,ll Japdn), human :
enbryonal ki dney fi br S (HEK/ 293 AATCC, Manassag NVA 20108,

UgA), human cervical cafcingma cell g"(Hgla, ATCC,- Manassgs, VA 20108,
USQ;, human unbilical veN endotheli?} ells (HUVEC, rex, East
Rut herford, New Jersey 0707 USA). 24 hwoyrs after additrpon of the
test substances, the cells ar€ washed wi th phosphate-buf f'er’ed saline
and the total 15 RNA is obtained fromthemusing a suitable nethod
(e.g. Trizol(r) reagentlslnvitrogen GibH, 76131 Karl sryhe, Germany).
For a typical analys” :; erinment, '/pE%aeach of the E%%QH_RNA
obtained in this way [l.s dilgested with se | and trapslatled into a
conpl ementary DNA (c u\s'Gng a 't abl e arever sg# ﬁ,n’g'cri pt ase
reaction (ImPromll Rev Trané%ri i on System ﬁﬁpgg a

Cor por ati on, Madi son, 53(11, USH"\2.5 % of the c bat ch
obtained in this way is used?i:n each c#@se for the pol yneffase chain
reaction. The expression | evel of the nRNA of the genes to be
investigated is investigated by neans of the real tinme quantitative
pol ym erase chai n rewbeeimn [ TagMan- PCR, Heid C. A., Stevens.J., Livak
25 KJ., Wlliams P.M, Genone Res. 6 (10), 986-94 (1996)] using an
ABlI Prism 7700 sequepce detection, instrunen | i ed Bi gsystens,
|;@). 2he pri mer - prbe ciqﬁle}eﬁgﬁq&l%g%@é& va@fé%aédr@a%%ﬁ%@%y means .
o] rimer Express 1.5 Software (Applied Biosystens, Inc.). .
Specifically, the nmRNAs o i et il | e
dehydr ogenase A and vascd%é%&%%@%? e??%?H%%%ﬁkgggﬁﬁ%ﬁﬁéﬁﬁ%#@%%?%gﬁﬁ%t
i nvestigated. 30 Subst ance¥ zrecaebesgCirepreseat Nebthe sume iwent i on | ead
to a significant dose-dependent increase in the nRNA of .
hypoxi a-i nduced genes in cells of humep origin. 2.1n vivo tests for
detect?%n of the actfon ﬁ%mPW§CEEFH$g€ascular system 35 2.a) In vivo
test of nodification of gene expression: W) 2008/ 067871-

160- PCT/ EP2007/ 008874 4y dosages are 0.1, 0.5,-1, 5, 10, 20, 50, 10
and 300 ng substance per kg of body wei ght and adm ni stration.

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

adni nistration of the tesh abHIAMGR] bRAramiciRhsteACRSRAN, Wheas aninbo
an oveggose of isoflurane and a subseguent f%ggnﬁre of .t he neck and

the organs to be investi gRCEREAPEIRTS kAgSH PAIPE ST YHE or gans are
shock-frozen in liquid nitrogen. Total RNA is obtained fromthe organ
parts as described under BJe.a) and this is translated into a cDNA



The test substance in a suitable solvent is adninistered to nice or +
rats eitheryj btoneally or orally gnce or tw ce dai j
dosages arewg%qﬁgﬁg?hl, 5, 10, 20, 20 %8 100 and 3ood%+’§36®172¢1@3177
per. kg of body wei ght and_gdnini stration. Placebo control aninals
recei ve only sol vent. Bef & <Rt Rickve iestiqaher differgnipnidu eachdudizidaglicase,

.the last adm nistration of subsijepeRentB0oN n®fandhOOeBERnts AR deh 08P 2
the animals fromthe retroorbital .vento?l% %egxus or the tai
CR RS

| “ve
under short. narcosis. The bl oSFSi&eq OBDS G RE aﬁg?l%%
of lithium heparin. The bl ood pyaasnuitios (GpCatalled, §3s-@P-cycloalkyl, 4- to 10-

centrifugation. The content of Lef iyt d_pl I
determi ed wi th the aid of an a@%%‘a@%ﬁ‘%?%?‘?fﬁ?bﬁ&‘}éA é,%tqi ﬁfr?g’i%ﬁés%d

Epo | mmunoassay, R&D Systems, P#EoatyM naEhots s:CEONPR n abGEIMRCR *
with the manufacturer’s instruai0gag)-RPhe-OregsoyBRER valrRé(a0pR!”, -
converted into pg/m with the itk af A rehenense, NEASHESAEN] bLCAr dad
for nouse erythropoietin. 30 Su ste (@sélgctﬁ%nﬁgﬁ#h R r‘fgg‘eﬁg&‘ﬂ”’
invention lead to a significantSdRé- dSPedBEM”, @B easS8™ rand heNR™ R,
pl asma j@r yt hropoi étin after orghedmd parental adm nistration conpared
with the starting value and the placebo control. 35 2.c) -

Determ nation of the cell conposition of peripheral blood: The test
substance in a suitable sol venf)is &dfisrakykineitk o parcee obstitated once to
either intraperitoneally or orally ; £-W,.C J é%ﬁ
dgys. Typical dosages are e.g. O. 11ﬂfﬁ§c}rﬁés1ﬁn‘é‘4’n %8%2'&10& I%g‘fm%g _a,n%f by
300" nmy substance per kg of body weigHEalEneNoSHD BYD8Mse PeTeE- canpisting of
- PCT/ ER3007/ 008877 admi ni stration. Kisdenotyanni oxl, $Ci-egaiywiealasl, - to 10-

solvent. At the end a the study, bl | Sqt gﬂg?h hmal s from
t he venous pl exus of the corner of r@ﬁﬂb%?/de %ér%&?ﬁtec[c{ arl’ @%%wl’:?derormg
short narcosis and is rendered uncoagfibsapd actipPantdi¢ErRof -Go-@R . -
citrate. The concentrations of erytdbEoyNEsR"| eukocgtgn-rAd -0-C(=0)-

t hronbocytes are determined in the b, 0t sagplses,_i 7 Sujt.able 19
el ectroni c nmeasuri ng appar at us. Theﬁég%cént?lggt %ﬁbg ’he'Nk -EF—O)-OR »

reti cuPlcytes is determ ned by ni crd®EopEQNBER -SO-REACH ReRT, -
1,000 erythrocytes with the aid of doQR*pAeasR®skarned MR stain
sol ution suitable for this purpose (KABE Labortechnik, Niinbrécht)..
For determ nation of the hematocrit, blood is taken fromthe _
Let r?or bi :allove'nf)us pl exusdbyf ][reanswlmclﬁ'eia the natcelkyl, lgm:vbd)icmaucyanphdnme
emat ocr i value is read off ma : . ; :
capillary in a centrifuge suitabl en#gr,ﬂe%éﬁ@lgg?lgﬁggEer{eha&%%%s?gr}l@-Ieegltﬁ&
accordi“dg to the present invention 93843 casehebstBiA P to three times in
d@e-dependent increase in the hemandegrtical driRffeesttRE@eyEChA64HA! c@ind,
the' reticul ocytes after oral and 133[1)_%%(6\1@% ac(g_m' n'lst rhatdiron1 Ci-C
conpared with the starting val ue and tHe*plac fitoramehiyly hydroxyl, (Ci-Cy)-
3.Determnation of the solubility Pk fmfusronedthexdye ogo.aamineg mono-(Ci-

solution (initial solution): At | %1%}&5],-]5@ of the _eul C
are wei ﬂhed out accurately into a Egre %WW éctr(%\?\(/t:\/égflgz #rag’m
d astechni k Grafenroda GrbH, Art. NYIOEHHAL Syl oxyeab ety
screw cap and septum DVMSO is added to give a concentration of 50
nmg/ M and the mxture is vortexed fpr_~30. M s. Rreparatiop. of th
calibration solutions: The(:\()égqui(r8 é"?)g?’gie"t ticltyg stztepsatgre ggr ki b(f’m
out ina 1.2 nl Deep Well Plate (DWeieregyelhalpl, vpglﬁ‘md ol g & Pimepuiltered

handl i ng robot. The solvent used i siefrdfiryt W ahaf RELIERI I ich& WBtEMbe
308: 2. 3€reparati on of the starting solutiopn fo& gl?l i hbration sol utions

(stock 2ol ution): 833 gl of the solSURTHUTH QB & HEaRiP £ qentigalior
of the initial solution (concentr atdifferert nfddfiey Hygradithls chosdn tfiven theXkikse

i s honpbgeni zed. For each test substgpneg. -1 ) i-'aH{ i ONs e p d
in 35separate DWPs, and the dil uti tocns %ﬁﬁ%@r@%ar ;@r eO%%’rrg%élﬁi %;e“gf
_ -C(=0)-R’, -C(=0)-ORY, = -C(=0)-NR!R'

-0-C(=0)}-R", -0-C(=0)-NRR", -NR'S.C(=0)-




Preparation of the sanple solutions: 15 The required pipetting steps

are carried_out in 1.2 mM DW with 96 wells using a ljiquid handlin

r obot . 1000“@ 2Q918/q5%§71buffer pH 6.5 ard®dded to 10.1 gR@UﬁP{Z%WQQSéZﬁ

solution. (PBS buffer pH 6.5: 61.86 g of sodium chloride, 39.54 g of

sodi um di hydr ogen phosphate and 83.R5, gNRf*-aAMOAMRIAUNESdE)-NR2R?, -

hydr oxi de sol ution are wei ghed out N%QS@’)ZI%M i-é@{-R“E%@%Nﬁfg“ﬂf’ agipes
m Xt i d

the flask is filled with water and t I\&gz)'eg’ls stirr or ‘about’ =
20 1 hour. Fromthis solution, 500 ¥R are&-NR{RG-to a 5 liter
measuring flask, and the flask is filled with water. Using 1N agueous

sodi um hydroxi de solution, the pHigs, adjuste 0.6.5.) Practice: 25.
The reqdired pipetting steps.. are c‘glilefr?]égﬁ%ﬂ Yfﬁdﬁaﬁ%mkﬂﬂe%%mw%
wel I's using a liquid handling robotturnlss siubstiuted mpde dires 8masljrust wlehtacal

shaker, the sanple sol utions prepar&dsiBrehl hanfBRYIChalfded, SHake Ry@bxyl
20C and 1400 rpmfor 24 hours. Fromthese sol uti(gn&, Ih each case 1%0
att

gl. are renoved and transferred int oBE8 XPol YATERXY c ARIPP:F RO
tubes. 30 These sol utions are cent rihugpdkglamatout 223i-GORCY)-dklamind,

hour . om each sanpl e solution, 1004 | e
rermveglband dilluted 1:10 and 1: 100%&%9%E%u@§5 %ﬁ@%ﬁgp@é{% C%S
The sanpl es are anal yzed by HPLC/ MEYRalkdiadt itei éaembsreds hetgrocydeallovlt

using a five point calibration curvseafl &nber 5-est6-BompatdBeterbiis],
solubility is expressed in ng/l. Analysis sequence: 1) blank (sol vent

yxture); 2) calibration solution 0.6 ng/nl; 3) calibrati lutio
T(); ng/m; 4) calibration sol ufilon R2 Rg(glﬂg},;R]g,)R%aR}?bngt |Fg£ %szgl REi B%,

