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1-HETEROCYCLYL-1,5-DIHYDRO-PYRAZOLOI[3,4-NPYRIMIDI -4-ONE DERIVATIVES AND THEIR
USE AS PDE9A MODULATORS The invention relates to novel 1,6-disubstituted
pyrazolopyriftififité&! Wherein i.) the nitrogen atom of the pyrazolo-grouptAat& W& the
pyrimidino-group is attached to a non-aromatic, organic heterocycle having at least one ring hetero
atom selegted-nHam Ry N and 5 anddi. g Ahe: Graiom PRiweeR he, g:nifragenatoms,gf the
pyrimidinofig:f i @ e SLE 05t U sibiierbis bound via an optionally substituted methylene-bridge.
According to one aspect of the invention the new compounds are for the manufacture of medicaments,

in particulahpdisaipantsdeisthedmaiment el eraditions ransRipinendafisHe N RREESPLIoNthe
concentration, learning or memory. The 10 new compounds are also for the manufacture of

medicamdHO REPTEARER GF ARKSIAP S REEAL RO N2 PE PRI TR e EACTIRE Rion refer to
a processdordhemantitaciganitd Heecscooypeunalsrandttizeistusesfongostecingtonedisiamedts.
BACKGRQUN THE INVENTION The,inhibition of phosphadiesterase 9A (PDE9A) is one of the
cutrerits cBRLRS I TG M A0 p Gt e g en o0 Ot TR R e to ONS
disorders fikenmitihemeitgRiseasad s dostitocn ysdthend eiacaegptimratiy s yirseitessdof the brain. With

i Gt nciogein e
O o o BB P e B L bl the

9A is one member 0 osphodiesterases. T

levels of the 8)eImaniraiderelsnedisasieelloraiowan B ticpRaRI daMTs hpatsedt ilic
guanosing.menRRRasHaEe (RS feseexipnusirrides (6AME: AINLG MRH#E inpartant

second messengers and therefore }){ta central role in cellular signal transduction cascades. 25Each

la
of thé&fn r3RMNCABPRMBISREE BIRHEY ReING0EIF HER&h ReRISRD SRR BrésiRATRNhOfvated by
CAMP is calie@ipretaitikingse Puitefhspedithefpretptedénase aativatasidneeMiddesated protein
kinase G ﬁEKGé. A(f‘tivated KA and PKG are %bthe in turn_to hcgjslphorylatg.a number of cellular
effector p felf lea(.:t]%rﬁ 5?1%8%?8%?&%?& 0 S|%Hsr%é%rp$5? : SIAOP '?ﬁg{%i §-, transcription
factors). It is possible in 30 this way for the second messengers cAMP and cGMP to control a wide
variety of physiological processes in a wide variety of organs. However, the cyclic nucleotides WO
2009/121919PCT/EP2009/053907 - 2 - are also able to act directly on effector molecules. Thus, it is
known, foBARGKGROURNDIGIMPHE #d\eENTEIGNlirectly on ion channels and thus is able to influence the
cellular ion concentration (review in: Wei et al., Prog. Neurobiol., 1998, 56, 37-64). The

phosphodiealSyRRaadPRi) B ALAILEL RN ip) coualing 116, ArINIY A RAME gnd cOMP

and thus in turn for the corresponding physiological processes. PDEs hydrolyse the cyclic

monophodpHA1EY @GRS SRS MTB RS RROSIATA RS CRENLISA FDRIPT ENifr ey 01ENTDE families have

been definpebpiptaeikanisiithersaniiense BPMRIagLAY he sorEsBRREEIEaRNRSHIBEREd Rl PDE
genes within a famig%are differentiated b)é(l%ters (e.g. PDE1A and PDE1B). If different splice

10variantd it SEKLIBEBERENTF MR N GRERMBY S ATERIRRS TP AR APHRYARES the letters
(e.g. PDEddxlgegiuman PDESA was cloned and sequenced in 1998. The amino acid identity with other
PDEs does not exceed 34 % (PDE8A) and is never less than 28 % (PDE5A). 15With a Michael

s MsptePSRISANITEN AR RaamAlBrEPEAA bR AT BL BB  addltion, PDEOA s

selective for cGMP r cAMP=230 micromolar). 9A has no cGMP binding domain, suggesting

that the edAR%R KREGIB! RNAYTRY Matkdas e Nrelk RS e kylic MUgPPEsRs P bloCuiilysis that
PDE9A is¢iesisehiBrpRassHnie  alim ) lasies. Hrajeiis giaikivlastingo, Hauscle, heart,
20lung, thymus and spleen. The highest expression was found in the brain, small intestine, kidney,
prostate, EfMPaniNgsR &N S SHERAtISeS (HMEARALCIMBS 25 §npayeis886018564: Wang et at,
Gene, 2003:$bhgkbs 2hd The gfere pliyhu tanir A PE8 Anisdngriesignachitpmoseios 2dsektdsaand
comprises-21 exons. 4 alternative splice variants of PDE9A have been identified (Guipponi et at, Hum.
Gontt. 16RO D L L B MR BHHES NP AU HORTER SBES R, 18X
dipyridamiilea sekdedita Qi bglphddR édallieg) posiiire Ishese o (ifkib)tiendin ¢herddelatedaseyme in
concentrafiqr t nicr | fe f iero ted for
zaprinast %e%ﬁ? gﬁ%@%ﬁ%@i@%&r&@&ﬁ %%2@?%%&?%@%@%5%\%{%@&% A was cloned
and sequéhteiniMToBsHNe SheViRlg etrutribepiol cetidat. eifoo®r Pratelrs) (a 5583 DH8BBEITFhis has,
like the human form.dligh affiniby forC GMBYIh R dtemer #a-rnpmRlaLRRLICHIR bJAgBIgxRression

was found in the
30  this way for the second messengers cAMP and cGMP to control a wide variety of

physiological processes in a wide variety of organs. However, the cyclic nucleotides



WO 2009/121919PCT/EP20091053907 - 3 - mouse kidney, brain, lung and liver. Murine PDE9A is not
inhibited by !'BMX in concentrations below 200 micromolar either; the IC50 for zaprinast is 29
micromolar (Soderling et al., J. Biol. Chem., 1998, 273 (19), 15553-15558). It has been found that
PDEYA is strdhgRPEXPESed in some regions of the rat brain. These incluBETSHERASH)BUDG,
hippocampus, cortex, basal ganglia and basal forebrain (Andreeva et at, J. Neurosci., 2001, 21(22),
9068-907 &rel Hisdhiipe camgiudiramiyernasftbbasahtosebredn Thparticslandhay, for Brpetiat tiede in
learning an mory processes. already mentioned apbove, P A is_ distinguished by having
particularlf %}gﬁ é?fl%lﬁg/ %racégﬁxﬁégtﬁéb' NS HRaTe ((P)Srg %Og%/tésé\ée# Et W ?)%% (% ?ng!u}/ar
10concentietionscanicetiomstas DB 2W ¢kehal O nigroNsolerh iHartif® &t &, , 3 -Bigl. Tieem., 1982, 257,

1973-197 = [ ; j inl. . 0-626), PDEGA
KL R e S O e el A & o
(Km=0.52 ehitiBraofheGhai et dius irkge feathAcairesen 208DP YD) 08 ER 8P0gsskEcontrast to
PDE2A 150prashimsh 3k ahei0eNSi BpnbadRatsy R28R RARAld hRIFRIBNIIH ASHRAA R DESA is not

increased by cGMP because it has no GAF domain (cGMP-binding domain via which the PDE activity
is allosteri@afy MiFedduas e b amiirsysiRRrNI A DPB RIUGE, Dovid o e 74-179). PDE9A
inhibitors regyUdesefasentsagyterhdnssraspdnditg krselinenedBac PmERiEatawififhis outline will
make it evident that PDE9A e es into specif] iolog yrocesses in a characteristic and
unique ma%ﬁf%p,’ Wﬁ&ﬁ&f&ﬁﬁ@?‘%ﬁ&%iﬁ%ﬁ@é‘% ﬁﬁﬁgﬁgﬁgél@?ﬁg&rﬁ%%ﬁﬁ% other PDE
familyimemiréasiSMOB4D 8321 @ disclases6aiylimdtbylisdlostiad ey pyraddiopysimigdmoaesgvhich are
PDE9 inhihi h (o) %g?%i,p t have a non-aromatic heterocyclic moiety in the 1 position of
the pyrazo?oﬁgﬁhr%—ié%%?%%él 6 ﬁq iscloses heterocyclic bicycles as PDE9 inhibitors for the
treatment of diabetes, including type 1 and type 2 diabetes, hyperglycemia, dyslipidemia, impaired
glucose tolerance, metabolic syndrome, and/or cardiovascular disease. Other prior art is directed to

ghelrlnicallwﬁirlﬁﬂammg@m%g d@ﬁwtiy@@.ségLﬁw@@Iem?@@isrf%m%d%@@%ﬁﬁ%ﬁ?which
iscloses nycleasides derivatives, whi e inhibjtors of RNA-dependent RNA vi olymerase, or
001060 SEL TS B SEL A L ST (REHet FeR T Aot e B R btion or WO
20091121948k @ MR 22 1H986890d0n4tart PRTD &S 7, Abieh atisulls EDESMwen iy haffisdtywe as
ribonucleasj 0 5 hich di tine L-nuclegside compounds, in
which botﬁ%t g‘%ﬂ%’héﬂ lr?%ds? @Hd%tgr@egét%ggfs Zé?gég%?#eﬁogn%%ﬁ?, unfgﬁgr%‘a'ﬂgé'(ggc?r rt%%o_rgg%ﬁé sugar for
example nilist 8Adweanieaci\dn dissingfiane, greageSND 0842 8D ziisvioaeidvihhibitars of the El
acitvation pozysie gt e aisulienaBish Ml WOREHRE 944 fiscipseppasane-containing

nucleosides, for the treatment of nucleoside analogue related disorders such as disorders involving

cellular prEMRIRSY dhAYAIBEEJNtEL @GN (DERRISBAHRI sTaalnpias Bsh isiRif cResAfiBRate PDEL, 2

and 5gnhiliiegstapeh caake speployeskfaidhest ernariof raxliouaaaH slaprhrerghemvascular
disorders and disorders of the uroge%}glasgfgm CHB?(;‘) 924, CH396 925, CH396 926, CH396 927,
v

DE1147234CSEF: A PERSEY BRI AE OB S b RS hal@, 273
coronary-d2aintcetoct s66H ywhishgcanahe Ganglpg00308 1He 16eaN) EMteof eiivtdobaneesrof myocardial
blood flow, 32225 describes pyrazolopyrimidinones which have an anti-inflammatory and blood
glucose-loravl:é%gé SIER .%(5926@5@%?&@ﬁ%ﬁsqrg?jg%@graczogp&;ﬂlsrﬁ%\%e?n%ﬁ%%sw 2 e&%??'t\)lgy employed as
20antimiciiies aadatis-piaRdAbay ageats itanditet dGuirmmnifcler. ekamplEcoet e tRRSBIECTIVE
OF THE INENFION ) Tée aboerped psloPL BRI EYYER AR SEap0ssy L g ggbsituton

pattern of 25pyrazolopyrimidinones result in interesting changes concerning biological activity,
dipyridamole, SKF94120, rolipram and vinpocetine show no inhibition on the isolated

enzyme in concentrations of up to 100 micromolar. An ICso of 35 micromolar has
been demonstrated for zaprinast (Fisher et al., J. Biol. Chem., 1998, 273 (25), 15559-
15564).

30

Murine PDEYA was cloned and sequenced in 1998 by Soderling et al. (J. Biol.
Chem., 1998, 273 (19), 15553-15558). This has, like the human form, high affinity for

cGMP with a Km of 70 nanomolar. Particularly high expression was found in the



respectively changes in the affinity towards different target enzymes. Therefore it is an objective of the
present invention to provide compounds that effectively modulate PDE9A for the purpose of the
development of a medicament, 30particular in view of diseases, the treatment of which is accessible
via PDE9A nibHdl8HidA* WO 2009/121919PCT/EP20119/053907 - 5 - It isParidthE'dBgetive of the
present invention to provide compounds that are useful for the manufacture of a medicament for the
treatment wbGdéSkidiseydbrainy airanaticiveld)ddtiviacoPDE PRasent imvimtehby 1BpoInde compounds

hich sh better side effect profil d toth ds of the pri 1. 5Another objecti
of the preSEERIERIT R bR E EEFIAPALNF AL REVE R IR GAPASE L Acab ok ROTIE i favour for

in favour for

PDE9A indtﬂ'i@ﬁ@ﬂirﬁ?g% @I.heg BRE @@Hy,msgg?%ﬁ:@pm %ysmaeqviﬂa@iwmmerb the ||ori0][ art
compounds. Yet anagther objective is to provide such a medicament pot only for treatment but also for
orevention Gt DBTRGR i SNBSS TR S DR Al BB D SHPHERFOF THE
PRESEN bliyatery BB\ Aibpocampasncs e ee pat seingiiey entidre ase fohstyeaite (Sedkdyvgeaeral formula

I: 15with the fpllowing defipition titlent: rinted in bold f tter reading): Substituent
Hcis defir%e}fd 'y}%xé;% 6\’/\/@3 %e%ﬁt%?r?’s%é,gv%@r%gbﬁlgeﬁf gg:(gl ég%f%%%%ﬁ%%?eﬁegréo preference
ascendingdrebraiftingantics! aretesadyitigortant 29larial lsarmimg\aidl 21egi@yITropeSsasP211119/053907

- 6 - from e GroLR, Oh BHFBAER. MBNRE PARGRYPEEYNISALS | tHSJﬂgEJQFfé&@Fty' Mgh r being O, 1 or

2, and said heterocyclyl group is or comprises 1 non-aromatic, Saturatéd, or partly unsaturated
monocycliglfimEy vaiie mﬁrﬁ%%%@l%ﬁ%é@%@fﬁrhétﬂm‘g RIY§IBIGHRI said heterocyclyl group

is bound tedhesreafiols bin Taittdh SiaB-pIomatick satu ke GheR YRGasusatRd mengeyclic ring which
comprises at least 1 heteroatom as ring member, Hc2; 10Hc is a heterocyclyl group according to any

of formula& T or 8820173 R IR 211 P iPSwitn et Bigomaelan 5raosiStfetlend &2 from each
other beingAeH2, 138R 22 35HRD)-6XR2 PLERL RGN 200, NEtoMBRr oGRE)sisviihd Bdavb, 2. whereby at

least one of Xi, X2, X3,i l’%(’ - meaning.that the ring.is not aromatic while forn =1,
one bond %éﬁlﬁﬁéﬂ 'rln19§ g%slégr% Eﬁﬁ)gg y%ﬁ%ﬁea %dggégﬁ&h%naﬁwd%mq oor[anr’= 3 one bond or
two bondd-awhetttheaingsystdiat.oftmmnally mefle ) dh 18 23AATS) thevebigatcpl&iHg?Ang-member
pound T SKRSERARA e ST SBEheATRASI oI, d6 Bl BAH HRIAblIIG R GefiApuple bonc.
Preferably the ring system is saturated:

PDEOYA is not increased by cGMP because it has no GAF domain (cGMP-binding

domain via which the PDE activity is allosterically increased) (Beavo et al., Current

Opinion in Cell Biology, 2000, 12, 174-179). PDESA inhibitors may therefore lead to

an increase in the baseline cGMP concentration.

20  This outline will make it evident that PDESA engages into specific physiological
processes in a characteristic and unique manner, which distinguish the role of
PDEYA characteristically from any of the other PDE family members.

WO004099210 discloses 6-arylmethyl-substituted pyrazolopyrimidinones which are
PDES inhibitors. The compounds do not have a non-aromatic heterocyclic moiety in
25  the 1 position of the pyrazolopyrimidine.

W004096811 discloses heterocyclic bicycles as PDES inhibitors for the treatment of

diabetes, including type 1 and type 2 diabetes, hyperglycemia, dyslipidemia, impaired

glucose tolerance, metabolic syndrome, and/or cardiovascular disease.

Other prior art is directed to chemically similar nucleoside derivatives. As examples it
30 isreferred to WO02057425, which discloses nucleosides derivatives, which are

inhibitors of RNA-dependent RNA viral polymerase, or WO01060315, which

discloses nucleoside derivatives for the treatment of hepatitis C infection or



WO 2009/ 21919PCT/EP2009/053907 - 7 - The * represents the point of attachment to the nitrogen
atom of the pyrazolo ring of formula I. formula 1.2: g) with A being the ring system of formula 1.1; B
being a 3, 4, 5 or 6 membered second ring system that is annelated to A and that besides the two

atoms and oY 'R'Shares with A consists only pf carbon atoms 10andPfhEFRiaYPHE A urated,
partially saturated or aromatic; the substituents R2 and/or R3 independently of each other and

independetfiyrgeeaciviioh disgidsesicongdundsingaBsdive troibogualenisdbanareglyed by the two
ring syste h may be G- 15 atoms, both may.be N-atoms or one may be a C- and the
other one Ba BE P REd s R Aeslo e D B 8 B L P e
preferred atgingoi@amshErighaase dtret magieda singioriizedra dotibi8bthelsfganula 1.3:

with A, b?&%%%%@ﬁﬁé&%ﬂg% formula ands ew&f‘?&f)g@g@%PCT/EP20091053907 -8-Cbeing a

3, 4, 5 or 6 membered second ring system that Is spiro fus A and that besides the one atom it
shares with A cons@ts onélgl of carbon atoms and that may be saturated or %artially saturated; the

substituenféPP &6 RS HRRGRGENIR D PE R Rl AR GEE AR 3R e Y IRP Nithay be at

ring A or ringi€y Hc3: Hc being a heterocyclyl group selected from the group of 0 0000N NNrNO N*-cy
o0, W‘Hé%&5’99942;%%Qégge%ﬂ%ﬁ’%,?g%@ﬁé%% nucleosides, for the treatment of

nucleoside analogue related disorders such as disorders involving cellular

proliferation and infection.

10
W09840384 discloses pyrazolopyrimidinones which are PDE1, 2 and 5 inhibitors
and can be employed for the treatment of cardiovascular and cerebrovascular
disorders and disorders of the urogenital system.

CH396 924, CH396 925, CH396 926, CH396 927, DE1147234, DE1149013,

15 GB937726 describe pyrazolopyrimidinones which have a coronary-dilating effect and
which can be employed for the treatment of disturbances of myocardial blood flow.
US3732225 describes pyrazolopyrimidinones which have an anti-inflammatory and
blood glucose-lowering effect.

DE2408906 describes styryipyrazolopyrimidinones which can be employed as
20  antimicrobial and anti-inflammatory agents for the treatment of, for example, oedema.

OBJECTIVE OF THE INVENTION

The above cited prior art makes it evident that changes in the substitution pattern of
25  pyrazolopyrimidinones result in interesting changes concerning biological activity,
respectively changes in the affinity towards different target enzymes.

Therefore it is an objective of the present invention to provide compounds that
effectively modulate PDESA for the purpose of the development of a medicament, in

30  particular in view of diseases, the treatment of which is accessible via PDESA
modulation.



-9-  XW9X=0,SorNx=0,SorNp=1,2,3,4p=1, 2,3,40r50r50g=1,20r3g=1,20r3 X=0, S
orNp=1,2,3,40or5q=1, 20r3 Hc4: tic being the heterocyclyl group according to formula 1.1 as
defined above for Hc2. Hc6: 5tic being the heterocyclyl group according to formula 1.2 as defined
above for HcY HEBY H&gb%ing the heterocyclyl groyp according to formuld SR HEMEY above for
Hc2. WO 2009/121919PCT1EP2009/053907 - 10 - Hc is a monocyclic, non-aromatic, saturated
heterocyclidgyanothet 4 &ive eficttad yr & 6 binvemigpationpso vide reloyrsai ddint) sitanesuaefidarbon atoms

and 1. 2 o e AP\ RIELSIA A eterapinn e heferaaiaggipg selected from axygen,

nitrogen and sulphur, ur beingin orm of - wi eing or 2, preferably with r
being 0 and whereby preferably said heterocyclic group being attached to the scaffold by a carbon ring

atom whiclEisanEtfeRbie Stvsc Rl e0PEaRe Mg BatdM P 0%; cshieqs itk fRSIAHR group of

tetrahydragatianyld tetmbniiaitia by piretdinmcnsretidimd eottniperaziayl, whereby preferably the
tetrahydropyranyl is 3- or 4- tetrahydropyranyl, the tetrahydrofuranyl is 3-tetrahydrofuranyl, and the

piperiginy!,l\iﬁ&ﬁé)[r gﬁg&%édg}%%?gsent invention is to provide compounds that have a

favourable selectively profile in favour for PDESA inhibition over other PDE family
members and by this may provide advantage over the prior art compounds.

Yet another objective is to provide such a medicament not only for treatment but also

for prevention or modification of the corresponding disease.
10
DETAILED DESCRIPTION OF THE PRESENT INVENTION
The compounds of the present invention are characterised by general formula I:

0

I N
=X L

R R1 '\H'Q\[Rz ]
[ R3jy/ X

15 with the following definitions (substituents may be printed in bold for better reading):

Substituent He is defined by the following definitions _l-igi, whereby the index i

describes the order of preference, ascending from ﬁ£1 to more preferably (i.e. ch),

and so on:

Hc1:

20  Hcis a mono-, bi- or tricyclic heterocyclyl group, the ring members of which are
carbon atoms and at least 1, preferably 1, 2 or 3, heteroatom(s), which are selected



He is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl and pyrrolidinyl,
whereby preferably the tetrahydropyranyi is 3- or 4-tetrahydropyranyl, the tetrahydrofuranyl is
3-tetrahydrofuranyl, and the piperidinyl is 3- or 4-piperidinyl. Hc9: 20Hc is selected from the group of
piperidinyl anQytf8(idityt, preferably 3- or 4- piperidinyl and 3- pyrrolidinyf HFEB2 i/ ¥S ¥efected from
the group of tetrahydropyranyl and tetrahydrofuranyl, preferably 3- or 4-tetrahydropyranyl and
3-tetrahydfifiw e/ hrolP AR ERHOBRNYSH ERREAUARIANHLE inGhSHhsiirns R is dafined by the
following definitions R1, respectively R1 whereby the index j describes the order of preference,
ascendingPf613 Ruhbimene preferred definitions like R1.0 2, and so on to R1.1, to R12 and so on: R1
being selected from the group of C1_8-alkyl-, C2_8-alkenyl-, C2_5-alkynyl-, C1.6-alkyl-S-,
C1l.6-alkyl-S-C1 - 3-alkylsd&BheTeoyclagtkgro @3 ecyoalkige€ 1 _roalkybmatic, saturated, or

C3_7-cycloalkyl-C2_6-a I- -CYGl Ig%‘?- - C% i-h er Ikyl-,
C3_7-heterocycloalkyl-g%?g}{/al{ﬂ%%%%?_g&/ﬁfé‘%r cycC oﬁ%&%ﬁ_ga é}%«%s %?Y%%ﬂ(
C3_7+heterocycloalkyl-CRteegikgmyes sing, msmnoarendalkyl-, aryl-C2_6-alkenyl-,heteroaryl,
heteroaryl-C1_6-alkyl-, heteroaryl-C2_6-alkenyl-, and heteroaryl-C2_6-alkynyl-, where the

above-mentioned membheris me@ipiieatydee ssibslikded Meatafsimpyessipstibants independently
of one another selected from the %ogf%f?%sistin of fluorine, cglorine bromine, iodine, oxo, HO-, NC-,

02N-, F3C-, HF2C-, FHARME6. S P IV HESRLG AtERHTODOSYHS R Y5 1 6.-alkyl-,
R,1-S-Ci_6-alkyl-, C1_6earhytis€32atdeaikbnylet&@Damallaayihg @Rifvbgcloalkyl-,
C3_7-cycloalkyl-C1_6-alkyl-, C3_ 7-cycloalky1-0-, C3_7-cycloalkyl-C1_6-alkyl-0-, aryl,
aryl-C1_5glkyl-, heteroaryl, heteroaryl-C1_6-alkyl-, heteroaryl-O-, heteroaryl-C1_6-alkyl-0-,
N-linked-pyridine-2- one, N-linked-pyridine-2-one-C1_6-alkyl-, N-linked-pyridine-2-one-C1_6-alkyl-0-,
C3. HD 7-Het&racyetoaikyblyO3 ovhetmadyadoallayyCeE féraildde CBo7 Haeterdodycloalky1-0- with C3_
7-heterocycloalkyl being bound to 0 via one of its ring C-atoms. C3__ 7-heterocycloalkyl-C1.6-alkyl-0-
with C3_7-heterocycloalkyl being bound to the C16-alkyl- via one of its ring-C-atoms, (R10)2N-,
(R10)2N-farmslgiyl-, R10-S-, R10- CO-, R100-00-, (R13)2N-CO-, (R10)2N-CO-C1 _6-alkyl-,
R10-00-(R10)N_, R10-CO- 25(R10)N-C1_6-alkyl-, R13-00-0-, R100-00-0-,R100-00- ,,,10 (1-( )1\1-,
R100-00-(R10)N;C1_6-alkyl-,(R1)2N-00-(R10)N- C1_6-alkyl-, R1-S02-(R1)N-,
R10-S02-(R1u)N:-C1_6-alkyl-, (R152N-S02-(R15N-C1-6- alkyl-, (R1)2N-S02-,

(R1)2N-SO 6-alkyl-, and/or C1_6-alkyl-S02-, WO 2009/121919PCT/EP2009/053907 - 12 -
whereby any of Hie " 7-cycloalkyl-, C3_7-heterocycloalkyl-, aryl-, heteroaryl-,

Nlinked-pyridi Zxﬁe-, (R10)2N-CO-C1_6-alkyl- groups mentioned above may optionally be
substituted by one’or more substituents independently of one another selected from the group
consisting of fluorine, chlorine, bromine, HO-, NC-, 02N-, F3C-, HF2C-, FH2C- F3C-CH2-, F3C-0-,
HF2C-0-, C3 7-heterocycloalkyl-, 6-alkyl-, (Rio)2-_, (R to NR10-0-, R10-S-, R100-00-, (R10)2N-00-,
(R1O2N-MTC1_5-alkyl-, R10-00-(R10)N-, R10-00- (-16 )N-C1_6-alkyl-, R10-00-0-,
R100-00-0-,R130-00-

n=1,2,3;

XT, Xz, X3, independently from each other being CHa, CHR2, CHRS, C(Rz)z, CR2R3,
20 O, NH, NR? or S(O) with r = 0, 1, 2, whereby at least one of X', X2, X% is O, NH,
NR? or S(O),.

#. meaning that the ring is not aromatic while for n = 1, one bond within the ring
system optionally may be a double bond and for n = 2 or n = 3 one bond or two

25 bonds within the ring system optionally may be (a) double bond(s), thereby replacing
ring-member bound hydrogen atoms. For each occasion the double bond preferably
is a C-C double bond. Preferably the ring system is saturated.



10 (R10)N-, R100-00-(R10)N-C1_6-alkyl-, (R1)2N-00-0-, (R10)2N-00-(R10)N-, (R10)2NS02-(R10)N-,
(R10)2N-00-0-C1_6-alkyl-, (R1)2N-00-(R10)N-C1..5-alkyl-, R (R1)N-, R13-S02-(R10)N-C1_6-alkyl-,
(R152N-S02-(R10)N-C1_6-alkyl-, (R10)2N-S02-, (R10)2N-S02-C16-alkyl-, and/or C1_6-alkyl-S02-. o.
15 R1 being EREEHIHEH the group of C3_7-cyclaalkyl-,C327-heterocyclG&IKAL2€993053907
7-heterocycloalkyl-C1_6-alkyl-, aryl,heteroaryl and heteroaryl-C1-6- alkyl-, 20 where the
above-memheneebpresipessaayorntienatdaensubsittiethiogae afomose Hebstituests independently
of one an%r}er %Fcted from the group consisting of fluorine, chlorine, bromine, iodine, oxo, HO-, NC-,
02N-, F3CYAFSC:, FH2C-, F3CCH2-, F3C-0-, HF2C-0-,C2_5-alkenyl-, C2_6-alkynyl-, C3_
7-cycloalkyl-, C3.7-cycloalkyl-C1_6-alkyl-, aryl, aryl-C1_6-alkyl-, heteroaryl, heteroaryl-
25N-Iinkeqap>i{£g{le-2-one, N-linked-pyridine-2-one-C1_6-alkyl-, C3_ 7-heterocycloalkyl-,
C7-heterocycloalkyl-Ci_e-alkyl-, tetrahydrofurany1-0-, tetrahydropyrany1-0-, piperidiny1-0- with
piperidinyl being bound to 0 via one of its ring C-atoms, pyrrolidiny1-0- with pyrrolidinyl being bound to
0 via one of its ring C- WO 20 9 21919PCT/EP20119111539117 13 - atoms, (R152N-,
(R152N-C-He7alkyl-,-(R1)2N-00-, -10 CO-(R15N-, R10-00-(R10)N-C1_6-alkyl-, R100-00-0-, and/or
R100-00-(R1 reby any of the C3_7-cycloalkyl-, C3_7-heterocycloalkyl-, aryl, heteroaryl,
NI-Iinkedpyrldiﬂe-Zgn; tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-, (R1 )2N-
5C0O-C15-alk S mentioned above may optionally be substituted by one or more substituents
independently of one another selected from the group consisting of fluorine, chlorine, bromine, NC-,
02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-0-, C3_7-heterocycloalkyl-,R1R-00-,

R100-00-, benzy1-0-, and/or (R1)2N-00-, whereby piperidinyl or pyrrolidinyl 10preferably are
substituted by R10-00-. R1 being selected from the group of phenyl, 2-, 3- and 4-pyridyl, pyrimidinyl,
pyrazolyl, ‘fﬁfgzolyl, cyclopropyl, cyclobutyl, 15cyclopentyl, cyclohexyl. cycioheptyl, cyclopentylmethyl,

ethyl, propalbdimgehg-mdysyster? oafttracpentyl-, tetrahydrofuranyl, and tetrahydropyranyl, where these
groups m e or more substituents independently of one another

optionally be substituted by o :
Sotocted HAEHB & o SR BRG BRI RECCRILG, BRRT b e s ABTOCHB aky-O-
C1_6-alkybesides/ topdwallaybma0ahdymteabiond Ot s6ares-avitoal kylrEittSerlky b eatdodatéihs-,
C3_7-heterocycloalkyl-, C3_ 7-heterocycloalkyl-C1,.6-alkyl-, HO-C15-alkyl-, oxadiazglyl, oxazolyl,
isoxa onI?ﬂ‘%ﬁﬁ%, at%%lﬁ%&ﬂf%%}l?%@(ﬂ@l?%Wﬁsﬂlerpmﬂtﬁyﬁ%ﬁﬁéﬁ%%ﬁﬁo%yﬁnd/or
(R10)2NCRF Grlicpraiadni(RIQIABL AR PlarpndditreBY Sagioxadiarelyl eazohd. jsxazolyl
triazolyl, thiazolyl, pyrrolyl, furanyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl and phenyl Group
mentionedB&d&ie may optionally be substituted by one or more substituents independently of one

another selected from the group consisting of fluorine, CH3-, CF3-, CH30-, CF30-, H2NCO-, NC-,

morpholin¥l and/or benzy1-0-. WO 2009/121919PCT/EP2009/053907 - 14 - R1.0.4.
he two ring afoms that are shared by the two ring systems A and_B both may be C-

15 atoms, both may be N-atoms or one may be a C- and the other one may be a N-
atom. Preferred are two C-atoms, or one C- and one N-atom, and more preferred are
two C-atoms. The shared bond may be a single bond or a double bond.

formula 1.3:

with

A, being the ring system of formuia i.1;



R1 being selected from the group of phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, ethyl, 1- and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and
tetrahydropyranyl, where these groups may optionally be substituted by one or more substituents
independent}¥828¢%! a¥dther selected from the group consisting of fluorinBCERBHNEOBIYMine, iodine,
oxo, NC-, C15-alkyl-O-, C1_6-alkyl-, CF30-, CF3-, dxadiazolyl, 10triazolyl, pyrazolyl, furanyl, pyridyl,
and/or pherie ereby, tbepsadiameltddazelhaire o aml iP¥prs RsdrhepvAGeuRMmentioned

above may optionally be substituted by one or more substjtuepts independently of one another
selected f%o‘?%?(g?g B}gﬁﬁ%&%@tm Gf %ﬁ&ﬁ%’e,—éﬁ'ﬁfsm, 6@5‘2%2%}5@3/9 ‘%@ﬁ‘i?ﬁ =l being
selected fromithegroup=efifl}. Saalkute 2:8-alksnileM2 i alkiat-RE Indeplndehly of each
Ci_6-alkyl-S-C1_3-alkyl-, 7-cycloalkyl-, C3_7-cycloalkyl-Ci_6-alkyl-, C3_7-cycloalkyl-C2_6-alkenyl-,
C3_7-cyclBRRGEFHESCBERMMIY- 0L HRBb Yy BiGH I RG- AT B 97A R feloalkyl-Ci_6-alkyl-, C3_
7-heterocycloalkyl-C2_6-alkenyl-, C3_7-heterocycloalkyl-C2_6-alkynyl-, aryl, aryl-C1-6- alkyl-,
heteroaryl, and heteroaryl-C1_6-alkyl-, where the above-mentioned members may optionally be
substituteg_lirsdependently of one another by one or more substituents selected from the group
consistin 25fluorine, chlorine, bromine, HO-, NC-, 02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-,
HF2C-0-, HO-C1_6-alkyl-,R10-S-C1_6-alkyl-, Cie-alkyl-, C3_ WO 20091121919Por1EP2009/663967
- 15 - 7-cyHio alkiig, € Bereryeyohikgmoap, Biestel] fiyhdie gralkylof heteroaryl, heteroaryi-C1_6-alkyl-,
heteroary1-0-, heteroaryl01_8-alkyl-Om C3_7-heterocycloalkyl-, C3_7-heterocycloalky1-01_6-alkyl-,
C3_ 7-heterocycloalkyl-0- with C3_7-heterocycloalky) being boun%to 0 via one of its ring C-atoms,
C3_7-heterocyclgﬁ 1e-a|ky1ﬂ1_ﬁth C3_7-hetergtycloalkyl bejing bound to the C1_6-alkyl- via
one of its ring-C-at , (R10)2N-, 0)2N-C16-a , R10-09=®100-00-, (R10)2N-00-,
(R10)2N-CO-C1_6-alkyl-, R10-CO-(R10)N-, R10-00-(R15N-01
R10-00-0-C1_6-alky
(R10)2N-00- 10 (

_G=alkyl-, R1 3-00-0-, R100-00-0-,
, R10- CO-(R10)N-, R100-00-(R10)N-C1_6-alkyl-, (R152N-00-0-C1_6-alkyl-,

0-S02-(R BMN:, R10-SO 1)2N-302 R 0.4_(R1Q M-?OZ-,
(R10)2N-S02-0i , and c; -S02-, , Wheréby any g@i%s_?-cyq%%yl :
C3_7.-heterocyclo -, aryl-, heterodryl-groups tioned abo y optionally b®& substituted by
HO-, NC-, 02N-, F3C-, HF2C-, 15FH2C-, F3C-CH2-, F3C-0-, HF2C-0-,R113-S-C1_ 6-alkyl-,
C1_6-alkyl-, (R10) N\ (R10)2N-C1l-alkyl-,R-S- ’Nﬁ{@pm R100-COm(R13)2 -,R10-00-(R10)N-,
R1-00-(R15N-01.8-alkyl-, Rloo-gg‘%aloo-o* 1N-, RlBQ—%—; 0)N-01_6-glkyl#/(R13)2N-00-0-,
(R1)2N-00-(R10)N=tR10)2N-SO2RA|)N-, 20( -00-0-01_6-alkyl-, (R10)2ZN-66M 0)N_C16-alkyl-,
R10-S02-(R10)N-, R10-s02._ _ (R10)N-C1_6-alkyl-, (R10)2N-S02-( 0),,(R10)2N-S02-,
R10)2N-S02-C1-6- glkyl-, or C15@lkyl-S02-. 25Rg being selected om the group gf WO
2009/121919PCTK€2\909/053 07 74%) gng )

SIS I ey
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- 16 - where the above-mentioned members may optionally be substituted independently of one
another by one or more substituents selected from the group consisting of fluorine, chlorine, bromine,
HO-, NC-, 02N-, F30-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-0-, HO-C-_6-alkyl-,C3_7-cycloalkyl-,
C3_ 7-cycloaf¥ 1261518\ Rkyl-, aryl, aryl-05-alkyl-, heteroaryl, heteroaryl-C I-&KyI0e1B33907
7-heterocycloalkyl-, C3_7-heterocycloalkyI-Cl_G-A%@I-, tetrahydrofurany1-0-, tetrahydropyrany1-0-,
piperidiny1-0- with ipergjinyl bein%boqu to 0 via one(g)f its ring q\-zatoms, pyrrolidi\pyl-%— with

e

6 RR

pyrrolidinyl bein 8 to O vigph \cfrits ring, G- %X@ZNR-OL 0 (Ratoms
(R10)2N-,R10-0x,(R10)2N-CO-G&j_6-adkyl-, loR10-00«R i010 )N 00-00 and Jri0-00-(Rw)N-;
whereby any of th 7-cycloalkyl-, C3_7-hete cloalkyl-, aryl, hieteroaryl, tetrahydrofuranyl,

tetrahydropyranyl, pipe_ridinyl, pyrrolidinyl-groups mentioned above may optionally be substituted by
NC-, 02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-0-, C1_6-alkyl-, R13-00-, R100-00-, or

rely piperidinyl or pyrrolidiny| preferably are~substituted b . R13: R1 being
, pyrim pyrazolyl , gyclopropyi,
clgpentylmethyt athyl, prad 2-butyl-, 1-, 2-

D, where these groups may optionélly be
substituted by one or more substituents selected/from the group consisting of HO-, NC-,
C1_6-alkyl-0-,C3_ 7-cycloalky1-0-, C3_7-cycloaﬁ)<yl-Cl_3-aIkyI-O-, CF30-, CF3-, fluorine, chlorine,
bromine, C3_7-heterocycloalkyl- and C3_7-heterocycloalkyl-C1_6-alkyk WO

2009/121919PCT/ER2008/053907 - 1y - R1 bejng sealected from the group o henyl, 2+ 3- and
4-pyridyl-, cy pyl, €yclob openty, ohexyl, cy ycIyIme yl, ethyl,
propyl, 1- and:butyl><]-, 2- yl-, tetrahydrofwranyl,apo atydregyranylxo where these

groups may optionally be substitutec one or more substituents selected from the group consisting
of NC-, C15-alkyl-O-,CF30-, CF3- and halogen (the halogen preferably being selected from the group
of fluorine, chlorine, ad bromine). 100ptional substituent R2 is defined by the following definitions
R2'k, respectively R21j, wherebyxthe fngex k d iespthe ort reference, ascending from R2'm
to more preferpg@defmitigns (li ), and sdon/R2.0.1: 15R2,i ependently of any other R2 being
selected from oup of H-, fluorine, NC-, F3C-, HF2C-, FH2C-, F3C-CH2-, carboxy-,C2-6-alkenyl-,
C2-6-alkynyl-, Cre<alkyt’S-, Ck 6-alkgl-G1. 3 a-Setbrally ©1 Ssoakyl-s-c2..3-alkyl-,
C3_7-cycloalkyl-C2_6-alkenyl-, C?Zs_ p =1, 2, 3C8_7hetaraocyglaalkyl-,
23 %07

C3_7-heterocyc|oa|kyI-C1..G-QIEy ’ eteyobycloalkyl-Ceslkenyl-,
C3_7-heterocycloalkyl-C2_6-alkynyl-, aryl, ar Igg glgyl-, aryl-C2..6-glkenyl-,heteroaryl-,
heteroaryl-C1_6-alkyl-, heterdhr“yﬂ@?_*’@alkeér‘ﬁyl-, ’he?eroarqu-C—Zhé) or 3

He*:

He being the heterocyclyl group according to formula 1.1 as defined above for ﬂg_z.

Hc®:

5 Hc being the heterocyclyl group according to formula 1.2 as defined above for _Iﬁ:_z.
Hc®:

Hc being the heterocyclyl group according to formula 1.3 as defined above for _I-l_c_:_z.

=)



_6-C26-,-0-C2..3-alkyl-, (R10)2N_, R100- CO-, (R10)2N-00-, R10-00-(R10)N-, R10-00-,
(R10)2N-00-(R1)N-, R10-0-CO-(R10)N, R10-S02-(R10)N-, C1.6-alkyl-S02- and oxo, WO
2009/121919PCT/EP2009/053907 - 18 - fluorine, chlorine, bromine, NC-, 02NI-, F3C-, HF2C-, FH2C-,
F3C-CH2-, HOe¥pe C1_6-alkyl-O-C1_6-alkyls, C1_6-alkyl-, (R152NECHERIIROEIP3-alkyl-, and
(R1)2N-00-, 5and in case R2 is attached to a nitrogén which is a ring member of Hc this R2 shall be
indeper;ge‘_@m &mqﬁﬁyeﬁﬁabHar!?aﬁl?ﬁaatME%@-ﬁ‘é@ol i %&&@WF&&&@@F%% |
C1l_6-alkyl-S:C1_3-alkyl-, C3 7-cycloalkyl-, C3 7-cycloalkyl-C1 6-alkyl-, C3_ 7-cycloa | kyl-C2_6-a |
kenyl-, C3%7&€->c rcTogq% 96?_@@%}/%9% §ﬁ_¥%{éﬁlga;a@/§ ?k?/le,/ E??_rr‘f’fﬂgfé@)%?/C%éIRéIgCl_&alkyl-,
C3.7-heteratyciaiky(st Dy, @3erdfhetambytioady () Gemlsajbotaty/fraryl-C15-alkyl-,
heteroaryl, heteroaryl-C1.6-alkyl- , R10-0-C1  3-alkyl-, R100-0Q-, (R10)2N-00-, R1 0-00-, R1 0-S02-, or
C1_6-alkyP8H5" 'v‘v‘#é?%%ﬁé%%g%’-ﬁfén iGhed Henhiisers Fﬂﬁg)%%}fé’hgﬁi t%@liﬁéﬁ@té&’%?%ne or more
substiuerts inslepandesntyiofvate ransiies %@Wﬁéﬁﬁlmﬁe@éws@ﬁm@fﬁ??@ﬁﬂ@@%ﬁp :40-, NC-,(
02N-, F3C-, HF2C-, FH2C-. F3C- -, HO-C1 6-alkyl-, R10-0-C1. 156-alkyl-, C1 6-alkyl-, R1-0-, (R
-, (RUBKIE P GRS B (1oL BE.2 RO S SR AEIGY 57y BASey RUHERY Bbected
from the gseigpriogHhetiooring).NC-, F3C-, HF2C-, FH2C-, F3C-CH2-, carboxy-, C1_6-alkyl- (preferably
C2- 206-alkyl), C2-6-alkenyl-, C2-6-alkynyl-, C1_6-alkyl-S-, C1_6-alkyl-S-C1_3-alkyl-, C3.
7-cycloalkyl-, C3_7-cycloalkyl-C1_6-alkyl-, C3_7-cycloalkyl-C2.6-alkenyl-,
C3_7-cycloalkylC2_6-alkynyl-, C3_7-heterocycloalkyl-, C3.7-heterocycloalkyl-C1_6-alkyl-, C3_
7-heterocyc|9qlkyI-C2_6-aIkenyI-, C3_7-heterocycloalkyl-C2_6-alkynyl-, aryl, aryl-C1-6- alkyl-,
heteroarylHBetéroaryl-C1_6-alkyl-, R 10. 0-C2.3-alkyl-, (R10)2N_, R100-COm (R10)2N-00-,
R10-00-(R10)Nm uu (R1)2N-00-(R1)N-, R10-S02-(and WO 2009/121919PCT/EP2009/05.4907 - 19 -
wherg the gdRysIBeRIPRSH MRMBRSIS Bra¥tPHiRIBRYBRy }J{%‘%FEHS}%ﬁldﬂ%Hfﬂ%BheﬁTﬂ“e another by
0

one or more substituents selected from the group consisting of fluorine, chlorine, bromine, NC-, 02N-,
F3C-, HFRYRHN ¢ iand @I@%"@E‘ﬂ@'—a%ﬁr?@v_éﬁsiﬁw?‘(ﬁﬁ%&?ﬂ%@ﬁﬂﬁw@lﬁﬁaﬁzﬁn’Jsmd (R1)2N-00-,
and in casetRRAysRitgehed e eiragrnortishysiasingaeprsuinc s R shaltibr ndependently
of any othgr R2: H- F3C-ﬁIH2-, HF2C-CH2-, C1_6-alkyl-, C2-6-alkenyl-, G2-6-alkynyl-,
Cl_6-alk -'SQrCAzIEéQ%'ﬂg/'ﬂY C3_7-cycloalkyl-, C3_7-cycloalkyl-C2_6-alkenyl-,
C3.7-cycloalkyl-C2_6-alkynyl-, C3_ 107-heterocycloalkylm C3_7-heterocycloalkyl-C1_6-alkyl-,
C3_7-heterocycloalkyl-C2-6- alkenyl-, C3_7-heterocycloalkyl-G2_6-alkynyl-, aryl, aryl-C1.6-alkyl-,
heteroaryl, hseteroaryI-Cl_G-aIkyI-,Rl 0-00-, (R)2N-CO-,R1 0-S02-, or C15-alkyl-S02-,

15 Hc™:

Hc is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl and
pyrrolidinyl, whereby preferably the tetrahydropyranyl is 3- or 4-tetrahydropyranyl, the
tetrahydrofuranyl is 3-tetrahydrofuranyl, and the piperidinyl is 3- or 4-piperidinyl.

Hc:

20  Hcis selected from the group of piperidinyl and pyrrolidinyl, preferably 3- or 4-
piperidinyl and 3- pyrrolidinyl.

He':

Hc is selected from the group of tetrahydropyranyl and tetrahydrofuranyl, preferably
3- or 4-tetrahydropyranyl and 3-tetrahydrofuranyl.

25



15where the above-mentioned members may optionally be substituted independently of one another
by one or more substituents selected from the group consisting of fluorine, HO-, NC-, 02N-, F3C-,
HF2C-, FH2C-, F3C-CH2-, HO-C1_6-alkyl-, R-O-C1_ 5-alkyl-, C1_6-alkyl-,(R152N-,
(R10)2N-C13¥A1Y11/8481PR1)2N-00-. 20R212: R2 jndependently of any othfe R2HW8itpYElected from
the group of H-, fluorine, F3C-, HF2C-, FH2C-, F3C-CH2-, C,5- aIkyI (preferably C2_6-alkyl),

(R10)2N-Q) 1wl ANOR2 GO YR8 %U%%Q@%Q%?%&)ns R"% respectively R*2Qvhaedsy F3C-,
HF2C-, FH2C-, F3C-CH2-, HO-C1_6-alkyl-,C1-6- alkyl (R110)2N (R 10)2N--1 3- ualkyl- and

(R10)2N-00¢, indand deserizer thie @W@clﬁé@m@farﬁnmgeﬁqﬁhd}hgéramr@ Metobwsoof prefenie®R? shall

5be indepengdentl other R2: H-, F3 R2C-CH2-, C1_6-alkyl-, C3
7-cycloalk ?QBQ g%é‘i@r%cyclo% POE3 9] ete cg’ 0B/ BO 6-alkyl-, aryl, aryl-C1_6-alkyl-,

heteroaryl, heteroaryl-C1_6-alkyl-, R1 0-00-, (R10)2N-00-, R10-00-, or C1_6-alkyl-S02-, 10 where the
above- mmfrBﬂed members may optionally be substituted mdependently of one another by one or
more substituents selected from the group consisting of fluorine, HO-, NC-, 02N-, F3C-, HF2C-,
FH2C-, F3G-CH2-, R10-0-C1 6-alkyl -alkyl-, R10-0-, (R10)2N-, (R10)2N-Cl_3-alkyl-, and
(R10)2N-Bb-PEER P e ed 0T (ashély b‘Pa y other R2 being selected from the group of H-, fluorine,
F3C-, HF2C-, FH2C-, F3C-CH2-, C1-6-alkyl- (preferably C2_6-alkyl), (R1)2N-00- and 20 where the

above-me@;l@m@m@agea&my,qu@xmuy@e,sgpgrauksﬁ@ndep@@@n@m_g@a@np@ger by one or

more substituents selected from the group consisting of fluorine, chlorine, bromine and C1_6-alkyl-,

and in caseRPq3!kached -ty daatkyyen-evhie- is%ﬂﬁgmwbﬁebf@&mﬁ}é R@sshatdesikependently

(C)JfBar;yc(;Tloaﬁ(éll %H{S%?F%?@ 8%%%'0 yCIoﬁlﬁ?‘& ciloqlk ocyloal\(ﬁ/ (]?E’B-alkyl-, aryl,

aryl-C1_6,alletbrdtgtaseayldiaiemangtCt 6-akrof 0081 (R LQARM00; JRA.0:A2-Cor-
C1l_6-alkyl-S02-, WO 2009/121919PCT/EP20091053907 -21 - where these substituents may

optleraIIy%EYJ;uBﬁ"uQed ﬁiﬁ%‘ﬁéncﬁ?ﬁkl?@tﬁﬁ%’%ﬁoth@?%?&m‘e keteiopsvdibsti@lsrits selected from the

group consisting of f orl_n C16- aI endently of any other R2 being selected
from the g}o%upc%{ﬁ & alkayrl]d(B?e (5?39@@%663 ng) ’10 and in case R2 is attached to a

nitrogen which is a ring member of Hc, then R2 shall be independently of any other R2: C1_6-alkyl-,
R100-00- WrRer2thebare Oreodgsiashmetbe s dphiamicD-ainbevhebs tihdeabby enseatione® members

may optiogalyRsrbSHEEEE1adeReACHY %%%@P%@@%&Ber PSANGE" RIS BRitHRgipelected

from the group consisting of fluoriné and C1_6
fiuorine, chlorine, bromine, iodine, oxo HO- NC-, OoN-, F3C-, HFC-, FH2C- F3C-

15 CHp-, F3C-0O-, HF,C-O-, HO-Cqg-alkyl-, R’ -O-Cq_g—alkyl—, R —S—C1-6-alkyi-, Cie-
alkyl-, Coe-alkenyl-, Cog-alkynyl-, Ca.7-cycloalkyl-, Cs 7-cycloalkyl-Cq.g-alkyl-, Cs.
7-Cycloalkyl-O-,  Cjz7-cycloalkyl-Cq.e-alkyl-O-, aryl, aryl-Cqg-alkyl-, heteroaryl,
heteroaryl-Cq.g-alkyl-, heteroaryl-O-, heteroaryl-C+_g-alkyl-O-, N-linked-pyridine-2-
one, N-linked-pyridine-2-one-C4_g-alkyl-, N-linked-pyridine-2-one-C1.g-alkyl-O-, Cs.

20  7-heterocycloalkyl-, Cs 7-heterocycloalkyl-C1.6-alkyl-, Cs.7-heterocycloalkyl-O- with C3.
7-heterocycloalkyl being bound to O via one of its ring C-atoms, Cs
7-heterocycloalkyl-C4.6-alkyl-O- with C3.7-heterocycloalkyl being bound to the Cqg-
alkyl- via one of its ring-C-atoms, (R'“),N-, (R'%),N-C6-alkyl-, R'%-0-, R™-s-, R’
CO-, R™0-CO-, (R");N-CO-, (R'),N-CO-Cy¢-alkyl-, R'°-CO-(R')N-, R"’-co-

25 (R'N-Crg-akyl-, R'°-C0-0-, R"0-C0-0-, R'°0-CO-O-Cigalkyl-, R'°O-CO-
(R"IN-, R"°0-CO-(R")N-C1¢-alkyl-, (R"*)oN-CO-0-C1.¢-alkyl-, (R'*)aN-CO-(R'O)N-
Cig-alkyl-, R'%-80,-(R')N-, R"°-80,-(R")IN-C16-alkyl-, (R')N-80,-(R'*)N-C1.-
alkyl-, (R")aN-SO,-, (R'%),N-80,-C+.¢-alkyl-, and/or C+.g-alkyl-SO,-,



R25: R2 independently of any other R2 being selected from the group of H- and 01_6-alkyl-, 70 and in
case R2 is attached to a nitrogen which is a ring member of Hc this R2 shall be independently of any
other R2 H-, 01-6-alkyl-CO-, 01-6-alkyl-O-00-, C1-6-alkyl-, phenyl-CO-, phenyl-O-CO-,
(C1-6-alky1)2X3009/121%here the above-mentioned, members may option&fiy BE80tefed
independently of 250ne another by one or more fludrine substituents. WO
20091121919PCT/EP20091053907 - 22 - Optional substituent R3 is defined by the following
definitions R3A whereby the index 1 describes the order of preference, ascending from (i.e. R31) to

preferably'{[E 8R¥2 P @5 3h: Br3DY G2t Ing SerbRIGREN BtYrouR ¥ HD SAGHR3Yarld-R 10-0-.
R32: R3:hei o from the groyuR, of H-~hyc /|l a -alkyl-0- er 1- -alkyl-0-
may optijﬁgﬁ%g%g!?gg%t%@by s(nﬂe o}rjﬁ%%dg' f%égr?ﬁrg? Zhlo%?ﬁg&gromgggﬂga Oggé\é% I{]?n%?oeing H.
15 SubstiteriiRsFY sadsRBstieteRinedsy ehaloribgtdetinisongapendantiyiodreby treothdex m
describes rder, refer ing fr, i.e. R4/5.1) to preferably, (i.e. R415'2), and so on:
20 RA an e Ty i e ST g 19, Mo e

HF2C-, FIH3C-, afC1 Bralky!-F QR0 IR 11 IRCTER 2009/ 09 EycRutkid, and Rbtggether

with the carbon atomto which they are bound form a 3- to 6: membered cycloa1lb<yl group, where the

above-mestivéd Rembérsardliyding treadirbodfclidohing fBrmeld-frag-astibndRly K&-substifited

Tore. Ho.KCo DR P RS CRb . P A O Bty Brdcl. S sl

C15-alkyH®! GRECECL-aflealky H2NEO-0R4/58°0 -3t @nd R8%independentlyafypne rittherdeing
selected from the group of H-, fluorine 10and methyl. R4/5.3. R4 qlad R5 beinq H-. ngstituent Rlis
definéd byfthe)hllowing-§&rMonbl 215580 e s HBctiedlyCEMOL 5 (RnelsbhyeBid fhdBk-n (Resdriles the

order of pgefer The prefe nds, from Rifiicht topreferably R1m2, and sgon up to R"A: R"
R1 indepe%%%rfﬁﬁtgr_ﬁ a@ oﬁ‘n{g—r 1_%%%' 'gé‘fg%te(?#or%ﬁ"g[gfgﬁpw5gﬁ'-afgﬁt"no??n ¢ éé'it is part of
a group beRig)selecét SomRIVA-COs. RA0- SR YiREDAMR! HRE CHZA3- TrYdlgalksdy,-,

C3_7-cycloglkyl-C1_3-
(R 7)2N-SO,-Cq.g-alkyl-, and/or C4_g-alkyl-SO,-.

15 R'02
R’ being selected from the group of

Ci.g-alkyl-, Cgaz-cycloalkyl-, Cs.7-cycloalkyl-Cq.3-alkyl-, Cs.7-heterocycloalkyl-, Ca.
7-heterocycloalkyl-C1.e-alkyl-, aryl, aryl-Cig-alkyl-, heteroaryl and heteroaryl-C4.¢-
alkyl-,

20 where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, O2N-, F3C-, HF,C-, FH,C- F3C-
CHy-, F3C-O-, HF,C-O-, R'%-0-Cg-alkyl-, Cyg-alkyl-, Cp.g-alkenyl-, Cog-alkynyl-, Cs.
7-cycloalkyl-, Cz 7-cycloalkyl-C4_e-alkyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-
25  Cq.e-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C+_g-alkyl-, Cs.
7-heterocycloalkyl-, Cz 7-heterocycloalkyl-C4_g-alkyl-, tetrahydrofuranyi-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-



al kyl-, C3_7-h eterocycloa | kyl-, C3_7-h eterocycloa | kyl-C1_6-al kyl -, aryl, a ryl-C1_ 3-a | kyl
heteroaryl, and heteroaryl-C1_3-alkyl-, WO 2009/121919PC PEP2009/053907 - 24 - and in case
where two R1 groups both are bound to the same nitrogen atom they may together with said nitrogen
atom form a 3¢9 thered heterocycloalkyl ringgand wherein one of tiRCIOH20E639 Df the

heterocycloalkyl ring formed may be replaced by 0, S , NH-, -N(C3_6-cycloalkyly,

-N(C3_6-cygloalint @ aliedi0on-cN (CudralkyP-orqieaply.cnd irbariederereferably in case of
(Rlc))2N-Oqa, th?& 1tggvo R 1tcc)>g);ether1\6vith iraid nitroggqoa om they gﬁrag%%qu to f1oér§m z;ggr'oup selected
from the grouCeI-prpeidind, plgerRinyN-Pyrecdidtiriyl —An@pbotityl and/triGn@pholityl, aNe 10 where
the above-mentioned members may optionally be substituted by one or more substituents

independepi| rselect | the gr onsisting of fluori hlorine, bromine, HO-,
NS a7 s S e D N e
C15-alkyl§)ridibeRA0rb 2R blipdementantie framaopetien Ripbatne seigetendiram re' droup of H-
(but not in case it is Eart of a group being selected from R100-00-,R1c-S02- or R10-00-), C1_ 6-alkyl-,

03.7-éyc|&é&%,—«i@jxﬂf@é@ﬁ@@ﬂ%@l ARoVarIanamierRabA ke, SUPaiyfedcaseneherenais R10
groups botlysue hayaditadhe same nitkoggra %‘iﬁ’&h@%é@%&’e@%&?@ﬁ%ﬁ‘éﬂb@% %E%ﬁg&ﬂ@yo% form a 3

to 7 membered heterocycloalkyl ring, and wherein one of the -CH2-groups of the cloalkyl ring
formed mAydrines phidednisy ororie,, NGE306My choglky 1HFAUC S HCyclballadidi-, 2 adkdAPar -N(C1-4-
25alkyl)- and prefera Iy,}?ér%g in particylar preferably in case of (R1)2N-CO-, {pese twagsl21 together
with said ?ﬁfﬁa%gé‘at IR st ’?%?%d&ﬁaft@f scted o thie douiof pi efﬁzj v,
piperazinyk 'Bgyrotislinybemayinholinyhars! thiotorpebinylwarde WO 205K A 7L BrORS HEFRRZRPO 53907 -
25 - where the above-mentioned memb1eors may optionally be substituted by one or more substituents
independendietsfanarersithetiteédddiydrofi@e group consisting of fluorine, NC-, F3C-, HF2C-,
FH2C-, F3C-CH2-,C1.6-alkyl-, and Ci- e-alkyl-Om 0.0. R13: R1 independently from any other R1

being selected from the group of H- (but not in case it is part of a group being selected from R100-00-,
R10-S02- of 10 R10-00-), C1_5-alkyl-, C3_7-cycloalkyl-, aryl and heteroaryl, preferably aryl is phenyl

and also fdreférably heteroaryl is selected from the group of oxadiazolyl, oxazolyl, isoxazolyl, triazolyl,
thiazolyl, pyrrolyl, furanyl, pyrazolyl, pyridyl, pyridazinyl, and pyrimidinyl; 15 where the
above-meglig rggg}ggasf@ﬁytgg@%ggyope substituted by one or more substituents independently
of one another selected from the group consisting of fluorine, F3C-, HF2C-, FH2C-,
F3C-CH2-,C16-alkyl-, and C16-alkyl- 0-. 0.0.4. 20 R1 R independently from any other 121 being
selected fRARNHegroumof & Lyrgd Pysiaisin dneypseelyl dn@7evh sy HaroaysUbSiRRRHYlof a nitrogen

atom Rl iscgelesteffrayvciorasiousy olboheSid_eyikWenBheiRYhanddyridybpyl, 1-and 2-butyl-,
1-, 2- and 3-pentyl-, tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
independently of one another selected from the group consisting of fluorine, chlorine,
bromine, iodine, oxo, HO-, NC-, C4.-alkyl-O-, C1.e-alkyl-, C3.7-cycloalkyl-, Cs.

20  7-cycloalkyl-O-, C3.7-cycloalkyl-C1.3-alkyl-O-, CF30-, CF3-, C3 7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-Cq.e-alkyl-, HO-C4.g-alkyl-, oxadiazolyl, oxazolyl, isoxazolyl,
triazolyl, thiazolyl, pyrrolyl, furanyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, (Rm)gN—
CO-Cy.¢-alkyl-, (R'®),N-CO- and/or phenyl,

whereby the oxadiazolyl, oxazolyl, isoxazolyl, triazolyl, thiazolyl, pyrrolyl, furanyl,

25 pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl and phenyl group mentioned above may
optionally be substituted by one or more substituents independently of one another
selected from the group consisting of fluorine, CH3-, CF3-, CH30-, CF30-, HoNCO-,
NC-, morpholinyl and/or benzyl-O-.



where the above-mentioned members may optionally be substituted by one or more substituents
independently of one another selected from the group consisting of fluorine, F3C-, HF2C-, FH2C-,
F3C-CH2-, CH3-0-C1.6-alkyl-, 01..6-alkyl-, and C1_5-alkylO-. R1005: WO
2009/121919pRAEPH36Y53907 - 26 - R10 indepepdently from any otherfE21*B|t'Sé1eted from the
group of methyl-, ethyl- and tert.-butyl, and in case R1 is a substituent of a nitrogen atom Rl is selected
from the group of H, methyl-, ethyl- and tert.-butyl; where the above-mentioned members may
optionally be substituted independently of one another by one or more fluorine(s). R10.1: R1
independenthysfrom any other 121 being selected from the group of H- (but not in case it is part of a
group being selected from R100-00-, R10-S02- or R1-00-), F3C- 10CH2-,
C1_6-alkyl-,C3.7-cycloalkyl-C1_3-alkyl-, aryl, aryl- heteroaryl, and heteroaryl-C1.3-alkyl-, and in case
where tchﬁ?&ejnglmdmtmﬁ aebthengrtoithaf same nitrogen atom they may together with said nitrogen
atom form a 3 to 7 membered heterocycloalkyl ring, 15 and wherein one of the -CH2-groups of the
heterocy | hng~fo ) C‘?e r(%;?< gp|9 ----- - 6- ly )
-N(CB_G%?/]%I@fk%?%IkéWgr%bé 14-al @%? P e}%ecgé%@%%g%%é\é% aircﬁée gr% ly ?r?hga'l’sé of
(R10y2N-680d theswvd rangrétidriogkther atith3sarn hitrogérkigraftiepyam@Bound to form a group
selected famaRjBRSIMRyPiperazinyl, pyrrolidinyl, morpholinyl and thiomorpholinyl, 20 and where the
above-mentioned members may optionally be substituted independently of one another by one or
more substituents selected from the group consisti f fluorine, chlorine, bromine, HO-, NC-, 02N-,
F3C-, HFY. Qrﬁﬁs‘fé‘?. Foree sy Bpfloraly -SéisEé}g‘%ﬁJ_LéYa?&‘ﬁ-"ér?&O&é%ﬁ%&ﬂtﬁlo.z, R10

independetbpionesihy athee Ridbeingsieketd tdrorh thgrgupumosisit 20 (Leiizd 9F9eCEEP20

9/053907,- 27 - C3_7-cycloalkyl-, aryl and heteroaryl, [ re two Rl groups both are bound
to the san%omfpoegemnd[a %‘n?’fﬁeg/d (rjn'ay foﬁé(ﬂ%%n?g&iaw&ﬁgiw g ﬁ%%fy embered
heterocydideiliripgrazaipd fukerginpgneyofdhe/oc biZegyoups of the heterocycloalkyl ring formed may
be replaced by -0-, -NH-, -N(C3_6-cycloalkyl)-, -N(C3_6-cycloalkyl-C-1.4-alkyl)- or -N(C1-4- alkyl)-

preferablm@é}gw %M@%EW?Q‘XJ@C%&QB@]@@%9%’37589%@!"&@) i r%j%l&%r with said nitrogen

they are bound to form a group’selected from piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl and

thiomorpHBRA{IPNEShAROXA ST NP ERRAL. PR EHBRLU IR RIbRRS Ry @istisRENiuRNSbstituted

independepily,of 8813 B5E BY QAU RRIEFHBRHITHENR35'eEIRAERE JNRBFRRY EpNsisting of
fluorine, NC-, F3C-, HF2C-, FH2C-, F3C-CH2-,C1_6-alkyl-, and C1-

CH30-, H2NCO- and/or NC-.
15
R
R’ being selected from the group of

C1.g-alkyl-, Co.g-alkenyl-, Co.g-alkynyl-, Cq.g-alkyl-S-, C1.g-alkyl-S-C4_3-alkyl-, C3.
7-cycloalkyl-, Ca.7-cycloalkyl-C4.g-alkyl-, C3.7-cycloalkyl-Co.g-alkenyl-, C5.7-cycloalkyl-

20 Coe-alkynyl-, Ca.7-heterocycloalkyi-, Cz 7-heterocycioalkyl-C4.g-alkyl-, Cs.
7-heterocycloalkyl-Co.e-alkenyl-, Cz 7-heterocycloalkyl-Co.g-alkynyl-, aryl, aryl-C4_g-
alkyl-, heteroaryl, and heteroaryl-C4.g-alkyl-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
25 fluorine, chlorine, bromine, HO-, NC-, O;N-, F3C-, HF2C-, FH,C- F3C-CHgp-, F3C-O-,
HF,C-O-, HO-Cig-alkyl, R'%-0-Cigalkyl, R'%-S-Cig-alkyl-, Cig-alkyl-, Ca



5-alkyl-O-. Rio.3: R1 independently from any other R1 being selected from the group of C7-cycloalkyl-,
aryl and heteroaryi where the above-mentioned members may optionally be substituted independently
of one another by one or more substituents selected from the group consisting of fluorine, F3C-,
HF2C-, FH2CYPRSCIEHE?,C1_6-alkyl-, and C16-aljgyl- 0-. /5 RUA,. R" mdé‘ﬁé"ﬁ“d’éﬂ‘tﬂ/"ﬁ%% any other R"
being selected from the group ) of C1_6-alkyl-, phenyl and pyridyl WO

2009/121918RcA1ER2@0YQ53MAkyR8 1 whrye the, ahgyvesaneptioned membeskyay, gptingally be

substituted independently of one another by one or more substituents selected from the group
consistingf, fRrlirRryF8Cs; a#wkchetm@ylFeet@mmﬁeaakwl , drieeerdliyt. detereayt, 2, 3 or 4,

preferably O 1.0r2, mo rab and more, referab 0;.if not. specified.otherwise in
the contex(?()? 2lgyioP, pre f*atbl %’%Orﬁt% pecme d’th%@%ﬁﬁ% o(hté%(?}kwwnht & proviso
for each @ﬂ@?@@@y@@&@?!@%i@i f@&@ﬂétéﬁf&}@dﬁb@ﬂ%@ﬂh %&méQ@@erae&a@dﬁwlments

that comprise Hcl and Hc3 - that if Ho is oxetanyl, which is bound via the carbon atom next to the
oxygen of%@t@%taﬁylrﬂh@fﬁ@@yﬂpgjbﬁ@en@'&tfda@ﬂedl% Said-baivosioa Kk @eiQ'Q-IQOSpdcer 15

The values of x mdepende om each other, The RN min R1. , R2.k
etc. are m%’ct@? aés Yiinida SRgi @%W@ %‘Rfﬁ‘a ‘}Q )ﬁhfeg ‘?@Tf 6162a ~so0 that each R
Rik etc. reptégentr ®_corhasdlindgsed, Qndi\r&du@@mpqdimr@gt@qescgkgﬁspgh@ujgf(w@;yments for
which 20R|d Rik etc Aare the deflnltlonsﬁ So glven he above def%ltlons a generic geniu

compound& a&@réﬁhg b Cormaleyl-isRU ;Qﬁhéﬁact@n@d?@@’re férr@(@l@t@lpﬁla &IRG.1 Ri{)ﬂi m IWan)

cpocic (SR 1D calh SRR RHbOOEHE Ao 2 R e s ANt (e cRANERCD T 2. 3 o

4, pr@teraw NR-6, 1 Bfig1and'y.siesil e Gry h%ddgltrﬁ@m@ /ISIkI- e@r@”gwwp@@mﬂdlment of

formula | of the |nvent|on that if He Is oxetanyl which is bound via the carbon atom next to the oxygen
of the oxefarg/talthere(% NoMNSR et ibeSReCa_satkdarbod Gosralip-S@H2- group. WO
2009/121919PCT/EP2009/053907 - 29 - .1., In other words, each embodiment (H R1 R21( ciR3.4
R415.m R10.n) represents a fully characterised genius or subset genius according to the general

formula |, Waeeepgratic gethes©f caypoaiRgs, titat ishsubisoiabhie/presen] inventiory!-grouhs
embodiment defines the variables I-1c, R1, R2, R3, R4, R5 and if applicable R1 of formula | and

Wherein TeBiGRedspRelR: ErmeRiRIRMEPoINERIED h Bifhe HC1, 8l ormGrefdFally being 0, 1
2 S0 by et pees ok sl gt e
there is ng- arkyr-, Cre-alkyl-, (R"),N-, (R'),N-Cy.g-alkyl-, R'®-0-, R"-s-, R"°-c0O-, R"°0-CO-,
(R"),N-CO-, (R™)oN-CO-Cyg-alkyl-, R'-CO-R')N-, R'*-CO-(R'N-C;g-alkyl-,
R"%.c0-0-, R"™0-c0-0-, R'0-C0O-0-Cigalkyl-, R'°0-CO-(R')N-, R™0-cO-
(R')N-Crg-alkyl-,  (R™)N-CO-O-, (R™),N-CO-(R"IN-, (R'®),N-SO,-(R'O)N-,
20 (R'%),N-CO-0-Cye-alkyl-, (R")2N-CO(R"*)N-C16-alkyl-, R'°-80,-(R'O)N-, R™-50,-
(R')N-C1-alkyl-, (R"®)2N-SO-(R')N-Cy.g-alkyl-, (R™),N-SOs-, (R'*),N-SO5-C1.6-
alkyl-, or Cq.g-alkyl-SO»-.

R12:
25 R being selected from the group of

Cq.g-alkyl-, Cs.7-cycloalkyl-, Csz7-cycloalkyl-Cq.3-alkyl-, Cs.7-heterocycloalkyl-, aryl

and heteroaryl,



10substituent attached to said carbon atom via a -CH2- group. In a 1st general aspect of the present
invention, the compound or compounds of the present invention is (are) defined by the following
embodiment according to the general formula | characterised by
15Ficliil.0.1R® 3% RE H¥415.1R10.0.1 with x indgpendently from of any YGERR049/85336r 4,
preferably x =0, 1 or 2 y independently of any x: y =0 or 1, and pharmaceutically acceptable salts
and/or solvates ahe/abdastoreeties@icnfibersofiawithtibaaikowisedbatitfitde isdariaoghtwhich is

bound via the carbon atom next to the oxygen qf the oxet |, there is no substituent. attached to said
carbon atom via. %?88@ %%%F?écr%?." e\/@@%%ﬁ@ﬁ%fgﬁﬁ%ﬁ%% 996%%5?93-’%619 R]E:cording to the
above, thifuoeaasdhiatities beirasreciOFf tNCprestht MENtiR,G-reldie B mpeoyrigaccording to

general formula | with Hc as defineqpoéchl; R1 as defined by R1m1; R2 as defined by R21; R3 as
defined by k2% R4 ARd R4 138 efhed bl R 1OrR-akHeffrea BYSRMIVE xandependently from of

any yzx bei ,(S.0r re b =0 L2\ ] e X:¥=,00t1;and
phgrﬁaceﬁhgggﬁjyalgjcé%fgéek @éﬂts hém—gél\%ét@iéin%{ogrp??j}/gnﬁ%?é%g&%ﬁ% 'e%ff;y\tﬂlit% the proviso that
if He is oxetagtghoshitbeik QUi viethecabarkgtanenito teeampygefueiiemxetanyl, there is no
substituent attached to said carbon atom via a -CH2- spacer. WO 2009/121919PC1 /EP2009/05390 7
.31 - Thud $HRWYESrRPEY5Rn P IRGEANHS i WEHRDE "RV EBRRD BRI I MG RP§&eRl formula 1 9
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R"%)oN-, (R'),N-C+.g-alkyl-, R"%-0-, (R"%),N-CO-, (R"®),N-CO-C1.6-alkyl-,

10 R"-CO-(R"N-, R"-CO-(R"N-C1¢-alkyl-, R"°0-CO-0-, and R"°0-CO-(R")N-:

whereby any of the Ca.7-cycloalkyl-, Cs7-heterocycloalkyl-, aryl, heteroaryl,

tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-groups mentioned above

may optionally be substituted by NC-, O2N-, F3C-, HF2C-, FH,C- F3C-CH»-, F3C-O-,

HF,C-0-, R'%-0-Cy.¢-alkyl-, C1.g-alkyl-, R'%-0-, R"°-CO-, R"°0-CO-, or (R'*),N-CO-,
15 whereby piperidinyl or pyrrolidinyl preferably are substituted by R'.co-.

R"?:
R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl,
20  cyclopentyl, cyclohexyl, cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1-and 2-butyl-,
1-, 2- and 3-pentyl-, tetrahydrofuranyl and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents

selected from the group consisting of HO-, NC-, C4_g-alkyl-O-, C_g-alkyl-, C3.

7-cycloalkyl-O-, C3.7-cycloalkyl-C4_3-alkyl-O-, CF30-, CF3-, fluorine, chlorine, bromine,
25 Caz-heterocycloalkyl- and C3 7-heterocycloalkyl-C1_g-alkyl-.

1.4,



H" RR2 I x [ Rty (I) 5with Hc is a mono-, bi- or tricyclic heterocyclyl group, the ring members of which
are carbon atoms and at least 1, preferably 1, 2 or 3, heteroatom(s), which are selected from the group
of nitrogen, oxygen and sulphur, which is in the form of -S(0)1 - with r 10being 0, 1 or 2, and said
heterocyclyl Bf3df?é! &¥Edmprises 1 non-aromatic, saturated, or partly unB&RIFRRAOMBHBEYClic ring
which comprises at least 1 heteroatom as ring member and said heterocyclyi group is bound to
the scaffofl e PRI i98d KRarPRatifosptyrated, or partly unsaturated monocyclic ring which
comprises at least 1 heteroatom as ring member; R1 being selected from the group of
Ci_e-alkyl-,C15-alkyl-S-C1_3-alkyl-, C3 207-cycloalkyl-,C3 7-cycloalkyl-C2.6-alkenyl-,

C3_ 7-cychiRYl: €2 3530RyHRYT ‘éﬂ;ﬁ%@?&@&)’&&é(ﬁé?ﬁéytib_t‘/ﬁﬁ%@@%&&%%!&%@i’a-alkyl-, c3_
7-heterocygttstiept@ 26 alleayly rstHietetbgy caspky|-C 2 datkynyl-, aryR agyldGLbatiyl-,

aryl-Cm- Ikg -, aryl-C2 6\-R<'%yn I-, heteroaryl, heteroaryl-C1_5-alkyl-, heteroaryl-C2,5-alkenyl-, and
heteroarjEe é]i{ %dé f?/ﬁayw %@@Wfé%&%/EPZOOWOSSQO? - 32 - where the above-mentioned

members may optionally be substituted by one or more substituents independently of one another
selected EIA S BPE B VREBANPBHATRINNEES SHIBFIHEIaEMRRE RIIRRIEoPHENET-, 02N-, F3C-,
HF2C-, F < -~ 0= =0~ -Cin6-8 ,AR10-0-Clhqal 10-S-C1 G-alkyl-,
Cro- Al S o e e o S A B S ey .
C37-cycldlegani(teediriogen angfeapaniCheiogiie/bsiestémariyic gram afyiuoting; akigrjneteroary 1-0-,
heteroaryg,%lbﬁig{m)p-, N-linked-pyridine-2- one, N-linked-pyridine-2-one-C1_6-alkyl-,
N-linked-pyridine-2-one-C1_6-alkyl-0-, C3_ 7-heterocycloalkyl-, Ca7-heterocycloalkyl-C1_6-alkyl-,
C37-heterocycloalky1-0- with C3_ W 7-heterocycloalkyl being bound to 0 via one of its ring C-atoms,
C3_ 7-heterocycloalkyr-C1_6-alkyl-O- with C3_7-heterocycloalkyl being bound to the C15-alkyl- via
one of its ring-C-atoms, (R10)2N-, (R10)2N-C1_6-alkyl-, R10-S-, R1- CO-, R1 0-00-, (R1)2N-00-,
(R1)EN-0OE b alkbbtiRer0R{FL IR D 0re RAPNDE dbEtitionRR%Jb-tespac PR3 R10-00-
15(R10)N-, Rl(g)y—&%-.%%l@@l@l 6-alkyl-, %:310 2N-CO-O-C1_6-alkyl-, (R10)2N;@Q-(R10)N-
C1_6-alky/NFRAY 800 196X 19 965571865 1re19 & 10 RN RS0 2 REMSNE T8N Kicyl-, (RTZR-S02-,
(Rlo)ZN'E‘%Qéd@’éJiWﬂb@@{@ ﬁliﬁ'éﬂh%§8@:ﬁ whereby any of the C3_7-cycloalkyl-,
C3_7-heterocycloalkyl-, aryl-, heteroaryl-, N- linked-pyridine-2-one-, (R10)2N-CO-C1_6-alkyl- groups
mentioned above may 20 optionally be substituted by one or more substituents independently of one
another selected from the group consisting of fluorine, chlorine, bromine, HO-, NC-, 02N-, F3C-,
HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-0-, C3_7-heterocycloalkyl-, R10-S-C1_6-alkyl-,
C1_6-alk@?%R10)2N-, (R10)2N-C1_6-alkyl-, R10-0-, R10-S-, R1-00-, R100-00-, (R10)2N-00-,
(R10)2N-CO-C1_6-alkyl-, R10-00-(R10)N-, R1-00- (R10)N-Ci_6-alkyl-, R1- (R10)N_.