VO 20096067871- 163 - )ch{ EPio?w 008 TR BCor 02 indBperhitpb b Bother for
sol ution ng/ m ; ank (solvent, m xture); sanpl e sol ution,
171000 7) sanm 6 sol ution 1: 10 KB MRS SeRETE LipEseigh Bica
1100, pat. punp ((3131 1A), aut osarghbsmn TS tonsidingsSandrogen, (C;-
(01322A) and col um thernostat (0133§Aky1 C@,WMeydBdibd, B %@,ﬂé}ﬂb%ed
2.1 mm 25 1.1; tenperature: 40C ilé se” A ter + 0.5 n o
form c acid/1; nobile phase B: acet Fﬁr‘?cryf’fg’é rd?]%nﬁiaa‘&{ ¥ offngnembered
acid/ 120flow rate: 2.5 ml/mn; stopectdrdreyllwherainn; gradient: 10 0 mn
95% A, 5% B; ranmp: 0-0.5 mn 5% A 95%B; 0.5-0.84 nm5%A, 95% B;
ranp. 0.84-0.85 mn 95% A, 5%B; 0.85-1.5 mn 95% A, 5% B. M5/ Ms:
WATERS Quato M cro Tandem M5/ MB; Z-(SpnCaycysmalkyht dr f e dO-pppisreds hetero-
initial splitter 1:20; measurenent dyBloblkgl, BRiny@aeies- ot 6-mdMdered heteroaryl
2008/ 067871- 164- PCT/ EP2007/ 008877 ,C. Enbgdl nent. ex r@l eﬁ fqtir .

phar maceut i cal conpositions The corPdtit %8%%\3%8 & PhEUGSHEPE YR 1P
can be2&onverted into pharnaceut i cdhret dimmsliatanodentisl frodifferest nBnner by

Tﬂet: Conposi tion: 10100 ng of thgLeRAPAYALh, aQEREN-ARyI! Oulfiromethyl
i R '50 g, (8], ze st ay ' ’

ntion, 50 ng | actose (nonohydrate), tarch (native)’,
10 mg pol yvi nyl pyrrol i done (PVP 25 WE8A%E, (%&f @%{mﬁ%ﬁmﬁw G&fd
2 mg nagnesi um stearate. Tabl et weiagiitio,212nem-(CRiGEkgamboim di-eCliCLy-
of curvature 12 nm 15 Preparatlon:alkylammo’ hydroxycarbonyl and/or (C1-C)-

30 alkoxycarbonyl
and

(C;-Ce)-alkyl can be substituted once to three times
35 : in an identical .or different manner by halogen,
cyano, hydroxyl, trifluoromethoxy, (C;-Cg)-alkoxy,
amino, mono-(C-Cs)-alkylamino, di-(C;-Cs)-alkyl-
amino, hydroxycarbonyl, (C;-Cs)-alkoxycarbonyl,
(Cs-Cr)-cycloalkyl, 4- to 7-membered hetero-

-



The m xture of conpound according to the invention, |actose and

starch is ith a 5 %streng solution (w w) PVR_ I
wat er . Aftg&gmg}rgg?gﬂhe granul es are';gor"n' xed with thep%}%@?(fmgsjﬁ
stearate for 5 minutes. This mxture is pressed with a conventi onal
tablet press (for tablet format seecyalpolksl,. phemyt eswi/org Forot e bofhierniered
IcN is used as the recomended val ug&@iryt he pressing. Suspension for
oral adm nistration: Conposition: 1,000 ng of the conpound
according to the invention, 1,000 ng ethanol (96 %, 400 ngy

Rhodi gel (r) (xanthan gum from @C, Pénisyl R¥nird?, REARANAZORY awat &
10 m of: oral suspension correspon Lpdievi .

of the éorrpound according to the i(rzl!{\l}g%teﬁ%ﬁl'.ﬂ?%fe%gﬂofhggiﬁg%héﬁg%g}
i s suspended in ethanol and the corfséWFERRCacEDIEEAG Fastieahchpsaie foporihe

is added to the suspension. The watgfied sonsistelachMylidg&t Add(CRE,)-JIRG
m xture is stirred for approx. 6 h until s'welling of the Rhodi gef
has ended. WD 2008/067871- 165 - PCT/ EP2007/008877 Sol ution for oral .
admi ni stration: Conposition: 5 500vhgeiof(Ci&)-elsyipeannte agstitdéchgnesto
the inygntion, 2.5 g polysorbate angd4igtesPal meiibmlcens: Gyt nthiler ¥
g of oral- solution correspond to a:}lllndl vi dual ddc}se of .éoo of t&e
conpound according to the inventi orf2l48eRpSYaR0; GKAroRyd, OE%E%BW(&- 1-
according to the invention is suspeietkoxy aminox tnume-(Gf-Capilighinyrice ndi-
gl ycol and pol ysorbate, while stirrj N} LrT LioOR. 4 )
Igj%glg%ﬁ&h{% F]lg@;o?ﬁ%f]bgb%d Ehdior £¢

cgziinued until solution of the compoun cor to t nvent i
[ onpl ete. 15i.v. Solution: The conPOEr#RE¥erding to the
i nventilen is dissolved in a concentration bel ow the saturation

solubility in a physiologicall | e solvent (e.g. isotonic
saline solution, gl ucose %ﬁcd)fbﬁtq’?%%\e % and/ or PEG 400 sol ution 30

% . The solution is subjected to sterile 20filtration and is
transferred into sterile and pyyogee? trhe®'s, Rj*egidi A, K6 Rh@RMe R andAD?,
O eI 155 T R T Ry R
for mul &0 and R* and R* in each case paired together with
the atoms to which they are bonded can form a 5- or
6-membered heterocycloalkyl ring, which can be
substituted once to three times in an identical or
different manner by halogen, cyano, (C;-Cys)-alkyl,
25 : trifluoromethyl, - hydroxyl, ‘ (Ci-Cy)-alkoxy,
O ’ trifluoromethoxy, oxo, amino, mono-(C;-Cs)-alkyl-
amino, di-(C,-C4)-alkylamino, hydroxycarbonyl

. and/or (C-C,)-alkoxycarbonyl,

30 | and

R’ and R’ are identical or different and independently of one
another represeﬁt hydrogen or a substituent chosen from
the series consisting of (C;-C¢)-alkyl, (C3-C;)-cycloalkyl,

35 . 4- to 7-membered heterocycloalkyl, phenyl and 5- or 6-
' membered heteroaryl, wherein

(i) (Ci-Ce)-alkyl in its tumn can be substituted once to
three times in an identical or different manner by



wherei n 15denotes the |inkage point with the di hydropyrazol one ring,

Ai h each in@bvi%gﬁ;ﬂgﬁcurrence denotes ;G R4 or N mheref;adxrc{g%%@zéoégws
o ,

two ring nenbers represent N at the sane tinme, 0 20an

or NR5, R2represents a heteroaryl group of the formula 25 o
2008/ 067871- 167 - PCT/ EP2007/ 00887 72digaly' chospg=fggm | fhe1 serjes| consigtipg  of
Il LAG" Al wher ei n 5#denot es t hilddenKeg@o Pokd)t (OMQ Refichelkyl, 4- to 7-
. di hydr opyrazol one ring, in each individua currence.denotes C- R6 or
N, wherein at nost two ring marrbersm@‘fzje %Ar e@qg%rpcsﬁ?ogﬁcythhg%glg?m 5t(':i r%bg'
103denotes 0, .S or N-R7 and membered heteroaryl, -GrORRCH-GERENIRIGat

occurregce denotes C-R8 or N, wher ef@o3iNHORY 15t_m%i=io)g{1?genbeosc O&-

;;aggggt;gt N at the sane tine, V\/(‘lel’%l\]ﬁMR\éP %B_R&[&%%_ 7 1_%%,5_8{::%} 1% 0
“NR?.C(=0)-NR?'R%, -NR®-80,-R*, -80,-R?, -
SO;-NR26R27, -ORZS, -SR® and -NR3°R31,

10 . wherein the cycloalkyl, heterocycloalkyl, phenyl

' and heteroaryl radicals mentioned last in their turn

can in each case be substituied up to three times in

_ an identical or different manner by halogen, cyano,

C - (Ci-Co)-alkyl, trifluoromethyl, hydroxyl, (C1-C)-
15 ) alkoxy, trifluoromethoxy, oxo, amino, mono-(C;- -

Cs)-alkylamino, di-(C;-Cy)-alkylamino,

hydroxycarbonyl and/or (Ci-Cqy)-alkoxycarbonyl,

. and
20

(iiy  (Cs5-Cy)-cycloallkyi, 4- to 7-membered
heterocycloalkyl, phenyl and 5- or 6-membered
heteroaryl in their turn can in each case be
substituted once to three times in an identical or
25 different manner by radicals chosen from the series
O . consisting of (C;-Cg)-alkyl, halogen, cyano, oxo,
' CE=0)-R%, -C(=0)-OR', -C(=0)-NR'R®,
-0-C(=0)-R®, -0-C(=0)-NR“R'®, -NR'6-C(=0)-
. RY, -NRIS—C(=O)-OR19, NRZ-C(=0)-NR¥R%, -
30 ‘ NR®.80,-R*, -80,-R?, -S0,NR*R”, -OR%, -