15 R? independently of any other R? being selected from the group of

H-, fluorine, NC-, F3C-, HF2C-, FH2C- F3C-CH»-, carboxy-, C1.g-alkyl-, Co-g-alkenyl-,
Co-g-alkynyl-, C1.g-alkyl-S-, C1.g-alkyl-S-C1.3-alkyl-, preferably C1.g-alkyl-S-C,.3-alkyl-,
Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Cq.g-alkyl-, C3 7-cycloalkyl-Co.g-alkenyl-, Cs.
7-cycloalkyl-Coe-alkynyl-, Cs.7-heterocycloalkyl-, Cz.7-heterocycloalkyl-C4.g-alkyl-, Cs.

20 7-heterocycloalkyl-Co.g-alkenyl-, Csz 7-heterocycloalkyl-Co g-alkynyl-, aryl, aryl-C1.s-
alkyl-, aryl-Co.¢-alkenyl-, aryl-Co.g-alkynyl-, heteroaryl-, heteroaryl-C1_s-alkyl-,
heteroaryl -Cy.¢-alkenyl-, heteroaryl -Co.g-alkynyl-, R'%-0-Cy_s-alkyl-, (R'*):N-, R™°0-
CO-, (R"),N-CO-, R"-CO-(R")N-, R'°-CO-, (R'%),N-CO-(R')N-, R"°-0-CO-(R"%)N-
, R"-80,-(R")N-, C1.-alkyl-SO,- and oxo,

25  where the above-mentioned members may optionally be substituted by one or more

substituents independently of one another selected from the group consisting of



)N(R10)2N-00-0-, (R10)2N-CO-(R1 )N-, (R1)2N- S02-(R1)N-, (R10)2N-00-0-C1_6-alkyl-,
(R1)2N-00-(R1)N-Ci_6-alkyl-, R10-S02- (R10)N6_ ualkyl-, (R10)2N-S02-(R10)N-C1.6-alkyl-,
(R10)2N-S02-, (R1)2N-802-C1_6-alkyl-, and/or C13-alkyl-802-; WO
2009/121919¥€HEP3H38/053907 - 33 - R2 indepgndently of any other REGERGUIETHY from the
group of: H-, fluorine, NC-, F3C-, HF2C-, FH2C-, F%]C-CHZ-, carboxy-, Ci_6-alkyl-, C2-6-alkenyl-,

C2-6-alkymybrirt3dlloArs: Gradiakykicpreserabiy, € 131pliol $1522-alirlc A2, Trovepalltyi-

C3_7-cycloalkyl-C13-alkyl-, C3_7-cycloalkyl-C23-alkenyl-, C31'o 7-cyc|o1aﬁlkyI-C2_6-aIkynyI-,

C3_7-heterocyctitk{d-, €3 sltcrocyacikiv/l-C13-alkyl-, (3. aMetdrodybldaikyr k3 -alkdnyl-,

C3_7-het [-C23-alkynyl-, aryl, aryl-C1-6- alkyl-, aryl-C23-alkenyl-, aryl-C23-alkynyl-,
et

heteroaryl*, I-C1_6-alkyl-, heteroarylheteroaryl(R10)2N-, R10- )2N-COm R10-co-(R io)N-,,,io,

CO-, (R1 tr< )2N-00-(R1)N-, R1-0-00-(R1)N- 10, R10-S02-(R10)N-, C13-alkyl-S02- and oxo, where the
above-mentioned members may optionally be substituted by one or more substituents independently
of one another selected from the group consisting of fluorine, chlorine, bromine, NC-, 02N-, F3C-,

HF2Gs, F"al%@‘m'E%Qécﬁ‘*?s"éﬁ@cﬁé&r@'%xrfé@@rﬁ%&flcﬁ&éﬁr@'}‘f%&sn@&@@% (RAR2NRG 3-alkyl-, and

15(R10)2N-00-, and in case R2 is attached to a nitrogen which is a ring member of/-1c, this R2 shall
be indepeheldaﬁt;peﬁdayttgtbéRQotﬂerF%%le&CHHﬂg;;GHaa—Cﬁigé;ﬂm-al@-ﬁ@@aﬂdenyl-
C2-6-alkynyl-,C3_ 7-cycloalkyl-, C3_7-cycloalkyl-C1_6-alkyl-, C3_207-cycloalkyl-C2_6-alkenyl-,
C3_7-cycloakg1ay8ik{riyi-ated -F-tamrdty ol Sy Ry ¢oslkyln Q@?&vaéucﬁ%{w fs@-, C3_7-h
eterocycloa -(52 6ral kenyl= C3a 7-t lea | kyl -C23-a 1 kynyl- -Ci13-a | kyl-,
heteroaryl%%%@c@grﬂl%i%%% %IER%“E)%%%%? 6%@??1‘?85@%?@%@&%1@&802 or
C15-alkyl-SioteroheriedhelaboyaingntOn et etembyets ahay- Opyaakdyye Gybstituted by one or more

substituents independently of one another selected from the group consisting of fluorine, HO-, NC-,

02N 930-NRieseey G- Gty R 200 Y- Granalky c DetaIRAV RSP RE N FE 05 2RIk 3-alkyl-,
and (R10)ZR600y. WO, FOPIR DI ER CHER L0089 £ 34" R B5iIng, g lecisel frap the group of

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, HO-, NC-, OoN-, F5C-, HF2C-, FH,C- F3C-CHy-, HO-C1g-alkyl-, R'%-0-Cy.
15 g-alkyl-, Crg-alkyl-, R'%-0-, (R"%)oN-, (R'),N-C15-alkyl-, and (R'®)oN-CO-.

R21:
R? independently of any other R being selected from the group of

H-, fluorine, NC-, F3C-, HF>C-, FH2C- F3C-CHo-, carboxy-, C1.g-alkyl- (preferably C,.

20  g-alkyl), Co-g-alkenyl-, Co-g-alkynyl-, C1.e-alkyl-S-, C+.g-alkyl-S-C1.5-alkyl-, Cs.
7-cycloalkyl-, Cz 7-cycloalkyl-C1.g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, Cs.7-cycloalkyl-
Coe-alkynyl-, Cs.7-heterocycloalkyl-, Cs.7-heterocycloalkyl-C4.g-alkyl-, C3.
7-heterocycloalkyl-Co_g-alkenyl-, Cs 7-heterocycloalkyl-Co g-alkynyl-, aryl, aryl-C_g-
alkyl-, heteroaryl, heteroaryl-C1.g-alkyl-, R'°-0-C,.5-alkyl-, (R"°):N-, R°0-CO-,

25 (R")N-cO-, R"-CO-(R'N-, R"-CO-, (R"®),N-CO-(R')N-, R"-50,-(R")N-, and
C1.6-alkyl-SO2-,



H-, hydroxy and 5R4 and R5 independently of one another being selected from the group of H-,
fluorine, F3C-, HF2C-, FH2C-, and C13-alkyl-, or R4 and R5 together with the carbon atom to which

they are bound form a 3- to 6- membered cycloalkyl group, 10 where the above-mentioned members
including the¥t88&y 21t ting formed may optionally be substituted indepdideRRRP &Y Bri&0another by
one or more substituents selected from the group consisting of fluorine, HO-, NC-, 02N-, F3C-, HF2C-,

FH2C-, Fathértl 2heHBo(d-Herlkiphe€ HidAtkls SrafkybticnbiatieybubstibuadlsyinQegitiently of

(C1_6-alkyl-)2N-00-: 15 R1 independently from any,other R10 heing selected.from the group of H- (but
ot cast 8 BARESPY SRSLE B SSUIR He TeIoTte G T 598 GP bt Chaccran.,

: r
iS part’o
Ci_6-alkytu§riheh-ettkemyd:, 68 ey chaalikyD-BlL; I alk i L7 rate e yaloatkyl-, HO-C+_g-alkyl-

03_7-heterocycloalkyl-C1_6-alkyl-, aryl, aryl-C1 3-alkyl-, 20heteroaryl, and heterparyl-C1.3-alkyl-, and
in case wherestAf Yk P3GgretsYbothiars!bdondiioeht . d&meMtfeyed kibmand{finaghog&her with said

nitrogen atom form a 3 to 7 membered heterocycloalkyl ring, and wherein one of the -CH2-groups of
the heterocycloalkyl ring formed may be replaced by -0-, -S-, -NH-, -N(C3_6-cycloalkyl)-,
-N(C3_6-cycloalkyl-C1_4-alkyl)- or - N(01_4-alkyl)-, preferably, and in particular preferably in case of
(R13)2N-00-, these twp R10 together with said nitrogen atam they are bouynd to form a group selected
wO 2110@%‘?%?@%@5@%@3@& oggn rt?)'r(r’% tf?eagﬁ%%” (%B%&ér?giﬁﬁ’, piperazinyl, pyrrolidinyl,
morphol nyiaRA higmsy phpehdandydienstbeapréermentionsd, members mayoptienally, be
substituted by one or more substituents independently of one another selected from the group

consistind-afdiatgny- chloar\mymibestabyl-R€ . 02y F 3G-7-ai kPH -7 g cog il HO-C1-

6-alkyl-, CH3-0-C1 6:alkyl-, C1..6-alkyl- and Ci..6-alkyl-0-; 10x jndependently of any y: x=0, 1, 2, 3 or
4, prefergéﬁl\?@ial:kbjrf’l &72},4%9)81%}%5%%@':8%%?%@8@ ?@I?MI’ ﬁ‘é'%ﬁ(%}ﬁ%’e éndently of any x: y = 0,
or 1;more_pesiembbicak{: and, piaenrcRIBRIN@e w?b!@%a)lﬁé@&%lééwwg.proviso for each

applicable embodiment of formula | of the invention that if Hc is oxetanyl, which'is bound via the

carbon ataikengkt festhdeigyoerciobikg-Gxeatealinylerand, rovsubssimispt Atelehearyb said carbon atom
via a - CH2-spacer*. "This meansthat.no sybstituent comprises a Cl-12-greup by which it is bound to
oxetanyl. e?r?aae{gbgét%é@'%%eh 6%%‘%’ ﬂ(t,yrr% a@"g'ré%o d)eia}:\{féréfngto'§§'e|}gl forméla | of the
1st aspecé,o@qtkeaimrg@ﬁl,’ wherein 25Hc is a heterocyclyl group according to a formula being selected
from the group of formulae 1.1, 1.2 and 1.3:

15 where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, HO-, NC-, OpN-, F3C-, HF,C-, FH,C- F3C-CHa-, HO-C6-alkyl-, R'°-0-C1.
e-alkyl-, Cqg-alkyl-, R'%-0-, (R'),N-, (R'),N-C1.s-alkyl-, and (R'°),N-CO-.

20 R*%
R? independently of any other R being selected from the group of

H-, fluorine, F3C-, HF2C-, FH,C- F3C-CHp-, Cig-alkyl- (preferably Co.g-alkyl),
(R"®),N-CO- and R"*-CO-(R')N-,

25  where the above-mentioned members may optionally be substituted by one or more
substituents selected from the group consisting of fluorine, chlorine, bromine, NC-,



formula 1.1: WO 2009/121919PCT/EP2009/053907 - 36 - with 5n =1, 2, 3; x1, x2, A-3,
independently from each other being CH2, CHR2, CHR3, c(R52, R2R3, 0, NH, NR2, or S(0)1 with r =
0, 1, 2, whereby at least one of X1, X2, X3 is 0, NH, NR2 or S(0)r.; 10 if: meaning that the ring is not
aromatic whil® %ot#P221%8he bond within the ring s stem optionally may b QB BBI87and for n = 2
or n = 3 one bond or two bonds within the ring system optionally may be (a) double bond(s), thereby

replacing dngrmemertund hydmgeneloms., vierehy. siel-desibleshgndisy predasablydiging 152
C-C double bond, more pref%rably the ring being saigjrated; ormula 1.2: CA with 20A being the ring

system of dbiyhulR1 N, tRingpt-8;143-8lkir 6 aneniBerktl eCond ring system that is annelated to A and
that besides the two atoms and one bond - which may be a single or a double bond - it shares with A
consists only of carbon atoms and that may be saturated, partially saturated or aromatic; the
substituents R2 and/or R3 independently of each other and WO 2009/121919PCT/EP21109/053907
-37 - indeFERdErREEf Rakhatiaehemiy B8y AVbICAHY B inaenameeaiairib aBmshakt are
shared by, the twa ring, systems A and B bothmay b atoms, may.be nitrogen.atoms or
one mgay s a'g\gr oerrﬁja%aﬁ the’ itﬁgyoﬁg?ﬁa& b'eqﬁ_hiffcc?gré%ﬂgfémHv}\?ﬁg%giﬁw?&ﬁf%ﬁﬁﬁ é.’tc&%% or one

carbon and gisoRikpgen Atycrigkyedsresignd oyo criteescotirak e 00se pisfssiRibAaynula 1.3:
with 10A, being the ring system of formula 1.1; C beinga 3, 4,5 o0r 6 member%d saturated or partially

saturated SeeorldfimPaystei thabiglspiro fgter@asyh hAtetRanbEsidealitile, oRe dBofm it gieres with A

consists oghy of carbogato ndghe substituents R2 Q/or R3 independently of each other and
independeﬁntl)(/8 o¢§at?1ﬁx %@?gaﬁ bé%@ﬁn(glﬁb?’ﬁlné’l' *15°R1 being selected from the group of
C3.7-heterocycloalkyl-, C3_  7-heterocycloalkyl-C1_6-alkyl-, aryl, aryl-C1..6-alkyl-, heteroaryl and

hetergaryl-C1-e20alkyl-, where the above-mentioned members may optionally be substituted by one or
ore G 0aa L o7 e LT BT LR S RO B LG G B
chlorine, moeiarotivgtiney oxwg O MNE- SORBL{UEBG-, $¢DRd Fr@Cthe3groGi Zoridaidg, of

HF2C-0- Qe trak By e AWl CRir -, FHAC- F5C-CHy-, HO-Cyg-alkyl-, R1-0-C.

g-alkyl-, Crg-alkyl-, R'%-0-, (R"),N-, (R™)oN-C1_z-alkyl-, and (R'%),N-CO-.

15 R*%:
R independently of any other R? being selected from the group of

H-, fluorine, F3C-, HF2C-, FHyC- F3C-CHp-, Cqp-alkyl- (preferably Co,g-alkyl),
(R"),N-CO- and R"°-CO-(R')N-,

20 where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, chlorine, bromine and C4_g-alky!-,

and in case R? is attached to a nitrogen which is a ring member of Hg, this R? shall

25 be independently of any other R%: H-, F3C-CHz-, HF;C-CHy-, Cqg-alkyl-, Cz
7-cycloalkyl-, Cz 7-cycloalkyl-C1.g-alkyl-, Cs.7-heterocycloalkyl-, C3.7-heterocycloalkyl-
Cq.e-alkyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-, RTO—O—Cq,g-alkyl-,
R'°0-CO-, (R'),N-CO-, R'°-CO-, or C+.¢-alkyl-SO,-,



7-cycloalkyl-, C3_7-cycloalkyl-C1_6-alkyl-, aryl, aryl-Ci..6-alkyl-, heteroaryl, heteroarylC1_6-alkyl-,
N-linked-pyridine-2-one,C3_ 7-heterocycloalkyl-, C3.7-heterocycloalkyl-C1.5-alkyl-,
tetrahydrofurany1-0-, WO 2009/121919PCT/EP2009/053 - 38 - tetrahydropyrany1-0-, piperidiny1-0-
with piperidin}ib#HgBBEhd to 0 via one of its ring C-atoms, pyrrolidiny1-FWHtF BYSiRARYI being
bound to 0 via one of its ring C-atoms, (R10)2N_, (R10)2N-C1_6-alkyl-,(R10)2N-00-,
(R10)2N-CO-Ci_6-alkyl-, Rivi-00-(R1)N-, R13-00-(R10)N-C1_6-alkyl-, R100-00-0-, and/or R100-00-
(.R10)Nm where ny of the C3_7-cycloalkyl-, C3 7-heteraocycloalkyl-, aryl, heteroaryl

Ninkecpy e oo R s I s e e B R anotner
(R10)2NCt3-6ie dialkglegsabpistmeerdiesrd@bovermig eptiopaltynbr sudpsiititedity aneg rymore
substituents independently of one another selected from the group consisting of fluorine, chlorine,
bromine, ﬁﬁfy,l'OZN-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, 10HF2C-0-, C3_7-heterocycloalkyl-,
R1-0-€1_6-alkyl-,R1-00-, R100-00-, benzy1-0-, and/or (R1)2N-00-, whereby piperidinyl or pyrrolidinyl
preferably are substituted by Rio-CO-; R2 independently of any other R2 being selected from the
group of 15&#, fluorine, F3C-, HF2C-, FH2C-i F3C-CH2-, C1.6-alkyl- (preferably C2_6-alkyl),
(R10)2N-00- and Riel-00-(R1)N-, where the above-mentioned members may optionally be substituted
by one or more  substituents independently of one another selected from the group consisting of
20fluorineRclitciépenbantiyne’ ang mmgs%ﬁmimgmlmmﬁmtmmm to a nitrogen which is a ring
member of tic, this R2 shall be independently of any other R2: H-, F3C-CH2-, HF2C-CH2-,
C1_6-alkyly, -C _c@lg L_{)" -heterocycloalkyl-, C3_7-heterocycloalkyl- 25C15-alkyl-, aryl,
aryl-Cl_G%né%ﬁf’, éétérdo yI),( régtérggrr%/l-é'f%?g -, R1 0-00-, (R1)2N-00-, R-CO-, or C1_6-alkyl-S02-,
WO 2009/121919PC1'/EP2009/053907 - 39 - where the above-mentioned members may optionally be
substituted independegtly of one angther hy one or more substituents selecied from the group

conaing ORI TE Dl T AR ? & B 4Ty LB i TE DaLH ol Rt
C16-alkyl-idasiatne iy k- st edtianalty hegupstititey. bnong0o?meedlugsiteceslorine,
bromine and HO-; R4 and R5 independently of one another being selected from the group of H-,
fluorine, 10R¢RYh{etrydNd ERENYESERdENtly from any other R1 being selected from the group of H- (but

not in case it is part of a group being selected from R130-CO- or 01_6-alkyl-, C3_7-cycloalkyl-,
C3_7-cycloalkyl-C1 3-alkyl-, aryl and heteroaryl, 15 and in case where two R13 groups both are

bound to HBEHE AROYRH S HRNAL Y RAP 85 Str¥r ARHANEIN PR RSH RSP S R0 Rbmbered

heterscyctoalkghirtiger by one or more substituents selected from the group consisting of

fluorine and C4_g-alkyl-.

RZ.S:

R? independently of any other R being selected from the group of H- and Cq.g-alkyl-,

20 and in case R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R H-, C1-6-alkyl-CO-, C1-6-alkyl-O-CO-, C1-6-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C1-6-alkyl)sN-CO-,

where the above-mentioned members may optionally be substituted independently of
25  one another by one or more fluorine substituents.



and wherein one of the -CH2-groups of the heterocycloalkyl ring formed may be replaced by -0-, -NH-,
-N(C3_6-cycloalkyl)-, -N(03_6-cycloalkyl-C1_4-alkyl) or -N(C1-4- 20alkyl)-, preferably, and in particular
preferably in case of (R13)2N-CO-, these two RI together with said nitrogen atom they are bound to
form a group ¥Q&MEHH Bt the group of piperidinyl, piperazinyl, pyrrolidinyf CHEFBHSITPARd

thiomorpholinyl, and WO 2009/121919PCT1EP2309/053907 - 40 - x independently of any y: x = 0, 1,

2, 3 or 4, mpirrablyaostiudneRe, ipesarhby 8 RIIdwingreatrafRiabin™ wRsnsiderandertly of any x:
y =0, or 1, more preferably y = 0; and pharmaceutically acceptatéIF If)alts thereof. A 3rd aspect of the
; '

inventionsd&skEeass thecorpb gh@ratetransy asersingl formuyig ea sirafgsabtyofige Rvention,
wherein 10,Hg % %’gponocyclic, non-aromatic, saturated heterocyclic group of 4 to 8, preferably 5, 6 or
7 ring atoms, whereby said ring atoms are carbon atoms and 1, 2 or 3 heteroatom(s), preferably 1
heteroatom, the heteroatom(s) being selected from oxygen, nitrogen and sulphur, the sulphur being in
the form of - S(O)r - with r being t50, 1 or 2, preferably with r being 0 and whereby preferably said
heterocyclic group being attached to the scaffold by a carbon ring atom which is not directly attached
to said ring:ﬁ teroatom; R1 being selected from the group of 70C19-alkyl-, C3_7-cycloalkyl-,
C3_7-cycloalkyl-Ci_3-alkyl-, C3_7-heterocycloalkyl-, C3. 7-heterocycloalkyl-C1_6-alkyl-, aryl,
aryl-Cie-aIquI-, hetergaryl and heteroaryl-C1-5- glkyl-, wher @bove-mentioned members may
optionally be %IBQtﬁél%‘g%%QB?{S é}e ﬁ;}ép O%s%bil}é@ﬁ%ﬂq e%?ﬁ ently of one another selected from
the group consisting of 25fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, 02N-, F3C-,F3C- CH2-,
F3C-0-, HF2C-0-,C15-alkyl-, C2_6-alkenyl-, C2_6-alkynyl-, C3_ 7-cycloalkyl-,
C3.7-cycloalkyl-C1_6-alkyl-, aryl, aryl-C1_6-alkyl-, heteroaryl, heteroaryl- WO
2009/1219CT/EP211091053907 -41 - C1_6-alkyl-, N-linked-pyridine-2-one,
N-linked-pyridine-2-one-C1_6-alkyl-, C3_ 7-heterocycloalkyl-, C3_7-heterocycloalkyl-C1_6-alkyl-,
tetrahydrofyrany1-0-, tetrahydropyrany1-0-, piperidiny1-0- with piperidinyl being bound to 0 via one of
its ring C-RoAriNgaetRed ran Withgoriadity| bedhgtyband 6 6-aikybiie- ovhendhy C+-5atoms,

(R1)2N-, (R1I0)2N-C1 6-all§ |- OéZN-O .-tﬁgR 2N-CO-C1 6-%& l-, -- Rw-00-(R10)N R10 uu (R
I 106 AR 1% SRARAHOL 58-S ety S B R o iRy
C3_7-hetenagydimalkyl-, aryl, heteroaryl, N-linkedpyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl,
piperidinyl, pyrrolidinyl-, (R10)2N- 00-C1_6-alkyl- groups mentioned above may optionally be
substituted by one or more 10substituents independently of one another selected from the group
consisting of

R33:
3 .
R™ being H.

15

Substituents R* and R’ are defined by the following definitions R4S

4/5.1

whereby the
index m describes the order of preference, ascending from (i.e. R

(i.e. R4'5'2), and so on:

) to preferably

20 R4l5.1:

R*and R® independently of one another being selected from the group of H-, fluorine,

F3C-, HF2C~, FHQC', and C1-3—8|kY|—,

or



fluorine, chlorine, bromine, NC-, 02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, 10 o _c1 HF2C-0-,
G3R -7-heterocycloalkyl-,_6-alkyl-, C1_6-alkyl-, R100-GO-, benzy1-0-, and/or (R1)2N-00-, whereby
piperidinyl or pyrrolidinyl preferably are substituted by R10-00-; 15 R2 independently of any other R2
being selectdGMR& §toup of H- and C1_6-alkyl;, and in case R2 is attBeHEFRIHARBYen which is
a ring member of tic this R2 shall be independently of any other R2: H-, C15-alkyl-CO-,C1_6-alkyl-,
phenyl-C@#4 ahmﬁ%%@ﬁ&lvﬁﬁalhvé)@éﬁb@ﬂ-aa&ﬁwweﬁ fRgveregBlingedmembers pay
optionally be substituted independently of one another by one or more fluorine substituents; R3 being
selected fOPMPRIPAYSIBR MVEPLP09/121919PCT/EP2009/053907 - 42 - R4 and R5 independently of
one another being selected from the group of H-, fluorine, and methyl, preferably both being H; R"
independevitbyrérane abyetiesRioselectedivers the @roignies Ciesalbydticohensdanstpyegy! and in case
Rl is a substituent of a nitrogen atom RI is selected from t roup of H, C1.6-alkyl-, phenyl and
pyridyl, W%gt%réj %%ﬁ%%\%@%@%g%%é{?%&ﬁ%%?? Ogyog%)tﬁ)nﬁ%ﬁ)‘% bBeys% esﬁ{u%%f%ys/uo%gtgte rrﬁt re
substituerssl@otep ndetity gbopeansdimgseiected from the group consisting of 10fluorine, F3C-,
HF2C-, FH2C- -CHZ2x, -0-C1. 6; - - -~and ;alkyl- 0-; x.jnd dently of any
y: x =0, 1%@?@ gﬁioﬁ fe eré%%%l(’:%}%l—’0%%@%&1%@%?1%% ‘B?%‘#é%é’b%“fg%a‘w
independgnilyyef, @y 1Ky 0C PE-BikPOCS BFRfe@blyaikyl J,ruddgrharmaceutically acceptable salts
thereof, with the proviso that if Hc is oxetanyl, which is bound via the carbon atom next to the
oxygen of the 20oxetanyl, there is no substituent attached to said carbon atom via a - CH2-group*.
*This medhs that no substituent comprises a OH2-group by which it is bound to oxetanyl. WO
2009/121919PCT/EY2009/053907 -43 - A 4th aspect of the inventions concerns a compound
accordingr gen a2l igspunadmiyior s aspemsabalie isuren reRerRingHs s selactaddrpm the group
of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, pyrrolidinyl and piperazinyl, whereby preferably the
tetra’rﬂldr éﬂ?ﬁhéﬁ's- or 4- tetrahydropyranyl, the tetrahydrofuranyl is 3-tetrahydrofuranyl, and the
piperidinyl is 3- or 4-piperidinyl; more preferably tic is tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrroliding*arid thereof preferably, 3- and 4-tetrahydropyranyl, 3- and 4- piperidinyl and 3- pyrrolidiny!;
10 R1 being selected from the group of

R* and R® being H-.

10.0.n 10.n

Substituent R'® is defined by the following definitions R'®%", respectively R'",

15 whereby the index n describes the order of preference. The preference ascends from

10.0.1 10.0. .
R 0.2 10.4,

to preferably R ,andsoonuptoR ™

10.0.1.
R :

R independently from any other R being selected from the group of

20 H- (but not in case it is part of a group being selected from RmO—CO—, Rm-SOg- or
RTO-CO-), F3C-CHo-, Cqe-alkyl-, Cog-alkenyl-, Cs.7-cycloalkyl-, Cz.7-cycloalkyl-C1q.3-
alkyl-, Cs.7-heterocycloalkyl-, Cz 7-heterocycloalkyl-C1.e-alkyl-, aryl, aryl-C4_sz-alkyl-,
heteroaryl, and heteroaryl-C.3-alkyl-,



C3_7-heterocycloalkyl-, C3_ 7-heterocycloalkyl-C1_6-alkyl-, aryl, aryl-C1_6-alkyl-, heteroaryl and
heteroaryl-C1_6- alkyl-, 15 where the above-mentioned members may optionally be substituted by one
or more substituents independently of one another selected from the group consisting of fluorine,
chlorine, broMiAéY&die oxo, HO-, NC-, 02N-, Ea%-: HF2C-, FH2C-, F3CEH/ER 1405207
HF2C-0-,C15-alkyl-, C2_6-alkenyl-, C2.6-alkynyl-, C3. 7-cycloalkyl-, C3_7-cycloalkyl-C1_6-alkyl-, aryl,
aryl-C1_6zaiyih, heieraners heteREhdrR2Q6 Indiralied-obhlakesd pyrigdies 21 n atom they
N-linked-pyridine-2-one-C1_6-alkyl-, Ca_ 7-heterocycloalkyl-, C3_7-heterocycloalkyl-C1_6-alkyl-,
tetrahydrdRtaigacd etetiihpare fFRsen @Lopilrihify 8-60 withembsherh) eEErry seatyt6i09via one of
its ring C-gmhev&ﬁ"Qﬁy%@zﬁfélthg{gwag' BEifG: Dauarhiq O yAONGLY HSHIH GrRignss
(R10)2N-, (R10)2N-Ct6-alkyl-, R1(R1)2N-00-, (R10)2N-CO-C1" 6-alkyl-, RIc-00-(R10)N-,
R1-00-(R1eph:@l 6yaldt, FSEOONIB-0-N{Bd/ocRIGa0GH R 10Y(C5 whecktaykah € of thieyD3. Breycloalkyl-,
C3.7-heterocycloalkyl-, aryl, heteroaryl, N-linkedpyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl,
piperidinylY %E’HTWI’-,WIQ%S‘?N‘YE@f@lﬁ-ﬁﬁ%'p@%uB?fﬁ@mM@ocaﬁ%\ﬁaf ﬁ%}% Gy BeSEubstituted
by one Ormerﬁ%@@mtwiwggwﬁm%ﬂf SBaApNereABGIRe o he, CoBRIstng of WO
2009/121919PCPEP2009/0539117 - 44 -"fluorine, chlorine, bromine, NC-, 02N-, F3C-, HF2C-, FH2C-,
F3C-CH2fremaC-the HRPQIP-, OB PipetidionycloalRgrazmd-0-gyrralidinyIC 1 rseatiydlinRil 0-andR10-00-,
R1 50'00’thlilﬁﬂ5>’ﬂﬁ9ﬁn9ﬂd/°r (R1)2N-00-. whereby piperidinyl or pyrrolidinyl preferably are substituted
by R13-00-; R independently of any other potential R2 being selected from the group of H- and and in
cases R2#@ttached to a nitrogen which is a ring member of Hc this R2 shall be independently of any
otherR2: H-,C1_6-alkyl-O-00-, C1_5-alkyl-, 10phenyl-CO-, phenyl-O-00-, (01_6-alky1)2N-00-, where
the above-mentioned members may optionally be substituted independently of one another by one or
more uo R GBS ARHE LSS B SR PSRN BB GRS ArORY SRE 18Ryl -
whereby Glifstilyh{s Idapynoetivipalfyobe substitutesdayeaieonn thergriuproaestiiiogng, bromine and
HO-; R4 Pd R ind%%)endentl of on noth§r beir%‘g rsf_elected from t{%eéc?roup offluorine, 20 and methyl,
preferabl? HONBR 4 ROt BEMY B 10 Noerdrllerts-from aty bife RT #eifd selB&ad from the
group of Glara|kybHRhsRY) |§1 Fyri@yleagqq)m gﬁaq;%%_gf@‘séb_stituent of a nitrogen atom Rl is
selected from the group of H, CI_6-alkyl-, phenyl and pyridyl, WO 2009/121919PCT/r2009/13907 - 45
- where the above-mentioned members may optionally be substituted by one or more substituents
indeb%ndently of one another selected from the group consisting of fluorine, F30-, HF2C-, FH2C-,
F30-0H2-,C1_6-alkyl-, and 01_5-alkyl- O-; 5 x independently of any y: x =0, 1, 2, 3 or 4, preferably x =
0, 1or?2, BF@%?ably x =0 or 1, more preferably x = 0; y independently of any y = 0, or 1, more
preferably y = 0; 10and pharmaceutically acceptable salts thereof.

R independently from any other R being selected from the group of H- (but not in
case it is part of a group being selected from RmO-CO-, Rm-SOZ— or R*O-CO—), Ci.

g-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-C1.3-alkyl-, aryl and heteroaryl,

and in case where two R groups both are bound to the same nitrogen atom they

may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl! ring,

and wherein one of the -CHz-groups of the heterocycloalkyl ring formed may be

replaced by -O-, -NH-, -N(Csg-cycloalkyl)-, -N(Cz.¢-cycloalkyl-Cq.4-alkyl)- or -N(C1.4-
25 alkyl)-

and preferably, and in particular preferably in case of (Rm)zN—CO-, these two R'®

together with said nitrogen atom they are bound to form a group selected from the
group of piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl and thiomorpholinyl,
and



A 5th aspect of the inventions concerns a compound according to general formula | of the 1st aspect
of the invention, wherein 15Hc is selected from the group of tetrahydropyranyl, tetrahydrofuranyl,
piperidinyl, pyrrolidinyl and piperazinyl, whereby preferably the tetrahydropyranyl is 3- or 4-
tetrahydropyMRy?tHE&tPahydrofuranyl is 3-tetral ?d_rofuranyl, and the pipritFRAYE858P 4-piperidinyl;
more preferably Hc is tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, pyrrolidinyl, and thereof
preferably , 3- and 4-tetrahydropyranyl, 3- and 4- 20piperidinyl and 3- pyrrolidinyl; R1 being selected

from the group of phenyl, 2-, 3- and 4-pyridyl, pyrimidinyl. pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl,
cyclopen%ﬂ?‘g@%I%ﬁ}%e%/f,}lvc:ejggﬁgpr??crﬁ(%@%ﬁ%;/a{?ﬁé’tRﬁ,r\ée:'?@)}//}/,%?o%ﬁﬁ?&@a%ﬁgy gyb%rt‘ % r1'5:‘:)'ér‘-e’and
3-pentyl-, setratityersfuraaspeaddntyrahpd copyodnsd se\e0te) Gafh2he kPP RERIASNYGF3907 -46 -
bromine, ipdine, o HO-.NC- - -Q-, -alkyl-, Q3. 7-cyclgalkyl-, 03 7-cycloalky1-0-,
c3_7-cyc@‘é‘?&‘{x\‘?@%:alﬁgli*cgfé%%?@(ﬁs?éé% e@&éﬁa o‘a?k%‘lg}%?,?‘ Syt SR
7-hetgrocycipglky)-C1_eralkyl-, HO-C1.5-alkyl-, oxadiazolyl, oxazolyl, isoxazolyl, triazolyl, thiazolyl,
pyrrolyl, furanyl, pyrazolyl, pyridyl. pyridazinyl, pyrimidinyl, (R10)2N- 500-01_5-alkyl-, (R1)2N-00-
and/or phenyl, whereby the oxadiazolyl, oxazolyl, isoxazolyl, triazolyl, thiazolyl, pyrrolyl, furanyl,
pyrazolyl, p ridgl, pyridazinyl, pyrimidinyl and phenyl group mentioned above may optionally be
substituteR)l/?SP ne or more substituents independently of one another selected from the group
consisting of fluorine, CH3-, CF3-, CH30-, CF30-, H2NCO-, 10NC-, morpholinyl and/or benzy1-0-; R

independepnidy of an therﬁ)‘otential R begeg, %el,ected from thei%roup of H-and and in cases R2 is
attached tO a m‘f{%%‘g?é\?fﬁqéf R ?%Qﬁb% r BPIRY BHERILKAT 1BEITRUBREndently of any other R2:
H-, C1_5-alkyl-CO-, phenyl-CO-, phenyl-0-00-, (Ct6-alky1)2N-00-, where the above-mentioned

members inayeptionallyds subsiitedfindgpapdssity cbrnganpiie oY oneoyr, mOtsstvorine
substituents, 20 R3 being selected from the group of H-, hydroxyl and C16-alkyl-O-, whereby
Cie-afkyl-6& ma{Poptioneifikye stibstieveriybnaryt At atRIaAe chIsie@birorihdsapbdeny-; WO

2009/121348PGRERR00SI05 001 70 RS and s aepondnt ol e, sy el sgleted from

the group of H-, fluorine, and methyl, prefer d R5 both'being H; ~ R1independently from
any other FP¥8ZRIACtER FRIM tHaiarop eHOBHBhERANhd REglYWiRFiSihe BYiNRZiRKntidMéd
memberspggﬂ},h@ﬁ}gigpally be substituted by one or more substituents independently of one another
selected from the group consisting of fluorine, F3C-, HF2C-, FH2C-, F30-CH2-, CH3-0-C1_5-alkyl-,
C1_6-alkyl-, and C1_6-alkylO-; 10 x independently from each other x =0, 1, 2, 3 or 4, preferably x = 0,
1 or 5 prefeeatlyhe akboe-nentichpreiesatigns may vinkdepandersybkonteael) eesyrmdreor 1, more

preferably y = 0: 15and pharmaceutically acceptable salts thereof. A 6th aspect of the inventions
e T i G i T g Al Tt
fluorine, F3C-, HF>C-, FH2C- F3C-CHa-, CH3-O-Cq_g-alkyl-, Cq.g-alkyl-, and C4_g-alkyl-
O-.

20 R10.0.4.

R independently from any other R being selected from the group of C4_g-alkyl-,
phenyl and pyridyl and in case R is a substituent of a nitrogen atom R is selected

from the group of H, C4_g-alkyl-, pheny! and pyridyl;

where the above-mentioned members may optionally be substituted by one or more
25  substituents independently of one another selected from the group consisting of

fluorine, F3C-, HF>C-, FH>C- F3C-CHa-, CH3-O-Cq.6-alkyl-, C1g-alkyl-, and Cq_g-alkyl-
O-.

10.0.5
R :



20Hc is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, pyrrolidinyl,
piperazinyl, preferably tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, pyrrolidinyl, and thereof
preferably, 3- and 4-tetrahydropyranyl, 3- and 4-piperidinyl and 3- pyrrolidinyl;, WO 20 9 2 9PCT/EP2
09/053907 - X0 2BHERYP12- 3- and 4-pyridyl-, cyclgpropyl, cyclobutyl, cyclBipEREAYEYRIEHEXy1, ethyl,
land 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and tetrahydropyranyl, where
these growp'$ mawpiienallyrsrssbsiivacd) sapesameseauRsituanisGipdsneadsly of one another
selected from the group consisting of fluorin% chlorine, bromine, iodine, oxo, NC-10
C1_6-alky®ibyErad-ted FRuhdxatbiropaseiBzoiyla pubsidhenfupbayitmeriyetantdRr paenyl, whereby the
oxadiazolyl, triazql l, fu I igyl phenyl ar 1entioned above may optionally be
substitute %%%%%yg?%g%%%éiﬁggtgp %%’e%@ ggrﬁ%tg%()g#gptgﬂother selected from the group
consisting of fluorine, CH3-, CH30-, H2ZNCO- and/or NC-; R2 independently of any other R2 being
selected O R A §rBBRVSr MEHHANEIENARAE TS oA QiR e sbeHeies Rdarsideninieh is a ring
membBer cresthisHarshatsLopmbrdenpnamensly of any other R2: H-, phenyl-CO-, phenyl-O-00-,
(C1_6-alky1)2N-00-, where the above-mentioned members may optionally be substituted
independently of one another by one or more fluorine substituents; 20 R3 being selected from the
group of H- 0h droxy and C15-alkyl-O-, whereby C1_5-alkyl-0- may optionally be substituted by one or
more fluomhe, ¢thlorine, bromine and HO-; WO 21109/121919PCT/EP2009/053901 - 49 - R4 and R5
independently of one another being selected from the group of H-, fluorine, and methyl, preferably R4
and R5 bqthobei X i enden nyyv:x=0,1 2 30r referably x = 0, 1 or.2, preferably
x=0 50r(E m@rgél%%‘de?ggﬁagg‘ OQ'Q i%%%gﬁdén%@o?éﬁg?gy% %FP ,r%lgrg%%f(ebr%w;? §/'8; and
pharmacegisallyiapaansablgrsalisodingeeddied FonarieotoBheifuedtions rdReams, agompound
according to general formula | of the 1st aspect of the invention, wherein He is selected from the group
of piperidifylant pyatslitingb-prekeraty s oeucipadiridifp aprcRabptdlidinglk 1 daingtblected from
the group of phenyl, 2-, 3- and 4-pyridyl-, cycloprop %¥ yclobutyl, cyclopentyl, cyclohexyl, ethyl, 'land
2-propyl, ﬁj'a{’)ﬁ%w&u%yt-erff e gng E%%ﬁ%y,,gt@rﬁh%@ %furanyl and tetrahydropyranyl, 20 where these
groups may optionally be substituted by one or more substituents independently selected from the
group consisting of fluorine, chlorine, bromine, iodine, oxo, NC-, C16-alkyl-O-, C1_5-alkyl-, CF30-,
CF3-, oxadli yl. L] zghyl, I i d henyl whereby the oxadiazolyl,
triazolyl, ?J%l%ZZ%W $§g§4}%t‘%0%§y$ané @?ﬁy’?%%%@m“e{‘n i({)%?@(?’}; Ve r?ll‘e%{)c/) %?i()an%mabee Yubstituted
by one or maydagidisttueitiissaid nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,

15 and wherein one of the -CHy-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -S-, -NH-, -N(Csz¢-cycloalkyl)-, -N(Cs.g-cycloalkyl-Cq.4-alkyl)- or -
N(C1.4-alkyl)- preferably, and in particular preferably in case of (R1O)2N~CO—, these
two R groups together with said nitrogen atom they are bound to form a group

selected from piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl and thiomorpholinyl,
20 and

where the above-mentioned members may optionally be substituted independently of

one another by one or more substituents selected from the group consisting of

fluorine, chlorine, bromine, HO-, NC-, O2N-, F3C-, HF2C-, FH,2C- F3C-CHy-, HO-C4.
25 g-alkyl-, CH3-O-C1.¢-alkyl-, C1.g-alkyl- and C1.g-alkyl-O-.

10.
R10-2.

R independently from any other R being selected from the group of



WO 2009/121919PCT/EP2009/053907 - 50 - independently of one another selected from the group
consisting of fluorine, CH3-, CH30-, H2NCO- and/or NC-; R2 independently of any other R2 being
selected from the group of H- and 01..6-alkyl-, 5 and in cases R2 is attached to a nitrogen which is a
ring memberbPHHIZRY shall be independently t.any other R2: H-,C1_BCiffiZY205*henyl-CcO-,
phenyl-0-00-, (01..6-alky1)2N-00-,  where the above-mentioned members may optionally be
substituted indgrendentycobibane aagtheidyaanegiymore fluorine substituents; R3 being selected
from the group of H-, hydroxy and C15-alkyl-O-, whereby C6-alkyl-O- may optionally be substituted by
one or more fluorine, chlorine, bromine and HO-; 15 R4 and R5 independently of one another being
selected o fe.giauRr-E il 1P BNdsmelityh arefsial YoRAGRd RS hatbybeinet; the
independently of any y: x =0, 1, 2, 3 0r 4, preferably x =0, 1 or 2, preferably X0 20 or 1, more
preferablyney B3ethaepeifdeptyroregsxaipem dosn B ttsrd préfakaigdyne@regytiohtshacsutically
acceptabl I reo 911 21919 07,-51 - A ect of the
inven%onsgﬁlgg%]%ﬁ énﬁguﬁ%aﬁgﬁﬁé%gigﬁﬁg%%%ﬁéﬁ 2?%@ 12?%5%2@%% trr%g Yn\E/)gntion,
wherein He(itaseledigddrorie, gNiaR ployipesitiny, andmysrolidisakyreleraiiy$- or N@ngridinyl and
3- pyrrolidinyl; R1 being selected from the group of phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl,

cyclobutyPKYBropEH /R c MY PRCISH B S At I peASAAEIR 1, Jebinit Girdhgsa twadR-butyl-, 1-,
2- and 3'98%@)(!‘7&%@%9(&’% _ n%@}%F@%H@X@W%%ﬁFSJS%%%E{Q& %mq&fgzgmg«gv be

substituted Dy one or more substituents independently of each other selected from gro
consistindPEa&ZINE 1BYEIRAIDY!, morpholigytapd hiesoeraEYgen, the halogen preferably being
selegted fgpwp 15fluorine, chlorine and bromine. R2 independently of any other R2 being selected from
the group of H- and C16alkyl-, and in cases R2 is attached to a nitrogen which is a ring member of tic,
this R2 shall be independently of any other R2: H-, C16-alkyl-O-00-, C16alkyl-, 20phenyl-CO-,

phenyl-O-9Ber¢Ghcbatiyd)2irlion atheeerberahoveopiantisiiesensabdtierstayi optionatypersubstituted

independently of gne anather by one or. mare fluorine ug tituepts; WO -
2005121915583 2008655089 552 ey FISsleg om (e groub consisting of

fluorine, NC-, F3C—, HFQC", FHQC’, FgC-CHz-, CHg-O—Cq-a-alkyl-, C1_5-alkyl-, and C1-
15 g-alkyl-O-.

R10.3:

R independently from any other R being selected from the group of

C+.g-alkyl-, C3.7-cycloalkyl-, aryl and heteroaryl

20
where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
fluorine, F3C-, HF2C-, FH2C- F3C-CHp-, CH3-0-C4 g-alkyl-, C1g-alkyl-, and C4.g-alkyl-
O-.

25
R104-

R independently from any other R being selected from the group of C4.g-alkyl-,

phenyl and pyridyl



and pharmaceutically acceptable salts thereof, An 9th aspect of the inventions concerns a compound
according to general formula | of the 1st aspect of the invention, wherein it is selected from the
group of tetrahydropyranyl and tetrahydrofuranyl, preferably 103- or 4-tetrahydropyranyl and
3-tetrahydrofﬁ’?’r3ﬁ91’?ézlmd§ing selected from the group of phenyl, 2-, 3- and 4N Epelopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1 - and £propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofurarsytrandstivie radniibiogy rapyhbeeneathestagialyisersayplieaaty Secsidksiityied by one
or more s%bnstit%%%t*seirtljdegnengentlé/eselerectgp frr(])tm thre I’(?#JP co ﬁistingiof fluor.irhe, ch#orine, bromine,
iodine, 0xo0, RIE éa’(kyl%&:e ()S(L,J §-,Uo%<aai3%&a? rié?ms ep?F 8|§Pﬂfr'z§ 99 Byridyl, and/or
phenyl, 2Guberehy Hoe, oxegiazBiybQridz@yt iy azelylOldapdikgiridyl aatkphemd aogzmgntioned
above may optionally be substituted by one or more substituents independently of one another
selected from the group consisting of fluorine, CH3-, CH30-, H2NCO- and/or NC-; WO
7009/121919PCIIEP21109/053907 - 53 - where the above-mentioned C1_6,-alkyl-group(s) may
optiorfally be substituted independently of one another by one or more fluorine substituents; R3 being
selected from the group of 5H-, hydroxy and Cle-alkyl-0-, whereby C1_5-alkyl-0- may optionally be

substitutest byoonenrIvews Prsrnrssighicrioe! bromineranstéi&labRAand, Raindargadently of one
another bein%gse{1 cted ﬁ_o the %roq(P 8f -, fluorine, and methtyl, preferably R4 and R5 both being H;
10 x indepERGEARY 3t afly §"QLSBeqTIed ORISR MG GRS 1 or 2, preferably x = 0 or 1, most
preferably x = 0; y independently of any x: y = 0, or 1, most preferably y = 0; 15and pharmaceutically

acceptabl¥ sdksrthbrectierabiity aspetnot sieniledndre winscierifeaceormpound according to general
formula | of the 1st aspect of the invention, wherein 20 Ha is selected from the group of

tetrahydropiyrainygl eraritelfahydisfunasidapre ieraldldicedr dftRinauysIaR R aRdohtetiagydrofuranyl.
R1 being selected from the group of WO 2009/121919PeTTEP2009/0539117 - 54 - phenyl, 2-, 3- and

4-pytlyl- B Q6EKEHRIE RIS foRExANE B he i, cyclopentylmethyl, ethyl,

propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl, and tetrahydropyranyl, where these

groups may optidradyshexststiiwaitbysaneod viare e woshitremisninteaaodestbxpi each piber

selected from the group,c nsistinﬁ of NC-. Cl%a&l%lfbo- CF30- aQFB- and halogen, the halogen

preferably being & St TSI RO RE RN ARG 1501 88/d Carbori atom via

a -CH»- spacer.

15 The values of x and y are independent from each other.

The index symbols i, j, k, {, m, n'in R™, R** etc. are indices, each of which shall have
the meaning of an integer figure: 1, 2, 3, etc. so that each R”, R** etc. represents a

characterised, individual embodiment of the corresponding substituents for which

20 R" R*etc. are the definitions.

So given the above definitions, a generic genius of compounds according to formula |
is fully characterised by the term (_i-j_c:_i R R R RYSM Rm‘") if for each letter i, |, k,
t, m and n an individual figure is given whereby - if not indicated otherwise in a
specific context - for each such embodiment (Hc' R™ R R* R**™ R'%") x shall be

25 0,1,2,3o0r4, preferably x =0, 1 or 2 and y shall be 0 or 1 and with the proviso for
each applicable embodiment of formula | of the invention that if He is oxetanyl, which
is bound via the carbon atom next to the oxygen of the oxetanyl, there is no

substituent attached to said carbon atom via a -CH»- group.



R2 independently of any other R2 being selected from the group of H- and C1_5-alkyl-, 10 where the
above-mentioned C1.3-alkyl-group(s) may optionally be substituted independently of one another by
one or more fluorine substituents; R3 being selected from the group of 15H-. hydroxy and
C16-alkyl-O-Wh#EHY €Y 5-alkyl-0- may optionall ybe substituted by one RETAGROMNISHMS. chiorine,
bromine and HO-; R4 and R5 independently of one another being selected from the group of H-,
fluorine, and methyl preferably R4 and R5 both being H; 20 x independently of any y: x=0, 1, 2, 3 or
4, preferably x = 0, 1 or 2, preferably x = 0 or 1, most preferably x 0; y independently of any x: y =0,

g{)ggggigq%@@%?&ogﬁ%@gﬁ?&ﬁ&ﬂﬁgpec o?l he |nvent| ns %Ber?(?grtﬁsaalgc}/mpound
according¢bayecersddrganiad of thbdet gmpestanictrei nydmtfmwgmﬂm&élfbﬁm s Iselected from the
group of t%ﬁ%’@@@é{@é{f eo ﬁgﬁrg ‘?r’%%ft%a&%g’éﬁé? ﬁB‘ r%§8nt pietanydropyranyl and 3-tetra

hydrofura eing selecte rou d 4 yr| yl-, cycloprop}/l cyclobutyl,
cyclopentyiichctohenyimeac geltvmeptik wulai;ﬂeatﬂ_mahyl% etRyJ R)'fpﬁ?/larié #rapHbabye, R -, 2- and

3-pentyl ah uranyl, and tetr h rop ranyl,. Wher thes s ma tion substituted
by one or(ﬁ%g%nﬁgsrt?ﬂgrﬁ@ ?ﬁﬁ'@pen nt\y é@gg ‘%fho gé é'&i%% ﬁ?%%“éf%%p’&%éf g of NC-,
C15-alkyl{®-1, 2, 3 oCH30ef€@BBl draingalodenr, Irmwhatcnjmﬂ peefeoallybeiwirstegbeahfeanidtuorine,

tnereor. WO JOb0 2P L A el et e e R SR e =

heterocyci§|raug Vtﬁéhﬁ@ﬁb@mbé?@cﬁmwﬁf@r@m@ﬁ thpmetanylathessisippreferably 1, 2 or 3,

hete(rI%) to@l{ﬁ?ﬁ“gé Cﬁghagges% §°&Hrgb% %Q%Hp\% réltregg gp&ygen and sulphur, which is in the form
elng

of-S(0)1 - with r 1or

In a 1st general aspect of the present invention, the compound or compounds of the
present invention is (are) defined by the following embodiment according to the
general formula | characterised by

15 H 1R1.0.1R2.0.1 R3.1 R41'5.1 R10.0.1

with
x independently from of any y: x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2
y independently of any x: y =0 or 1,

and pharmaceutically acceptable salts and/or solvates and/or tautomeres efc.
20 thereof;

with the proviso that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CH»-

25 spacer.



said heterocyclyl group is or comprises 1 non-aromatic, saturated, or partly unsaturated monocyclic
ring which comprises at least 1 10heteroatom as ring member and said heterocyclyi group is bound to
the scaffold by said 1 non-aromatic, saturated, or partly unsaturated monocyclic ring which comprises
at least 1 het®d3t6t1 48 fing member. 15 R1 being selected from the grod}§ HEP2005/053907
C2.8-alkynyl-, C1_6-alkyl-S-, Cl_6-a|kyI-S-C1_3-aI(I)<yI-, C3_ 7-cycloalkyl-,C7-cycloalkyl-C2_6-alkenyl-,
C3_7-cyclaathytifpibtadkabyle Cis Frimeiesanycioel kgt 268e dt-betecamul etk rtidiradkyl-, C3_
7-heteroc?(gllggliycl-%gm6-alke SyI-c C§ .r7)-hteteroc CIPPIWI-F%_G-aIkynyI-, aryl, aryl-C16- 20alkyl-,
heteroaryl, and e(%eroaPy(f'-‘@ _@-a Ry‘fh Whe I AR3VEY Rentioned members may optionally be
substituted independently of one another by one or more substituents selected from the group
consisting of fluorine; chlorine, bromine, HO-, NC-, 02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-,
WO 2009/121919PCRPEP21109/1153907 - 57 - HF2C-0-,C1_6-alkyl-, C3_

7-cyc|oa|ky|-,4C3_ -cycl -0-, C3_7-cycloalkyl-C1_6-alkyl- O-, aryl, aryl-C1_6-alkyl-, heteroaryl,
heteroaryl-&%_6-alkyl- roaryl-0-, heteroarylC1_6-alkyl-0-, C3_7-heterocycloalkyl-,

03_7-heterq loallyi-C1 _'g-alkyi-, C3_ 7-heterocycloalky1-0- with C3_7-heterocycloalkyl being bound
to 0 via orfd of i131ring C-aigip EB 7-heterocycloalkyl-C1_6-alkyl-0- with C3_7-heterocycloalkyl being
bound to the C1_6-¢IR53I-/Lgalmir|L% f_%vs ing-C-atoms, (R10)2N-, (R10)2N-C1_6-alkyl-,

R100-00-, (R10)2N-00-, (R10)2N-CO- i_G-aIkyI-, R1D-00-(R1)N-, R13-00-(R10)N-C1_6-alkyl-,
R10-00-0-, R100-00-0-, Richb-00-0-Ci_6-alkyl-, R100- 10 CO-(R10)N-, R100-CO-(R1)N-C1.6-alkyl-,
(R1)2N-00M8PC1_6-alkyl-, (R10)2N-CO(R10)N-Ci.6-alkyl-, R10-S02-(R1 )N-,
R10-S02-(R15N-C1_6-alkyl-, (R1)2N-S02-(R10)NC1_6-alkyl-, (R1)2N-S02-, R10)2N-S02-Ci_6-alkyl-,
and @.G-E_afﬂsmné@h@ﬂqj any of the C3_7-cycloalkyl-, C3_7-heterocycloalkyl-, aryl-,
heteroaryl-groups 15mentioned above may optionally be substituted preferably independently of each
other by HQ-, NC-, 02N-, F3G- HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-0-, (R10)2N-,

(R10)2N-&1 25-8RJ1eRY - Bnwoo-Com (R10)2N-00-, (R10)2N-CO-C1_6-alkyl-, Ri 0_co_
(Rio)N_,C0-(R10)N-Ci_6-alkyl-, R10-00-0-, R1 0-00-0-, Rio)N.., Rio0-00-,....i 20 R10-00-(

(I-K )N-C¥¢*alkertRd m&:@—p-, (R152N-00-(R10)N-, (R1)2N-S02-(R10)N_,
(R10)2N-CO-0-C-1-alkyl-, (R1)2N-00-(R1)N-Ci_6-alkyl-, R10- S02-(Rio)N_, Rio_s02_(Ri0o)N_,-,i_e
(Rio Rio)N 4C1 -, (R10)2N__yalkyl-,)2N-S02-(_6-alkyl SO2-, (R1)2N-S02-C1_6-alkyl-, and
Cl_6-alkﬁ-38%f52d9f'@ E\epéndently of any other R2 being selected from the group of H-, fluorine,
NC-, F3C-, HF2C-, FH2C-, F3C-CH2-, carboxy-, C1_6-alkyl- (preferably C2- 6-alkyl), C2-6-alkenyl-,
C2-6-alkyRflard IRk e £ay ®RUKYI-S-Ci_3-alkyl-, C3_ 7-cycloalkyl-, C3_7-cycloalkyl-C1_6-alkyl-,
C3_7-cycloalkyl-C2_6-alkenyl-, C3_7-cycloalkyl- WO 21109/121919PCT/EY20119/053907 - 58 -

10 R as defined by Rm.m;

x independently from of any y: x being 0, 1, 2, 3 or 4, preferably x =0, 1 or 2;
y independently ofany x: y =0 or 1;

and pharmaceutically acceptable salts and/or solvates and/or tautomeres etc.
thereof;

15 with the proviso that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CHs-

spacer.



C2.6-alkynyl-, C3_7-heterocycloalkyl-, C3_7-heterocycloalkyl-C1.6-alkyl-, Ca.
7-heterocycloalkyl-C2_6-alkenyl-, C3_7-heterocycloalkyl-C2_5-alkynyl-, aryl, aryl-C1-6- alkyl-,
heteroaryl, heteroary1-01_6-alkyl-, R10-0-C2.3-alkyl-, (R10 )2N-, R10 0-00-, (R10)2N-00-,
R1G-00-(R1)NOA@EIIRLDO-(R")N-, R10-S02-(R1 )EN and 5C15-alkyl-SOPC Rt {07
above-mentioned members may optionally be substituted independently of one another by one or
more substiuentsiselsttad fewn dretpeoupventisisting efdiinednas chladiepduaminecit@ndabdl-, F3C-,
HF2C-, FH2C-f ch'rrc):HZ-l’ C1_6-alkyl-0-C1_6-alkyl-,(R10)2N-, (R13)2N-Ci_3-alkyl-, and (R152N-00-,
10 and in 8558 Eg bty alf{gched to a nitrogen which is a ring member of tic this R2 shall be
independently of anfother R2: H-, F3C-CH2-, HF2C-CH2-, Ci_6-alkyl-, C2-6-alkenyl, C2-6-alkynyl-,
C3_7-cyc|oa|ly[:, C3l 7-cycloalkyl-C1_6-alkyl-, C3_ 7-cycloa | kyl-C2_6-a | kenyl-, C3_7-cycloa |
kyl-C2_6-a | kyn -, C terocycloa | kyl-, C3. 15 7-heterocycloalkyl-C1_6-alkyl-,
C3.7-heter®};@&\&yl- .6-em<enyl-, C3_ 7-heterocycloalkyl-C2_6-alkynyl-, aryl, aryl-C1.6-alkyl-,
heteroaryl, he roaryl-Cl_QLalkyl, Rio_ 0-C1.3-alkyl-, R100-00-, (R10)2N-00-, R1 -00-, R1 -S02-, or
Cl.6-alkyIF§ 2-Rpihere the/qu}/é% entioned members may optionally be substituted independently of
20 one another by opR3<pT/rn'6're bstituents selected from the group consisting of fluorine, HO-, NC-,
02N-, F3C-, HF2C-, FH2¢-, F3C-CH2{/HO-C1_6-alkyl-, R10-0-C1- 6-alkyl-, C1_6-alkyl-,(R10)2N-,
(R10)2N-C1_3-alkyl-, and (R1)2N-00-; R independently being selected from the group of H-, hydroxy
and R10-0-; R4 and R5 independently of one another being selected from the group of H-, fluorine,
F3C-,HF2Cs, FH2C-, and C1_3-alkyl-, WO 2009/121919PCT/EP20091053907 - 59 - or R4 and R5
together with the carbon atom to which they are bound form a 3- to 6- membered cycloalkyl group,
where the above-mentioned members including the carbocyclic ring formed may 5Soptionally be
substiutegyindepaigntl obeRr AR B QAR 0o B RURHIRBREECEIRHHgT iBe aroup
consisting of fluorine, HO-, NC-, 02N-, F3C-, -, FH2C-, F3C-CH2-, HO-C1.6-alkyl-, CH3-0-C1_
6-alkyl-, CRareoRIaiems Anst aiikkaast Anareferabluiky® PN oteterortiomipshiRhageresiealod other R1
being selanigel 0GB GFRRldH. RybBRIIAFasRIE RATEATS ARG SERsied R R130-00-
R10-502- or r","r,r 12-J1/4"3_7-Cycloalkyl-, C3_7-cycloalkyl-C1-3- alkyl-, aryl, aryl- i_3-alkyl-,
hetet@arybeinel BelepdZry@E1.3-alkyl-, 15 and in case where two Ric groups both are bound to the
same nitrogen atom they may together with said nitrogen atom form a 3 to 7 membered

hetlerocgi/ctl)oalkyl-ring, argéwm@t@hmgm,ol gtﬁ(aﬁ;(@-&-g@mmﬁsgglth?k&e@@ml ﬁﬁﬁl@laé,&ﬂhrrgfgéj‘pﬁmeﬁi( rBay be
replaced by -0-, -S-, -NH-, -N(C3_6-cyclgalkyl)-, -N(C3 6-cyclpalkyl-C14-alkyl)- or - N(Ci_ealkyl)-
preferably, and in particaﬁar},\)é)(?éqg? qég%gcrggg%qy&éi)@@_ < ﬁgﬁéoﬁ'ﬁ%%gl% b?oups together with
said nitrogen atom they et twaioch tasfony angnawgy sekected from piperidinyl, piperazinyl, pyrrolidinyl,
morpholinyl and thiomorpholinyl, and where the above-mentioned members may optionally be
substituted independeng\éigfmgrgegémggyu%ng BHMArHIHESHHEN K lested Hgm the group
consisting of fluorine, chlorine, brominé, HO-, NC-, 02N-, F3C-, HF2C-,"FH2C-, F3C- 25CH2-,
HO-G1_6-alkyl-, Cie-alkyil ARA €152 G168 Ok Rtithy BB MG FEMRRRAYBHREINEWBICR 2, 3 or 4,
preferably x = 0, 1 or 2, gseferably a fe8stri et efapbhgneMbdiO
2009/121919PCT/EP2009/053907 - 60 - y independently from each othery = 0, or 1, more preferably
y = 0; and pharmaceutically acceptable salt forms or solvates thereof,

R’ being selected from the group of

Cq.g-alkyl-, Co_g-alkenyl-, Co.g-alkynyl-, C1.6-alkyl-S-, C1.g-alkyl-S-C1.s-alkyl-, C5.

20 7-cycloalkyl-, Ca.7-cycloalkyl-Cq.g-alkyl-, Cz.7-cycloalkyl-Co.g-alkenyl-, Cs.7-cycloalkyl-
Cog-alkynyl-, C3.7-heterocycloalkyl-, Cs.7-heterocycloalkyl-C.g-alkyl-, Cs.
7-heterocycloalkyl-C,.g-alkenyl-, Cz 7-heterocycloalkyl-Cy g-alkynyl-, aryl, aryl-C_¢-
alkyl-, aryl-Cog-alkenyl-, aryl-Co_g-alkynyl-, heteroaryl, heteroaryl-C4_g-alkyl-,

heteroaryl-C,.g-alkenyl-, and heteroaryl-Co g-alkynyl-,



Swith the proviso that if Hc is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CH2- spacer. 10 A 13th aspect of
the inventions concerns a compound according to general formula | of the 12th aspect of the invention,

wherein  ti®V& HN1E&F3Ryclyl group according tog formula being selectdf FER?IAEGOD of
15formulae 1.1, 1.2 and 1.3: formula 1.1: 20withn=1, 2, 3; WO

2009/121 %196 THE LBRNEIH A EST rfdmber2may opxo}ﬁaniy\%p@mmmet{‘w g@@iboﬂa@f@eingf
CH2, CHR2, CHR3, C(R2)2, O0R2R3, 0, NH, NR2, or S(Q), withy =0, .1, 2, whereby at |east gne of X1,
X2, X3 is BURﬁﬁ'tH\?ﬁffé ‘?(8? Q%Qym@aaﬁmég ﬂ(ﬁ“ﬂ?é ﬁ%éé{v%gt %E)rr&nt c AR & ﬁ@!'f%n%f bond
within the filngrisgstenbaptonadinmey ibgired obleHhondnamd DgM-=rx0r, NHF3ENERID @r;tvo bonds

within the ring system optionally ma% be (a) double bond(s), thereby replacing ring-member bound
hydrogen &tdms Fwhereby§uth@outie-bordtyyprefRralilybeingly'c- R dofifle bty mdre-preferably

the ring being,saturated; 10 formula 1,2: with A being the ring system of formula 1.1; 15 B.being a 3,
4,5 orég6 rr?&%lb’erea‘%'g%{oéﬁd lFi’ngra &ys ]éi%r{%‘t isé ahea é%%( %_A gﬁﬁl‘%ﬁp %%Yoﬁé%tﬁg F[W%’a?gﬁﬁs and one

bond - whicbygiesiikg-@$ingiR; orayslestklp-bondaikyisparesamin Ahgneisis ARYY-of aastraaiams and
that may be saturated, partially saturated or aromatic; the substituents R2 and/or R3 independently of

each otheh‘éﬁ@doiﬁfﬁi’éﬁerﬁdé‘hﬂ&r@f@@FPﬁWFQma?%@raﬁw‘ré%a:ﬁ'ﬁwg@; wheielsciividiendy atoms 20
that are e Ry e 15 108 SYSISMSA 2018 bofh ey be ayban, aloms. bot, iy beairogen

atoms or one’'may be a oh and the otiter ohe’ may be a nitrogen atom, Whereby two carbon atoms

or one carpaBtarstRIeaCges Al I8/ BIRIREC ARdIRYP, RYbaeaRiBecRig YO Rifered; formula
1.3: WO 20119/121919PCT/EP20091053907 - 62 - with A, being the ring system of formula 1.1; C

beingta 3,74 S5peYsieaftdrebeiagurdiedner pirtidlly sdeturarBd setorith riningysterdtommat fesspiro fused
to A and thl_g{?lgeside thﬁ( the substituents

R2 and/or’ |%§)é3|¥8r? er}gtfllﬁé{%té%c I‘tb Ei&?n@%%%é%??g@)g %%/ gg%%?égé)#l&@[géna%i%%at g A or ring
C; R1 beingkgrlomieshi o itheigor-ebhe0 8%l (R %) Acys!ealigh. Gl hsterotygloatiyl-, aryl
co-, R0-co-, (R)LN-CO-, (R'),N-CO-Cyg-alkyl-, R"-CO-(R')N-, R'-cO-
(R'N-Crg-alkyl-, R'%-C0-0-, R'°0-CO-0-, R'0-CO-0-Cig-alkyl-, R'°O-CO-
15 (R')N-, R0-CO-(R")N-Cyg-alkyl-, (R'®),N-CO-0-C1.g-alkyl-, (R'®)oN-CO-(R'*)N-
Cre-alkyl-, R"%-S0,«R'N-, R'°-S0,-(R')N-Cyg-alkyl-, (R'*)N-SO-(R'OIN-C1.6-
alkyl-, (R'9),N-SO,-, (R'%),N-80,-C+.¢-alkyl-, and/or C1.g-alkyl-SO,-,
whereby any of the Cs.7-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl-, heteroaryl-, N-
linked-pyridine-2-one-, (R1O)2N-CO—C1-6-alkyl- groups mentioned above may
20 optionally be substituted by one or more substituents independently of one another

selected from the group consisting of fluorine, chlorine, bromine, HO-, NC-, O,N-,
F3C-, HF2C-, FHyC- F3C-CHa-, F3C-O-, HF2C-0-, Ca.7-heterocycloalkyl-, R'°-0-C.
s-alkyl-, R'%-S-Cy.g-alkyl-, Cyg-alkyl-, (R"®):N-, (R'),N-Cy¢-alkyl-, R"°-0-, R'’.s-,
R'°-co-, R"0-cO-, (R"®),N-CO-, (R"*),N-CO-C1¢-alkyl-, R'°-CO-(R'*)N-, R™°-CO-

25 (R'N-Cig-alkyl-, R'°-C0-0-, R'°0-CO-0-, R"0-CO-O-Cigalkyl, R'°0-CO-
(R')N-, R'°0-CO-(R)N-Cyg-alkyl-, (R'%)2N-CO-0-, (R'),N-CO-(R')N-, (R'*)N-
SO.-(R")N-, (R'),N-CO-0-Cyg-alkyl-, (R'*)oN-CO-(R'®)N-Cyg-alkyl-, R'°-SO,-
(R')N-, R'%-80,-(R"N-C1g-alkyl-, (R')N-SO-(R'®)N-C1¢-alkyl-, (R')oN-SO,-,
(R'%),N-80,-C1.g-alkyl-, and/or C+.g-alkyl-SO-;

30



and heteroaryl, where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of fluorine, chlorine,
bromine, HO-, NC-, 02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, 15HF2C-0-, HO-C1_6-alkyl-,
R12-0-Ci_6-3/HE321P X cloalkyl-, C3_ 7-cycloalkyl-C1_6-alkyl-, aryl, arf <O {EEZRI Heteroaryl,
heteroaryl-C1.6-alkyl-, Cs_ 7-heterocycloalkyl-, C3.7-heterocycloalkyl-C1_6-alkyl-,
tetrahydrq@rma)é};&déemmycg@pma@yk@)bemgegrgvér&yédqrcymmq@ige&gﬁwﬂ; being bound to O via one of

its ring C-atoms, pyrrolidiny1-0- with pyrrolidinyl being bound to O via one of its ring C- 20atoms,
(R1)2N-, (R13)2N-C1R10 -0 , (Rio)2H-00- (Rio% e-alkyl-alkyIN-CO-Ci_6-alkyl-, R10-CO-(R13)N-,
R13-CO-(Tr1 31Qrtoe @\eiry 31 56650-0- Hafa RY0E=00- GRIORY-whersfdny-6ratkeay'7.cycloalkyl-,
C3_7-heteroeygloally-caryls Reteroasyl, takatydofuranyl, (stcabydropyranyl pisesiding)y.
pyrrolidinﬁzg?ou%@rge’ntigged 2bov’e r)rggy opﬁional y be subﬁ%uted gefé?a:%qyyindepzé%derﬁly of each

other by NI3-7-02Neal&F3C s, Hiy20s! BHRG 5- BB @-CEi2~dy8i0alky HE2CalkeR1L0-0sC16-alkyl-,
01 6-alkyl-, R13- WO 2009/121919PCT/EP20091053907 - 63 - 0-, R10-00-, R100-00-, or (R )2N-Cp-,
wheréby FrS¢RaRIY bi-pprrdidm SrerePgiRome aaistituferd)SeIBBIOAY ifcrepdhitténtysof any

other R2 bgj R the ) gh5H | L FE2Ge, EH20- CGH2-, Cl_6-alkyl-
(preferabIi/%%%g%?@fgﬁgg%\?%g&&g00-(2?67-plgi%%ﬁv%ﬁrt%ﬁﬁy@#né% gr?e@%léfﬁbers may
optionallydieysyasjit@isg-ikiapen deyitiy of-allkgngl g metiees dryloremromye Substikyents selected from

the group consisting of 10fluorine, chlorine, bromine and C16alkyl-, and in casg R2 is aftached to a

nitrogen VIX&RAaY rifg srilkebut-ob Bl iRANR Xereif k¥ aePentehay 6f'aty Gthelet2:R4- @30-0H2-,
2C- " kyl- ; I - 5 she adkoyl-,
R Clrl e o el ey

R101Q-013Rafkglo REOOR0-OR1A)NID,; RIDd@-, or C1_6-alkyl-S02-, where where the
above-mentioned members may optionally be substituted  independently of one another by one or

more substjtuents selected from the group,20consisting. of fluorine and. -alkyl-, R3 independently
of any oINS DS AP et aE G Ty iy B kP e Qb e oty
may opticsiadistibeestiistitependsninebemaradinerisgectedrfremidrengireiaicdng®tingreferably R3 being

H: WO 203 e ehreE gAY ORR20O,N-, F4C-, HF2C-, FHaC- F3C-CHy-, HO-Cy.e-alkyl-

, C1.g-alkyl-O-, C1.g-alkyl-O-C1g-alkyl-, C1.g-alkyl-, (R'®)2N-, (R'%),N-C1.5-alkyl-, and
15 (R'),N-CO-,

and in case R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R?: H-, F3C-CHy2-, HF2C-CHop-, C1.g-alkyl-, C-g-alkenyl-
, Co-g-alkynyl-, Cq_g-alkyl-S-C4_3-alkyl-, C3z.7-cycloalkyl-, C5.7-cycloalkyl-Cq.g-alkyl-, Cs.

20  7-cycloalkyl-Co.g-alkenyl-, C3 7-cycloalkyl-Co g-alkynyl-, C3.7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-Cq.g-alkyl-, C3.7-heterocycloalkyl-Co.g-alkenyl-, C3.
7-heterocycloalkyl-Cos-alkynyl-, aryl, aryl-C4.e-alkyl-, heteroaryl, heteroaryl-C+.g-alkyl-
, R".0-C_5-alkyl-, R"°0-CO-, (R"%),N-CO-, R'%-CO-, R"°-S0,-, or C1.6-alkyl-SO,-,

where the above-mentioned members may optionally be substituted by one or more
25  substituents independently of one another selected from the group consisting of

fluorine, HO-, NC-, OaN-, F3C-, HF2C-, FH2C- F3C-CHa-, HO-C1g-alkyl-, R'®-O-C;.
g-alkyl-, Cy.g-alkyl-, R'%-0-, (R"),N-, (R'),N-C1.s-alkyl-, and (R"®);N-CO-;



- 64 - R4 and R5 independently of one another being selected from the group of H-, fluorine, and
methyl; preferably independently of one another being H- or fluorine, more preferably R4 and R5 being
H; 5Ri independently from any other potential R1 being selected from the group of C3_7-cycloalkyl-,
aryl and hete!b3RA"4HE case where two R1 groyps both are bound to tH& SAFRNIHDYEA atom they
may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring, 10 and wherein
one of the -CH2-groups of the heterocycloalkyl ring formed may be replaced by -0-, -NH-,
-N(C3_6-cygloalkyl)-, -N(C3_ 6-cycloalkyl-C-L4-alkyl)- or -N(C14- alkyl)- preferably, and in particular
preferably’| ngﬁ%&(p&% -@él?tﬂ@é@t o RI together with said nitrogen they are bound to form a
group selected from piperidinyl, piperazinyl pyrrolidinyl, morpholinyl and thiomorpholinyl, 15and where
the aboveHmenyigasg grenféremay optionally be substituted independently of one another by one or
more substituents selected from the group consisting of fluorine, NC-, F3C-,
HF2C-,F3C-CH2-,C16-alkyl-, and C1- 203-alkyl-O-; x independently from each other x =0, 1, 2, 3 or 4,

preferablyr=Rg ROt dpEfely ¥rofeorbihaprssnigiesalicy frdh theydrsigrendenilydrpm each

othery =0, or 1, more preferably y = 0; 25and pharmaceutically acceptable salt forms or solvates
thereof. WEC20086421 81RRPE BMEFQ009RB3907 - 65 - An 14th aspect of the inventions concerns a
compound according to general formula | of the 12th aspect of the invention, wherein Hc being a
heterocycly} group selected from the group of WO 2009/121919PCT P21109/0 3907 - 66 - X =
0,SorNp=1,2340r5q9=1,2o0r3

R* and R® together with the carbon atom to which they are bound form a 3- to 6-

membered cycloalky! group,

10 where the above-mentioned members including the carbocyclic ring formed may
optionally be substituted independently of one another by one or more substituents

selected from the group consisting of
fluorine, HO-, NC-, OQN-, F3C-, HFQC-, FHQC"’ F3C-CH2—, HO-Cq-@-alkyL, CH3—O—C1_
g-alkyl-, Cq.g-alkyl-, C1.g-alkyl-O- and (C4.g-alkyl-)2N-CO-;

15

R independently from any other R' being selected from the group of

H- (but not in case it is part of a group being selected from RmO-CO-, Rm—SOz— or

R'°-CO-), F3C-CHy-, Cy.g-alkyl-, Co.g-alkenyl-, Ca.7-cycloalkyl-, Cs.7-cycloalkyl-C1.3-

alkyl-, Cas.7-heterocycloalkyl-, Cs 7-heterocycloalkyl-C1.e-alkyl-, aryl, aryl-C4_3-alkyl-,
20  heteroaryl, and heteroaryl-C1.3-alkyl-,

and in case where two R'° groups both are bound to the same nitrogen atom they
may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,
and wherein one of the -CHy-groups of the heterocycloalkyl ring formed may be
25  replaced by -O-, -S-, -NH-, -N(Csze-cycloalkyl)-, -N(Cs.¢-cycloalkyl-C4_s-alkyl)- or -
N(C1.4-alkyl)-, preferably, and in particular preferably in case of (Rm)gN-CO-, these

two R together with said nitrogen atom they are bound to form a group selected



X=0,SorNp=1,2,3,40r5=1,20r3tciX=0,SorNp=1,2,3,40or5q9=1, 20r3 R1being
selected from the group of C1_8-alkyl-, C3_7-cycioaikyi-,C3_7-heterocycloalkyl-, aryl and heteroaryl, 5
where the above-mentioned members may optionally be substituted independently of one another by
one or more DMLY Selected from the group gensisting of fluorine, cHIGAAE2BYAIET HO-, NC-,
02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, Hégc-o-,cw-alkyl-, C3_7-cycloalkyl-, C3_
7-cycloalkiyb@1_6ralkydroaryl, afyl-Dheidityll-, heterceaiplihetpyoandiGd, 6-albsghdlidyl and
107-heter%%g%l]%?éq&mcl{?-heterocycloalkyI-Cl_G-alkyI-, tetrahydrofurany1-0-, tetrahydropyrany1-0-,
piperidiny1-0- wi plpe¥|dinyl being bound to 0 via one of its ring C-atoms, pyrrolidiny1-0- with
pyrrolidinygm@ing bound to 0 via one of its ring C- atoms, (R10)2N-, (R10)2N-C1.6-alkyl-,(R10)2N-00_,
(R10)2N-CO-C1_6-alkyl-, R13-00-(R10)N-, R10-00- (R1)N-C1_6-alkyl-, R100-00-0-, and
R100-00-(R13)N-; WO 2009/121919PCTIEP2009/053907 - 67 - may optionally be substituted
preferably1hgep &iRiahayoMantiovesersyRETs, baK ontionally po substipted pReneRpmPET-0-,

HF2C-0-, Ri@dehtbratkyenddntralintndeiineR LefAot P8R SR IDShkhgwsrereby
piperidiny! or pyrrolidinyl preferably are substituted bl-\éBRlo-Go-; 5 R2 independently of any other R2

being seldt{BH o fMABFRIFBING-, HitoriNe F3eN- HRres-HERRCE et -Ex2 Cltt -51QK§H- (preferably
G2.6.-aIkyGI)a&@ﬁogb‘lg%qcaggé@r%%%afgw_%%wQ%Pe_ é%«?/eggye-mentioned members may optionally

be substituted independen by one or more Substituents selected from the group
consisting of fluorine, chlorine, bromine and C1_6-alkyl-, and in cases R2 is attached to a nitrogen
which is a ring member ofthis R2 shall 15be independently of any other R2: H-, F3C-CH2-,

HF266CHR-inBépBrifiitty 6Bany y: x = 0, 1, 2, 3 or 4, $rtefaBRIKQYCIO8Y I preferably x = 0
C3.7-heterocycloalkylCi..6-alkyl-, aryl, aryl-C15-alkyl-, heteroaryl, heteroaryl-Ci_6-alkyl-,

R10-0-G1°8TaMAre RIYEIBBY tR18)2N-GO-, R10-00-, or C1_6-alkyl-S02-, 20 where where the
above-mentioned members may optionally be substituted independently of one another by one or
more substitoeerssadatiedifemythy group domsistmyeefalsine=add C1-6-alkyl-; R3 independently of
any other R3 being selected from the group of WO 2009/121919PCI/EP2009/053907

and pharmaceutically acceptable salts thereof,

15 with the proviso for each applicable embodiment of formula | of the invention that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -
CHy-spacer®.
*This means that no substituent comprises a CHz-group by which it is bound to
20  oxetanyl.