SR® and -NR**R’",

wherein the alkﬂ radical mentioned last in its tum
can be substifuted up fo three times in an identical
35 - or different manner by halogen, cyano, hydroxyl,
trifluoromethoxy, (C;-Ca)-alkoxy, amino, mono-
(Ci-Cy)-alkylamino, di-(C;-Ca)-alkylamino,
hydroxycarbonyl, (C;-C4)-alkoxycarbonyl, (C;-Cy)-




5 Rs, Run 8 a x are identical or different and i n each i ndi vi dual

case, i ndepgudemglas7®fl one anot her, reppgsents hydr ogenp@I/ER2007/008877
substituent chosen fromthe series consisting of hal ogen, cyano,

nitro, (Cl-COalkyl, (C2-C2)-cycloalk -, tq 10- nber ed

het erocycl oal | cyl, phenyl, 5- or 6- %ﬁf‘ﬁg{ygd‘lhg?e?ﬁlée%e,m%- gftf’ﬁ’)cyﬂ@?lkyl’
_C(=0)-0121, -C(=0)-NRI1R12, -0- C(=england/or 50orc-memberl hea®aryl, NR 61
0)-R17, - 0)-0R19, -ONR2 _g=0)4\TR21R22, _NR 23_ -S02-R25, -S02- 2NR
6- 27, OR2s, -SR29 and - NR3012%1 10wher ei n (0(Cl-COalkyl inits

turn can be substituted once t¥PFFilee times in an identical or
di fferedt manner by radicals chosen fromthe seri es consi sting of 15

hal ogen, cyano, oxo, (03-C7)- c Io Kyl # 2ed 24 25 26
het er ocycl oal kyl , phenyl, 5- * ?‘%) red Iﬁg’t erbardy R?:CRO 11%29 R%
~C(-0)-ORth, - CEO-NR 3RI12, o C( - R 3nd R dndeggndengiy afom: another for

NRL6. . ¢(=0) - RL7, NRL8-C(=0)- ORL9, e%@hl\BaﬂldﬁéFQ)ccﬁiF%BZ% Rsée- BZfJadlcal
TS02-R25, - S 02-NR26R2.7, -OR28, - R29 d - NR30

cycl oal kyl, heterocycloal I cyl, phen *88‘?%11555% %{e}}ygmgen G-
mentiod€d last in their turn 25 caﬁs)ﬁﬂ‘:ﬂaafﬁh Caspclbdkgduldist fot dtreeinbgred

to three tinmes in an identical or qie gr@gygmglk?pgﬁhﬂbgnmeg OgeB.m SR
(C1-04)-al kyl, trifluoromethyl, ro al koxy,
trifluoronet hoxy, 0X0, am no, nono- l%e@éﬁ PG ami no, '

di -(G -C4)-al kyl am no, 30hydroxyear bonyl and/ or

( @ C4) - al koxycarbonyl , (C3-C2)- CyC@@&tg ciléﬂlﬁﬁ’loi n’%‘r‘og nFthberedh hetero-

heteroc%cloallcyl, phenyl and 5- or het er oar
turn cdf in each case be 35 substi¥eioakybriavt Eildt-r?‘rr%é'nf“’rmeqlﬁt?iﬁaf}’l '
i dentical or different manner by radithét furt has enedchasisd he s@stifu®st up to

consisting of (Cl-05)-al kyl, hal og o 7

T O(20)- ORL, - C(=0)-NW I RLD, - 0. 2ges S mcf%d?e‘ﬁ}‘%ﬁ‘zﬁﬁ%?%mam‘er by

-NRI 6-C(=0)- WD 2008/ 067871- 169 lmlygﬁlspzu’@w 0d88Ts)-#¥yl, trifRoromethyl,

8- C( =0 -OR19, _NR20_g=0) NR2I R22, 18331 SO8-Cdikor HORiBRmE0T: G2
5&28 SR29 and -NR'R', wherein.the a #n@ %SLCIE ment i orE] {ic (??t

can in |ts turn be substltuted up tE)mf“ﬁreén 4 ?ﬁlaﬁf)@ntl Y

di fferent manner by hal ogen, cyano, alk}ﬂajmm,yl hyctrpxsfcbllvonyineaﬂdmw, (C1-Cy)-

(G -CO al koxy, .am no, nono(Cl - CO aljg ?‘ggr di-(C -C4)-al kyl am no

hydr oxycar bonyl, (Cl-C4) - al koxycar bony (Cg C7):- cycloallcyl, 4- to

7- menber ed heterocycloalkyl phenyl and/or 5- or 6-nenbered

het er oaryl , and

25 -
O , . . (C)-Cg)-alkyl can be substituted once to three times
: in an identical or different manner by halogen,
cyano, hydroxyl, trifluoromethoxy, (Cl-C4)-alkoxy,
amino, mono-(C;-Cy)-alkylamino, di-(C)-Cq)-alkyl-
30 - amino, hydroxycarbonyl, (C;-Cs)-alkoxycarbonyl,.
(Cs-Cy)-cycloalkyl, 4- to 7-membered hetero-
cycloaikyl, phenyl andfor 5- or 6-membered

heteroaryl,

35 #B)  RZ RS RS RS R® RZ R®, RY and R
' independently of one ancther for each individual
occurrence represent a radical chosen from the

series consisting of hydrogen and (C,;-Cg)-alkyl,




R9, R10, R11, R13, R14, R17, R19, R21, R24, R25, R26, K28, R29 and
R39 i ndepeng grg(? ne anot her for e i ndi vi dual oc}g‘(y];

represent a ra |ca?§cﬁosen fromthe se??gs consi sti ng of @g?@ﬁmoggw
(CLC6) -al kyl, (C3-C7)-cycl oal kyl, 4- nmenber ed het erocycl oal kyl ,
phenyl. and 5. or 6-menbered heter oa‘ﬁ’%}?rem\AWeT%P ALkl ea by ysubsfisytedh ones (o
4- to 10-menbered heterocycl oal | cylthreghtefigsl inadadidbntical of diffepene mediner by
heteroaryl in their turn can in each ase be substit.u

times in an identical or different Chrf%r%nn C%ano % a;m}é}ﬁl %ﬁuorgmct%oxy, &e
(C3-00-al kyl, trifluoronethyl, hydr@QWOX{/,CﬂmmﬂJ) J@ﬂﬂ@dﬂy C4)-a1k}’13m1ﬂ0 di-

trifluosomet hoxy, oxo, am no, nono-d{i ajg]yﬂ@rn g%%rboﬁyi alnd/or (qu
al’kyl can be

hydr oxycar bonyl and/or (Cl-C4)al koxycarbon

substituted once to three tine in a%‘s ah@ﬁ?%l ‘%HHYg d| fferent manner by
hal ogen, cyano, hydroxyl, trifluoronethoxy, (C -CO al koxy, am no,
nmono- ( Cl - C4) - al kyl ami no, am no,,aydr oxycar bonyl ,

(C1- C4- al koxycar bonyl, (C3-C7)-cycloallcyl, 4- to 7-nenbered hetero-
WO 2008/ 067871- 170 - PCT/ EP2007/008877 cycl oal kyl, phenyl and/or 5-
or 6-nmgobered heteroaryl, (iV)(cRl2,RRapdRRI&M RURRRG anRBY7, RO 3 d R27
and R31 5i ndependently of one anotf&gﬁaggri{ze%gh 'd’?’ Rﬂulﬁlldﬁmckuarag@‘f{ev
represent a radical chosen fromthe serjes’cq hydrogen and
(Cl-C6)-al kyl, wherein (Gi-0C6)-al kyand i abéPsubsﬁcilw@tﬂdp@WdéOQQﬁheImﬂl

three tines in an identical or di ff@ég@}nswwﬁﬁﬁﬂwap@g@g@p@an%ﬁﬂgg or
h oxyI trifluoronethoxy, (Cil- C4

0- (G - C4) - al kyl ani no, di (Cl-C4)- %%%TW%P@MQP%OW%&&?B/%
(C1- C4%-al koxycarbonyl, 15 and/ or S\nhﬁttmaqh ofieg tcRthreentim@y Ty aRliderdicel or
R15, R16 and R17, R18 and R19, R20 Cgﬁge%m;g;g @ggngg%ﬁargz%c g”ﬁ?ﬁ
R26 and R27 20and R39 and R31 in eacg case |regl v,gl,r‘g er E
atoms to which they are bonded can F P‘Pﬁméw%l sor Y ered( - 4)' koxy,
het erocycl oal kyl ring, which can be:nﬁudnsmlethukgcbxonmmnbpmbhas-e(él—m)msﬂ-
in an identical or different nmanner
25t ri fl.uor onet hyl , hydr oxyl , (Cl- C4) A !{ox%c(t ét?é‘?lornat hoxyd‘lc’}%/(carbony1
ami no, 2Rono- (G - C4) - al kyl ani no, di -a(ﬂéi @5:) At %SW
hydr oxycar bonyl and/or (CI-C4)-al koxycarbonyl, 30and R5 and R7 are
i dentical or ‘di [“% rent and i ndependently of one anot her represent
hydrogen or a substituent chosen fromthe series consisting of
(G -C6)-al kyl, (C3-C2)-cycloallcyl, 354- to 7-nenbered

het er ocycl oal kyR? - ph fg ANBvRoceal e6ad. QA Wherein
\/\0200%067871 171 PG EPR0n b%cgﬁ%m%} Iq Sl

O : and the1r salts, solvates and solvates of the salts,
with the exception of the compounds