A 2nd aspect of the inventions concerns a compound according to general formula |
of the 1st aspect of the invention, wherein

25 Hc is a heterocyclyl group according to a formula being selected from the group of
formulae 1.1, 1.2 and [.3:

formula 1.1:



- 68 - R4 and R5 independently of one another being selected from the group of H-, fluorine, and
methyl; preferably independently of one another being selected from the group of H- and fluorine,
more preferably R4 and R5 being H; 5 R1 independently from any other R15 being selected from the
group of C1_BRARYP/18SY. cycloalkyl-, aryl and het roaryl where the aboveAlértrIAEL A8 Mmbers may
optionally be substituted independently of 10 one another by one or more substituents selected from
the group consisting of fluorine, F3C-, HF2C-, FH2C-, F3C-C1-12-,C1_6-alkyl-, and C1.6-alkyl- O-;

x independently from each other x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2, Icpreferably x =0 or 1,
more preferably X = 0; y independently from each othery = 0, or 1, more preferably y = 0; and
pharmaceud¢élly a table salt forms or solvates thereof with the proviso that 20if Hc is oxetanyl,
which is bound the tarbon atom next to the oxygen of the oxetanyl, there is no substituent attached
to said carborgtonxvia a -CH2- spacer. WO 2009/121919PCT/EP20091053907 - 69 - I-ic being
selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, pyrrolidinyl; and R2
independently of any other R2 being H- or C16-alkyl-, and in cases R2 is attached to a nitrogen which
isaring m mber of Hc this R2 shall be independently of any other R2; H-,C1_6-alkyl-O-00-,
phenyl-CO-, phenyl-O-CO-, (C1_6-alky1)2N-00-, 10 where the above-mentioned members may
optionally be substituted independently of one another by one or more fluorine substituents; and R4
and Rp be;jr;gﬁzayr@, R1 independently from any other RI being selected from the group of C6-alkyl-,
phenyl, and pyridyl where the above-mentioned members may optionally be substituted independently
of one another by one or more substituents selected from the group consisting of fluorine, F3C-,
HF2C-, FRACK?FRE-(nldgpehdibiy deSrliatn Gikeraleihg 30,2 GRIRYCHRE:- ARBI agpsst of the
inventions concerns a compound according to the 15th aspect of the invention, wherein Aro
2009/121 91 INIE TRES 200 BB 300 78 OpHedylnder@bgrat fepstidyk pirhididyXpysa@oliHhiazolyl,
cycloprople gyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1-and
2-butyl-, 1-,P2-%fn§@ entyl-, tetrahydrofuranyl and tetrahydropyranyl, where these groups may
optionally be substituted by one or more substituents 5selected from the group consisting of HO-, NC-,

Cl6-alkyl-O-, C-l..6-a|kr?/l-, C3_ 7-cycloalky1-0-,CF30-, CE3-, fluorine, chlorine, bromine, |
#: meaning that the™ing is not aromatic while for n = 1 one bond within the ring

1

system optionally may be a double bond and for n = 2 or n = 3 one bond or two

bonds within the ring system optionally may be (a) double bond(s), thereby replacing

ring-member bound hydrogen atoms, whereby such double bond(s) preferably being
15 a C-C double bond, more preferably the ring being saturated;

formula 1.2:

(a]e)

with

20 A being the ring system of formula 1.1;
B being a 3, 4, 5 or 6 membered second ring system that is annelated to A and that
besides the two atoms and one bond - which may be a single or a double bond - it
shares with A consists only of carbon atoms and that may be saturated, partially

saturated or aromatic; the substituents R® and/or R® independently of each other and



C3_7-heterocycloalkyl- and C3.7-heterocycloalkyl-Ci_e-alkyl-. A 17th aspect of the inventions
concerns a compound with all features according to 10the 16th aspect of the invention, except in that
R1 being selected from the group of phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, WQHBHEIRIP cyclopentylmethyl, ethylpropyl, 1- and 2-butyl G EF2URE S Wentyl-,
15tetrahydrofuranyl, and tetrahydropyranyl, where these groups may optionally be substituted by one
or more siit#peadtnselettatirarnthagiple consigtiamotiNg B Gilifeadiyl-Be, EF30ndCat3rmand
halogen, the halogen preferably being selected from the, gtaup.of fluorine, chlorine and bromine. 20 A
specific aﬁ?saetc? of t%ea %geg ?é%é E\%%t ”§SB}§%‘%@SH%19?HQ-%£D eBerrqggn?@ 8?@5&%91”@?%8@eparable
therefrommendie oftthg ol kiwing eonmsomay Daral farbdre pevkihappiicalto e oty sEeeifitsigeroisomer

thereof anglontayigruey Hiereal ARl hamaceytionly aeesaiahisaal thsteafs Eagh pampound is

represented and 25considered in form of the neutral compound without indicating the stereochemistry
theredf if &Ry, MeeCRAPPRAAL T Tt TIRIR 8fefeiiedexample the compound derives from. Specific
information concerning stereochemical properties can be taken from the experimental section, section
Exemplary embodiments. In case the final compounds according to said section Exemplary
embodiméA4 Sits forms, WO 2009/121919PCT/EP2009/053907 - 71 - they can be converted
into the neutral compound (free base or acid) by conventional methods. WO 2009/121919PCT/
[P2009/053907 - 72-11 O'IN ----"---mIN n 16

with

10 A, being the ring system of formula 1.1;
C being a 3, 4, 5 or 6 membered saturated or partially saturated second ring system
that is spiro fused to A and that besides the one atom it shares with A consists only

of carbon atoms and the substituents R? and/or R® independently of each other and
independently of each x and y may be at ring A or ring C;
15

R being selected from the group of

Cq.g-alkyl-, Caz7-cycloalkyl-, Cgz7-cycloalkyl-Cq.3-alkyl-, Cs7-heterocycloalkyl-, Cs
7-heterocycloalkyl-C1g-alkyl-, aryl, aryl-Cqe-alkyl-, heteroaryl and heteroaryl-Cq¢-
20 alkyl-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, O2N-, F3C-, HF2C-, FH,C- F3C-

CHy-, F3C-0-, HF2C-0-, R'%-0-C1.6-alkyl-, C1.g-alkyl-, Co.¢-alkenyl-, Co.g-alkynyl-, Cs.
25  7-cycloalkyl-, Cz.7-cycloalkyl-C4.g-alkyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-

C+_g-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C1.g-alkyl-, Cs.

7-heterocycloalkyl-, C3 7-heterocycloalkyl-C1.s-alkyl-, tetrahydrofuranyl-O-,
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tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R"%),N-, (R'),N-C+.g-alkyl-, R'%-0-, (R"%),N-CO-, (R'%),N-CO-C1.g-alkyl-,
R"%-CO-(R'N-, R"-CO-(R")N-Cy¢-alkyl-, R'°0-CO-0-, and/or R'°0-CO-(R')N-,

whereby any of the Cz_7-cycloalkyl-, C3z 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidiny!-, (Rm)gN-
CO-C1.¢-alkyl- groups mentioned above may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, NC-, O;N-, F3C-, HF>C-, FHoC- F3C-CHo-, F3C-O-,
HF,C-O-, C3.7-heterocycloalkyl-, R'%-0-C4¢-alkyl-, Cy¢-alkyl-, R'%-0-, R'’-CO-,
RwoO—CO-, benzyl-O-, and/or (R1O)2N~CO-, whereby piperidinyl or pyrrolidinyl
preferably are substituted by R"-cO-;

R? independently of any other R being selected from the group of

H-, fluorine, F3C-, HF,C-, FHoC- F3C-CHp-, Cqe-alkyl- (preferably Coe-alkyl),
(R'®),N-CO- and R'°-CO-(R"O)N-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, chlorine, bromine and Cg-alkyl-,

and in case R? is attached to a nitrogen which is a ring member of Hg, this R? shall
be independently of any other R?: H-, F3C-CHjy-, HF,C-CH»,-, Cqg-alkyl-, Cs.
7-cycloalkyl-, Cs 7-cycloalkyl-C1.g-alkyl-, C3.7-heterocycloalkyl-, C3.7-heterocycloalkyl-
C1.g-alkyl-, aryl, aryl-C1.g-alkyl-, heteroaryl, heteroaryl-C1.g-alkyl-, R'%-O-C4.z-alkyl-,
R'°0-CO-, (R'%),N-CO-, R"°-CO-, or C15-alkyl-SO,-,
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where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine and C4g-alkyl-;

R being selected from the group of

H-, hydroxy, C1.e-alkyl-O-, whereby C1.-alkyl-O- may optionally be substituted by

one or more fluorine, chilorine, bromine and HO-;

R*and R® independently of one another being selected from the group of H-, fluorine,

and methyl;

R independently from any other R being selected from the group of

H- (but not in case it is part of a group being selected from R'°0-CO- or Rm—CO—),

Cq.g-alkyl-, Cs.7-cycioalkyi-, C3 7-cycloalkyi-C1.3-alkyl-, aryl and heteroaryl,

and in case where two R'° groups both are bound to the same nitrogen atom they
may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,
and wherein one of the -CHa-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -NH-, -N(Cs.g-cycloalkyl)-, -N(Cs.g-Cycloalkyl-C4_s-alkyl)- or -N(C1.s-
alkyl)-, preferably, and in particular preferably in case of (R1O)2N'CO’, these two R'°

together with said nitrogen atom they are bound to form a group selected from the
group of piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl and thiomorpholinyl,
and

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, NC-, F3C-, HF,C-, FH,C- F3C-CHy-, CH3-0O-C5-alkyl-, Cqg-alkyl-, and C1.
g-alkyl-O-;
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x independently of any y: x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2, preferably x =0

or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;

and pharmaceutically acceptable salts thereof.

A 3rd aspect of the inventions concerns a compound according to general formula |

of the 1st aspect of the invention, wherein

Hc is a monocyclic, non-aromatic, saturated heterocyclic group of 4 to 8, preferably
5, 6 or 7 ring atoms, whereby said ring atoms are carbon atoms and 1, 2 or 3
heteroatom(s), preferably 1 heteroatom, the heteroatom(s) being selected from

oxygen, nitrogen and sulphur, the sulphur being in the form of — S(O), - with r being

0, 1 or 2, preferably with r being 0 and whereby preferably said heterocyclic group
being attached to the scaffold by a carbon ring atom which is not directly attached to

said ring heteroatom;

R’ being selected from the group of

C4.g-alkyl-, Cs.y-cycloalkyl-, Cs.7-cycloalkyl-Cq.3-alkyl-, Cs.7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-Cq.g-alkyl-, aryl, aryl-Cqs-alkyl-, heteroaryl and heteroaryl-C4.6-
alkyl-,

where the above-mentioned members may optionally be substituted by one or more

substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, O2N-, F3C-, HF2C-, FHoC- F3C-
CHy-, F3C-O-, HF2C-O-, R'°-0-C1¢-alkyl-, C1g-alkyl-, Co.g-alkenyl-, Cp.g-alkynyl-, Cs.
7-cycloalkyl-, Cz 7-cycloalkyl-C4_e-alkyl-, aryl, aryl-C4.g-alkyl-, heteroaryl, heteroaryl-
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Cq.e-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C4_g-alkyl-, Cs.
7-heterocycloalkyl-, Cs 7-heterocycloalkyl-C_g-alkyl-, tetrahydrofuranyl-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R'),N-, (R'),N-C1g-alkyl-, R'%-0-, (R™),N-CO-, (R'%),N-CO-C1.¢-alkyl-,
R"°-CO-(R")N-, R"-CO-(R'*)N-C4.g-alkyl-, R"°0-CO-0-, and/or R"°0-CO-(R"))N-,

whereby any of the C3.7-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-, (Rm)zN—
CO-Cq-alkyl- groups mentioned above may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, NC-, OoN-, F3C-, HF2C-, FH>C- F3C-CHg-, F3C-O-,
HF,C-O-, Cs.7-heterocycloalkyl-, R'°-0-C1.s-alkyl-, Cq¢-alkyl-, R'°-O-, R"°-CO-,
RmO-CO-, benzyl-O-, and/or (Rm)gN—CO-, whereby piperidinyl or pyrrolidinyl
preferably are substituted by Rm-CO-;

R? independently of any other R? being selected from the group of H- and Cq_g-alkyl-,

and in case R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R%: H-, C1.6-alkyl-CO-, C45-alkyl-O-CO-, C4_¢-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C1.6-alkyl)oN-CO-,

where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;

R being selected from the group of

H-, hydroxy and Cq.s-alky!-O-, whereby C4_g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;
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R*and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably both being H;

5 R independently from any other R' selected from the group of C4.s-alkyl-, phenyl
and pyridyl and in case R is a substituent of a nitrogen atom R is selected from

the group of H, C1.g-alkyl-, phenyl and pyridyl,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

10 fluorine, F3C-, HF>C-, FH2C- F3C-CHp-, CH3-O-Cq.g-alkyl-, C1.e-alkyl-, and C4.g-alkyl-
O~

x independently of any y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x =0

or 1, more preferably x = 0;

15 yindependently of any x: y = 0, or 1, more preferably y = 0;

and pharmaceutically acceptable salts thereof,
with the proviso that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
20 oxetanyl, there is no substituent attached to said carbon atom via a -
CHay-group*.
*This means that no substituent comprises a CHgy-group by which it is bound to

oxetanyl.

25



WO 2009/121919PCT/EP2009/053907 - 76 - 44 F F HO N N 49 0 Ks. r 0z0z u_ z z fic ---- \, 00-ku- \L,

WO 2009/121919 PCT/EP2009/0539G7
-43 -

A 4th aspect of the inventions concerns a compound according to general formula |

of the 1st aspect of the invention, wherein

Hc is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,

5 pyrrolidinyl and piperazinyl, whereby preferably the tetrahydropyranyl is 3- or 4-
tetrahydropyranyl, the tetrahydrofuranyl is 3-tetrahydrofuranyl, and the piperidinyl is
3- or 4-piperidinyl; more preferably He is tetrahydropyranyl, tetrahydrofuranyl,
piperidinyl, pyrrolidinyl, and thereof preferably , 3- and 4-tetrahydropyranyl, 3- and 4-
piperidinyl and 3- pyrrolidinyl;

10

R’ being selected from the group of

Cq.g-alkyl-, Cgz7-cycloalkyl-, Csz.7-cycloalkyl-Cq.3-alkyl-, Cs.7-heterocycloalkyl-, Cs
7-heterocycloalkyl-Cq.e-alkyl-, aryl, aryl-Cqe-alkyl-, heteroaryl and heteroaryl-C4.4-
alkyl-,

15 where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, O;N-, F3C-, HF,C-, FH,C- F3C-
CHy-, F3C-O-, HF2C-O-, R'%-0-C1.g-alkyl-, C1.g-alkyl-, C,.g-alkenyl-, Co.-alkynyl-, Cs.
7-cycloalkyl-, Cs.7-cycloalkyl-Cq.g-alkyl-, aryl, aryl-Cq.e-alkyl-, heteroaryl, heteroaryl-

20  Cq-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C4.g-alkyl-, C3.
7-heterocycloalkyl-, Cs.7-heterocycloalkyl-C4.g-alkyl-, tetrahydrofuranyl-O-,
tetrahydropyrany!-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R'V)N-, (R'),N-C1.g-alkyl-, R'%-0-, (R™),N-CO-, (R"),N-CO-Cg-alkyl-,

25 R"Y-CO-(R')N-, R"-CO-(R"")N-C+.¢-alkyl-, R"°0-CO-O-, and/or R"°0-CO-(R)N-,

whereby any of the Cs.7-cycloalkyl-, Cz.7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-, (R1O)2N—
CO-C1.g-alkyl- groups mentioned above may optionally be substituted by one or more

substituents independently of one another selected from the group consisting of
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fluorine, chlorine, bromine, NC-, O;N-, F3C-, HF2C-, FH,C- F3C-CHy-, F3C-0O-,
HF ,G-O-, C3.7-heterocycloalkyl-, R'%-0-C1.g-alkyl-, C1.g-alkyl-, R'%-0-, R"°-CO-,
R"°0-CO-, benzyl-0-, and/or (R'%),N-CO-, whereby piperidiny! or pyrrolidiny!
preferably are substituted by Rm—CO-;

R independently of any other potential R? being selected from the group of H- and

C1.g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of Hg, this R? shall
be independently of any other R?: H-, C16-alkyl-CO-, Cq6-alkyl-O-CO-, Cq.g-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C1g-alkyl}oN-CO-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more fluorine substituents;

R being selected from the group of

H-, hydroxy and C1.s-alkyl-O-, whereby C+.g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R® both being H;

R independently from any other R'® being selected from the group of C4_g-alkyl-,
phenyl and pyridyl and in case R is a substituent of a nitrogen atom R is selected

from the group of H, Cy.e-alkyl-, phenyl and pyridyl,
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where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, FsC-, HFQC“, FHQC', F3C-CH2-, CH3~O~C1-@-8[kyl—, C¢_6-alkyl-, and C1_@—a}kyl—
O-;

x independently of any y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x =0

or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;

10  and pharmaceutically acceptable salts thereof.

A 5th aspect of the inventions concerns a compound according to general formula |

of the 1st aspect of the invention, wherein

15 Hc is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl and piperazinyl, whereby preferably the tetrahydropyranyl is 3- or 4-
tetrahydropyranyl, the tetrahydrofuranyl is 3-tetrahydrofuranyl, and the piperidinyl is
3- or 4-piperidinyl; more preferably Hc is tetrahydropyranyl, tetrahydrofuranyl,
piperidinyl, pyrrolidinyl, and thereof preferably , 3- and 4-tetrahydropyranyl, 3- and 4-

20  piperidinyl and 3- pyrrolidinyl;

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentyimethyl, ethyl, propyl, 1-and 2-butyl-,
25 1-, 2- and 3-pentyl-, tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
independently of one another selected from the group consisting of fluorine, chiorine,
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bromine, iodine, oxo, HO-, NC-, C1_-alkyl-O-, C1_-alkyl-, C3.7-cycloalkyl-, C5.
7-cycloalkyl-O-, C3.7-cycloalkyl-C1.3-alkyl-O-, CF30-, CF3-, C3 7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-C4.s-alkyl-, HO-C4_g-alkyl-, oxadiazolyl, oxazolyl, isoxazolyl,
triazolyl, thiazolyl, pyrrolyl, furanyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, (Rw)gN—
CO-Cy.e-alkyl-, (R"®),N-CO- and/or phenyl,

whereby the oxadiazolyl, oxazolyl, isoxazolyl, triazolyl, thiazolyl, pyrrolyl, furanyl,
pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl and phenyl group mentioned above may
optionally be substituted by one or more substituents independently of one another
selected from the group consisting of fluorine, CHs-, CF3-, CH30-, CF30-, HoNCO-,
NC-, morpholinyl and/or benzyl-O-;

R? independently of any other potential R? being selected from the group of H- and

Cq-e-a!kyl-,

and in cases R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R?: H-, Ci6-alkyl-CO-, Cq4-alkyl-O-CO-, Cq_g-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.g-alkyl)o,N-CO-,

where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;

R’ being selected from the group of

H-, hydroxy! and C1.s-alkyl-O-, whereby C1.s-alkyl-O- may optionally be substituted

by one or more fluorine, chlorine, bromine and HO-;
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R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R® both being H;

R independently from any other R is selected from the group of H, Cq.g-alkyl-,

5 phenyl and pyridyl,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, F3C-, HF2C-, FH2C- F3C-CHap-, CH3-O-C+.¢-alkyl-, C1g-alkyl-, and Cy_g-alkyl-
O-;

10

x independently from each other x = 0, 1, 2, 3 or 4, preferably x =0, 1 or 2.

preferably x = 0 or 1, more preferably x = 0;

y independently from each othery = 0, or 1, more preferably y = 0;

15 and pharmaceutically acceptable salts thereof.

A 6th aspect of the inventions concerns a compound according to general formula |

of the 1st aspect of the invention, wherein

20  Hcis selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl, piperazinyl, preferably tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl, and thereof preferably, 3- and 4-tetrahydropyranyl, 3- and 4-piperidinyl
and 3- pyrrolidinyl;

25 R being selected from the group of



=77 - WO 209/121919PCT/EP2009/ - 9 7 -79 - WO 2009/121919PCT/EP2009/053907 - 80 - WO
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2009/121919PCT/EP2009/053907 -83 - WO 2009/121919PCT/EP2009/053907 - 84 - WO
2009/1219198B¢ 2RPF3HY/053907 - 86 - WO 200%/8121919PCT/EP2009/GB”3T9§'729“87'53W0
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phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-
and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and
tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents

5 independently of one another selected from the group consisting of fluorine, chlorine,
bromine, iodine, oxo, NC-, Cq_g-alkyl-O-, C4.s-alkyl-, CF30-, CF3-, oxadiazolyl,
triazolyl, pyrazolyl, furanyl, pyridyl, and/or phenyl,

whereby the oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl and phenyl group
mentioned above may optionally be substituted by one or more substituents

10 independently of one another selected from the group consisting of fluorine, CH3z-,

CH30-, HoNCO- and/or NC-;

R? independently of any other R being selected from the group of H- or C4-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of He, this R? shall
15 be independently of any other R?: H-, Cq-alkyl-CO-, Cq.g-alkyl-O-CO-, C4_g-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.g-alkyl))N-CO-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more fluorine substituents;

20

R® being selected from the group of

H-, hydroxy and C4.-alkyl-O-, whereby C4_g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;
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These 18 main aspects of the inventions, subgroups thereof and some further other 5aspects of the
invention arefSEH*48 Bl¥ments of the following magrix 0 and matrix | R1 RKREARABHR10.n.),
which make reference to the notation (Hc R the reading of which is as defined above, i.e. together with

general fqrthylay| R dbeaemeatning iertwmsitikebsing aseuthactbaira!y fRelowrsaidamatihe 0 or matrix
. WO 009/121919PCPEP21109}11539 7 - 94 - Matrix 0 and matrix | show in the right hand column
the emboditdengHerrRigmRRIK R3aDRA/SHPRIBANGf Ithe invention according to general formula | that
are considered preferred, independent and separable of each other, i.e. individual aspects of the
invention. The left hand column provides a reference number to such embodiments. 5The
embodiments or elements are listed in the order from less preferred to most preferred, the preference

of the embadiments,is ascending with the reference number, This means.that the embhodiment, which
is presented’ ég%ﬁgdrﬁgﬁﬁxoilae%gnﬁﬁ f e(?l’ags‘te“i'o%, Ia%!{ee?%ﬁ?e;?%fxm“aégj of n%?ﬁ%(r (lgsi%ﬁe’mgt‘)st
prefefred emibotineepite it ldtxe=ednbodiments of matrix | are preferred over the embodiments of

matrix O. 10Aspects 1 to 18 are the main aspects of the invention. Matrix O The first embodiment of

this matrix, Greppresgstahs Hrst gapersl gﬁpgm&gtb%{r@ygﬂg@;@e following embodiments are
subsets thereof. WO 2009/121919PCT/EP20991053907 -

and pharmaceutically acceptable salts thereof.

10 A Tth aspect of the inventions concerns a compound according to general formula |
of the 1st aspect of the invention, wherein

Hc is selected from the group of piperidinyl and pyrrolidinyl, preferably 3- or 4-
piperidinyl and 3- pyrrolidinyl;

15
R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-
and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and
tetrahydropyranyl,

20  where these groups may optionally be substituted by one or more substituents
independently selected from the group consisting of fluorine, chlorine, bromine,

iodine, oxo, NC-, Cqg-alkyl-O-, Cqg-alkyl-, CF30-, CF3-, oxadiazolyl, triazolyl,
pyrazolyl, furanyl, pyridyl, and/or phenyl,

whereby the oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl and phenyl group
25  mentioned above may optionally be substituted by one or more substituents



MO-022 Hc7.1R1.0.22.5R3.3R4/5.3R10.0.4 MO-045 Hc9R1.0.3R2.5R3.3R415.3R10.0.5 MO-023
Hc7.1R1,0.3R2.5R3.2R415.3R10.0.4 MO-046 Hc9 RI. 0.4 R2.5R3.2R415.3 MO-024
Hc7.1R1.0.3R2.5R3.2R4/5.3R10.0.5 MO-047 Hc9R1.0.42.5R3.3R4/5.3  MO-025

Hc71R1.0.3RPSBRYPERA15,310.0.5 MO-048 _50.- PCT/EP2009/053907

independently of one another selected from the group consisting of fluorine, CHs-,

CH30-, HoNCO- and/or NC-;

R? independently of any other R being selected from the group of H- and Cq.g-alkyi-,

5 and in cases R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R?: H-, Ci.6-alkyl-CO-, Cq4-alkyl-O-CO-, Cq_g-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.g-alkyl)oN-CO-,

where the above-mentioned members may optionally be substituted independently of

10 one another by one or more fluorine substituents;

R being selected from the group of

H-, hydroxy and C4.g-alkyl-O-, whereby C4_g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;
15

R*and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R® both being H;

x independently of any y: x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2, preferably x = 0

20 or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;

and pharmaceutically acceptable salts thereof.



HCO9R1.4R2.4R3.2R415.2R10.4  MO-026 Hc7.1R1114R2.5R32R4/53 MO-049
HC9R1.4R2.4R3.2R415.3R10.4 MO-027 H C7-1R1.0.4 R2.5R3.3R415.3 MO-050
Hc9R1.4R2.4R3.3R4/5.2R10.4  MO-028 Hc8R1 .0 1R2.0.1R3.1R4/5.1R10.0.1 MO-051

HCcOR1.4R2 X¥32¥RAIWBR10.4 5 PCT/EP2009/053907

A 8th aspect of the inventions concerns a compound according to general formula |

of the 1st aspect of the invention, wherein

5  Hcis selected from the group of piperidinyl and pyrrolidinyl, preferably 3- or 4-
piperidinyl and 3- pyrrolidinyl;

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
10 cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents

independently of each other selected from the group consisting of NC-, C4_g-alkyl-O-,

Cq6-alkyl-, CF30-, CF3- and halogen, the halogen preferably being selected from

15 fluorine, chlorine and bromine.

R independently of any other R? being selected from the group of H- and C1.s-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of Hg, this R? shall
be independently of any other R?: H-, Cq6-alkyl-CO-, Cq.6-alkyl-O-CO-, Cq_g-alkyl-,
20  phenyl-CO-, phenyl-O-CO-, (C4.g-alkyl)}oN-CO-,

where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;

R* and R® both being H

o
W
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x=0or1;

y=0;

and pharmaceutically acceptable salts thereof.

An 9th aspect of the inventions concerns a compound according to general formula |

of the 1st aspect of the invention, wherein

Hc is selected from the group of tetrahydropyranyl and tetrahydrofuranyl, preferably
10 3- or 4-tetrahydropyranyl and 3-tetrahydrofuranyl.

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-
and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and
15 tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
independently selected from the group consisting of fluorine, chlorine, bromine,

iodine, oxo, NC-, Cq.s-alkyl-O-, C1-alkyl-, CF30-, CF3-, oxadiazolyl, triazolyl,
pyrazolyl, furanyl, pyridyl, and/or phenyl,

20  whereby the oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl and phenyl group
mentioned above may optionally be substituted by one or more substituents

independently of one another selected from the group consisting of fluorine, CHs-,

CH30-, HoNCO- and/or NC-;

25 R? independently of any other R being selected from the group of H- and Cq.g-alkyl-,
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where the above-mentioned Cqg-alkyl-group(s) may optionally be substituted

independently of one another by one or more fluorine substituents;

R® being selected from the group of

5 H-, hydroxy and Cq¢-alkyl-O-, whereby C4_g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R® both being H;

10

x independently of any y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x =0

or 1, most preferably x = 0;

y independently of any x: y = 0, or 1, most preferably y = 0;

15 and pharmaceutically acceptable salts thereof.

A 10th aspect of the inventions concerns a compound according to general formula |

of the 1st aspect of the invention, wherein

20  Hc is selected from the group of tetrahydropyranyl and tetrahydrofuranyl, preferably
3- or 4-tetrahydropyranyl and 3-tetrahydrofuranyl.

R being selected from the group of
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phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclopentyimethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
5 independently of each other selected from the group consisting of NC-, C1_s-alkyl-O-,
C+.e-alkyl-, CF30-, CF3- and halogen, the halogen preferably being selected from

fluorine, chlorine and bromine.

R? independently of any other R being selected from the group of H- and C.g-alkyl-,
10

where the above-mentioned Ci.g-alkyl-group(s) may optionally be substituted

independently of one another by one or more fluorine substituents;

R being selected from the group of

15 H-, hydroxy and C4.g-alkyl-O-, whereby C4_s-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R both being H;

20

x independently of any y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x =0

or 1, most preferably x = 0;
y independently of any x: y = 0, or 1, most preferably y = 0;

and pharmaceutically acceptable salts thereof.



MO-040Fic9R1.0.2R2.5R3.2R4/5.3R10.0.4 MO-063 Hiol.4R2.4R3.2R4/5.3 MO-041
Hc9R1.0.2R2.53.3R4/5.3R10.0.4 MO-064 Hc10R1.4R2.4R3.3R415.2  MO-042
He9R1.0.3R2.5R3.2R415.3R10.0.4 MO-065 H 61R1-4R2.5R12 R115.3 MO0-043 He R1 .0.3
R2.5R3.3RAMBBRIYGAMO-066 Hc10R1.4R2.5R3.3R415.3 PCT/EP2009/053907

An 11th aspect of the inventions concerns a compound according to general formula

i of the 1st aspect of the invention, wherein

5  Hcis selected from the group of tetrahydropyranyl and tetrahydrofuranyl, preferably
3- or 4-tetrahydropyranyl and 3-tetrahydrofuranyl.

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
10  cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents

independently of each other selected from the group consisting of NC-, C1.g-alkyl-O-,

C+.¢-alkyl-, CF30-, CF3- and halogen, the halogen preferably being selected from

[y
Lh

fluorine, chiorine and bromine.

R* and R® both being H

20

and pharmaceutically acceptable salts thereof.

A 12th aspect of the inventions concerns a compound according to general formula |



MO-044 Hc9R1.03R2.5R3.2e53R10.0.5 WO 2009/121919PCT/EP2009/053907 - 96 - whereby
for each matrix embodiment of matrix O: x independently from each other =0, 1, 2, 3 or 4, preferably x
=0, 1 or 2; preferably being 0 or 1, more preferably x= 0: y independently from each other y 0, or 1;
more preferaBi{ y&81Hreby specific definitions with the embodiments Jf¢AERIEFL Y ail; and -
pharmaceutically acceptable salts and/or solvates thereof. and with the proviso - for each
embodiment of matri®@ O for that this proviso is applicable - such as for embodiments which comprise
Hc as defined Qy lici pr Hc3 - 10that if Hc is oxetanyl, which is bound via the carbon atom next to the
oxygen of the oxatgnyl; is no substituent attached to said carbon atom via a -CH2- spacer. It will
i \and/ ry 20 then Hc is unsubstituted, I. e. the 15corresponding valences of the
ring member gtoms e satirated by hydro?en. 100.0.5 In case R is not sufficiently defined in matrix O
it shall be R10.04'0r R1 prgferably, R10'0"5 hhatrix 1. WO 2009/121919PCT/EP2009/053907 - 97 -
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[R]y

wherein;

Hc is a mono-, bi- or tricyclic heterocyclyl group, the ring members of which are
5 carbon atoms and at least 1, preferably 1, 2 or 3, heteroatom(s), which are selected

from the group of nitrogen, oxygen and sulphur, which is in the form of —=S(O), - with r

being 0, 1 or 2, and

- said heterocyclyl group is or comprises 1 non-aromatic, saturated, or
partly unsaturated monocyclic ring which comprises at least 1

10 hetercatom as ring member and

- said heterocyclyl group is bound to the scaffoid by said 1 non-
aromatic, saturated, or partly unsaturated monocyclic ring which
comprises at least 1 heteroatom as ring member.

15 R being selected from the group of

Cq.g-alkyl-, Co_g-alkenyl-, Cog-alkynyl-, C4.¢-alkyl-S-, C1.g-alkyl-S-C4.3-alkyl-, C3.

7-cycloalkyl-, Ca.7-cycloalkyl-C1.e-alkyl-, C3.7-cycloalkyl-Co.g-alkenyl-, Cz.7-cycloalkyl-

Cog-alkynyl-, Cs_7-heterocycloalkyl-, Cs.7-heterocycloalkyl-C1.g-alkyl-, Cs.

7-heterocycloalkyl-Cy.g-alkenyl-, Cz 7-heterocycloalkyl-Cs.g-alkynyl-, aryl, aryl-Cq_g-
20  alkyl-, heteroaryl, and heteroaryl-C4.g-alkyl-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
fluorine, chlorine, bromine, HO-, NC-, OsN-, F3C-, HF2C-, FH,C- F3C-CH»-, F3C-0O-,



WO 2009/121919PCT/EP2009/053907 - 99 - MI-103 Hc8R1.4 2.5R3.3R475.3 whereby for each
embodiment of matrix I: x independently from each other =0, 1, 2, 3 or 4, preferably x =0, 1 or 2;y
independently from each other y = 0 or 1; 5and pharmaceutically acceptable salts and/or solvates
thereof and Wit HE/hitliSo - for each embodlmerlégof matrix O for that thi$pFA28 '8 cable - such

as for embodiments which comprise Pic as defined by Hcl or Hc3 - that  if Hc is oxetanyl, which is

bound viapirgcanbon e, neXiiA- therpp®ygen of- m@ﬂOow‘t&@b;Qegﬁ@ no gyhstiiygnt agached to

said carbon atom via a -CH2- spacer. It will be evident, that if x and/or y = 0 then tic is unsubstituted, L
e. the corm@p@ﬁ@ihﬁdv@enc@ﬂ?mhwﬁhgarﬁé‘mbe@amm§laﬁék$h@faféﬁ7b§'mmlbgbﬁ1 F58kghse Rl is
shall be Rijad Addltl ale diments ac to theg&vention

ffi ly defi di
oot o8 o AR N o et A L SRl O

embodiments gf@egnvenn@g_%@ regeisdidzach one.is RRipdrperdan: and.saparable, e, individual
aspect of the invention. R1R100.1 .) and Additionally mentioned are the embodiments (Hc5R1-11 2.0

-1R3.1 4/5-REeomysltRKE-(Rtwith (HooReaRotkidbe! ighizaiiggofamdris @sviutinedfdtshieglements of

trix I. 02009/ 919PCDE /153 07 100 f nd
e b R o O SISt AU 15 RIS T 1T o SR Ve B et set of

embodimeytgaceqrdingyo ts ef@%t;t@%t@lénﬁ&mwﬁmmwﬁ@m QraRpRNG Mtk each of

aspects 1 -17 and each of the embodlments of matrix O and matrix | in Wh He within the group
He[R2]X[FRIV-frayRoe-6@rof déf@\@d mjz%ﬂ)arfbcr@vmg%foomﬂ@@@mamn *RBego (RvRg¥eby the *
the attach pyraz |n e era al n=0,1, 2 tthat in
this subset forc% é%nb)é\{‘lﬁi eré gg%ﬁz #1% %ﬁ%pﬂs@keaa %ﬁe b by which
R2 nwou@@a@f@wmposww@@ mb}s,@p@ﬁbag@g[ 'SURELINLAD 1568, L2y one jatfyjfalsnd
mdependent subset of embodlments accordin

(R )N -C1.g-alkyl-, R’ -SOZ-(R )N -(R )N—C1-6-alkyl—, (R )QN“SOQ'(R )N—

Cr.g-alkyl-, (R"®),N-S05-, (R'*)oN-SO,-C1.g-alkyl-, and C.g-alkyl-SO»-,

whereby any of the Cs.7-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl-, heteroaryl-groups

15 mentioned above may optionally be substituted preferably independently of each
other by HO-, NC-, OoN-, F5C-, HF2C-, FH,C- F3C-CHy-, F3C-O-, HF,C-O-, HO-Cy.
g-alkyl-, R'%-0-Cy.g-alkyl-, R'%-S-C.g-alkyl-, C1g-alkyl-, (R"%)N-, (R'*)oN-C+.g-alkyl-,
R".0-, R"-s-, R'%-cO-, R"0-CO-, (R™),N-CO-, (R'®),N-CO-C1.g-alkyl-, R"-CO-
(R")N-, R"-CO-(R")N-C4.g-alkyl-, R"°-CO-O-, R'°0-C0O-0-, R'°0-C0O-0-C1_¢-alkyl-,

20 R'°0-CO-(R')N-, R'°0-CO-(R")N-C1.g-alkyl-, (R'®),N-CO-O-, (R™),N-CO-(R'')N-,
(R"%),N-80,-(R'IN-, (R"*),N-CO-0-Cyg-alkyl-, (R'°),N-CO-(R'O)N-C1.g-alkyl-, R'°-
SO (R'N-, R™-80,-(R'"N-Cg-alkyl-, (R')oN-SO.-(R'*)N-Cys-alkyl-, (R'%),N-
S0,-, (R'*),N-S0,-C1.6-alkyl-, and C1.g-alkyl-SO5-:

25 R? independently of any other R being selected from the group of

H-, fluorine, NC-, F3C-, HF,C-, FH,C- F3C-CH»-, carboxy-, Cq.s-alkyl- (preferably Co.
g-alkyl), Co-g-alkenyl-, Co-g-alkynyl-, C4_g-alkyl-S-, C1_g-alkyl-S-C4_3-alkyl-, C3.
7-cycloalkyl-, Cz.7-cycloalkyl-Cq.g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, Csz.7-cycloalkyl-



the present invention the embodiments thereof correspond with each of aspects 1 - 17 and each of the
embodiments of matrix O and matrix | in which He within the group Hc[R2Ix[R3]3, may be a group
defined by the following formula D1 position**(D1), 20 whereby the * is the attachment point to the
pyrazolo-grod} iﬁ”&%hzgf’é?formula land n =0, 1, 2.0r 3; except that in this"SUBSEX1B A& Embodiment
at the position ™ there is an R2 or R3 other than H.” WO 2009/121919PCT/EP2009/053907 - 101 -

This subseyig-aaliegI-soRset@draly dR2IN 0ne-slirsialiaadyndependant sybset of embodiments
according to the present invention the embodiments thereof correspond with each of aspects 1 -17

and each ohgieresysaigrits-ofaian 0Ghatarecy aralkidtOde- Ay th@ytoapy HejR2)x[R3b, may

be a grou fined by the following formula D1-2_ position **(D1-2 w e "is the
attachmer%%%cfir% f%etr%ég @rﬁ?o%qa?éﬁp‘i‘ﬁ'galéﬁérilqfo"réigéfel"i%‘)é{ﬁdeﬁf)ﬂ\jé’ %? gig% wherein | is
selected frari?fhe- groumdt MR with. 1 (RY) INRDGRZD)iq.Seieied Jraeiihe, arayp of C, N, O

and S(0)1, withr =0, 1, 2, in all cases with eventually remaining valences of | or Z2 being saturated by
H or &s the cagékitrad e by R2 or R3, except that within this subset for no embodiment at the position
" there is an R2 15that comprises an optionally substituted -CH2- group by which this R2 is bound at

said positigRgrs HiseBbeshinaaHed rabRERl8 Rdy-daidmally BE&INANIdNR] ARE JadarARJesRt subset of

embodiments according to 20the present invention the embodiments thereof correspond ‘with each of

aspects 1219 2RI AR ORISRV SR % SRR & IPHRISRASIFERG PN the group

He[R2], [Ralmey SactsEwroraRBENGY, hanollowingiesawiaRE-2 Fieloh,- WS 2909/ ikyI-
21919PCT/EP20091053907 - 102 - whereby th1e *is the %ttachment point to the1%yrazolo-group in
general forfutaaliahdrGa -atkgk FandayerdiR 2)bhis SREOed Bomatigigrang @ N0-430-S(0)r, with
r=0, 1,2 and Z2 is selected from the group of C, N, 0 and S(0)1, with r =0, 1 2, in all cases with
eventyally remaining valences of Z1 or Z2 being saturated by H or as 5the case may be by R2 or R3,
except that within this subset for no embodiment at the position ** there is an R2 or R3 other than H:

and in case R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R?: H-, F3C-CHy-, HF2C-CHa-, C1.g-alkyl-, Co-g-alkenyl-
, Co-g-alkynyl-, C4.g-alkyl-S-C4.3-alkyl-, Ca.7-cycloalkyl-, C3.7-cycloalkyl-C_g-alkyl-, Cs.
7-cycloalkyl-Co.g-alkenyl-, Cas.7-cycloalkyl-Co.g-alkynyl-, Cs.7-heterocycloalkyl-, Cs.