30 1H-pyrazol-5-yl)-2H-3-pyrazolin-5(1 H)-one,
3',5-dimethyl-2-phenyl-1'-(4-phenyl-1,3-thiazol-2-y1)-1'H,2/1-3,4'-bipyrazol-5'-ol,
3',5-dimethyl-2-phenyl-1'-(4-thiophen-2-yl-1,3-thiazol-2-yI)-1'H,2 H-3 4"
bipyrazol-5'-ol,
3',5-dimethyl-1'-(4-methyl-1,3-thiazol-2-yl)-2-phenyl-1'H, 2H 3,4'-bipyrazol-5'-ol,

35 _ 2-(4-chlorophenyl)-3',5-dimethyl-1'-(4-phenyl-1,3- thlazol-2-y1) 1'H2H-3 4
bipyrazol-5'-ol
and
2-tert-butyl-1'-[4-(4- chlorophenyl) 1,3-thiazol-2-yl]- 3' 5- dlmethyl- 'H2H-3.4'-
bipyrazol-5'-ol.




radi cal s chosen fromthe series consisting of hal ogen, cyano, oxo,
(C3- 2) - cycvarbdozyis7edr to 7- ‘menbered jyaterocycl oal kylPC’P)E@QMdn/o@gsw
or 6-.nenmbered heteroaryl, -C(=0)-R9, -C(=0)-0R19, - C(-O-
-0-C(=0)-R13, -0-C(=0)- NR141218 -NR16- C(=0)-1212, - NR18- C( 0) CR'
NR20 _c(=c) NR21R22, Ne_s02-R24, _sore, S2- NR20R27, _OR28, _sR29
and NR30OR3Z: | vdnewepwﬁtwéfwgﬂnmda@hs clmmeénmdyam hahrwjvﬂch phenyl and
het er oar yl radl cals nentioned last in their turn can in each case be
substituted up tg three tines in ar] |dent|cal or. different manner by
hal ogen, cyano, X Gi - EHFessnis apeterqary! erops s st ipyrula hy dr oxyl |
(C1-A) &l koxy, trifluoromethoxy, oxo, am no, nono-(Cl-
4) - al kyl am no, di NQ C4-al kyl am ge  hydr oxycar bonyl and/ or
- (C1-CA4) - al koxycar ony , and (C3- )- ycl oal kyl , 4-t o7- menber ed

het erocycl oal | cyl, enyl %nd 5- “ menber ed het eroaryl in their
turn can in each £asé be substitufed once to three times in an
identical or different manner by*radicals chosen fromthe series
consisting of (Cl-CO al kyl, halogen, cyano, oxo, _c(=0)-R9,
_g=0) _oR10, _c(=0)_NRi |R12 -0-C(=0)-12.13, -0-C(=0)-NR4R18,

- NR16- C( =0) - 7 wherein ~ oNR2 _cer_co NR2i R22, R,
-NR18- C(=0) - OR19, - NR23-S02-R24, _s02a25, -S02-NR26R22, -OR28, .-
sR29 a -NR3OR31, wher ei l radi ¢ t| oned l.ast .inits
turn cgﬁ be substituted uﬁel}o?e%t lélg(%ﬁ?%’%twﬁ"glﬁn% WPy EApIons ring,
d@erent manner by hal ogen, cyano, hydroxyl, trifluoronethoxy,

(C' C4) - al koxy, am ng@, m)ﬁpéa% ifehidedl b@éﬂr@ﬁleﬂ@enotes C R*or N wherem at most |

- (C1- C4) - al kyl ami no, carb koxycar bo
(c3 C7)- WD 2008/ 067871- g‘1"7’?‘Y g%éé‘o‘élg/eﬁf@é 7y e sam &msywpgram to
7- menber ed het erocycl oal kyl , phenyl and/or 5- or 6-nenbered

heteroasyl, wherein R9, RRO R
R26, R28, R29 and n 30 o edft) ng‘jv toal ke, %&Peﬁéﬂgﬁﬁ A Bnother,
each individual occurrence repCBSEms lb)’df%ﬁiPé’éP S@f‘f@%ﬂt thf%%ft"% t%f‘e‘ieﬂe%
consi sting of hydrogen, (G - consisting 6&¥hGdhe Ghidrina) Bréwine, dyanb Onitro, (Ci~

7- menber ed het erocycl oal kyl er oar
wherein (C3-C7)-cycl oal kyl, p@{ﬂ}ﬂ;& r]](rjrglsoxgp R {Egtr)%:ﬂ%ﬁba{}%uf)mnbﬁ%%%
and 5- or 6-menbered het eroar y3mipg EEPHCr-elalkdaming, sbdi- Ga)§é1<)5@111110>
substipoted up to three tines j carf ke@iC, arydivbkesarhvimanner by
hal ogen, cyano, (G -C4)-al kyl, yar@?l uo(?gnneﬁ{yll G%ydr o%l ¥

(C1-A4)-al koxy, trifluoronet hoxy, 0X0, am no,

mono- ( Gi - C4) - al kyl ami no, Wheremhbﬂj&(ba@@-aﬂdybmylicamdﬂmnec@ litOd)n can

al koxycar bonyI and (Cl-CO al k _
t@es i'n an identical or di ffﬁeeﬁltg&ﬁgﬁ%ep QﬁTﬂh%]éjfuglgse%%ngﬁlcgmre‘ﬁfferem
h

roxyl, trifluoronethoxy, (crensgy by fagkpe, ¢ bfomme cyano, hydroxyl,
nmono- ( 21- C4) - al kyl ami no, ami narifloydireRpLar C(D;D&J)walkoxy, amino, mono-(Ci-Cq)-

(C1-A) - al koxycarbonyl, (03-C7 | oal ky.l
het er ocycl oal kyl , phenyl and/ OZQrLk)fiﬁlIﬁ 8 Xl%%ﬁ%‘%}‘ﬁﬂgmOarwgmxycarbonyl
35(b)R 2, R15, R16, R 8, R20, aRgr (ngla,) -slsoxycabomyld R31 i ndependent |y
of one another for each individual occurrence represent a radical
chosen fromthe series consisting of hydrogen and (C -C6)-alkyl, WO
2008/ 067871- 173 - PCHEP2007/ 008877 wher ei n (Cl-06)-al kyl can be
substi Blted once to three tines in an identical or different nanner
by. hal ogen, cyano, hydrox h (Cl A4)-al koxy, am no,
nono- ( C1- C4) - al kyl am no, (#n?t&%b(‘ﬁ)oywﬁg%a%ﬁno hydr oxycar bonyl
and/or (Cl- C4)-al koxycarbonyl, and/or (c)Rl1l and R 2, R14 and R15,

R16 and R17, R18 and RI 9, Rﬁl?zoréiﬂéseﬁts%%rdm'ggﬂozt(t:]@}galﬁglz R23 und R24,
- R26 and R27

35 R? represents a heteroaryl group of the formula




and R3 and R31 in each case paired together with the atoms to which
they are bopdegomais7ker m a 5- or 6-nenbgied heterocyclo '

whi ch can be substituted once to three ti5rres in an idenﬂiﬁé@l’zg@ﬂ%%??
di fferent nanner by hal egen, cyano, (C {4)-alkyl, trifluoronethyl,
hydr oxyl, (C -C4)-al kfly\trlfluororretgl{rox’y; oxo, ami no,

nono- ( Cl- C4) - al kyl am i - (Cl 9¢4) - al \ am no, hydroxycar bonyl
and/or (Cl-C4)-al koxyc ), and 123"‘l esents hydrogen,

(C1-C6)-al kyl or (Cs-C7)-cycloal kyl, and tﬁei r salts, solvates and
solvates of the salts, with the excepti on of the conpounds

301H- pyrazol - 5-y1) - 2H-3 pyrazolin- 5(1R) one, _

3", 5-di met hy1- 2- phenyYBe®il ( 4- phenyl - 1, 3- t hi azol - 2-y1)-11//, 2H 3, 42- bi
pyrazol 5'-ol, '

34 _5 g: gg? 232/ él 2- 5Iphen)‘4tl 11 dc(,notésm-l ﬁlﬁ(age poﬁéc1 wxjfh %etdﬁly%ropyrazolon nl}gl, H 2H 3

3',5-dinmethyl-11-(4-nethyl-1, 3-thiazol -2-y1)-2-phenyl -17-42H 3,4' -bi p
yrazol -5' - ol , G in each case denot CR N, h t
352- 0- chl oropheny1) - 31, 5- g et ] Pgngg 2 VT PO Bpre Jhan gue gfthe
2H 3, 4' - ‘bi pyrazol -5' - ol SHYM2E IEMPeY %Pms ts11>{4w ezielﬁhl or opheny1) - 1
, 3-thiazol-2-yl] -3",5-dinmethyl-1 111, 2H 3,4' - bi pyrazol -5'-ol.
2008/ 06¢871- 174- PCT/ EP20Q%/ 0088 2; d r
g B8 Ldeh ifai i QAP X Qe 19c§e %ﬁﬁ%nzgf cﬁmén%f g{)%]tg

clained in claiml1, in which Rlrepresents a efero
f | a wher ei n 10denot es t¥BrFFkayogsaione SW?SFHIGW@OSCH om the series

di mdraﬁyrazol one ring, Ain eacdasistih uf ﬂu&ﬁn@@m@ﬁﬁ@r&ﬁnﬂl@n@%ﬁ& £ Ry

or erein at nost . two ri nme r nt at t

time, wherein 15R4in each i ndl%]/‘?gUaF?ga?g%y OggﬁXendé{ht I y&’of gr’r’éenr%ered
another, represents hydrogen Lsterpcyslasbiol, { phenyl, choste §-rhemairersch dieterards
consi stliS_ng of fluorine, chlorimg=ohorH ng(_@manllnL(t)fcg—o ﬁb -O-C(~O)