15 7-heterocycloalkyl-C.g-alkyl-, Cs.7-heterocycloalkyl-Co.g-alkenyl-, Cs
7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C.g-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-
, R'%-0-Cy.5-alkyl-, R'°0-CO-, (R"*),N-CO-, R'°-CO-, R'%-S0,-, or C15-alkyl-SO5-,

where the above-mentioned members may optionally be substituted independently of

20 one another by one or more substituents selected from the group consisting of
ﬂuorine, HO-, NC~, OzN-, F3C-, HF2C~, FHQC"’ F3C—CH2-, HO-C1_6-alkyl—, R1O-O-C1-
g-alkyl-, Cr.g-alkyl-, R"°-0-, (R"%),N-, (R"®),N-C+_5-alkyl-, and (R'*),N-CO-:

R’ independently being selected from the group of H-, hydroxy and Rm—O—;
25

R* and R® independently of one another being selected from the group of H-, fluorine,

F3C-, HF,C-, FH2C- and Cq.3-alkyl-,



This subset is called "subset a.2.2". 10 (a.3) In one individual and independent subset of
embodiments according to the present invention the embodiments thereof correspond with each of
aspects 1 - 17 and each of the embodiments of matrix 0 and matrix | in which Hc is or may be
tetrahydrofurrfyPO83%EEBE that within this subset for.go embodiment R2 is ZIHEMSUYFEEY hat is bound
at the alpha position to the ring oxygen atom. This'subset is called "subset a.3". (a.4) In one individual
and independent subset of embodiments according to the present invention the embodiments thereof
correspond with each of aspects 1 20- 17 and each of the embodiments of matrix 0 and matrix | in
which Hc ig40 be tetrahydrofuranyl, except that withjn this subset for ng embodiment R2 is a
R10-0- Cﬁéﬁ(@ﬁ%ﬂ?&ﬁ%ﬁ‘%é’v g%ﬁ%yg%%%%bétvgﬁlé Wbé%o%ﬁd Ba éqta{ (()arr?oormhae ?e_tr{.lghgarofuranyl,
which is atritae ladpba pasitiokytgtbeping oxygen atom. This subset is called "subset a.4". (a.5.1)In one
individual and independent subset of embodiments according to the present invention the

embodimeiis reclSayEeRRANEHARARBOL ImREIRg b/ aRsbeACH e Ambagimpnts of matrix O

and matrix | in which Hc is or may be tetrahydrofuranyl; except that within this subset for no

embotim@RIRILY Pe UBYEURE IRsIRANEEMY BOGRE aPaiBeAIBHRTR SBIPIE Be$iHgXSgen atom.

This subsetistadgtbrauhseir§.b Eon¥EindgOs9/121919PCT/EP2009/053907 - 103 - (a.5.2)In one
individual and independent subset of embodiments accordin%to the present invention the

embodim.(f;lf"l'fflﬁ,r iﬂ’%r_éﬁ?'@dﬂ*’é‘sﬁaﬂﬂ'mﬁbﬁeaﬁf efadpdets IF17-Ghtte .'Q_ﬁtﬁéflé)ﬁb&ﬁfﬂéﬁt@bf matrix O
and matrlx_lalﬁlg)zf\ghtgp_ I_?f% gﬁggﬁ{@}g}[%&@(@f%@?}k&ﬁé that within this subset for no

embodimént Isa oup-being bound a alpha position to the ring oxygen atom.
This subset is called "subset a.5.2". (a.5.3)In one individual and independent subset of embodiments
according to  the present invention the embodiments thereof correspond with each of aspects 1 10-
17 and each of the embodiments of matrix O and matrix | in which He is or may be tetrahydrofuranyl,

excepy thag 1P thie semssifpromembesiner! Redma Selecaliunyesqyadpeing bound at the alpha
position to the ring oxygen atom. This subset is called "subset a.5.3". 15(a.6)In one individual and
independent subset of embodiments according to the present invention the embodiments thereof

correspond WRHIHRINHLE8EELS P2T7PATIHERER BEIRG BRIBIIBRMTENR B ritriR 0 BnarR%aeri®l in which
Hc is or maieheetr Irethiopken «cept that in-this subs embodi is~a CH3- group
being botﬁd gfeﬁ %ﬁ%i’t@&‘?ﬁr@ A ﬁ‘g%% %ﬁ%‘?ﬂtbn@%ﬁﬁié&%@t 121%%7@85%&@&.‘63\ (@.7)In
one individlial-aadyindepehdeatisiih setabanbetitketsrasogrGing dtkyhe present invention the
embodiments thereof correspond with each of aspects 1 17 and each of the embodiments of
matrix 0 and matrix | in which Hc is or may 25be tetrahydrothiophenyl, except that in this subset for no

embosiimenidRa isaseRinSreGRBRIRYraIRedbmIBgAo I GEO U yawa GhtibiseROstar-ar -atom of
the tetrahydrothiophenyl, which is at the alpha position to the ring sulphur atom. This subset is called
"subset a 7@y togetherwith said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,
and wherein one of the -CHx-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -S-, -NH-, -N(Csz¢-cycloalkyl)-, -N(Cs.s-cycloalkyl-C4.4-alkyl)- or -
N(C1.4-alkyl)- preferably, and in particular preferably in case of (Rm)gN—CO-, these
20 two R groups together with said nitrogen atom they are bound to form a group
selected from piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl and thiomorpholinyl,
and where the above-mentioned members may optionally be substituted
independently of one another by one or more substituents selected from the group
consisting of fluorine, chlorine, bromine, HO-, NC-, OzN-, F3C-, HF,C-, FHoC- F3C-

25 CHy-, HO-Cyg-alkyl-, CH3-O-Cqg-alkyl-, Cqs-alkyl- and C4.g-alkyl-O-;

x independently from each other x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2,

preferably x = 0 or 1, more preferably x = 0;



30(a.8)In one individual and independent subset of embodiments according to the present invention
the embodiments correspond with each of aspects 1 - 17 and each of the embodiments of matrix O
and matrix | in which tic is or may be tetrahydrothiophenyl, except that in this subset for no
embodiment X9 R&E1919w0 2009/121919PCT/ER2009/053907 - 104 - eGP 4%ing a
CH2-group by which it is bound at the alpha position to the ring sulphur atom. This subset is called
"subset a.§'inteBhdantsy ifdividashandengependent sidvegirefeatdpgiments according to the present
invention the embodiments thereof correspond with each of aspects 1 17 and each of the
embodiments of matrix 0 and matrix | in which He is or may be tetrahydropyranyl or a
tetrahydrothiopyranyl, except that in this subset for no embodiment R2 is a CH,-group being bound to
the alpha position of the ring. 10oxygen atom oy the sulphur atom respectively. This subset is called
'subset a.gr?g(% %CSH%C%H?\%E}/%%?H ifal pRAERAL SIPELEB B diments according to the
present invention the embodiments thereof correspond with each of aspects 1 15 - 17 and each of the
embodiments of matrix 0 and matrix | in which He is or may be tetrahydropyranyl or a
tetrahydrothiopyranyl, except that in this subset for no embodiment R2 is a R10-0-C2_6-alkyl-group
having a GHitR-grewrdvisw/ireh it is bound to a C-atom of the tetrahydropyranyl or tetrahydrothiopyranyl
which C-atom is at the alpha position to the ring oxygen atom or the sulphur atom respectively. 20This
subset is called "subset a.10". (a.11) In one individual and independent subset of embodiments
according to the present invention the embodiments thereof correspond with each of aspects 1 17 and
each of the embodiments of matrix Q0 and matrix | in which Hc is or may 25be tetrahydropyranyl or a

tetrahydrothiopyth8Q /S8 FMHaRItHiS MWLM ¥R LSRN AT ROTS!A Be XA GRS having a
CH2-group by whightdhig hesnrdiahhe dlphadasiiaeiadns §ag expasn ARV hespulphur atom

respectively. This subset is called "subset a.11". 30(a.12)In one individual and independent subset of
embodiments acele?dfig to the present invention the embodiments thereof correspond with each of
aspects 1 17 and each of the embodiments of matrix O and matrix | in which He may be an WO
2009/0.21919PCT/EP2009/053907 - 105 - oxetanyl group, except that in this subset for no
embodiment Hc is an oxetanylgroup. This subset is called "subset a.12". (a.13)In one individual and
independeny substpicemnedimeatrigrs Aseg R he gl yaiand's Yahadimssithereof
correspond with each of aspects 1

of the 12th aspect of the invention, wherein

Hc is a heterocyclyl group according to a formula being selected from the group of
15 formulae .1, 1.2 and 1.3:

formula 1.1:



17 and each of the embodiments of matrix O and matrix | in which tic is or may be a cyclic hexanosyl
sugar group in which for any of the hydroxy groups the hydrogen optionally may be replaced by any
other group and / or tic is or may be 10 a cyclic mono-desoxy or di-desoxy hexanosyl sugar group in
which for any*ét #EéM=ning hydroxy groups the hydrogen optionally ma&F BEFEHIERY Yy any other
group, except that in this subset for no embodiment R2 is a CH3-group being bound at the alpha
position todhedAng OxyaEPA Y e PSS! iteatebirgeses, aalrﬁi?,lér(miﬂﬁm?gf netivigual and
independent subset gf embodiments according to the present invention thg er2nb03 Iments thereof
corresporid,witH,ddBh, afraSfeptavith 17=afd eathvdfarebgrabtsdintems of Matk 0anis @athikll in which
tic is or may_be a _cyclic hexanosyl sugar group in which for any of the hydroxy groups the hydrogen
optionally yoéesﬁéﬁiaced by any other group and / or Hc is or may be a cyclic mono-desoxy or
di-desoxy hexanosyl sugar group in which for any of the remaining hydroxy groups the hydrogen
optionally may be replaced by any other group, except that in this subset for no embodiment R2 is a
Coaltyl-droiFROINg LTS T A Ao WFiG dhyben e oD THID B LB e Ealied
"subset a dybteta. bbjlonatie imdiyidead adulibid eperdl entdstdrset-of2eorbodinleots avsoddargttecthe
present i i . ' reof correspo ' h ts 1 17 g ach of the
em bodimngr%@ac%%/n@ﬁﬁ%@a%%%W%% ?cqﬂfi;:?ﬁ%yo@%m\é?/h %%ﬁ%éegggi%)é?h@%,%&a% d%glrn 8 roup in
which for Bng-ofetmbenbeosd grodieg enedtyae geheoptiv saith waythe bepiise driejeaalwtheingroup and /

or He is oL raay leﬁ)@/%ﬁ@m@s%}gﬂ {ﬁ%eﬁqéybgmyégégar group in which for any of the
remaining hydroxy groups the hydrogen opfionally may bé replaced by any other WO
2009/4.21919PCT/EP2009/053907 - 106 - group, except that in this subset for no embodiment R2 is a
R10-0-02séalliwlgmup being bound at the alpha position to the ring oxygen atom. This subset is
called "subset a.15", 5(a.16)In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1 - 17 and each of the
embodiments of matrix O or | in which R2 is defined such that it may comprise a group selected from
(R10)2N- and (R13)2N-C1_3-alkyl-, except that in this subset for no embodiment R2 shall be (R10)2N-
or (R10)2N-Zl——€_ =atky(-, 10while all remaining definitions of R2 remain unchanged. This subset is
called "subsefn.1@8B b)) subset of embodiments of matrix O or matrix | with respect to R415 (b.1) In one
individual andndependent subset of embodiments according to the 15 present invention the
embodiments thereof correspond with each of the embodiments of matrix O or matrix | in which R415
is R4/5.2, whereby for the embodiments of this subset R4/5.2-2 shall mean that R4 and Rs
independently of one another are H- or fluorine. This subset is called "subset b.1". 20 C.) subset of
embodimen{g of matrix | with respect to Rl (c.1) In one individual and independent subset of
embodiments according to the present invention concerns each embodiment selected from the group
of matrix AiIng RiebeigeeitinedfiorRudR | Rti3.3or K10A : for the embodiments of this subset each
of the-defigitiang,219.2, B9 Band QA S seer oo (BRI I IS u MG A GARe it R S
bound to & nitrogen atom. This subset is called "subsét C.1".

besides the two atoms and one bond - which may be a single or a double bond - it

shares with A consists only of carbon atoms and that may be saturated, partially
saturated or aromatic; the substituents R? and/or R® independently of each other and
independently of each x or y may be at ring A or ring B; whereby the two ring atoms

20  that are shared by the two ring systems A and_B both may be carbon atoms, both
may be nitrogen atoms or one may be a carbon and the other one may be a nitrogen
atom, whereby two carbon atoms or one carbon and one nitrogen atom are preferred
and two carbon atoms are more preferred;

25  formula 1.3;



WO 2009/121919PCT/EP2009/053907 - 107 - the embodiments of matrix O or matrix I" correspond
with embodiments of aspects 1 - 17 and matrix 0, matrix | respectively, whereby the scope of specific
definitions is changed. In case these changes are limitations the new definitions can be considered to
include provi¥Ya 2GterdfdPe these embodiments arg. considered to be onlyPGIEE2¢8%/%1348pects 1 - 17
and the embodiments of matrix 0, matrix | respectively. Each embodiment of general formula | defined
by aspects 1 - 18 and any of the elements of matrix 0, matrix I, or each embodiment defined by the
above subsets a.), b.) or c.) is considered an independent and separable aspect of the invention, i.e.
an 10individual aspect of the invention. USED TERMS AND DEFINITIONS Terms not specifically
defined heret se given the meanings that would be 15 given to them by a person skilled in the
art in light re and the context. Examples include that specific substituents or atoms are
presented P 2 letter code, like H for hydrogen, N for nitrogen, C for carbon, O for oxygen, S
for sulphur and the like. Optionally but not mandatorily the letter is followed by a hyphen to indicate a
bond. As used in the specification, unless specified to the contrary, the 20following terms have the
meaning indicated and the following conventions are adhered to. In the groups, radicals, or moieties
defined b&t#{Y, the number of carbon atoms is often specified preceding the group, for example,

C1_6-alkyameang e aikylgbm & #lurdical having 1 to 6 carbon atoms. In general, for groups
comprisin%&t]t\%vo or 75 more subgroups, the last named group is the radical attachment point, for

g
example, %HGLIRP Téars MBKSURRAESEIKE EF AR REFHAM I8 RISA. SRAPRAEINT SYatETbstituent
startssor ethds withpiaonfises sty enayiplze hesides Thiswignemphasiaessthetatmebmesispomy like in the

aforementigned example HS-alkyl-, where the "alkyl" is linked to the group of which the HS-alkyl- is a
substituer! AR SNBRARS 08U BEISR CHRIBRTonAIRRIBALLPIERHS QAFoPERd

conventiopeiahtreatyanedencesrl g Riggwaed ans aehiaMgdon all formulas and groups. WO
211119/121919PCT/EP21109/053907 - 108 - In general, all “tautomeric forms and isomeric forms and
mixtures”, whether individual geometric isomers or optical isomers or racemic or non-racemic mixtures
of isomers, of a chemical structure or compound are intended, unless the specific stereochemistry or
isomeric f&hbéé@eeiﬁcwwmmmgn'ou;b]efcompound name or structure. The term "substituted" as
used herein explicitly or implicitly, means that any one or more hydrogen(s) on the designated atom is

replaced with a member of the indicated group of uF tituents, pravided that the designated atom's
norr;}(z(}ll va\ﬁ‘qeh%g q(sy?mt ?6 E%Ceggéngj In Cade A LD @H u&eH?Tgl Bun 9?5?%8%1%85%8 88?1‘%({9'6.9?'3}1 0X0
substituerdnpdudtesohsgituent replaces two hydrogen atoms on the designated atom. The substitution
shall result in a stable compound. "Stable" in this context preferably means a compound that from a

PharmaceHert RS ivasHeRRRATIRINEADS RIAISHGie I AR NAUpER R 5ed as an

active pharmaceutical bingredient of a pharmaceutical composition. If a substituent is ined, it

shall be h98?o§%§@9‘?ﬁ@i@rﬁf 'TBBfF_%‘)ﬁkiﬁ)?'tg%@fﬁlﬁ@é@‘i@%@éﬁﬁmré_’iﬁﬁ’e‘?‘%ﬂ@%ﬁ?@é%ﬁaonding group is
substitutegh pfrikds BAbRC RGNS, INGAYIOCEITENAIBere e 197 i Used.dhe 2@nencsubstituted
variation is a more pronounced aspect of the invention, i.e. preferably there are no such optional
subsltftueriﬁzva@plh’r@s@1'1@Mrma®1ﬁt®aﬂly_§aﬂqptaﬁleé-bﬂleﬁnp@)yﬁdymmlklyle, @ifer to those

compounds, materials, compositions, and/or dosage forms which are, within the 25 scope of sound

medical de%E}?é,kghfPa@r@ S Feewity b f850aY bSiRRRAM g 3iNg-afimals without
excessive. IaXieiy JEEHIRN. e OISR |%D?Ié?kSJP!QB?rQﬁmMF%ﬁQR@-Comme”S“fate with a

reasonable benefit/risk ratio. As used herein, "pharmaceutically acceptable salt(s)" refer to derivatives
of the tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its

ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
20 atoms, (R'),N-, (R'),N-C1.g-alkyl-, R'®-0-, (R'%),N-CO-, (R'®),N-CO-C1g-alkyl-,

R"-CO-(R")N-, R"-CO-(R"))N-C1¢-alkyl-, R'°0-CO-0-, and R"°0-CO-(R')N-:

whereby any of the Cs7-cycioalkyl-, Cs.7-heterocycloalkyl-, aryl, heteroaryl,
tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-groups mentioned above
may optionally be substituted preferably independentiy of each other by NC-, O2N-,
25 F3C-, HF2C-, FH,C- F3C-CHy-, F3C-O-, HF2C-O-, R'%-0-C1g-alkyl-, C1.g-alkyl-, R’-



30 disclosed compounds wherein the parent compound is modified by making acid or base salts
thereof. Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines; alkali or organic salts of acidic residues such as
carboxylic actid;2a¢fiith fike. The pharmaceuticaléy acceptable salts incluBETEE286HIEMBNnal
non-toxic salts or the WO 2(109/121919PCTTEP 8091053907 - 109 - quaternary ammonium salts of
the parentsoRPoBSLIRMEM:! BXARIINTOD. NARIRKEY ASEABI PLPIARIAGABrERIBRMPle,
such conventional non-toxic salts include those derived ffom inorganic acids such as hydrochloric acid,
hydrobromimmitismwltfemb)aaéﬁ-@!ﬂfamic acid, phosphoric acid, nitric acid, and the like; and the 5 salts
prepared from organic acids such as acetic acid, propionic acid, succinic acid, glycolic acid, stearic
acid, lactic acid, malic acid, tartaric acid, citric acid, ascorbic acid, pamoic acid, maleic acid,
hydroxymaleic acid, phenylacetic acid, glutamic acid, benzoic acid, salicylic acid, sulfanilic acid,
2-acetoxybgnzoic acid, fumaric acid, tolugnesulfonic acid, methanesulfonic acid, ethane disulfonic
acid, oxalfR dBRePE0dssthicieracrinahR the Meeselediss HEampberiie'é? #e present invention may have
both, acid as well as basic groups, those compounds may therefore be present as internal salts too.

The pharmigceylisai assentable sslts ofihe pregemtipvenson.apgibe suibasized 15 4Ry he parent
compound v%nch conta|n1soa baS|c1or acidic moiety by conventional chemical methocZis. Generally, such
salts can 8 pigd«rén by re@exifig ﬂ)bl-free acid or base form of these compounds with a stoichiometric
amount of the appropriate base or acid in water or in an organic solvent, or in a mixture of the two;
generally, non-aqueous media like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are
preferred Whergrthys'aboy eonsidierszt! coambersds dyapptdessly an actisttpiae mdpendethity mesent
oo Sheunafien Gt s AR a0 AdRIMMASHPIRSRIRATYES Socordng o
the present invention are prepared by modifying functional groups present in the compound in such a
way that thesenaothivineyamnewadsfarsr@iiye, the original functional groups under physiological
conditions. Prodrugs include compounds of the present invention wherein a hydroxy, amino, or
sulfhydryl group is bound to any group that, when the prodrug of the present invention is administered
to a mammalian subject, is retransformed to free said 30 hydroxyl, amino, or sulfhydryl group.
Examples of prodrugs include, but are not limited to, acetate, formate and benzoate dgrivatives of

alcohol afPSARiIfEsaR iGhAIGHRFE 1 RIERBFHNAEE & B EPISEEMBVA . thigR™ shall
2009112191 9RGUERZO004153007 10 Aetgbolice’ are confideredas ceralygp ofghe

compounds according to the present invention that aré forméd in vivo. Active me
metabolitescifwv aiayse @spheyoiaalkiogical-eltgct. Gvilhbeappuiciited, tiat etebsdijemafkyie
com[égunds according to the present inventions are subject to the present invgntion as well, in

partitlar Ge6vdliHetitedY Somedthe ReieiMd S RIBSPRIMNCsoitdtds. Rror@hE pendlb¥es of the
invention 2 HI'S es Fefers 10 thase s of theseompounds which form, in the solid or liquid
state, a cﬁrn@pﬁ%y’%&ﬁa@l ’v&i{th o) végmfegh %Ps% Ie;%/drates are a specific form of solvates in
which the coordination takes place with water. According 10to the present invention, the term
preferably is used for solid solvates, such as amorphous or more preferably crystalline solvates.
"Scaffold": The scaffold of the compounds according to the present invention is represented by the
following aorerstrudiare, tie nabevatioerfonbith isamtieasedrinyl Soplidnatiyilblee suiskstittifetthe skilled

person in. [ this. scaffal n l%e described by its tautomeric "enol” form WO
001210 A CLBoUTEL B Bt bl O T SIS T e or s SR
repregentatiosistofglug fuafioddasiiall e alkpisidered the subject of the present invention, even if only
one of the two representatives is presented. It is believed that for the majority of compounds under
ambient conditions and therewith under conditions which are the relevant conditions 5for a
pharmaceutical composition comprising said compounds, the equilibrium of the tautomeric forms lies
on the side,of the pyrazolopyrimdin-4-ong representation. Therefore, all embodiments are presented
as pyrazdbpPHaREASEHHecHSAvVAANEs Br Riine saleses Eanpia a8, ald]pyrimidin-4-one derivatives.
10"Bonds": If within a chemical formula of a ring system or a defined group a substituent is directly
linked to 2 3iOMk & AEPER IkRGRYR "WhERIBY dormyla, s 'daﬁ&ﬁ‘am{j&é%ﬁeh&nwgvs only
attached to thé corresponding atom. If however from another substituent like "RxR™ a bond s not
specificalynitnée chtyahuatame, af tioei medosystiee dnud th@vwptefeeaily ﬂh%tméngéiof the ring or group this
means 15that this substituent "RxR" may be linked to any meaningful atom of the ring system /

25



group unless stated otherwise. "RxR" The bond symbol "-" (= minus sign) or the symbol "- (= minus
sign followed by an 20asterisk sign) stands for the bond through which a substituent is bound to the
corresponding remaining part of the molecule | scaffold. In cases in that minus sign does not seem to
be sufficientl)V &8¢ /& Heterisk is added to the bo )d symbol "-" in order t&HEEFHIEWY boint of
attachment of said bond with the corresponding main part of the molecule! scaffold. 25In general, the

bond to o¢ ahthr hieripaiefiieg beterearrienikye hetemey@yl Peatrseaa s wRS Mdyike, effected
via a C atom or optionally an N atom. WO 2009/121919PCT/EP2009/0539117 - 112 - naphtyl group,

more pref@fsbIPatBHe RERERRYY TRCABRARMY PhREE fGNPIBIsEING BT dHPEBBteXRQIRNIN the
present degeriptgl) iR4he @RSengeha further definition. 5 The term ti-alkyl' denotes a saturated,
branched or unbranched hydrocarbon group with 1 to n C atoms, wherein n is a figure selected from
the group of 2, 3,4, 5, 6, 7, 8, 9, or 10, preferably from the group of 2, 3, 4, 5, or 6, more preferably
from the group of 2, 3, or 4. Examples of such groups include methyl, ethyl, n-propyl, isopropyl, butyl,
iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl, tert- 10pentyl, n-hexyl, /so-hexyl etc. As
will be evirdhirfdepetntenantestn sugholisr potytigr®ld ssitignaliyaen bersubstijrsag.dfhis definition
applies for the use of "alkyl" in any reasonable context within the present description in the absence of

a further definitipn, In.cases jn which the term ti-alkyl" s used in the middle of two other groups /
15substit h?é,a%%e’ ’f%@éi(%)fﬁb%\ﬁmlT"Cﬂ?ﬁ-%?/?{%g‘%ﬁ%%-alkyI-O-", this means that the "C1-alkyl"-moiety
bridges said two other groups. In the present example it bridges the Ci_n-cylcoalkyl with the oxygen
like in "cyclopropyl-methyl-oxy-". It will be evident, that in such cases "Cl1-alkyl" has the meaning of a

"C1_r-alkfiBHd" $356er iRES et enSretRpdinteREeTRR G I S i 8eATE BHRRRN Ret thaykyl" may
be bound #e:2Qdgdir@iwitRisany Mesden Sisrefinhreisraply therishehandaryribaiRgpiad at the

distal right hand end of the alkyl group and left hand group at the distal left hand side of the alkyl
groul) Tharshmesigplies foobthe substifierts. PhéherheterocyrlarioIriteforeses brctigd or

nranchod eLpcoEn AU 12 o4 o AL s e CEC R g goen. caron

double bo in N prefera alle the grou 5,7, of'g more

preferablysfyd)- Drefcfatngrarer aiesabiv @0 fefranppscakeush @duns- noudaaibend. A 1dropenyl,
2-propenyl, iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2- methyl-l-propenyl, 1-pentenyl, 2-pentenyl,
3-pentenyCIREH BN SBiFhBHRQESD 0BV M%%!?f@%@%@l?@ﬂfé%ﬁW,”l@i@ﬁé'ﬁW}’S-hexenyl

etc. As wiiperayidgnbiresndhe censextioiighdad. thiatnyheriayp optionally can be substituted. WO
2009/121919PCT/EP20091053907 - 113 - This definition applies for the use of "alkenyl" in any

reasb%abr%ngontext within the present description in the absence of a further definition if no other
definition. In cases in which the term 4C2-alkenyl" is used in the middle of two other groups /

substituent r;gb E) e defipitio for -arﬁl lies..S The term "C2 n- Ikné’d nates a
branched\g?f%netﬁé:]% %ﬁ(ﬁ%@%%?ﬁ QGroEpr;/svit X% %Ag%a{i r%%%’r%rtgtfj geésxp o%gég eé]rﬁ u?) (.,e.a
carbon-capberangie by ayediersirerspbstiuabiis Isatcatodlirersehe grodaotsisgnguy of 3, 4, 5, 6, 7, or
8,MO'€ i 1orine, NC-, F5C-, HF2C-, FHsC- F3C-CHo-, CH3-O-Cyg-alkyl-, C1.c-alkyl-, and Ci.

20 g-alkyl-O-;

x independently from each other x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2,
preferably x = 0 or 1, more preferably x = 0;

y independently from each other y = 0, or 1, more preferably y = 0;

25  and pharmaceutically acceptable salt forms or solvates thereof.



preferably 3, 4, 5, or 6, more preferably 3 or 4. Examples of such groups include 10 ethynyl,
1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2- pentynyl, 3-pentynyl, 4-pentynyl,
1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5- hexynyl etc. As will be evident from the context, such
C2_n-alkynyMfPoif’dptidfally can be substituted. ... This definition applieBGEEEEMLE3Wkynyl" in any
reasonable context within the 15present description in the absence of a further definition. In cases in
which the AerrdtG 2aspaiéy ofthis insedtiondh eonidaties of bompthergiotyrs ihsubsidnenis fdpeaiaalogue
definition as for C-glkyl applies.,.The term."C34 -cycloalkyr denotes a saturated monocyclic group with
3tonC riﬁfﬁff e&?&ﬁﬁ?ﬁé@ééﬂ%ﬁ%’&é‘ %"\?ar’déeo'y?ﬂﬂ to8(=4,5, 6, 7, or 8), more preferably 4 to 7,
more preferably such C3_rr-cycloalkyl is 5 or 6 membered. Examples of such groups include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl etc.. This definition applies for "cycloalkyl"
in any reagensile; o RERXFIAIBI BB IseaskdasrsptipR krdie absence of a further definition. The term
"halogen" denotes an atom selected from among F, Cl, Br, and I. The term "heteroaryl" used in this
application denotes a heterocyclic, mono- or bicyclic aromatic ring system which includes within the
ring system itself irayition to 30 stone C one or moretheteroatom(s) independently
selected from N, 0, Jor S. Am yclic ring’s preferably-gensists of 5 to 6 ring members, a
bicyclic ring system preferably consists of 8 to 10 ring members[Preferred are WO
2009/121919PCT1EP200910539117 - 114 - heteroaryls with up to 3 heteroatoms, more preferred up
to 2 heteroatoms, e preferred 1 heteroatorf® Preferred het@rpatom is N. mples of such
moieties are ben@olyl, bengisoxazolyl, berﬁl, }-oxazin eﬁzoxazol-z onyl/benzofuranyl,
benzoisothiazoljl, 1,3-benzodiox enzothiddiazely!, benzofhigb/z(tyl, 5benz’btéiw’ I
benzoxadiazolyi, benzoxazolyl, chromanyl, chromenyl, chromonyl,
cinnolinyl,2,3-dihydrnbenzo[l,4]dio>;myl,2,3-dihydn0ben60furanyh\3,4- déhydrobenzpil ,/41oxazinyl, 2
,3-dihydroindol yl,{l ,3~¢ ihydroisgpen furanyl/%&/\{mydrois@@ﬂ? ,7-dih3@»rolizinyl,
dihydroquinolin-Z-anyj dihydroguipolig-4-  * N * *
onyl,furanyl,imidazo[1,2-a]pyrazinyl,imidazo[1,2-a]pyridyl,imidazolyl, 10imidazopyridyl,
imidazo[4,5-clithiazolyl, indazolyl,c'??dolizinyl, indqlyl, isobenzofura@/,

isobenzothienyl,i cﬁy manyl,isoc
isoxazolyl,naph dipyl,1,2, a

I
yl,isandoysdaquinoli -o‘n7/l, isoqui %yl]isothiazolyl,
iazoyl, 1,3+ * /s *
yrid N N

oxadiazoyl,1,2,5-oxadiazoyl,o0xazol yl,oxazolyl,2-oxo0-2,3-
dihydrobenzimidazol I,2-oxo-2,3-diiﬁ/droindolyl,1-oxoindany|,phthalazinyl,
yi

pteridinyl,purinyl,p zmyl,pyrazo alpyridyl,pyrazolo[1,5-a] idinyl, N\
pyrazolyl,pyridagi I,pyridopyriinl j yridyl(pyrid pyridyl-| Joxid ,pyrimig%l’,_r//
pyrimidopyrimidinyl; pyrrolopyridyk-pyfrolopyrimidinyt; pyrrolyl, g olinyl, quinofim=4-onyl, quinolinyl,

quinoxalinyl, 1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, tetrazolyl, 1,2,4-thiadiazolyl,

1,3,4-thiadiazolyl, ,@, - thiadiazglylXthjazolyl, thi 3-dlim idaz8& thienol3, 6) rrolyl, th
ienol[3,2- iophenwg;hi%yl, triazinyt, or triazolyl~Rreferred heteroaryl groups ar raﬁ/l, isoxazolyl,
pyrazolyl, pyridyl, pyjridinyl, thie nd thiazol More prefe heteroaryl gpoups are
oxadiazolyl, triazolyl, pyrazolyl, furanyl, and pyridyl, more preferred is pyrazolyl and pyridyl.
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The definition pyrazole includes the isomers 1H-, 3H- and 4H-pyrazole. Preferably 30pyrazolyi denotes
1H-pyrazolyl. WO 2(1(19/121919PC F/E1'2009/11539117 - 115 - The definition triazole includes the
isomers 11-1-, 3H- and 4H-[1,2,4]-triazole as well as 1H-, 2H- and 4H-[1,2 3(Zjétriazole. The definition
triazolyl therdlSHEHEIGHEE 1 H[1,2,4]-triazol-1-, -3ggnd -5-yl, 3H-[1,2,4}-tri 1'—%—2‘5'385-%%%
4H-11,2,41-triazol-3-, -4- and -5-yl, 1 H-[1,2,3]-triazol-I-, -4- and -5-yl, 2H-(1,2,3]-triazol-2-, -4- and
-5-y1 as well 5as 4H-[%:2,31-1;riazol-4- and -5-yl. The term tetrazole iacludes the isomers 1H-, 2H- and

5H-tetrazole. desfiniion t Iy therefo ltdes 1H-té 0l-1- and -5 % zol-2- and
-5-y1 and 5Htes . The definition indole i es the isamers IH- anc The term
indolyl preferably denotes 1H-i 7}";?‘9 t®m gindole includes the isomers 1R- and

2H-isoindole. This definition applies for "Reteroary™ in aﬁry reasonable context within the present
description in the absence of a further definition.CThe term "N-linked-pyridine-2-one used in this
application denotes: 20 and its tautomeric form The term "heterocycloalkyl" within the context of the
present invention deEg)tesOa saturateq)S to 8 member(gd, preferably 5-, 6- or 7-memhpere8 ring system
rbergd bigyclic ring system, whiefr ingtlGde~1, 2, 0or % hetéroa Selegted from N, O,

and/or S. Prefe ol are/l, 2, o3 hetérogtoms e preferred qumbergf ca toms is 3to 7 with 1,
2, 3 or 4 heteroatoms sélected LN\\0, and/or'S. Such heterocycloalKyl groups are addressed as

C3_7- h eterocycloalkyl.  Preferred are saturated heterocycloalkyl rings with 5, 6, or 7 ring atoms, of
which 1 or 30 2 are hetProatoms and the remaining are C-atoms WO

0091053907 116 - Whﬁ%@.?-hetgﬁé@%lwl- substituents are
mentioned, the preferred embodiments thereoKare/5-, 6-,- or 7cmembered cycles, more preferably
monocycles. @ ¢ 1, 2, 3°01% heteroatoms selected fr6m’N, 0, and/or 5, whereby 1 or 2 such
heteroatoms aréxp sd, more preferahly Xsu€h Saiehvatym. 6 Befered example for
heterocycloalkyl include morpholinyf; plperidiBy;, piperazjnyl, th_jolmgr%hglinyl, oxathianyl, dithianyl,
dioxanyl, pyrrolidinyl, tetrahyd¥&furaiy®; dioxolanyl, @’xa’thiola%yl, ipglazolidinyl, tetrahydropyranyl,
pyrrol inyl, tetrahydrothienyl, oxaz®iflinyl, homopiperazinyl, homopiperidinyl, homomorpholinyl,
10homothiomorpholinyl, azetigiay, Q,grdjaza&lﬁlah@ﬂrﬁll or%?r&zﬁﬁﬁ@yl group. This definition applies
for "heterocycloalkyl" in any reasonable context within the present description in the absence of a
further specific definition. 15The term "heterocyclyl" specifically is used to define the group tic in
formula 1§fm%formul?e&§/vai h ar%derived thereof and therefore will be independently used from the
definition of ' %‘Re%s&% £ %P"Ht WRYPRE definitions for "heterocycloalkyl" shall be comprised within
the definition for "heterocyclyl”. Pic is a group which is or at least comprises a non-aromatic
heterocycRatkyligrouwhicicisdioynd ©;theygrediria.C20;Wikin the; gomnsexioel theap@sendtyivention
and as used herein, specifically within the context of Pic "heterocyclyl" means a non-aromatic
monocycl%?%f&?/@f@gry{ricyclic ring system, whereby the ring members are carbon atoms and at least
one, preferably one to three heteroatom(s) selected from the group of nitrogen, oxygen, or 25 sulphur,
the sulphwhssihthpaabave-greniiors@nemitars bedylioralp teusibsitity tegsietepaagdatthef be
bridged. %&Fé‘a?ﬁ?ép%m‘?e"&'}'ﬂSr@%@&%@ﬁ@é@%&éB‘%ﬁ%@b@&{?E?or%gé’f igricyclic ring

system within the present context.  This heterocyclyl group may bé saturate o?gartly unsaturated,
whereby ifiugyitentd Bowithoneoné ehd bondlGngRystemCat ot ofdlofthBstiChiot dret&lic. This at

east one EAAIGTAYE A0 SYSIeTReORSes a0 @l leagt nelieterostopy WO

7-cycloalkyl-C1.g-alkyl-, aryl, aryl-C4.g-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-, C3.

10 7-heterocycloalkyl-, C3 7-heterocycloalkyl-C4.g-alkyl-, tetrahydrofurany!-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidiny! being bound to O via one of its ring C-
atoms, (R"%),N-, (R"),N-C1g-alkyl-, R"°-0-, (R"),N-CO-, (R'°)oN-CO-C1.6-alkyl-,
R"%-co-(R")N-, R"°-CO-(R")N-C¢-alkyl-, R'°0-CO-0-, and R"°0-CO-(R')N-;

15 whereby any of the Cjs7-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl, heteroaryl,

tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-groups mentioned above



- 117 - intended. For example, the term "tetrahydropyranyl” includes 2-, 3-, or 4- tetrahydropyranyl and
the like. In cases with more than one ring system, the bonding to the scaffold is via at least one ring
atom of the non aromatic ring system comprising at least one heteroatom. Preferably this
heterocyclyl-§Y8dfi'%1BBRd to 5 the scaffold via pitrogen atom or one of HEEBAMARS8Carbon atoms
in said ring system. More preferably it is attached to the scaffold via a carbon atom of the non-aromatic
heterocycligansoaispiaig baUshoBEIEIae G ERMP isp BRdEseyl oreshes b anRieted Ith a
cycloalkyl, 10 another heterocyclic group, an aromatic ring system, such as phenyl or ma){obe part of a

spirocyclidsystenfr2fer aFfdsed dnarnbiatdtsSyStentfbe-two Ring@ystentdshale a8ttt b&ween two

adjacent ring ato In_the spiro variatian, the two rin stems. have one ring atom in.common. 15The
monohete o"Cbelic%TQg ys%?ﬁﬁﬁvi%ﬁ%hi%géﬁéﬁo ha??@%bﬁi%?gﬁigﬁioﬁw%%% Ay lrf?@f%@rp% s, in
which at least-epgtRigtersbly’ &ireo three, of the carbon atoms have been replaced with a heteroatom
such as nitrogen, oxygen, or sulphur, the sulphur being part the group - S(O)r - with r being 0, 1 or 2
comprises preferably 4 to 8 ring atoms. Within this context preferred are 5-, 6- or 7-membered,
saturated or at least 20partly unsaturated heterocyclic rings The heterob cyclic ring systems within this
definition are bicyclic ring systems with at least one, preferably one to three, of the carbon atoms have
been repl%eiddn’;bleraadbet@ro&ﬂrmsih@n RS béiroy salevig donotrsipbup tie sulphur being part the
group - 25 S(0)r - with r being 0, 1 or 2; the ring system has at least one non-aromatic ring, which
comprises saig at least _heteroato r&%t %lj lic ring system comprises preferabl Zto 12 ring
atoms. Within %%gr@c?ntegn%r’efé%ég ape?:‘ @% - t)‘% %@mb@?@%?ﬁs&a&mrg erSP ?agﬂeg%‘f)?r?&! nsaturated
heterocyclir Minge.ROTie heterptrieyglic ring systems within this definition are tricyclic systems of
annelated monocycles, in which at least one, preferably one to three, of the carbon atoms have been
replaced with a heteroatom such as nitrogen, oxygen, or sulphur, the sulphur being part the group -

S(0)i16 withy R &reitgelato0’ 2n Enid i SyisiaBe Ram A pt8REI B L8PSR 2098/8Rd8ATy 4.8 - at

least one non-aror;g{tic ring, which comprises said at least one heteroatom, and the tricyclic ring

system cAMpd e?é(rggﬁlq Y% AHGSLIHRTYS 8RR TIRE JARPSRRERIRY Aentioned within
this definifigarare, eanhreferalply 5nm.@fﬁh§r€d, spirocyclic rings which may optionally contain 1, 2
or 3 heteroatoms, selected from among oxygen, sulphur, and nitrogen. Such systems optionally may
be annelated with an aromatic ring system such as phenyl. The order of preference of heterocyclic
ring systems is: monocyclic ring systems are 10more preferred than bicyclic ring systems, which are
more preferred than tric;g_clic ones. Examples for such heterocyclic He groups according to the present
invention and thecfsltsnMggediacbed top WOg2008Hi2h 34 8P DF/ERA0E9/06880) ThisLRI shall

15 be independently of any other R?: H-, F3C-CHz-, HF2C-CHy-, Cqg-alkyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-C+_g-alkyl-, C3z 7-heterocycloalkyl-, C3.7-heterocycloalkyl-
C1.e-alkyl-, aryl, aryl-Cqg-alkyl-, heteroaryl, heteroaryl-Cqg-alkyl-, R'%-O-C1.s-alkyl-,
R'°0-CO-, (R'%),N-CO-, R"°-CO-, or C+.¢-alkyl-SO5-,

20 where where the above-mentioned members may optionally be substituted
independently of one another by one or more substituents selected from the group
consisting of fluorine and C1-6-alkyl-;

R’ independently of any other R being selected from the group of

[ 3
(9,1

H-, hydroxyl and Cq.¢-alkyl-O-, whereby C4_-alkyl-O- may optionally be substituted

by one or more fluorine, chlorine, bromine and HO-;



'XX(NC1X=0,SorNp=1,2,340r509=1,20r3 xt(>1cl X=0,SorNp=1, 2, 3,4 0r5qg=1,20r3 x)icd
X=0,SorNp=12340r5q9g=1, 2or3 ,wherein stands for the bond by which said group is bound
to the nitrogen atom of the scaffold, that is numbered as 1. WO 2009/121919PCT/EP2110910:53907 -
120 - The teff'3%8"1&EMdtes an oxygen atom as sibstituent that is bond&§ BFE U8B Bond,
preferably it is bonded to a C-atom. In case oxo is used as a substituent, the oxo replaces two
hydrogen atoms of the corresponding atom of the unsubstituted compound. The following schemes
shall illustrate a process to manufacture the compounds of the present invention by way of example:

Scheme ]R4 gﬁyﬁunﬁiﬁégﬁé%f} of one another being selected from the group of H-, fluorine,

and methyl; preferably independently of one another being selected from the group of

H- and fluorine, more preferably R*and R® being H;

R independently from any other R being selected from the group of

Cq.6-alkyl-, C3.7-cycloalkyl-, aryl and heteroary!

where the above-mentioned members may optionally be substituted independently of
10 one another by one or more substituents selected from the group consisting of

ﬂuorine, F3C-, HFQC", FHQC", F3C-CH2-, CH3—O—C1-5-alkyl—, Cq-@~a!ky!—, and Cq-gwa!kyl«
O

x independently from each other x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2,
15 preferably x = 0 or 1, more preferably x = 0;

y independently from each other y = 0, or 1, more preferably y = 0;
and pharmaceutically acceptable salt forms or solvates thereof

with the proviso that

20 if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CH-

spacer.

A 15th aspect of the inventions concerns a compound according to the 13th aspect

25 of the invention, wherein



RCO H +2 activation reagent with 1-9f---t R2 [ R3] yIx Scheme 1: In a first step
2-ethoxymethylene-malononitrile is condensed with mono- substituted hydrazines by heating in an
appropriate solvent like ethanol in the presence of a base (e.g. triethylamine) to form
5-amino-1H-pYPaZ8fe d Carbonitriles. WO 2009/123919PCT/EP2009/053867 P/ Fid¥e
compounds are converted in a second step to the corresponding amides, e.g. by treatment of an
ethanolic géddutieingvittlestat draen (2& Yroupvafedtaiy dnprpger! proaide @bty voiter)dimyg third
step, heat}%grglim rboxylic esters under basic conditions (e.g sodium hydride in ethanol) or
carboxylic'dcids with’an activation reagent (e.g. polyphosporic acid) leads to
pyrazolo[3,4-d]pyrimidin-4-ones as final products [cf., for example, A. Miyashita et al., Heterocycles
1990, 31, 1399-ff]. Schemes 2 and 3 illustrate alternative methods to prepare the final compounds: in
these exemplified manufacturing methods 5-amino-1H-pyrazole-4-carboxylic acid amides are
condehsed in a first step with an appropriate ester derivative followed in a 10second step by alkylation

with suitalié plesariiles, msrer WFAA9H131819R4T/(E1,21109/053907 - 122 - Scheme 3
Base, LG (CH2), R##1 X'=0, NH, NR2, S, SO or SO2 R#4 = R2 or R3 LG = Br-, Cr-.CH3-S02-0-,

p-toluenesulphonyl- n =1,2 Scheme 4 illustrates alternative methods to prepare the fingl compounds:

in the exeﬁi}ﬂif@&ﬁ‘ﬁ%ﬁa&@tﬁ?h@@tﬁ%@s@@ﬁﬁﬁdﬁ?ﬂbﬁ&ﬂﬁgm@kﬂ%@me§haﬁ4é
condenseg in. '%%%ﬁigrﬁ%“& (gﬁogr%m%?paepma(&%c} %elﬁe- & er 8?“‘/&%??@8}/\/?%!% ggllgg_cond step

by substitution 0 ne atom by an aromatic aromatic residue e.d. usi {izuki or

Ullimann typefeacion seasiians oy @2003k/A3R188CT/EP2009/053907

10 where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;
and

R* and R® being H

and

15 R independently from any other R being selected from the group of C4.s-alkyl-,

phenyl, and pyridyl

where the above-mentioned members may optionally be substituted independently of

one another by one or more substituents selected from the group consisting of

fluorine, F3C-, HF2C-, FH2C- F3C-CH»-, CH3-O-Cqg-alkyl-, C1g-alkyl-, and C4.g-alkyl-
20 O-.

A 16th aspect of the inventions concerns a compound according to the 15th aspect

of the invention, wherein

25 R being selected from the group of



- 123 - Scheme 4 00002H5 Br NaH/EtOH Ullmann Rs$-H Cu! / N-NI-dimethylethylenediamine
Cs2CO3/DMF 120C with Rs!! = optionally substituted R$ = aryl, heteroarylYl = CH, O, N
5Scheme 5 illustrates an alternative method to prepare the final compounds: in the exemplified
manufacturing thettidd B1dmino-1H-pyrazole-4-carboxylic acid amides are oHBBHYBAT W first step
with (2-cyano-phenyl)-acetic acid ester derivatives f@llowed in WO 2(109/121919PCITP20091053907

- 124 - a spioenyl szeBbytichngigriahatipprivh idie yhjtoleagrsivip intzal i opsidpeced| heyeroauoynatic group.
Scheme 5%,&5';,%'}{%%:'5'3,%{8#9,({, %y%l)o%_'p%% ,(gy'\é@p?egtvl%% 9!',_|ét%%: propyl, 1-and 2-butyl-,

1-, 2- and 3-pentyl-, tetrahydrofuranyl and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
5  selected from the group consisting of HO-, NC-, C4_¢-alkyl-O-, Cq.g-alkyl-, C3.
7-cycloalkyl-O-, Cs.7-cycloalkyl-C4.3-alkyl-O-, CF30-, CF3-, fluorine, chlorine, bromine,

Cs.7-heterocycloalkyl- and C3.7-heterocycloalkyl-C1_g-alkyl-.

A 17th aspect of the inventions concerns a compound with all features according to

10 the 16th aspect of the invention, except in that

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl,
cycloheptyl, cyclopentyimethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
15 tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
selected from the group consisting of NC-, C4_-alkyl-O-, Cq.g-alkyl-, CF30-, CF3- and
halogen, the halogen preferably being selected from the group of fluorine, chlorine

and bromine.

A specific aspect of the inventions (18™ aspect) concerns - independently of each
other and separable therefrom - each of the following compounds and/or wherever
applicable each specific stereoisomer thereof and/or tautomer thereof and/or a
pharmaceutically acceptable salt thereof. Each compound is represented and

25 considered in form of the neutral compound without indicating the stereochemistry
thereof if any. The left hand column indicates the example the compound derives
from. Specific information concerning stereochemical properties can be taken from
the experimental section, section Exemplary embodiments. In case the final
compounds according to said section Exemplary embodiments are salts forms,



Further alternative processes for preparing pyrazolo[3,4-d]pyrimidin-4-ones are known in the art and
can likewise be employed for synthesizing the compounds of the invention (see, for example: P.
Schmidt et al., Helvetica Chimica Acta 1962, 189, 1620f1.). The mono-substituted hydrazine

derivatives, tR4 2&U3Ed%n step 1 of scheme 1 cap b
on the corresponding mesylate derivative (scheme 6) or by reduction of the hydrazone intermediate as
depicted itheghemebé foinvaied 200%h2 Q&P CIriobaAAQ#ES BA6E orlasid)foy esaupidodalV.
Timberlake et al., "Chemist, of Hydrazo-,Azo-, and Azoxy Groups": Patai,S.,Ed.; 1975, Chapter 4; S.

C. Hung e[(naﬁ.r,]ggs

be prepared either byRUE3pHHiieHiplacement

urnal of organic Chemistry 1981, 46, 5413-5414]. Scheme 6 X =0, NH, NR2, S,

2

pounds

ng
ity)

SOorSQ2R14=R20orR3n=12Scheme?7 X=0,NH, NR2 S.SOorSO2=R20orR3n=
10Furtheré&§;ﬁ*ﬁ@i R@lse can be found in W004099230 (in particular pagey9, last paragraph tg page
14, line §, incorporated by reference). WO 2009/121919PCT/ER20091053807 - 126 - The com
of the inyeéflon shov a valuable range of pharmacplqgical effects whichtould/noyhave been
predicted. They are characterised in parficular by imhipition of PDE9A. 5Pt Y the compounds
accordin ﬂo the prjsent invgntion show a high selectjvity profilejin view of ghibiting or modulati
specific members wijthin rj;amily or other PDE families, with gar p ence (selecti
towards PDEO9A inhjbitio h pounds of the present invention supposggto show a
favourable safety profile] 10
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METHOD OF TREAMENT The present invention refers to compounds, which are considered effective
and selective inhibitors of phosphodiesterase 9A and can be used for the development of
medicaments. Such medicaments shall preferably be used for the treatment of 15 diseases in which
the inhibition SPPHE$ACAn evolve a therapeutic, prophylactic or disease RIS Y preferably
the medicaments shall be used to improve perception, concentration, cognition, learning or memory,

like those ﬁfcurring in partic%ar in situations/diseases/ gdndrom s such as mild cognitive impairment,
age-assqciated leafning and fmemory impairments| age-associated mempry losses, 20 vasculat
dementia, craniocetebral roke, dementia o¢curring after stragkeés stroke dementia),
post-traumatic dementia, pajrments, concentrationlimpdirments in children
with learning and memory prable isease, Lewy|body dethentia, dementia with
degeneration of the|fro yndrome, Parkinson's dise progressive nuclear
palsy, dementia with nyotropic latera rosis (ALJ). Huntington's
disease,|multiple sglerasis Creutzfeld-Jacob dementia, H mentia,
schizophrenia with dementia or Korsakoff's psychgsis. Another aspect of the prgsent invention
concerng the treatmemt8f a disease which is 30aceessible by PDE9A modulation, xaparticular sleep
disordersg-like insomni | isotder, metaboli|c syndrome, obesity, diabetis mellitus,
including WO 2009/121919PC 92009/053907 - 127 - [%/é)e Torfype 2 diabetes, hyperglycemia
dyslipidemia, impaited glucos erance, or a disease'df the testes, braip, small intestine, skelgtal
muscle, heart, lung, thymy . Thus the medical aspect jof thenpfe invention can be
summarised in that|it is cpnsidgret. that a compound according to any qf th: ius embodiments of
the invention as outlinéd herein, in Narticular the ome according to fofmuld | as\defined by each pf the
aspects 1 -17, each o eleme bodiments jof matrix O o X | or aoumj selected from
the group of the exemplified final compounds (see |10 aspect 18|0 pter exemp Mem odiments) is
used as p medicament. Such a me@cament preferably is for the treatment of a CNS éﬁs%se. In an
alternatiye use, thejmedicament iS for the treatment af a CNS disease, the treatment of which is
accessiblé By the inhibition offPD£9.  In an alternalive Use; the medicament is for the treatment of a
disease that is 15ac¢cessible b inhibition of PDEY.T® an altdmative Use, the medicament is{for the
treatmeryt, amelioration a Qr preévention of cognitive impairment bei d to perception,
concentration, cognitionAdearning rﬁ\émory. 20Injan alternative use, the iament is for the
treatment ameliora o/or pﬁon of cognitive impairment béing'telated to age-associated
learning @and memory Mapdirments, age-associated memory losses A8 culargeﬁentia; craniocerebral
trauma, stroke, dementia occurrin r strokes (post stroke de : post{@uHTaﬁc dementja,
general ¢oncentratipn impairments, 25concentratign impairments in“children with learpi nd memory
problems, alzheim r's diseasg, Lewy body dementia, dementia with degeneration of the frontaljlobes,
including E’ick's syndrome, Pafkinson's disease, progressive nuctear-patsy; dementia-with-cortigobasal
degeneration, amyq ' untitiyton's disease, multiple sclerosis, thalamic
degeneration, Creu dementia, schizophrenia mentia or
Korsakoff's psychosi 009/053907 - k&%-z:ln ak.al Né&ive use, the
medicament is for t isease. In an alfemétive[use) the fnedicament is for
the treatment of sle netabolic syndror?] esity, {%&is llitus,
hyperglycemia, dys|ipidemia, impaired’glucose tolgrance, or a d sease e testes,braik, small
5intesting, skeletal muscle, heart, Ili?'ng, thymus or spleen. PHARMACEUTICAL COMPOSIT{ONS
Medicanments for agministration comprise a compound according to the present invention in a
therapeytitlly effecti y effective amount" it
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10 is meant that if the medicament is applied via the appropriate regimen adapted to the patient's
condition, the amount of said compound of formula (I) will be sufficient to effectively treat, to prevent or
to decelerate the progression of the corresponding disease, or otherwise to ameliorate the estate of a
patient suffeMy ¥ 2eth a disease. It may be gh)Pﬁ
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For oral use the tablets may obviously contain, in addition to the carriers specified, additives such as
sodium citrate, calcium carbonate and dicalcium phosphate together with various additional

substances such as starch, preferably potato starch, 20 gelatin and the like. Lubricants such as
magnesium SK&HEE3Hum laurylsulphate and tglg may also be used to Prddidce e {8biets. In the

case of aqueous suspensions the active substances may be combined with various flavour enhancers

or colourj

accordin

the invi

s in addition to t

abovementioned excif

ig%ts. 25The dosage oEthe compounds
nt'on the method of admi

inistration and the

ention is jhaturally highly depende
complaint which is beingﬂﬂe%%ﬁm/hen administered| by inhalation the cgpy of formula (l) are
charactefised by a high poten qygn at doses in the;microgram range. T g co pohds of formula (1)
may alsd be used effectivelyabove the microgram|range. The dosage maytkén b in 30the gram
range, far example.|C INATIONSWITH OTHER|ACTIVE SUBSTANCES WO
2009/121919PCT/EP2009/0539147 - < In anothel relates to the
above-mentioned pharmaceutical formula onéas uc aracie they contain a
compound according to the present invention\ A further aspect of the present invention refers tq a
combinapion-of each of the compounds of the present inyention,|preferably aéleast one compouynd
according3g the present invention with another compo fd selegted from the roup of for example
beta-secyetase inhibitors; ma-secretase inhibitors; gamma-secretas rs; amyloid
aggregation inhibitars s i@dlzhemed,; directly or 10 inditectly ac ne }opmtective angd/or
disease-modifying subs i-oxidants, suchjas e.g. vitamin E , g (;ihi
anti-inflammatory sybstances, such.as e.g. Cox inhibjtors, NSAIDg addition aving
Ail lower{ng propertje G-CoAre c\t?% inhibitors, such as |stati
inhibitors, such as dongpezil, riva ing, tacyine, galantamine; NMRA 5 b such
as e.g. memantine; AMPA receptor agoniQfséMPA eceptor pgsitive modulators, AMPkines -
monoamine receptar reuptake inhibitors; substances jmodutatingtheconcentrationmror refease of
neurotrafSMItters; substances nducing the secretion GBgrowth hormone such as ibutamoren mesylate
and capriodorelin; ¢B-1 receptd? antagonists or inyerse agonists; antibiog1 s 20 minocyclin or
rifampicip; PDE1, PDE2, P ; and / or PDE10 inhibitors, GABAA ﬁ/nwerse agonists;
GABAA receptor antagonists; nico inié receptor agonists or part dbeta2 nicotinic
receptor jagonists or partial agowsts; afpha? nicotinic{receptor a ists; histamine
receptor |H3 antagon%ts; 5tHT4 tecep gonists or partial ago Is; 25
alpha2-adrenoreceptora yonists, ¢alcium antagpn|sts; muscd DSitive
modulators; muscatrinic teceptor M2 onists; muscarinic reg opic
glutamate receptor 5 positive modulators; metabotropic glutamaje receptor 2 antagonists, and ¢ther
substanges that modulate recepfors or enzymes in a n¥anner such that the efﬁcacy and/or safety of the
30 compo%ds according to thejinvention is increased and/or unwanted si are reduced. WO
2009/121919PCT/EP20119 32 - the inyention and/of the corregpon ing,sialts, as well as
one or more, preferably one ctive}su@s»uance selected from among alzhegmeéd; vitdinin E, ginkolide,
donepezjl, rivastigmine, ta S galaramine, memantine, ibutamoren sylate, ¢ orelin,
minocyclin ano/or rifampicin, optionallytogether with pne or more ine iers and/or diluents. [The
compounds according tthe inventigh may also be used in compjraton.with immu erapies such as
e.g. active immunisatigh with Abeta dr s thereaf qr passive immunisation with humanised
anti-Abeta antibodigs or antibodyfragme(?lts or 10nanobhadies for the treat pent of the above-mentioned
diseaseg and condifions. The combinations according to the present invention may be provided
simultan aéésly in ohe and the sajne dosage form, ji.e} in form ofja compjratian-REeparation, for
examplejthe two componentsyg corporated infone tablet] e. g. i di bnt,!NS layers of said
tablet. The combingtion may bg.alsd préVided separately, in form of a B Mnation, i.e the
compounds of the rﬁsgnt ingentlbn are provided in dne dosage| for orymqre of the above
mentioned combinationpaginers is provided in angthér dosage forgf ge forms may be
equal do , fore Ie a cotadministration|of two tablets, 4 20
therapeuti tive amount af the c&npound of the present/invention and one containing &
theraped tive amount df the above mentjoned combination partner. Tt 1S alSo possible to

combine

provided. The compound ac

—Any type of suitable administration forms may be
n, or a physiologically acceptable salt thereof, in

combination with another active substance may be used simultaneously or at staggered times, but
particularly close together in time. If administered simultaneously, the two active substances are given
to the patient together; if administered at staggered times the two active substances are given to the
patient 30successively within a period of less than or equal to 12, particularly less than or equal to 6

hours.



WO 2009/121919PCT/E1'2009/053907 - 133 - be selected from solid preparations such as patches,
tablets, capsules, pills, pellets, dragees, powders, troches, suppositories, liquid preparations such as
solutions, suspensions, emulsions, drops, syrups, elixirs, or gaseous preparations such as aerosols,
sprays and tNEiKY A Hosage forms are advantageously formulated in FESEAFR RIS 3¥%ch dosage
unit being adapted to supply a single dose of each active component being present. Depending from
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Composition: 1 tablet contains: 20active substancel50.0 mg powdered lactose89.0 mg corn
starch40.0 mg colloidal silical0.0 mg polyvinyipyrrolidonel10.0 mg 25magnesium stearate1.0 mg

300.0 mg Diameter:10 mm, flat Example C 30 Hard gelatine capsules containing 150 mg of active
substance 1 ¥ab3ti¢'eHttains: WO 20119/121919RCT/EP2009/053907 - A38EFALH&*8libstance com
starch (dried) lactose (powdered) magnesium stearate 150.0 mg approx. 80.0 mg approx. 87.0 mg 3.0
mq apprlo% 320M g FCapsule shell: size 1 hard gela% e capsuyle. Example D 10Suppositories
containing 4_}50 mq of acti bstancgl suppositgry jcontains: gctive substange polyethyleneglycol
1500 15polyethyleneglycot6G00

xyethylene sorbitan mongstearate
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Ampoules containing 10 mq active substance Composition: active substance10.0 mg 250.01 N
hydrochloric acid g.s. double-distilled waterad2.0 mL Example F WO
21109/121919PcriEP2009/053907 - 136 - Ampoules con aining 50 mq of active substance

Composition ™804 aldance50.0 mg 0.01 N hy

[0

The preparation of any the above mentioned formu

?ac_;hloric acid g.s. doubf&-HiEtHEY Watlrad10.0 mL
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10the reported % inhibition had been adjusted to 100 Yo. Determination of IC50: IC50 can be
calculated with GraphPadPrism or other suited software setting the 15positive control as 100 and the
negative control as 0. For calculation of IC50 dilutions of the test compounds (substrates) are to be
selected andtésté¥BIdWing the aforementioned protocol. Data 20In the fSIBWRY W itflibition data
will illustrate that the compounds according to the present invention are suited to inhibit PDE9 and thus
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the range of either 1 nanomolar to 1Uﬁmgolar or within the fange molar to 1200
nanomolar. The specific IC50 value s Withizsaid range. The exampl lre to the final
examples as outlined in th ot xemplaygmbodiments (see als ®of the invention). All
data arejmeasured jaccordingjto t ocedure described herein. W
2009/121919PCT/EP2009/053907 Y138 - WS 2009/121919PCPE 39- WO
2009/121919PCT/BP2809/053907 - 140 - WO 2009/121919PCT/ 1- WO
20119/121919PCT/EP2009/11539117 - 142 - In}viyo effect: The in vivo effect of the compounds of
this invenfidn can be tested injthe Novel Object Recoglznltlon test according to the procedure of
Prickaerts et al. (N¢ urosc , 113, 351-36[1). 8r furt ical
testing of the compou nds 0 the esemt invention seé #23Na! 1918.
WO 20091121919RCITP, @07 143 - Ab )I‘EV,{%E(_)EISZ
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APC1Atmospheric pressure chemical ionization DADdiode array detector DMSO dimethyl sulphoxide
ES1lelectrospray ionization (in MS) Exp.example Fp.melting point hour(s) HPLC high performance
liquid chromatography HPLC-MS coupled high performance liquid chromatography with mass
spectrometri®@AUEIBHEC-MS gas chromatography with mass spectrom8fricidetéttisiriPLC
medium pressure liquid chromatography mLmillilitre pLmicrolitre minminutes MSmass spectrometry
racem. racemic itropm temperature Rtretention time (in HPLC) Rfretardation factor (in no) TBTU 2-(1
H-Benzotr} zole-1-y1)-1,1,3,35Tetramethyluronium| tetrafluoroborate TFAtriflugfoacetic acid
TLCthin-Jayer chromatog N ethod A Instrument: HRLE ermoFinnigan.
HPLC Surveyor DAD, LCOduo Ign trgp.; column: Sunryse MS-G18, 5 urn, 4.6x1 ni¥n; eluent A:
water + 20 mM ammoniw Togrfates eluent B: acetonitrile + 20 mM ammohiunNformate; gradient: A/B
(95:5) for 1 min, then to A/B (5:95) ii 7 min for 1.5min; flow rate: Q.82 in; UV detection: 254 nm;

N
ion sourge: ES! WO 21919PCT1EP20091053907 - 144 1 Meth S appatatis type: Waters
Micromass ZQ; HPLOgppgratus t Waters Alliange 2695, Waters 2998 diode array detector;;
column: Marian Micfosorb 100 C18, 30 x 4.6 mm, 3.0rpm;etuentAr-water—+0:13-9%TFAeluent B:
acetonitrifergradient 0.0 mim5 9% B=>70: ' B&0 min 98% B 2.2 f9in 98% B 2.3 min 5/% B
2.5 min % 88 B flow rate: 3.5 $hL/min; UV detection] 210-380 nm,Method S apparatus type: Waters
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Method 1E Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole; column:
Symmetry C8, 5 pm, 3 x 150 mm; eluent A: 90% water + 10% acetonitrile + ammonium formate 10
mM; eluent B: acetonitrile 90% + 10% H20 + ammonium formate 10 mM; gradient: A(100) for 1.5 min,

then to B (1080 i tor 1.5 min; flow rate: 1.;
Method IE fusion Instrument: HPLC-MS ThermoFi

column:
ammonit
gradient:
detectior

Instrument: HPLC-MS ThermoFinnigsm.
P8OA, 4 pm, 4.60 x 1

Hydro-R

mM; eluent B: acetonitrile 90 % +

min, ther

5t

Umin; UV detection: PSHHrAMERSEH T rce: APCI

nhigan. HPLC Surveyor DAD, MSQ Quadrupole;

Sr%nergl Fu
im-formate
A (100 /0)

1 254 nm;

1 to B (100

sion-RP80A, 4 pm, 4.60 x 100

B (300%) i

nelfent A: 90

APCI M
trap; coly

0.1 %:; eluent B: acetonitri

to NB (5

P R e ¥ ol |
UTou Zr 111

2L Instrument: HPL

Symmet
eluent B
254 nm;
DAD, 70

y Shield, 5
acetonitril
ion source
Quadrupo

+ o DL ATl —
OLIUTITICTIL T ECTIVIOS TTICTTTITOTETN

% + 5 % water + fo
; ﬁpw rate: 1 mL/y
innigan. HPLC

1 N[
urn, 4,6 x 150/3nrﬁr3 eluent A: 9(
<] @. + 10 % water + formic 4

e; column: Xterra MS-C8, 3.5 p

0

0% H

00
ﬁm H20 + ammponjum formate 10 mM; gradient:
0) in 10 mirtfor 1.5 min; flow rate} 1.2 mL/min; UV detection: 254 nm; on so

. eluent A} 90 % water + 10 A) acetonitril
o
0 min for 1.5 wjn;

e/ AP i AQ 119(121919PCT/EP2009/05390 -
PLC Sunveyor DAD, MSQ Quadrl.'lboler;“‘column: Synergi
ater + 10 Po acetonitrile +

+ ammonium formate 10 mM
.2 mUmin; U

+

5 .Method 1E ydro

nium formate 10
{100%) far 1.5

rce:

mi

)0
ci

m

% acetot
flow rate
PLC-MS
mm; elué
to A/B (1
WO 200
DAD, Z

nidyjle; elue
- 1.3 mUmi
Waters. P
ent A: wate
0:90) in 3.7
D/121919P
) Quadrupg

Nt B: acetonitrite; gradient: A/B
n; U\Ldetectioh; 254 rim; ion sq
 C Alliaficd™695]DAD, ZQ Qua

™

r + 0. A 10M6 acetonitri
PS-mijmfor 0.75 min; rate:1.
CT/EFFZ00910539 7 -6 - Ins

le; column: Xterra MS-CS8, 3.5

\dr
€,
3
tr
ot

10% acetg itrile; eluent B: acefonitrile; gradient: A
min; flow rate: 1.3 mL/min; UV getection: 254 nm;
Instrument: HPLC-MS Wateirs:

pm, 4.6
(100), th
source: |

ZQ Quag
mM + 10

K 50 mm; e
en to NB (1
=SI. Metho
lrupole. Ca
% acetoni

uentA: waterk 0 o6 TEA + 1
0:90) in 3.2% minyfor 0.75 min;
d Grad_C8 NHACQOH Instru
lumn: Xterra MScC8,3.5 pm, 4
trile; eluent B: acetonitrile; grad

(1

: UV deted

water + 1
0.1 %; flo

ethod ~ Ctacidic Instryment: HPLC-

pole; colu
eluent B: g
Umin; UV
ment: HPL
, 4.6 x 50

DO %), ther

ig %BPLC Surveyor DADOFinnigan LCQduo

90 Symmetry-C18(5 urn, 3 x 150 mm; elugnt A: 95 A/ water + § % acetonitrile + formijc acid
rmjc acid 0.1 |A; gradight: 95/5) for 1.5 m
nmi{ ior\gource: ESI N
a’H L

~—

tion:

Surveyor DAD, Enig CQduo lon trap; cq
0 etonitrilet formic acid O

w rate: 0,85
MS Wate

in; UV detect
IQLC Alliance 2

o

80:89), then to NB (10:90) in 3325 min for O.
urce: ESI Mgthod Grad_C

_lgcidic Instrum
mi: Sunfire \S-C ,\3.5 pm, 4
itri : NIB (80:20

to A/B (10:90) in 3.25 min for (

lon

in, then
lethod
blumn
1 %;
on:
695
\+ 10
75 min;
ent:

.6 x50
, then
ESI.
695

A +
D.75

on
5 [
O 0
flo
me
6
ien

0.75 min
Instrume

;gzl w rate:
nt: Agilent

eluent:
eluent:
eluent:
WO 200

B

exane/etha
exane/ethg
exane/etha
D/121919P

1.3 mL/min;éJV detection: 254
1100. Colump. Chiralpak AS-H
fat : flow rate:

FOT L O
Aol $0/20 ( socrafie), flow rate:

C]‘/EP2009/053 07 o

iR); flow rate: 1.

nn

sourcer E
&B, ZQ Q
o acetonitr
w rate:1.3

nt: HPLC-
X 50 mm; €
it: A 100 )
N; ion sourg

ST Wethod Grad 90 10 CI8aci
uadrupole colupn?Xterra MS-Q

20 @ pQnium for
0, then to'NB (10: 3.25m
re: ESL Chiral HPLC+#éthods

ic

118, 3.5
nt: A
ion

5 DAD,
mate 5
in for

94

.0 mL/min;

aicet; 46
AfL/min; U
mL/min; U

46 %250 mm—Mmethod-Chirg
V detectiorf? 254 nm. Method C
V detec

N

s

Wm Method CH
JV&f&@n: lS?\(Nm GC/MS methods

| 1:
thiral 2:
iral 3:




- 147 -

Instrument: GC/MS Finnigan. Trace GC, MSO quadrupole. Column: DB-5MS, 25 m x 0.25 mm

x 0.25 pm; carrier gas: helium, 1 mL/min constant flow; oven program: 50C (hold 1 minute), to 100C in
10C/min, to 200C in 20C/min, to 300C in 30C/min eluent, detection: trace MSQ, quadrupole ion
source: |E scHPrfy&2 188450 u. Method 3A.1 Ins ument: GC/MS Finnigdi¢ THRENE Seérditific. Trace
GC Ultra, DSO Il single quadrupole. Column: DB-

MS Ul, 25 m x 0.25 mm x 0.25 pm; carrier gas:

helium, 2y mL/min cgnstant flow; oven program: 50C (hold 1 mingite), to T00C in T0C/min, to 20
0C in 30C/min eluent, detection: tra¢ce D

20C/min,| t

Microwaye apparatus
e apparatus typek BIOt
the structures Some corNpourds

Microwa

necessat
in such ¢
other ste

ily show al
ases a tern
reochemics

i
. e Initiabor Sixty
ve

the possible stereg
n like "cis-racemic
| options. An examp

ixture" is d
Is given

formula i

manufac
manufac
find a de
some pla
should bg
molar rat

ure of com
ure of a sp
scription of
cesitis sa
> made to §
os of reag

laceribhod

5 WO 2009712 919PCT/EL, 20097053907+ 1
The added €rm "cis - racenf® mixture" points to the
/Th \ This principle clpph%t

depicted structt
pounds whith éb(empllfy the pr

ecific compound has not been
anakague prg res within th
id xam les gan be prepatr

suchyan "analogue process" the
entsFand educts might to be ad]

n l‘\D \IQV'IQA l’\ m I
vaartTeu \lII\JIIII\JuI

[daVYalaleladoXal

eneral com

p

for

. ent cgneernin
dhe or more chiral centres. THe dépict
ical realjsation of the pound

cted next
Example

), single quadr
M instruments, equipged WiiR,

ole Microwave heatit

35 mL vessels;
he presentatia
structure will ng
nly one. How

7D, below. The ftesented struc

Cin
Q:

n of
it
ever,
to the

tural

ire
PS¢
dis
PS
ed

re

A8=—H?N

5d68nd ste

closed lite
e descriptid
in analogy
pactions co

s as well. Sy
2Nt invention

O HN-CtThWA*3/40racemicmix
reochemicaf option: OH H N O
esisy llowing the

esdribed. IM\case the proc
rally, the skilled person in the ai
ns which he cagl fo in princ
to another exa
nditions are about the same, eV

us
yt

within a ¢
reaction
the prodt

Starting ¢

ACOUTToCYuU

pfi8n ester
Ict, this alc
ompounds

is described, in that the alcoholi
pholic Qt may vary wit
: WO 2Q09/121819PCT/EP2(

N N

Ci

ic
ho
09

tqq,] It al%(o

0 achieve |

/053907 -

will be evident that starting mat

he ame regults, i.e. if a condensation
cbh8ponent i€z Sal a\W \g gfiouR but not subject of
ht ch & procedure as|such.

ut significa

149 - Example

-

103

112
117

104

105

113
116

114
115

. [T referenc¢

ure

HN

sess of

t will
ple. At
e

en if
erials




A solution of 70 g (201 mmol) carbethoxymethylene triphenylphosphorane in 300 mL diethyl ether was
cooled to OC and 25 g (198 mmol) 1.,1,1-trifluorobutanone was added. The solution was warmed to

room temperature and stirred over night. The reaction mixture was filtered and the filtrate was
concentratedWAdetredéted pressure (700 mbar gnd
by vacuum distillation (170 mbar and 130C bath fgir%ﬁerature, main fraction: 95-96C). 29 g (75 /D) of
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Enantiomer A A solution of Example 1B (4.6 g, 17 mmol) in dioxane (15 mL) was treated with H2SO4
70 % in water (25 mL) and refluxed for 16 h. The mixture was cooled, basified to pH 14 with NaOH 32
A in water, diluted with water (50 mL) and extracted with WO 2009/121919PCT/EP2009/053907 - 152
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MS (APCI pos): m/z = 276 (M+H)+. Example 2B
4,4,4-Trifluoro-N-((R)-2-hydroxy-1-phenyl-ethyl)-3-methyl-butyramide, Diastereoisomer B OH 3.08 g
(17.5 'Xi) of a white solid were obtained as second product from flash chromatography of Example 2A.
RI: 0.16 (ethAdttdidMt%ane 6/4) HPLC-MS (1E hydro): Rt: 6.92 min MS(ABEIBYEIMTz = 276
(M-i-H). Example 2C, Enantiomer A WO 20(19/121919PCI/EP2009/1153907 - 154 - A solution of
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HPLC-MS (Method 1): Rt: 1.47 min MS (ESI pos): miz = 194 (M+H-EtOH)+ Example 4B WO
20091121919PCT/ EPD09/(153907 -156- NH2 2,0 g (8.6 mmol) of Example 4A was dissolved in 40
mL ethanol, Pd (10 % on charcoal) was added, and the mixture was hydrogenated at room
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(Method 3A) Enantiomer B
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5 (Method 3A) WO 2009/121919PCIVEY20119/05391 7 - 158 - structure starting material: carboxylic
acid Rt [min] MS m/z Example _0,0 3.92 130 [El] 5G _._ jj-O- (Method 3A) Enantiomer S
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Example 0 0 5.09 115(M-29) 5H 0- OH [El] Method 3A Example o/ Example 18A 1.22 264[ESI,
5HAcis, racem.\ (Method 1) (M+1-1)] /-\ N\

WO 2009/121919 PCT/EP2009/053907
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mixture 0 - 41 Example 51 [2-(1-Acetyl-piperidin-4-yloxy)-phenyll-acetic acid methyl ester
Di-tert-butylazodicarboxylate (305 mg, 1.32 mmol) was dropped to a solution of 1-(4-
hydroxy-piperidin-1-y1)-ethanone (259 mg, 1.8 mmol) in tetrahydrofuran (4 mL) under nitrogen
atmosphere. WREA2LHY#Htoxy-phenyl)-acetic acid methyl ester (200 mg, 1PZHERYI)HTG907
triphenylphosphine (347 mg, 1.3 mmol) were added. The yellow mixture was stirred at 20C for 16h.
The solvent was evaporated and the residue was purjfied” WO 20091T121919PCDEPZ2009/053907 -
159 - on|sfith using hexane/ethyl acetate mixture of rJ'n%?'('é'a\sing polarity (frgm 70 At to 100 % ethyl
acetate) as eluent tp give 195 6 /0) of a colpurless oil. HPLC-M 8N’
Grad_C8_ NH4COOH): Rt: 2. Y min MS (ESI pos)i rm/z =292 (M+H)t. T i\hg examples were
synthesized in analogy to tfie p pamg%n of Exampleg 50, using t he co resﬁbndl&;\lcohols as starting
N

materials: Structure starting material:-’Alcohol Rf Rt [min]
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MS m/z Example 5J racem. mixture

/0 0ITfJ HO 2.53 (Method Grad C8 NH4COOH ) 292 (M+H)+

Example 5K o -)'0---" cr.<..Th ...--OH 0.35 (hexane/et hyl acetate 8/2) Example51_ 00\_HO
"<"\ L/0 0.2 (hexane/et hyl acetate 7/3)
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WO 2009/121919PCT/EP2009/1153907 - 160 - Structure starting material: Alcohol Rf Rt [min] MS
m/z Example 5M 0 0' HO to 0.2 (hexane/et hyl acetate 7/3) Example 50 2 S 0\HO 0.25

(hexanel/et hyl acetate 7/3) Example 5P
WO 2009/121919 PCT/EP2009/053907
-83 -
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These 18 main aspects of the inventions, subgroups thereof and some further other

5  aspects of the invention are listed as elements of the following matrix 0 and matrix |

which make reference to the notation (H¢' R™ R** R* R*>™ R

, the reading of
which is as defined above, i.e. together with general formula | and the remaining

features like x, y, as outlined directly below said matrix 0 or matrix I.