CO al kyl, hydroxyl, (G - CG) alﬁ 15 t%yél #}? t7ho 0

nmono- (Cl - CO al kyl am ne, (CI - a 20hy gglc ‘BB

( Cl1- C6) - al koxycar bonyl , V\,her elfﬁ(ﬂQ)M CGNﬂfeﬁOz— oli R’ nnmﬂlmie’aR:il

its turn can be substituted Upwheihhree tinmes in an identical or

di fferent manner by fluorine, chlorine, brom ne, cyano, hydroxyl,

25t ri fl uoronet hoxy, (C -CO al koxy, am no, nono-(C -C4)-

al kyl a@®no, di - (C1- C4) - al | cyl anEno, HZehOgkalkyiribanythem can be substituted once to

three times in an identical or different manner by
radicals chosen from the series consisting of
fluorine, chlorine, bromine, c¢yano, (C3-Cq)-
O _ cycloalkyl, 4- to 6-membered heterocycloalkyl,

25 o phenyl, 5 or 6-membered heteroaryl, -C(=0)-OR'°,
-C(=0)-NR'"R®,  -0-C(=0}R®,  -O-C(=0)-
NRMRY, NR¥.C(=0)}-RY, -NR'®-C C(=0)-OR", -
NR?-C(=0)-NR*'R%Z, -NR®- 50, R*, -OR® and -
NR¥R3!,

30
wherein the cycloalkyl, heterocycloalkyl, phenyl
and heteroaryl radicals mentioned last in their turn
can in each case be substituted up to twice in an
identical or different manner by fluorine, ‘chlorine,

35 bromine, cyano, (C-Cy)-alkyl, trifluoromethyl,
hydroxyl, (C;-C,)-alkoxy, tﬁﬂuoromefhoxy, OXO,
amino, mono-(Ci-Cy)-alkylamino,  di~(C;-Cy)-




and/ or (Cl-CO al koxycarbonyl, and 30 denotes 0, S or N-R5, wherein
R5r epr esent r (G -Co6)-al kyl_,235R2r epresent s |
WAEUERROET 0 1782R2! S BCTRPS6EAIks77

group of the formu wher ei n 5denotes the Ilnkage poi

di hydr opyrazol one ring, in each case denotes C-R6 or. N, wherein not
more than one of the two ring menbef&ylemigp, dydisxzcagpongheprd/or 16C1-Ca)-
. R6i n each individual case, indepenggsiyemboiylone anot her, represents
hydrogen or a substituent chosen fromthe series consi sti ng of
fluorine, chlorine, bromne, cya.no, (Cl-C6)- alkyl,

(C3-CB)-cycl oal kyl, 4- fo 6-meffber e@:t%b-é?@@%}@loal k@-l pheny 6;m@nbeyed
6- menbersed heteroaryl, 15 - 0) oc Rhdd 3- or 6-membered
-0-C(=0)-12.13, -0-C(=0)- News, g; ~NR18 =0)- ORI 9
_NR'- C(=0)-NR21R22, - NR23- S02- F{24“""‘r H %tﬁﬁsiﬂ SHffr GAsH be
90(i).(CG -Co)-alkyl inits turn canswalmtaasncetmttwmbeomamldentlcal or different

three tines in an identical or di ffﬁgﬂgﬁt bg‘?ﬂBﬁﬁe Oli.lﬁgltﬁl%ﬁle %@_ﬁgnccl

fromthe series consisting of fl uor| ne

Ocycl oal kyl, 4- to 6-nenbered heter 3?@13’ al I{gﬂuoroz@@hyé,nyhycfr@ty ’or(cl'@)
6- rregbei(IOeg) het er oaryl, -C(=0)-0R10 alkd%}rZ,mﬂudiézgethoﬁﬂ,%onMEnono (C)-
NRi 6 c(=0)-R17,

NR20_ce=0J NeR22, - _NR23-'s 02- R24, C"Bﬁ%’laé“rtgg d}vé’%‘f sallcylernine,,, Byfroxy-
cycl oal kyl , heterocycl oal kyl , . phenydarbonsl anfesiGatytalkexaeashonyl, :
mentioned last in their turn can in each case be substituted up to

t e in' an identical or diffe nt a 1k Upki ahl osing, 30
br cyano, (Gi-C4)-alkyl, “¥rif ’o ;# ulﬂ ox | ; ’h R end R
(Cf - C4)15al koxy, . trifl uoronet hoxy, an@epeadnnﬂm of one another for each individual

TRCT EP2007-008877 Loyl ar hino. Ko earbanel ol e fom e
- y i X
al koxycar bonyl, (C3-05)-cycl oal kyl , ‘%”?508 Wﬁﬁel’oﬁ&)ﬁ"é’@@‘i‘ @cqﬁeatlg%l(c" :
phenyl and 5- or 6-nenbered heteroa@&tcyc:lnalkjdeﬂ-rtot&amnmbaadhetema;adioam)ﬂe
be substituted once or twice in an ﬂh léﬂ%%%lor%t dibEeh 6 REerd

- al ;1] , tﬁ %{,

fluori ?rﬁ chlorine, brom ne, cyano, tri %ue gne
hydr ox (C1-C4)- al koxy, trifluoronethoxy, oxo, am no,

mono- (G C4) - al kyl ami no, di- (G - C4) -@ 4G tataaney], Mrdreoxgeamiterd hetero-
and/or (G - C4) - al koxyear bonyl , cycloalkyl, phenyl and 5- or 6-membered heteroary]
in their turn can in each case be substituted up to
. three fimes in an identical or different manner by
25. ' . fluorine, chlorine, bromine, cyano, (Ci-Cg)-alkyl,
O ' - trifluoromethyl, - hydroxyl,  (C;-Cq)-alkoxy,
' trifluoromethoxy, oxo, amino, mono-(C;-Cs)-alkyl-
amino, di-(C;-C4)-alkylamine, hydroxycarbonyl

and/or (C;-Cg)-alkoxycarbonyl, '

30
and
(C,-Cg)-alkyl can b.e substituted conce to three times in an
_ " identical or different manner by fluorine, chlorine,
35 : bromine, cyano, hydroxyl, trifluoromethoxy, (C;-Cy)-

alkoxy, amino, mono-(C;-C4)-alkylamino, di-(C;-Cy)-
alkylamino, hydroxycarbonyl, (C,-Cg)-alkoxycarbonyl,
(C5-Ce)-cycloalkyl, 4- to 6-membered heterocycloalkyl,
phenyl and/or 5- or 6-membered heteroaryl,




RO R I, Rs, R4, R7, R9, R2I, R4, R28 and R3o0 independently of
one anot her (%?(5%’7 d| vi dual occurr e represent a :
fromthe seﬁcggo consi Z{'l ng of hydrogeneﬁ?CI - CO al kyl @F)E%%Oﬁb]&%%
'‘C6)s-eycl oal l cyl, 4- to 6-nmenbered heterocycl oal | cyI phenyl and 5- or
6- menber ed het eroaryl wherein §03 C6) - cycl oal kyl , 4- to 6-nmenbered
het er ocycl oal kyIh phen%I mﬁ S5RQR'G-RIEHErRY, RE R%ﬂfdykzlllﬂdéphﬁjdhﬂy of
turn can in each case be substiftu

i dentical or different manner B ?ﬁ%%‘%pfor eac1|18§1vhdgg198ccu§leﬂcc Ie€§e§ﬁlg 2
(G -C4)-al kyl, trifluoronethyl radm;bwhnwn fromahemesaqons;sdﬁylg of hydrogen and
trifluorsomet hoxy, oxo, am no, .@PO:)ald1,CA)-al kyl am no,

-(G -C4)-al kyl am no, hydroxyear bonyl and/ or (C3-C4)-al koxycarbonyl,
and (Cl-C6)-al kyl can be substituted once to three tinmes in an
identical or different manner Werbim(@ﬂ@&alkghbmbmmbsﬁmwdidmee Of Y@iae in
hydroxyl, trifluoronethoxy, (C I
monos ( C1. C4) - al Kyl ani no. A1 GdriticR ﬁpgﬂffer CaHJ%.nnerlby fluorine, chlorine,
(Cl - C4) - al koxycar bonyl, (C3- 053’1089%‘1:08}’4@94 h OXth éuﬁwm@?fé@(y, (C1-Cy)-
gggg; gglygl oal kyl , p?:%nyl Zggd; 851k5x ormrﬁxgdjeﬁ‘b@{oe(ﬁtlffﬁﬁ-@llé{?ﬁfnﬁga, ldél@l-cg

7871- 177 - PCT/ EP2007 iV R1 R1
R22, ,-.23 | Qﬁ%ﬂm% %&bx g%)be%ﬁ&lent?‘nf/of one(ac1 -Ca)-
anot her for each indi vi dual océﬂi@’ﬁ@ﬁf@énﬁepresent a radical chosen
fromthe series consisting of hydr ogen and (Cl-CO al kyl, wher e| n
(@ 3CO al kyl can be substit once or twice in an identical-
diTferent manner by quorf“ﬁ ‘er%ﬁll ne, brom ne, cyano, hydroxyl,
tr| f | uddonet hoxy, (C1-C4) - al koxy, am no, nono-(Cl-C4)-alkyl arnino,

-(C -C4- al kylarnino, hydr oxw%ar b yha RMRF ({5 CGl¥-and RY. R and R 1
aI koxycar bonyl , and/-or wherein {(Vv)Rl} an 2 Ang, 2 152 2 1 andl
R12, R111 and 2.19, R29 and Rel, R?‘% %RZ ’Pé% RIS B g RiYamd
and R21 in each case.paired toget heRSJ\mtabnhtd'aee ationistopetharhivialh tHehaymate
bonded can forma 5- or 6- nenber edwlg@lli%%ya% 515%(4 dah NByrm M1 g @

be substituted once or twice in an entical or erent manner
fluorif8 chlorine, bronine, cyan()memisred teteroqysioalvl mipe, Whieh erpi L e
(Oran[() IaI koxy, fjri EI uoro;ret Ihtlley, suBGitut@drbie®, or MR i Q:li.rdentéc/al or different
CO a anaino, di-(C-C4)-al kyla [Qxyca n and/ or .
(Cl1- C4) - al koxycar bonyl, and denot eg&l S?Qég%g%%’él? érl’éjg%r%’tng’ %%?’o%:é"h
or methyl, and their-salts, solvat&s)-alklsoriflaemmestylt haydsenyls. (Gi-Gy)-

conmpound of the fornul a (1) as -cl aimggyl Biffd bR ifloxyl rbXWnb,gﬁho \P&no (Cr

200 oggers. 11a -t Eeatorioosr s epr et & st SR S0,
C. _ : A carbonyl and/or (C-Cg)-alkoxycarbonyl,
and
30 J denotes O or S,
and

R® represents hydrogen or methyl,
35
and their salts, solvates and solvates of the salts.

3. A compound of the formula (I) as claimed in claim I, in which



denotes the linkage point with the di hydropyrazol one ring, Ain each
i ndi vi dual enotes C-R4 or wherein at nost 10one of the-
ring rrenber{si%%dgggég%ﬂt s N, wherein F\"\i B each i ndi vi dBQT/Et?aQ@/OOSSW
i ndependent|y of one anot her, represents hydrogen or a substituent
chosen fromthe %erl erspl‘G@n@asltetem@arﬁfgro&upnfrthmﬁnmlbI ori ne,- brom ne,
cyano, nitro, (Cl- 15 C6)-al kyl, hydroxyl, (Cl-C6)-al koxy,
trlfl uor onet hoxy, am no, ),N{TONO- (CI 06)- kyl am ne,

-(G-Co)-allcylam not\ h}/;:jroxycar bonyA/a (C1- C6) - al koxycar bonyl ,
20 wherein the (Cl - 06} Ekyloradlcal Nent/ oned in its turn can be
substituted up to thr mes in an i wfcal or different manner by
fluorine, hydroxyl, t*i fI uor onet hoxy,* (Cl- C4) - al koxy, am no,
mono- (G - CG4) - al kyl ami no, di-(Cl-a0- al kyl am no, hydroxycarbonyl
and/or (Cl-C4)-al koxycarbonyl, and denotes 0 or S, ‘represents a
het er oardyl group of terdior nul a 25 30 R2 wherein WO
2008/ 067871- 179- PCT/ EP2007/ 008877 #denotes the |inkage point wth
t he di hydropyrazol one rlng in each case denotes
C-R6 or N, wherein not nofAenctesdhe inkegepointaitbthaditydrapyreecibes Sngs
represents. N, wherein 126in each i ndi vi dual case, independently of

one anot her, .
A in each 1ndw1dual occurrence denotes C-R* or N, wherein at most

10 one of the ring members A represents N, wheréin
C R} in each individual case, independently of one another, .
represents hydrogen or a substituent chosen from the series
, consisting of fluorine, chlorine, bromine, cyano, nitro, (C;-
15 ‘ Ce)-alkyl, hydroxyl, (C;-Cg)-alkoxy, trifluoromethoxy,
amino, mono-(C;-C)-alkylamine, di-(C,-Csj-alkylamino,
hydroxycarbonyl and (C;-Cg)-alkoxycarbonyl,

wherein the (C,-Cg)-alkyl radical mentioned in its turn can
20 _ . ~ be substituted up to three times in an identical or different
manner by ﬂuon'ne,‘hydroxyl, trifluoromethoxy, (C;-Cy)-
alkoxy, amino, mono~(C,-Cs)-alkylamino, di-(C;-Cq)-
alkylamino, hydroxycarbonyl and/or  (C;-Cg)-alkoxy-

O | | carbonyl,

25
' and
E denotes O or §,
30 R represents a heteroaryl group of the formula
6" #N
IL P or }‘J_i
N # 4

wherein



represents hydrogen or a substituent chosen fromthe series

consi st| ng f chlorine, brom cyano,

al kyl , cg‘fogb?&'%%ﬁ?i 4-1 06- rrenberedi]f?e't erocycl oaI ky PCTHRR2QQT/008877
or 6-rrenbered heteroaryl, -C(=0)-0R] 1R 2, NR16..c(=0)-R17, _NR18
C(=0)-ONR', - (G -Co)-al kyI inits turn can be substituted once to
three times in an i demt i cadenes Rl hosen
fromthe series consisting of fluori nerbtm% %*g@r%%}&le%

6- menber ed heterocycloallcyl, 5- or 6-nenbered heteroaryl

(C):(Rzg) 251 ; Rgg ng)l N\;ﬁ 1Rig eaeéﬂ\dm@dﬁom@)cq%ﬁ 17N, whéﬁ@&ﬁ‘ltoﬁrfoga %’h@ﬁ%ﬁe of the
- a er ey, cl oal kyl and

het eroaryl radicals nenti onecEi1 East a(l[?%erse@sﬁe @?ﬁ . 25 in each
case be substituted up to twice in an identical or different manner

by fluorine, chlorine, br®&finei Qz}f@lﬂ%mﬁ@ml%);s ain'ﬂé’ endentl of one another,
trif or omet hoxy, 0X0,

A no. om0~ (01 - O - a1 Kyl am mor SCR E SRR AT A A, Broosy Bambhgaries
, yl ani no; 1 AR N SRBT ﬁliﬂﬂ Par
and/ or (Cl-C4)- al koxycarbonyl COI(S(BBnmf fhlynha)a:lhloyinc%xbﬁﬁaa;rem; €d,-Cy)-
het er ociycl oal kyl, phenyl and Sak9r 6- - (% fzgﬁgio 18;13 heyer o%yl ’iﬂglgpe%‘ﬁ
t

turn can in each case be substjtuted._once or tw c’e in an iden

different manner by fluorine, BHFEFYHRRKY Bhgb, St parfomenbared heteroaryl,
Ce6)-al I cyl, hydroxyl, (Cl-C4)- @(k@g@R’Prtd(#ome[ham'ﬁ yRHi 0eRS.

mono- (G - C4) - al kyl ami no,  di - ( y(% ﬁox arbonyi
afdtor (Cl-C4)-all coxycar bonyI@( ereih %m% k ?]Ps turn can

be~substituted up to three tinmes in an identical or dlfferent manner

by flud#fine, hydroxyl, (G - C4) ff}i| | OOQth, Ql'k Oin its tum can be substttuted nee 1o
nono- (Ci - C4)-al | cyl am no, - }1{ an n%b %¥-gro ar bony

(Cl - C4) - al koxycar bonyl , (CS- 05) - y]fl anpldey &b ganner by
het er ocycl oalLl cyl , phenyl and/ or 5 ra@pals tPifta@ﬁtlzjterﬁodnhtiteersematsyIr:onmstmg of

(iii)R10, R11, R1_7, R19, ,-.28 ﬂuorme (c3 Cﬁ _c 1 6-rnembere
|ndependently of ‘one anot her for egwg occ rence represen
a radi cal chosen fromthe series R34 yd’t‘o é‘FPmbefed heteroaryl,
(Cl - )CZ al kyl , (C3-05)-cycl oal kyl aﬁfﬁ=@f)-0R (#Qbrtbﬁt’ NR'®-C(=0)-R"7, -

het er ocycl oal kyI, wherei n (C3- Co) - qyek@aLhenkr | C nber ed
het erocycloallcyl in their turn can |n%cﬁ (!E{aéggﬁe ag%(gg?ﬁ{ﬁt ed up to

three tines in an identical or different manner by fluorine,
(G-cA)-al kyl, trifluoromnet hyI hy dvlexe | tl(eCIcy%)aﬂ@l k%ﬁémc?aqgalkﬂm PeTe

nono- (Cl - C4) - al | cyl ai.ni no, (Cl I, OX r bon

and/ or g01 4)- al koxycar bonyl and térO%légq‘XAI Ek Flegté‘?{ég éﬁrbg’tetrttﬂ%’e%f‘n

once't% three times i'n an identi caln cﬂﬁC]@llcﬁseebenaubmmérupoyofﬂmw imen

f@ oxyl, (G -C4)-al koxy, am no, nea@tiédbr @ferent manner by fluorine, chlorine,
c

Iam'no,dl Cl- C4) - al kyl am no, hydr.oxy
car bgnyl , (Cl- C4§ al k02<ycar %onyl ng % é“}’@}%a@yp“) aliyly Jrinererstbd

het erocycl oal kyl , phenyl and/or 5- hpdrogylineé@berealkbhet ariflasshethoky,) B,

'R16, . 12. 18 and R31 i ndependent |y of,gag an /06787 1 :
_PCT/ E%D@OO?/ 008877 chosen fromthe serf esﬁltggﬁgclswﬁkyq Jdr Océe(g g:lbd
5

(C1-05Y-al kyl , wherein (Gi-06)-al kfkyeainge bydimsyrarbersti @ndler or(Ci-Cy)-
alkoxycarbonyl,

(#)  (Cs-Cg)-cycloalkyl, 4- to - 6-membered

heterocycloalkyl, phenyl and 5~ or 6-membered

35 heteroaryl in their tum can in each case be
substituted once or twice in an identical or different

manner by fluorine, chlorine, bromine, cyano, (Cs-

Ce)-alkyl, hydroxyl, (Ci-Cy)-alkoxy, triffuoro-

methoxy, oxo, a_mino, mono-(C;-C4)-alkylamino,



*5 twice in an identical or .different manner by fluorine, hydroxyl,
(G-COaLlc ' nmono( Cl1- C4) - al ky] am no, di- (G -C4)-alkyl am no
hydr oxycar bon Fo@zac#g?l (C1-CA4) - al koxyc"ai@o‘nyl , 10and/orP€;'hW%rP@m?/00887’7
(v).R" and R12, R18 and R17, R18 and R19 and R39 and R31 in each case

pai red together with the atons to wdi-¢h-Ghelkymmend)onigeldoxyaarbémid m amdfor

or 6- 15 nenbered heterocycl oall CY¥C{-€: Qtﬂco‘#géa%bn‘&g” be substituted
once or twice in an identical or differeént nner "By fl uori ne,

(C-cA4)-al kyl, trifluoromethyl, hydroxyl, (Cl-C4)-al koxy, oxo, ani no,
nono- (Cr C4-al | cyl ami no, di- (G - C4) whkikid @PQpalkhlyslriexaim RcRr p8sithied
and/ or (sCl- C4) - al koxycar bonyl, and 0, Q_or .25.and ..
R3represents hydrogen, 30and their gﬁﬁ%%‘%shﬁe\gé?ggldéﬂt&caggﬁq}gf’l?gﬁg?mer
the salts. - 4.A conpound of the fobyuflaorne) hwiretydi n€a-Gahalkdri, matbhindg?
or 3, in which Rirepresents-a heter gany(COCHBo®mible &QUd,Paicini
2008 0675 T L 185, Pey! Epo007! 0086yy S (CH ‘Qe)go{cﬁs b o §)§% E@iéh‘%"{
with the dihydropyrazolone ring 5 aff esgEhenEs %@5‘&@‘@?&2"’% Ofgh (FeCo)-
chl orine, broni ne, cyano, cycloalkyl, 4- to 6-membered heterocycloalkyl,

al kyl, typi f1 uor onet hyl , hydr oxynet hyl Ll L6 al-kgxy '
10t ri fl uor omet hoxy, hydroxycarbonyl Poe%&( CS-O%ZL) %Fﬁlg%rggp tgrr?fljl'y,’
R2represents a heteroaryl group of the fornmula . 15 wherein denotes

the linkage point with the di hgdy opRI°arY| RHeRF| RY a0 R*%indegbdenRAF aRE
R6B are identical- - or different and |j d l. v,-0f.  Qn not her

dgnot e hydrogen or a substituent ch%%g%p?é}oereahg r%dlglg?elﬁeogc%eﬁlg? SErRg™ ot
f Mworine, chlorine, bronine, cyano,ragicel chpsenkffom t the- series consisting of

15 . hydrogen, (C;-Ce)-alkyl, (C5-Cg)-cycloalkyl and 4-
to 6-membered heterocycloalkyl, wherein

(C3-Cg)-cycloalkyl and 4- to 6-membered
- heterocycloalkyl in their turn can in each case be
20 substituted up to three times in an identical or
different manner by fluorine, (C;-Cs)-alkyl, tri-
fluoromethyl, hydroxyl, (C;-C4)-alkoxy, oxo,
amino, mono-(Cp-Cy)-alkylamino,  di-(Cp-Ca)-
alkylamino, hydroxycarbonyl and/or (Ci-Cy)- .
25 : _ alkoxycarbonyl : o

and -

(Ci-Cg)-alkyl can be substituted once to three times
30 : : in an idemical' or different manner by fluorine,

hydroxyl, (C;-Cq4)-alkoxy, amino, mono-(C,-Cy)-

alkylamino,  di-(C;-Cy)-alkylamino,  hydroxy-

carbonyl,  (Ci-Co)-alkoxycarbonyl,  (C3-Cg)-

cycloalkyl, 4- to 6-membered heterocycloalkyl,
35 : , phenyl and/or 5- or 6-membered heteroaryl,

@) R7 R R and R* independently of one another

for each individual occurrence represent a radical



25f1 uor onret hyl , hydroxyl, (Cl-Cs6)- al'koxy, trifluoromet hoxy, ani no,
mono- (Ci - Coﬁgtt hydr.oxycar bonyl ; (Cl-CO al koxycar bon o]
6- menber ed é%@%gél lcyl, phenyl antfls- or 6-rrenberBGTffé¥2€9?¥QB§ﬂ7,7
wherein 30 (C-COalkyl inits turn can be substituted by hydroxyl,

(Cl-C4) al koxy or amino and WO 2008kB&#8 frbm ﬂﬁ&en&%nﬁ%@&ﬂl@%%ﬁ and

4-.to 6-nenbered heterocycloal kyl, E@ é - or 6-nmenbered
heteroaryl intheir turn can in each ca&e e’ substltuted once or

twice in an identical or different manner by fluorine, chlorine,

brom ne, cyano, trifluoronaethyl, hy@lﬂh@ﬁéﬁi (CIC )aﬁéyl caft bé Ot¥stituted once or

trifluorpnet hoxy, oxo, am no, nono- &) -
-(Cl -4) - al kyl ami no, hydroxycar bo F alﬁd/"?) f‘fic% Qiffessy cavepwmy by
and 10 R3represents hydrogen, and tﬂewnnesénb/dwxyb@vétﬁ)%kmdamﬁidga;ﬁ@ﬁ)-

of the salts. 15 5. A conpound of thg f@% yfan&ﬁg aso:‘:l@h&e% gjkfa%l%

1,2 or 3, in which Rirepresents a het er qilp
wherei n denot eS the |inkage point wh¥$odisa 811 PaYeh (& aGotadrayearbenyl,

25and R4denot es hydrogen, fluorine, chlorine, brom ne, cyano,

(CL-CA)rp al kyl , trifluoronethyl et hyl, (G - 4) - al koxY,
trifluoronethoxy, hydroxycar bo#ﬂ&lf 2%? C4) - al koxycar bonyl, 30

R2represents a heteroaryl group of the fornula
: ¢  R" and R", R' and R"7, R'® and R!? and R* and

| R* in each case paired together with the atoms to
O : which they are bonded can form a 5- or 6-
15 A membered heterocycloalkyl ring, which can be
substituted once or fwice in an identical or different
manner by fluorine, (C;-Cy)-alkyl, trifluoromethyl,
hydroxyl, (C,-C:)-alkoxy, oxo, amino, mono-(C;-
. - Cy)-alkylamino, di-(C;-Cy)-alkylamino, hydroxy-

20 carbonyl and/or (C;-Cy)-alkoxycarbonyl,

and

J denotes O or S,
25

C and

R? represents hydrogen,

30 and their salts, solvates and solvates of the salts.
4, A compound of the formula (I) as claimed in claim 1, 2 or 3, in which
R! represents a heteroaryl group of the formula
35 ‘
N 4 N
N\/ \7/R N\//] R*
or
>—s : N



wher ei'n denotes the |inkage point with the di hydropyrazolone ring 5
and R6, R6 : identical or different and independent|ly of
one anot hewg%@ggﬁﬁogen or a substit¥ent chosen froﬁ??ﬁé’l?%%’p@sgﬂ
consi sting of fluorine, chlorine, bromne, cyano, (Cl-C6)-allcyl,
trifluoromethyl, hydroxyl, (G -GC6)-al koxy, trifluoronethoxy, am no,
mono- (Cl - CG4) - al | cyl angjie;, di - (C1- C4) - al kyl am no, hydroxycar bonyl,
(C-C4)-al koxycar bonyl anué 4- to 6-nenbered heterocycloal |l cyl,
wherein (G -Co)-alkyl in its turn can be substituted by hydroxyl,
(Cl-C4)- al koxy or ami no alsbidsthé BnlzpaaewaE tReligiesysdzoRh yhe i n i ts
turn can be substituted once or twice In an identical "or different
manner by fluorine, cyano, (Cl-C4)-al kyl, trifluoronethyl, hydroxyl,
(Cl- C4) - al koxy, oxo, 2 no, nono- (G - C4)-al kyl ami no,

di - (Cl-4) - al kyl am no, hydroxycarbonyl and/or (G -C4)-al koxycar bonyl,
and 30 R3represents dro%gn, and their, sglts, solvates, and sol vates
of the salts. 6.A prdtess SFHHeS Aulragedy, ugring nchigring. besmiseneyaep. (GeCs)-
formula (1) as defined inalidyhi netriflubuniethyt,har agdrexyrdalylj n QAT Ralkoxy,
conmpou of the formula (Lt - KER2007/ 00887

i n whi (r:l(rﬁb Rl and R3 in eac#l%ué)é% a%%?tﬁﬁcgggﬁé?ﬁp%g%(ﬁ%ﬂgﬁcﬁxﬁaﬁ%?’I
to 5 and Zlrepresents nethyl or ethyl, is reacted in an inert

sol vent, option®’ly ireprédests pmesrnse epfupd daGheaulai th a conpound of
the fornmula (I111) ,-NH2 (111), in which R2 has the neaning given in
cains I to 5, to give conpounds of the fornula (1V) (11) in which
Z}R1, R2 and R3 have % he abovenentioned feani ngs, 20 which cyclize
al ready under these reattion conditi os in a subsequent reaction
step under the infl ué‘Tce f a base to giYy Re conpounds of the
formula (1), ' and\tmr;;,corrpaﬂnds of t mula (1) are optionally
converted with t:he 25c nding (i) solwghtsgand/or (ii) bases or
aci ds ilgto their solvates, salts and/or solvates of the salts.

wherein
# denotes the linkage point with the dihydropyrazolone ring
20 - and

R% R* and R®® are identical or different and independently of one
O , - another denote hydrogen or a substituent chosen from the series
* consisting of fluorine, chlorine, bromine, eyano, (C;-Ce)-alkyl, tri-
25 fivoromethyl, hydroxyl, (C;-C)-alkoxy, trifluoromethoxy, amino,
' mono-{C-Cs)-alkylamino, "~ di-(Cy-Cy)-alkylamino,
hydroxycarbdnyl, (Cl-C4)-a]k6xycarbonyl,' 4- to 6-membered
heterocycloalkyl, phenyl and 5- or 6-membered heteroaryl,
wherein '
30
(C1-Ce)-alkyl in its turn can be substituted by hydroxyl, (C,-Cs)-
alkoxy or amino

and
35



7. A procéss for the preparation of a conmpound of the formula (I) as

defined in Ialns 1to5in i,ch R3 denotes dr oge
characteri z%fé) ?WS{O@? 1a conpound of 30t & *f or mul a (V) E/%T 9007/008877
2008/ 067871- 186 - PCT/ EP2007/ 008877 in which R has the

meani ng given in clains 14& ummbetdhetproysientis], pdayl bndof- etaybmbérsd
subj ected to a condensati t

(VD) EBQ0-22 7101 ( tBC | oossRn lh%ﬂﬁhﬁ%g?e%%g%ﬁﬁf %&ﬁaﬁg&%@“
ethyl, 15to give conpound§w’6F P HE ]IdS‘FtH:ﬁ‘ ar @{ffqrent lpﬁm\%ﬂ’&ﬁl%ﬂﬂ&n@iﬂwne
have the abovementi oned mbaumhing Siyam) ¢C1-0geticd/ eiflsuhartiyt Mylivxyie 8CLeg-

in the presence of an aci fornul

whi ch R% has the neani ng Qmﬂgﬁhnﬁu&gﬁgﬁggg %I égm%orﬁ¥946bg%%%%ﬂg@ﬁgf
the formula (1V-A WO 2088@6?&?@@1@8110,- PoirrER200TY10 98E®7 (CRC NN
(N-A) in which Z3, Rl andcifBoliave the abovementioned neanings, which
cyclize already under these reaction conditions or in a subsequent
reaction step under the influence of a base to give the conpounds of
the formula (1) @aherein 113 represents hydrogen.

10 .
R? represents hydrogen,
C and their salts, solvates and solvates of the salts.
15 5. A compound of the formula () as claimed in claim 1, 2 or 3, in which
R represents a heteroaryl group of the formula
N 4
/N
20
wherein
O - ¥ denotes the linkage point with the dihydropymzolbne ring
25 and
R denotes hydrogen, fluorine, chlorine, bromine, cyano, (C'I-C4)—
alkyl,  trifftuvcromethyl,  hydroxymethyl, (C1-Cy)-alkoxy,
trifluoromethoxy, hydroxycarbonyl or (C,-Cs)-alkoxycarbonyl,
30 '

R? represents a heteroaryl group of the formula

REi - RSB
RBA
DEEERS
L\ = P
N # . N #



A conpound ds defined in one of clains 1 to 5 for treatment and/or

prophyl axi The use of a c ound as defin in_one of
clains | Z@%orﬁﬁgﬁgrepar ation of a ]r%ggl canent for tf&g{a‘?\gﬁw/oossw
and/ or prophyl axi s of cardiovascul ar di seases, cardiac insufficiency,
anem a, chronic kidney diseases. and renal insufficiency.. A

medi cament conpri si ngyiarg@npound as defined in one of clains 1 to 5
in conbination, with an inert, non-toxic, pharnaceutically suitable
auxiliary substance. A nedicanment conprising a conpound as defined in
one of claims 1 to 5# n cdeduitesathé bukage pbinowih the dipkieophibzbloas riaet i ve
conpounds chosen fromthe group consisting of ACE inhibitors,
angiotensin |l receptor antagonists, beta receptor blockers, calcium
ant agoni sts, PDE i nhi#Bit ors, m neral ocorti coi d recept or antagoni sts,
diuretics, aspirin, i ron suppl enments, vitamn Bl12 and foI ic acid
suppl enents, statins; taI| s( di_ggxi.n). der.i atlve t.unor,

chenot her apeuti cs an &%I B‘Potl?ﬁcs %{8%'& cq % L iERFrAsRtly) of Ape
10 or 11 for treatnent anéiasherpicopthyiydscigen of absntmmshndcarfmﬂi HEASESS
car di aq0i nsuf fi i ency, - anegsfing b Airirekiiliigk, HhoriAS Ehadd o, i, i

i nsufficiency. -
13.2- (6- Morphol i n- 4- yI pyrﬂﬁ?rﬂinﬁﬂwl Jroxyl {§-Go)alloy,y riflugrometkory, aminog
i hydro-3H pyrazol - 3- one meoo{dj-Gg-dlglahiabm 1 havi ng tdigC{-ql)-Oagine,

2006 Mor phol | n4- yi pyr | m Mo UBhas, RO A S 03 Snadireg,
S 3:—!;151§)pyrazol 3-one aBUHPENGRFIDD Wiekim 1 havi ng the follow ng
or mu C 15

2(6|\/b|phoI|n4yIpyr|m€j L2 3 3 éad y
dro-3H 15pyrazol - 3-one h dr ¢ h}%% ac 08 %I ?1 utfsg?% aP’fTP%dRi’é?éi '¢“E’e
followng fornmula C -18 X}’OIaHHDO

16. 215- (Hydr oxynet hyppyri di - 2-y1] - 444-(trifluoromethyl)-1H i m dazol -

1-y1]-1, 2- di hydro-3H pyrazdol -3-one according to claim1 having the
foll OW|2ng formul a

4- to 6-membered heterocycloalkyl in its turn can be substituted

once or twice in an identical or different manner by fluorine,

cyano, (Cy-Cq)-alkyl, trifluoromethyl, hydroxyl, (C,-C4)-alkoxy,

oxo, amino, mono-(C;-Cy)-alkylamino, di-(Cy-Cq)-alkylamino,
25 hydroxycarbonyl and/or (Ci-Cy)-alkoxyearbonyl,

and

- R®  represents hydrogen,

30
and their salts, solvates and solvates of the salts,
6. ° A process for the ﬁreparation of a compound of the formula (I) as defined in
~claims 1 to 5, characterized in that a compound of the formula (IT)
35 |
Ox R’
21/0 R

m,



Band its éalts' sol vates and sol vates of the salts.

245- dr ox in-2-yl1]-4-[4-(t quororrethyI)

y1] - (Hy W @éw&fazol -one accor‘lc’f’lsng toclaim1l %ﬁﬁv‘}éﬁ&g&{
foIIovvlngformJIa 10 ' o

2- [ 5-.(Hydr oxynet hyl )pyr| d| n-2-yl]-4[4-(trifluoromethyl)-1Hi m dazol -

-y1] -1, 2- di hydrigv3htny' aad>- §e%%a%59ﬁﬁln%ahﬂ@s S9EPI AR § % §lagl M 1

havi ng the followi ng fornula

Z'  represents methyl or ethyl,

5
is reacted in an inert solvent, optionally in the presence of an acid, with a
compound of the formula (IIT)
2
R\N/NHz
H (1D,
10 ,
* in which R? has the meaning given in claims I to 5,
C ‘to give compounds of the formula (TV)
RA RAL. -
“SNH SNH
! 3 s
HN R g Na. R
I [E— .
Z1/0 R Z1/O R
15 O O
(V)

o in which Z!, R!, R? and R have the abovementioned meanings,
O 20 :
which cyclize already under these reaction conditions or in a subsequent reaction
step under the influence of a base to give the compounds of the formula (T),

and the compounds of. the formula (I) are optionally converted with the
25 corresponding (i) solvents and/or (if) bases or acids into their solvates salts
and/or solvates of the sals.

7. A process for the i:afeparation of a compound of the formula (I) as defined in
claims 1 to 5 in which R denotes hydrogen, characterized in that a compound of
30 the formula (V)



g

WO 2008/067871 - 186 - - PCT/EP2007/008877

in which R has the meaning given in claims 1 to 5 and
5 Z'  represents methyl or ethyl,

is subjected to a condensation reaction with a compound of the formula (VI)

H,G o—2z?
\
— W
/ 2
H,C . 0—Z
10
in which
Z*  represents methyl or ethyl,
15 . to give compounds of the formula (VII)
T
HSC—_NK‘\’
o l (VID),
7 \I(\R1
(8]
in which Z! and R have the abovementioned meanings,
20
and these are subsequently reacted in the presence of an acid with a compound of
the formula (I1I)
RN Nz
H (I,
25

in which R” has the meaning given in claims 1 to 5,

to give compounds of the formula (IV-A)



10

20

25

30

3

WO 2008/067871 - 187 - ; PCT/EP2007/008877

10.

11.

12.

R R

“SNH SNH

Y {
I - =

0 o}
Z']/ R1 Z'{/ R1
0 O
Iv-A)

in which Z', R' and R? have the abovementioned meanings,

which cyclize already under these reaction conditions or in a subsequent reaction
step under the influence of a base to give the compounds of the formula (I)
wherein R? represents hydrogen.

A compound as defined in one of claims 1 to 5 for treatment and/or prophylaxis
of diseases. '

The use of a compound as defined in one of claims 1 to 5 for the preparation of a
medicament for treatment and/or prophylaxis of cardiovascular diseases, cardiac
insufficiency, anemia, chronic kidney diseases and renal insufficiency..

A medicament comprising a compound as defined in one of ¢laims 1 to 5 in
combination. with an inert, non-toxic, pharmaceutically suitable auxiliary
substance.

A medicament comprising a compound as defined in one of claims 1 to 5 in
combination with one or more further active compounds chosen from the group
consisting of ACE inhibitors, angiotensin Il 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, fumor chemotherapeutics and
antibiotics. l

A medicament as claimed in claim 10 or 11 for treatment and/or prophylaxis of
cardiovascular diseases, cardiac insufficiency, anemia, chronic kidney diseases
and renal insufficiency..



-188 -

2-(6-Morpholin-4-ylpyrimidin-4-yl)-4-(1 H-1,2,3-triazol-1-yl)-1,2-dihydro-3 H-

pyrazol-3-one according to claim: 1 having the following formula

O

o
NQN&/N,N\—/)N

and its salts, solvates and solvates of the salts.

2-(6-Morpholin-4-ylpyrimidin-4-yl)-4-(1H-1,2,3-triazol-1-yl)-1,2-dihydro-3 H-
pyrazol-3-one according to claim 1 having the following formula

o

Q

2-(6-Morpholin-4-ylpyrimidin-4-yl)-4-(1H-1,2,3-triazol-1-yl)-1,2-dihydro-3 H-
pyrazol-3-one hydrochloride according to claim 1 having the following formula

N

Nﬁ i /N=N
N

LN/ I\{,\b/ Y



16.

5
17.

10
18.

15

20

-189 -

2-[5-(Hydroxymethyl)pyridin-2-yl]-4-[4-(trifluoromethyl)- 1 H-imidazol-1-y1]-1,2-
dihydro-3H-pyrazol-3-one according to claim 1 having the following formula

0
\ _N
HO \ Y N\)\
N £ ~CF,
N ./
N
H
and its salts, solvates and solvates of the salts.

2-[5-(Hydroxymethyl)pyridin-2-yl]-4-[4-(trifluoromethyl)-1 H-imidazol-1-yl]-1,2-
dihydro-3H-pyrazol-3-one according to claim 1 having the following formula

S5 Q —N
HOAQ\ ) N/:%CFS

2-[5-(Hydroxymethyl)pyridin-2-yl]-4-[4-(trifluoromethyl)-1 H-imidazol-1-y1]-1,2-
dihydro-3/{-pyrazol-3-one hydrochloride according to claim 1 having the

IZ"Z

following formula