/0 0 HO 0.35 (hexane/et hyl acetate) Example 5C) (3-Methoxy-pyridin-2-y1)-acetic acid methyl ester
Jo- ON A mixture of (3-methoxy-2-pyr din-2-y1) acetonitrile (400 mg, 2.7 mmol) in 2 mL of methanol
and 96 % sulphuric acid (1.8 mL, 32 mmol) was heated in a microwave oven at 120C for Ib. The
mixture was ¥R HT) basified with solid NaHCO3, WO 2009/12191 FGFERIPIGGN53907 -161 -
diluted with water (2mL) and extracted with dichloromethane. The separated organic phase was dried

and evapqyaies DHNARATGHSR 1Rl ARtirelow ol Inas wamusprdR e et sigbwithout
further purification. HPLC-MS (Method Grad_C8_NH4COOH): Rt: 1.92 min MS(ESI pos): m/z = 182

(M+H)4. ERANDIE BIR {4 T dif tior imvethigrpyeichndhvg 19- geaticah Gidretiy || éste mBeCcoAsitsntion of
Example 3A (1.0 g, 3.27 mmol).in apnhydrous DMSO (8 mL) with water (60 microL, 3.27 mmol) and
it o (57 TGP D LA G RLS oAbt 20K A BHRBFLBbING o 204C the
treated withvieritien(1Phelgfananextrdcten withietsyd actetaeciSr R0bat jo washteratemtimmaots. The mixture

T . ; ; : fied by flash
Chromaton by S e el Sy R Rahrad S e e L 2
colourlesPERTEFPE Cha gralrsanse 2Fiheembaggmaits is ascending with the reference

number. This means that the embodiment, which is presented by the matrix element
in the last row, last entry of matrix 0 or matrix | is the most preferred embodiment,

while the embodiments of matrix | are preferred over the embodiments of matrix 0.

10 Aspects 1 to 18 are the main aspects of the invention.

Matrix 0

The first embodiment of this matrix O represents the first general aspect of the

invention. The following embodiments are subsets thereof.

No. Embodiment MO-011 |He’ °R' 02R%SR32R453R1004
M0-001 |H¢'R'O1R#OTRTR¥SIRT0-01 MO-012 |He’ OR"02R2SR3 3R 3R 10.04
M0-002 |Hc?R'O2R?3R32R452R10.0-2 M0-013 |Hc’OR! O3R2SRI2RH53R1004
M0-003 |Hc?R'02R?PR33R45-2R10-0-2 MO-014 | g7 -OR!O3R2SRIIRHEIR1004
MO-004 _}-_1_C_3R1-0-2R2.3R3.2R4/5.3R10.0.3 M0-015 |Hg 70R103R25R3204/5.310.05
M0-005 |Hc*R'9-2R?PR33R*5-3R10.03 MO-016 |Hc’OR'O3R2IRIIRHSIR10.0S
M0-006 |He/OR'OTRZOIRIIRYSIR1I00| [0 0ro H R O4RZSRI2RY53
M0-007 |Hc'OR'-02R*TR31IR#52R10:0-2 M0-018 |Hc' TR OIR2OIR3IRHS1R100-
M0-008 |Hc'°R"02R?*2R32R#02R10.0:2 M0-019 |po/TR1O2R22RI2RH52R10.02
M0-009 |Hc"OR"02R#3R32R*5-2R10-0-2 M0-020 |Hc/'R'O2R23RI2RY52R1002
M0-010 |Hc"°R102R?4R32R#52R10:0:2 M0-021 |Hc''R"02R25R32RHSIR1004




MS (ESI pos): m/z = 234 (M+H) Example 55 (6-Trifluoromethyl-pyridin-211)-acetic acid ethyl ester
WO 2009/121919PCPEP2009/053907 - 162 - A mixture of caesium carbonate (1.87g, 5.75 mmol)
and tri-t-butylphosphine (107 pL, 0.44 mmol) in dry 1,2 dimethoxyethane (10 mL) was treated with
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Exp.5V 00--"" 0OH I85 (+H) Exp. 5Y (alCl ?H 0 -- CI 1.56 (Method 1) 199/201 (CI)

(M+H)+

10

15

WO 2009/121919 PCT/EP2009/053907
- 96 -

whereby for each matrix embodiment of matrix O:

x independently from each other = 0, 1, 2, 3 or 4, preferably x = 0, 1 or 2; preferably
being O or 1, more preferably x= 0:

y independently from each other y = 0, or 1; more preferably y= 0, whereby specific
definitions with the embodiments of the matrix prevail;

and pharmaceutically acceptable salts and/or solvates thereof.

and with the proviso - for each embodiment of matrix 0 for that this proviso is
applicable - such as for embodiments which comprise He as defined by L-I_9_1 or _P_i_gB -
that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CHy-

spacer.

It will be evident, that if x and/or y = 0 then Hc is unsubstituted, i. e. the

corresponding valences of the ring member atoms are saturated by hydrogen.

In case R'%is not sufficiently defined in matrix 0 it shall be R'%%* or R'%-%5
preferably R'%0

matrix I

No. Embodiment MI-006 _|—_4_C_3R1-ZRZ-‘R?"R‘”5-‘R‘O-1
MI-001 | He'RT R 'R3 TR TR0 MI-007 | Ho®R'2R?2R32RY52R 102
MI-002 | H?R!TR# TR*TR¥>1R 10 MI-008 | HePR'2R23R32RYBIR 103
MI-003 | H?R12R?*PR¥2R*P2R102 MI-009 | HePR'2R>3R3RYEIR103
MI-004 _H_92R1.2R2.3R3.3R4/5.2R10.2 MI-010 _§3R1.2R2,4R3.2R4/5.3R1o.4
MI-005 | HeiRTRZTR3TRYE1R10-T




Exp. 5W Exp. 5X

c,",'l..

FOHOIi171 (M+H) 0 OH 1.53 (Method 1) 201 (M+H)+

WO 2009/121919 . PCT/EP2009/053907
MI-011 | H3R!2RZSR32R4/53R 104 MI-034 | Ho'R'2R22R32R¥52R 102
MI-012 | H3R!2RZ SRS 3RH53R104 MI-035 | He*R12RZ3R32RY5IR10:3
MI-013 | HPR1PR2 IR TR TR0 MI-036 | Hg*R'2RZ4R3ZRASIR104
MI-014 | HPR3R22R32R452R 102 MI-037 | Hg*R'2R24R3IRY5IR104
MI-015 | H3R!3R23RS2RA53R 102 MI-038 | Hg'R'2RZSR32RAE3R104
MI-016 | HR'SR24R32RHS-IR104 MI-039 | He*R'2RZSR3IRY5IR104
MI-017 | H3R!SR24R3IRHSIR104 MI-040 | Hc*R'*R2 TR TR TR1C
MI-018 | He®R1-3RZSR32R453 MI-041 | He*R'PRZ2R32RA52R10:2
MI-019 | HPR!3RZSR®3R453 MI-042 | Hg*R1PRZ3R32R¥5IR10-3
MI-020 | H®R4R? TR® R4S TR0 MI-043 | Ho'R1PRZ3R3IRHEIR10-3
MI-021 | HR!4R2 2R3 2RH52R 102 MI-044 | HC?R-PRZ4R32RYS 3R104
MI-022 | HPR“R23RS2ZRA53R 10 MI-045 | Hc'R'PRZ4R3IRA5IR104
MI-023 | HEPR! 4 R24RE2RHMEIR104 MI-046 | HC'R'PRZSR32RY53
MI-024 | HEPRR24RSIRHSIR104 MI-047 | He*R'3RZSR3RA53
MI-025 | H®R!R2SR32R453 MI-048 | HC'R'“R% TR TRYS TR0
MI-026 | HEPR!“R2SR33RH52 MI-049 | He*R'“RZ2R32RA52R102
MI-027 | He'R!TR?TR® R4S TR 101 MI-050 | Hg*R'“RZ3R32R¥5IR10-3
MI-028 | Hc'R'2R2 TR® R4S TR0 MI-051 | Hg*R'4R24R32RY53R104
MI-029 | Hc'R'2R22R%2RH52R 102 MI-052 | Hc*R'“R24R3IRY5IR104
MI-030 | H'R'2R?3R2R453R 103 MI-053 | He*R'“R2SR32RY53
MI-031 | H'R'2R24R32RH5-3R 104 MI-054 | Hc'R“R2 SRS 3RS
MI-032 | He*R'2R2SR32R453R 104 MI-055 | Ho''R!R2 TR TR¥/5TR 10
MI-033 | He'R'2R2TR*TRS TR0 MI-056 | Ho''R!2R2 TR TR45 1R 10

Exp.5Z a I. CI 00,




aOH 10 1.74 (Method 1) 233/235/237 (2ClI) (M+H)"' Exp. 5AA racem. m xture ,,,- 0 0.---"'

0133

(M+H)+ WO 2009/121919PCT/EP2009/05 9(17 - 165 - Exp. 5AB FO F all 0.-—.." F 0
WO 2009/121919 o8 PCT/EP2009/053907

MI-057 | He' 'R12R22R32R¥52R102 MI-080 | HefR' 2R IR TR¥5 TR0
MI-058 | He'-'R12R23R32R46:3R103 MI-081 | HePR12R22R32R452R 102
MI-059 | He' TR12R23R33RS3R103 MI-082 | HcPR12R23R32RM53R103
MI-060 | He' 'R2R24R32R¥5 3R 104 MI-083 | HPR'2R3R3IRMEIR10-3
MI-061 | H-TR12RZ4R3IRS3R104 MI-084 | HcPR12RZ4R32RH53R 104
MI-062 | He' 'RT2RZ5R32R¥53R 104 MI-085 | HePR'2R24R33RH53R104
MI-083 | He' 'R12RESR3SRS 3R 104 MI-086 | Ho®R'2RZSR32RH53R 104
MI-064 | He''R'*R2TR3IR¥SIR1O MI-087 | HoPR12R2SR33RH5-IR 104
MI-0685 | He' 'R R22R32R¥52R102 MI-088 | HcPR'3R2 IR TRS TR0
MI-066 | He' 'R1PRZ3R32RY5IR103 MI-089 | HoPR'PRZ2R32RH52R 102
MI-067 | He' TR1PRZ3R33R63R103 MI-090 | HePR PR 3R32RH53R103
MI-088 | He'-'R1PRZ4R32RYS3R104 MI-091 | HePR1PR2Z3R3IRH5IR103
MI-089 | Ho' 'R1PRZ4RZSRYER104 MI-092 | HePR1PRZ4R32RY53R104
MI-070 | He' 'R RZSR32R¥53 MI-093 | HePR1R2Z4R3IRA5IR104
MI-071 | Ho 'R1PR2ZSR3IRS3 MI-094 | HePR3R2SR32R453

MI-072 | He' IR14R2 TR TR¥S 1R 10 MI-095 | HcPR'3R2 SR> 3R453

MI-073 | He-'R14R22R32R452R102 MI-096 | HePR'4R2 R TR¥5 1R 10"
MI-074 | Ho!-'R14R23R32R¥53R103 MI-097 | HoPR14R22R3-2R#52R 102
MI-075 | Ho' 'R 4R23R3SR¥SIR103 MI-098 | HoPR'4R23R32R¥53R10-3
MI-076 | Ho' 'R14RZ4R32R¥53R104 MI-099 | HePR'“R23R3IRH5IR103
MI-077 | He' TR14R24RSIRY53R104 MI-100 | HPR!4R24R32RH53R 104
MI-078 | He' IR14R2SR32RY534 MI-101 | HePR14RZ4R3SR¥53R104
MI-079 | Hc'-TR14R2SR33RH53 MI-102 | HePR14R2SR32RY53




OH 201 (M+H) Exp. SAC 0 0 OH rci.L 1.65 (Method 1) 157158 + (M+H)

OH 1.36 (Method 1)

10

15

WO 2009/121919 PCT/EP2009/053907
-99 -

MI-103 HQ8R1 .4R2,5R3.3R415.3

whereby for each embodiment of matrix I

x independently from each other = 0, 1, 2, 3 or 4, preferably x = 0, 1 or 2;
y independently from each othery = Q or 1;

and pharmaceutically acceptable salts and/or solvates thereof

and with the proviso - for each embodiment of matrix 0 for that this proviso is
applicable - such as for embodiments which comprise Hc as defined by _H_c1 or _H_g3 -

that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CHo-

spacer.

It will be evident, that if x and/or y = 0 then Hc is unsubstituted, i. e. the

corresponding valences of the ring member atoms are saturated by hydrogen.

In case R’ is not sufficiently defined in matrix | it shall be R'%*.

Additional embodiments according to the invention and subset of the aspects
1 to 17 and the embodiments of matrix 0 or matrix |

In the following further embodiments of the invention are presented. Each one is
independent and separable, i.e. individual aspect of the invention.

Additionally mentioned are the embodiments (@5R1‘0‘1R2‘0'1R3'1R4/5'1R1O‘0'1) and

(_H_96R1'0‘1R2'0'1R3'1R4/5‘1Rm'0‘1\, with the remaining features as outlined for the

/

elements of matrix I.

Exp. SAD 0,,,,"-

5



195 (M+H)+ Exp. SAE F<F [l O ----- Th 1.69 (Method 1) 249/50 (M+1-1)+ Exp. 5AF racem. mixture
1110 F  commercial! y available Exp. SAGF 0 I\

WO 2009/121919 PCT/EP2009/053907
- 100 -

a.) subset of aspects 1 — 17 and embodiments of matrix 0 or | with respect to R?

(a.1.1)  Inone individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
5 — 17 and each of the embodiments of matrix 0 and matrix | in which He within the

group iQ[RZ]X[RS]y may be a group defined by the following formula D1

*

O I

d

position ** (D1 )’

whereby the * is the attachment point to the pyrazolo-group in general formula |
10 and n =0, 1, 2 or 3, except that in this subset for no embodiment at the position **
there is an R® that comprises a -CHx- group by which R? is bound at said position

*k .

This subset is called “subset a.1.1”.

15 (a.1.2) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He within the

group _F_f_g[RZ]X[R3]y may be a group defined by the following formula D1

*

@) In
/\J

position ** (D1),

whereby the * is the attachment point to the pyrazolo-group in general formula |
and n =0, 1, 2 or 3; except that in this subset for no embodiment at the position **

there is an R2 or R3 other than H.



1.46 (Method WO 2009121919PCT/EP2009/053907 - 166 - Exp 5AH LW 0 OH F F 1.63 (Method 1)
Exp. 5Al OH 185 (M+H)+ F FE

WO 2009/121919 101 PCT/EP2009/05396G7

This subset is called “subset a.1.2".

(a.2.1) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
5 ~ 17 and each of the embodiments of matrix 0 and matrix | in which He within the

group _H_C{RZ]X[R3] may be a group defined by the following formula D1-2
y

*

position ** (D1-2),

whereby the * is the attachment point to the pyrazolo-group in general formula |
10 and n =1, 2 or 3 and wherein Z' is selected from the group of N, O and S(O),, with

r=0,1,2 and 7% is selected from the group of C, N, O and S(O),, withr=0, 1, 2,

in all cases with eventually remaining valences of Z" or 22 being saturated by H or

as the case may be by R? or R3,

except that within this subset for no embodiment at the position ** there is an R?
15 that comprises an optionally substituted -CHy- group by which this R? is bound at

said position **:

This subset is called “subset a.2.1”.

(a.2.2) Inone individual and independent subset of embodiments according to

20 the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He within the
group He[R*[R), may be a group defined by the following formula D1-2

*

Z\—zz '
/

position ** (D1-2),



F Exp.5A) IL u_AAn | .'Ea(Method 1) 213 (M+H) Exp. 5AK IP 00 Exp, 5AL C5u_/\/
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whereby the * is the attachment point to the pyrazolo-group in general formula |

and n =1, 2 or 3 and wherein z"is selected from the group of N, O and S(O),, with

r=0,1,2and 7% is selected from the groupof C, N, O and S(O),, withr=0,1, 2, in

all cases with eventually remaining valences of Z"or7? being saturated by H or as
5 the case may be by R? or Rs,

except that within this subset for no embodiment at the position ** there is an R%or

R3 other than H:

This subset is called “subset a.2.2".

10
(a.3) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He is or may
be tetrahydrofuranyl, except that within this subset for no embodiment R is a
15 CHs-group that is bound at the alpha position to the ring oxygen atom.

This subset is called “subset a.3".

(a.4) in one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
20 — 17 and each of the embodiments of matrix 0 and matrix | in which He is or may

be tetrahydrofuranyl, except that within this subset for no embodiment R is a
R"-0- Co.s-alkyl-group having a CH,-group by which it is bound to a C-atom of
the tetrahydrofuranyl, which is at the alpha position to the ring oxygen atom.

This subset is called “subset a.4”.

3
wh

(a.5.1) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which Hc is or may

be tetrahydrofuranyl, except that within this subset for no embodiment Ris a Ci.
30 g-alkyl-group-being bound at the alpha position to the ring oxygen atom.

This subset is called “subset a.5.1”.



F 0 OH CI 1.58 (Method 1) 235/237 (Cl) (M+1-1) WO 2009/121919PCT/1.P209910539117 - 167 -
Exp. 5ALA OH 1.29 Method 129 (M+H). Exp. 5ALB

WO 2009/121919 103 PCT/EP2609/053907

(a.5.2) In one individual and independent subset of embodiments according to

the present invention the embodiments thereof correspond with each of aspects 1

—~ 17 and each of the embodiments of matrix 0 and matrix | in which He is or may

be tetrahydrofuranyl, except that within this subset for no embodiment R? is a Co.
5 g-alkenyl-group-being bound at the alpha position to the ring oxygen atom.

This subset is called “subset a.5.2".

(a.5.3) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
10 — 17 and each of the embodiments of matrix 0 and matrix | in which He is or may

be tetrahydrofuranyl, except that in this subset for no embodiment R? is a Co.

g-alkynyl-group-being bound at the alpha position to the ring oxygen atom.

This subset is called “subset a.5.3".

15 (a.6) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which Hc is or may

be tetrahydrothiophenyl, except that in this subset for no embodiment R%is a CH:-

group being bound at the alpha position to the ring sulphur atom.
20 This subset is called “subset a.6”.

(a.7) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
- 17 and each of the embodiments of matrix 0 and matrix | in which He is or may

25 be tetrahydrothiophenyl, except that in this subset for no embodiment R%is a R"’-
O- Cog-alkyl-group having a CH,-group by which it is bound to a C-atom of the
tetrahydrothiophenyl, which is at the alpha position to the ring sulphur atom.

This subset is called “subset a.7”.

30 (a.8) In one individual and independent subset of embodiments according to
the present invention the embodiments correspond with each of aspects 1 — 17

and each of the embodiments of matrix 0 and matrix | in which Hc is or may be

tetrahydrothiophenyl, except that in this subset for no embodiment R?is a Ci-



\-0 1.54 (Method 1) 229/231 (CI) (tvl141' Exp. SALC 0 0\ OH 1.62 (Method 1) 157 (M+H)+

10

15

25

30

WO 2009/121919 104 PCT/EP2009/053907

g-alkyl-group having a CH;-group by which it is bound at the alpha position to the

ring sulphur atom.
This subset is called “subset 2.8”.

(a.9) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which Hc is or may
be tetrahydropyranyl or a tetrahydrothiopyranyl, except that in this subset for no
embodiment R? is a CHs-group being bound to the alpha position of the ring
oxygen atom or the sulphur atom respectively.

This subset is called “subset a.9”.

(a.10)  In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He is or may
be tetrahydropyranyl or a tetrahydrothiopyranyl, except that in this subset for no
embodiment R? is a R'%-O-Cp.g-alkyl-group having a CH,-group by which it is
bound to a C-atom of the tetrahydropyrany! or tetrahydrothiopyrany! which C-atom
is at the alpha position to the ring oxygen atom or the sulphur atom respectively.

This subset is called “subset a.10”.

(a.11)  In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which Hc is or may
be tetrahydropyranyl or a tetrahydrothiopyranyl, except that in this subset for no
embodiment R? is a C+.s-alkyl-group having a CH,-group by which it is bound at
the alpha position to the ring oxygen atom or the sulphur atom respectively.

This subset is called “subset a.11”.

(a.12) In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He may be an



Exp. 5ALD SOIL.,...7 01.56 (Method 1) 209 (M+H) Exp. 5ALE| ( 1.59 (Method 1) 291
(M+H)+ Example 5AM WO 2009/121919PC1/E112009/4153907 -168- 0 HPLC-MS (Method 1): Rt:

1,04 min MS ( ESI pos ): m/z = 167 (M+H)--
WO 2009/121919 105 PCT/EP2009/053907

oxetanyl group, except that in this subset for no embodiment Hc is an oxetanyl-
group.
This subset is called “subset a.12”.

5 (a.13)  In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which Hg is or may
be a cyclic hexanosyl sugar group in which for any of the hydroxy groups the
hydrogen optionally may be replaced by any other group and / or Hc is or may be
10 a cyclic mono-desoxy or di-desoxy hexanosyl sugar group in which for any of the
remaining hydroxy groups the hydrogen optionally may be replaced by any other

group, except that in this subset for no embodiment R?is a CH;-group being

bound at the alpha position to the ring oxygen atom.
This subset is called “subset a.13”.

15
(a.14)  In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He is or may
be a cyclic hexanosyl sugar group in which for any of the hydroxy groups the

20 hydrogen optionally may be replaced by any other group and / or He is or may be
a cyclic mono-desoxy or di-desoxy hexanosyl sugar group in which for any of the
remaining hydroxy groups the hydrogen optionally may be replaced by any other
group, except that in this subset for no embodiment R%is a C+.s-alkyl-group being
bound at the alpha position to the ring oxygen atom.

25 This subset is called “subset a.14”.

(a.15)  In one individual and independent subset of embodiments according to
the present invention the embodiments thereof correspond with each of aspects 1
— 17 and each of the embodiments of matrix 0 and matrix | in which He is or may
30 be a cyclic hexanosyl sugar group in which for any of the hydroxy groups the
hydrogen optionally may be replaced by any other group and / or He is or may be
a cyclic mono-desoxy or di-desoxy hexanosy! sugar group in which for any of the

remaining hydroxy groups the hydrogen optionally may be replaced by any other



The following examples were synthesized in analogy to the preparation of Example 5AM, using the
corresponding acids as starling materials. Example SAN 6.0 g (88.5 mmol) pyrazole was dissolved in
60 mL DMSO and 10.4 g (93 mmol) potassium-tert-butylate was added in portions, keeping the
temperature WEHEER I 25C. The reaction mix_t%% stirred 10 min at rooMEHIFEPaNTF010..8, rat 196
rnmol) ethyl bromacetate was added drop wise, keeping the temperature between 25-35C. The
reaction mixtgre Wag ERciaE 20 81i500MbLRMRE AYEmDIRIFAGIAF MiXIg Wes addediig.a
saturated aqueous solution of NaCl and extracted with ethyl acetate. The organic layer was dried,
filtered, and BieyMReENg/aoW\hpblated rirlppsiipickedthe/Ma@KYgAPa®IIPCT/EP2009/053907 - 169
- pressure. Thg;segjdus: vaspufisgHRypreparative MPLC (Si02, eluent dichloromethane / methanol
95/5).10.4 g (38 %) of the product were obtained. Example SAO 1.83 g ( 7.7 mmol) of Example 4B
was mixed with in 60 mL 41\1 HCI and cooled with an ice bath. A solution of 1.15 g (16.4 mmol)

sodium nitritgdn 48.5 Mi-amateionas Riided deppuisesitebte: Biemseliihef 8:2a-HRRdp mmol)
copperifichloride in 20 mL conc. HCI Wa%%iided dr?rgewi? The reaction mixture was allowed to turn to

room temper iR Gl SEYER AP SoPil PPALHRRLTEIGR: g%%@@&%Wﬁ%ﬁﬁﬁrb%?aﬁB??ﬁéorganic

layer was neutralized vdtih pptnesénbearaenaler itered Pver relimianethe dinataiederctegtwith
water. The organic layer was dried, filtered and the filtrate was evapgrated under reduced pressure.

1.24 g (62 %} GhANCOFOBIIRE AesctbraflesiedrTaMVE (Ndh@d (Rt:)ANGC il ( ©Siepds ): m/z =

229/231 (CI) (M+H)+ Example SAP _Under argon 1,80.9 (4.11 o)) of example 5U, 540 mg (4.95
mmol) 3- met[ ?/idgrgégn%urgrgg?S? rrr'?é) (e @%gorahﬁe&rg %ogﬁ%rﬁ@eiém%%é% meg@\?%?)agﬂMso and
1.149 (8.25 wimehipriassiviAy crranete ankham (th8Rdmgaal) 8- hydroxyquinoline were added.
The mixture was stirred for 48 h at 120C. After WO 2009/121919PCT/EP20091053907 - 170 - cooling

to room temperatareIRbIFHRIRE W8S 530lbed in ethyl acetate and washed with 1 M HCI and
saturated sodium chloride solution. The organic phase was separated, dried and evaporated. The
residue was purified by HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonjfgile). The acetonitrile

was evaperatsseiahembndiments,ef ety fsmatabetvithmes BeghircBPhase was dried and
evaporatgq 19 Yigl$,R83 18 iRa A hesiRsitet PLRfidet SPLHENRHMRNad brdilg Lkoddain MS (

ESI pos ): m/z = 272 (M+H)+ Example 6A 0, 10 g (54 mmol) 1-N-Boc-3-pyrrolidinone was dissolved in
50 i etPERHFAndV8Yiess. e meITRILIBR) I atbsRrE wasraseeed THdtheaBsh niktutBSvas stirred

at room tRMBEEAHERLEOTANMERSSYVERT WasiLVRRAIRERY REAULERIrEBS YR T residygwas
purified by preparative MPLC (Si02, eluent dichloromethane / methanol 9515). 18 g (89 %) of the

product vRSFOAFARTEE aktois $UPEE-MS (Method 1): Rt: 1.35 min MS (ESI neg.): m/z = 298 (M-H)-
Example 6B WO 2009/121919PCTTEP2009/053907 -171 - The following example was synthesized in

analogy trfté Preparatiea-ohrrRhal e iHaleAdNRRp & Ropiparidens asyaripausaterial. 0
HPLC-MS (Method 1): Rt: 1.45 min

This subset is called “subset b.1”.

20
c.) subset of embodiments of matrix | with respect to R
(c.1) In one individual and independent subset of embodiments according to the
present invention concerns each embodiment selected from the group of matrix | with
R being defined by R1o.2’ R0?

25  the definitions Rw'z, Rm‘Sand R

or R'": for the embodiments of this subset each of
104 is extended so that R' also may be H, in case
this R is bound to a nitrogen atom.

This subset is called “subset ¢.1”.

It will be evident that the subsets as defined under a.) and b.) within this section
30  “Additional embodiments according to the invention / subset of aspects 1 — 17 and



Example 7A, racemic mixture N 0 6 02r-N 18 g (48 mmol) of Example 6A was dissolved in 300 mL
methanol, 2.5 g Pd/C (10%) was added, and the mixture was hydrogenated at room temperature (8h,
50 psi). The reaction mixture was filtered and the residue washed with methanol. The solvent was
evaporated BYQS8tiEd9Pessure. 16 g of product, \ggre obtained as a coloBHEELBIUFW¥Sed without
further purification. WO 711119/121919PCT/EP20091053907 - 172 - Example 7B, raceme mixture

The following axaamheweﬁcﬁymmaﬁloearlmanadqghderél@mf@nﬁfat@ﬂwoﬁaﬁ@mﬁl@ﬁé&peﬂfsgﬁxample
68 as startln mat rlalt %HHN 0 HFLC MS . (Method 1 42 min ME %}%Ség%sg m/z =

(IVli-H)-f Exa B4R, (IR RS ’%Yof“YQf?'é Bﬁ%‘ﬁp& BheRFEE GiSSBIVER i%)o mL
methanol amhg;écs glr(ll:@sentbbstertdmnygmbazatawm:addemér h%mad@ﬁnit'rdwwreamasjstlrred at
room tem f Iy h. Th vent wa ted by re essure, Th ug was mixed
with 140 r%% ace |§ %cél ‘E‘fé“f%% Sé%v's?il mmo 5‘{% ur% cﬁsrl?o oro Saanr ec\?vr:}tssI ad%gdgancf3 the
mixtufe was!gtireedsatedont teamestature-oviet mgﬁt tfﬁhea@@mm&:ﬁmmé wWer bre (krafivddwith 4M

NaOH an tragteg with dichloromethane. The organic layer was washed with a saturated aqueous
solution of sodium hydrogen carbonate and a saturated aqueous solution of sodium chloride. WO

2[109/12103gpernopipnery/05ge0sral formuth bdntpercinpsPRes driedéIad souichiiphate, filtered,
and the filgiaiaenes SORERIGLAThHRICOFRAHFEAEBERHEN HEGHEBOPIY HiREagisdarere)obtained as

a white solid MS § ESI pos ): m/z =217 (M+H)+ The following example was synthesized in analogy to

the prepafatiBh® @%ﬁ%eﬁ%’ ASPERERO RPN GRRPRARH 2R el G SrA¥STAC s RicRite starting
mateaal: kedonddalrépeM Stz hyentgeH "N._, 0 11.12 174 [El, (M- HN'-'

USED TERMS AND DEFINITIONS

Terms not specifically defined herein should be given the meanings that would be
15 given to them by a person skilled in the art in light of the disclosure and the context.
Examples include that specific substituents or atoms are presented with their 1 or 2
letter code, like H for hydrogen, N for nitrogen, C for carbon, O for oxygen, S for
sulphur and the like. Optionally but not mandatorily the letter is followed by a hyphen
to indicate a bond. As used in the specification, unless specified to the contrary, the
20 following terms have the meaning indicated and the following conventions are
adhered to.
In the groups, radicals, or moieties defined below, the number of carbon atoms is
often specified preceding the group, for example, C1.g-alkyl means an alkyl group or
alkyl radical having 1 to 6 carbon atoms. In general, for groups comprising two or
25  more subgroups, the last named group is the radical attachment point, for example,
"thioalky!" means a monovalent radical of the formula HS-alkyl-. If the term of a
substituent starts or ends with a minus sign or hyphen, i.e. -. This sign emphasises
the attachment point like in the aforementioned example HS-alkyl-, where the “alkyl”
is linked to the group of which the HS-alkyl- is a substituent. Unless otherwise
30 specified below, conventional definitions of terms control and conventional stable
atom valences are presumed and achieved in all formulas and groups.



7CAcis 'o racem. mixture (Method 3A) 56)+] ExampleH ,N 11.22- 174 [El, (M- HN 7CB trans,
racem. mixture o (Method 3A) 56)+1 Example 0 0.99 177 [ESI, (M- 7CC HN,INH

WO 2009/121919 108 PCT/EP2009/053907

In general, all “tautomeric forms and isomeric forms and mixtures”, whether
individual geometric isomers or optical isomers or racemic or non-racemic mixtures of
isomers, of a chemical structure or compound are intended, unless the specific
stereochemistry or isomeric form is specifically indicated in the compound name or

5 structure.

The term "substituted" as used herein explicitly or implicitly, means that any one or
more hydrogen(s) on the designated atom is replaced with a member of the indicated
group of substituents, provided that the designated atom's normal valence is not
10  exceeded. In case a substituent is bound via a double bond, e.g. an oxo substituent,
such substituent replaces two hydrogen atoms on the designated atom. The
substitution shall result in a stable compound. “Stable” in this context preferably
means a compound that from a pharmaceutical point of view is chemically and
physically sufficiently stable in order to be used as an active pharmaceutical
15 ingredient of a pharmaceutical composition.
If a substituent is not defined, it shall be hydrogen.

By the term "optionally substituted" is meant that either the corresponding group is
substituted or it is not. Accordingly, in each occasion where this term is used, the
20  non-substituted variation is a more pronounced aspect of the invention, i.e. preferably

there are no such optional substituents.

The phrase "pharmaceutically acceptable" is employed herein to refer to those
compounds, materials, compositions, and/or dosage forms which are, within the
25 scope of sound medical judgment, suitable for use in contact with the tissues of
human beings and animals without excessive toxicity, irritation, allergic response, or

other problem or complication, commensurate with a reasonable benefit/risk ratio.

As used herein, "pharmaceutically acceptable salt(s)" refer to derivatives of the
30 disclosed compounds wherein the parent compound is modified by making acid or
base salts thereof. Examples of pharmaceutically acceptable salts include, but are
not limited to, mineral or organic acid salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids; and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the



(Method 1) 56+H)+] WO 2009/121919PCT/EP20091053907 - 174 - Cis - racemic mixture A solution
of 2-methyl-tetrahydro-pyran-4-one (2.2 g, 19.7 mmol) in methanol (30 mL) was treated with tert-butyl
carbazate (2.6 g, 19.7 mmol) and stirred for 3h at 20C. Evaporation of solvent affords a white solid that
was mixed wiP38"Mi2'@¢etic acid (50 % in water), @nd treated with sodiurR CY&RGISEHIride (1.2 g,
19.7 mmol) portion wise. The mixture was stirred at 20C for 16h then neutralized with 5N NaOH and

extracted ylititeticitgrametane. Jas eUme palascompovashiztrimst) sosaixaaip spbrionop- NaHCO3
and brine,,dried, filtered and evaéjorated to q}ve a crude solid. Secparati(%n of diastereoisomFrs was

obtained 6%\%5%%&30%%%9% 9'8na %‘E)‘z elalfinegxem & nix Sre ?\é?/ré 'c%]&l(arr'l%r)étﬁ‘l)%aég Ste mixture

of increasingpdgaiitgs@roierivegitéram )inorgimeid 85dp (_A{_lcb/(a)so‘ﬁxadvminmmlidciﬂf:Wd@ﬁﬂewane/ethyl
acetate 1:11HPLGAMS § _8”%‘%%%&%%8%%%3%%‘8% N Prst?f% TRy %&%ﬁb%ﬁ)y tée%&%e’l

(M-100+H)+ The cis configuration betweeh'm and carbazyl group was implied by ROESY
correlatiorsfs HIZRNEIETRM FIE FHQAIASGIM a5 296 iReiEniEapiRigeaaidosuccinic acid,

2009/121 006 AR 0ABMR3E0iE - 1d&i O eid (oM Afccalpuiass ol wetsobtaineds asthe second
product from flash chromatography of Example 7D Rf: 029 (hexane/ethyl acetate 1:1 stained with

Panca di'FE4g 8RN PIP EEMBRIARSH Gradr sy maiele #cidhidbsnxiageds AgH % IERICRES m/z = 131

(M-100+HpebxaimpieiBA ssegaicarlixtuseltdNRcOSd Obl Skt kodr-ait4 6 SdnmphapicExample 7A
I\(ed in 59 mL dichéorom thane Il$oo.led Wi aeqhice bath apd 25 mL (325 mmol

were diss% uenestlionic acid. ethanesulfonic acid, ethane” disulfonic’ acid,” oxalic &cid,

trifluoroacet
10 isothionic acid, and the like. As the compounds of the present invention may have

both, acid as well as basic groups, those compounds may therefore be present as
internal salts too.

The pharmaceutically acceptable salts of the present invention can be synthesized
15 from the parent compound which contains a basic or acidic moiety by conventional

chemical methods. Generally, such salts can be prepared by reacting the free acid or

base form of these compounds with a stoichiometric amount of the appropriate base

or acid in water or in an organic solvent, or in a mixture of the two; generally, non-

aqueous media like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are
20  preferred.

“Prodrugs” are considered compounds that release an active parent drug of the
present invention in vivo when such prodrug is administered to a mammalian subject.
Prodrugs according to the present invention are prepared by modifying functional

25 groups present in the compound in such a way that these modifications are
retransformed to the original functional groups under physiological conditions.
Prodrugs include compounds of the present invention wherein a hydroxy, amino, or
sulfhydryl group is bound to any group that, when the prodrug of the present
invention is administered to a mammalian subject, is retransformed to free said

30  hydroxyl, amino, or sulthydryl group. Examples of prodrugs include, but are not
limited to, acetate, formate and benzoate derivatives of alcohol and amine functional
groups in the compounds of the present invention.



mixture was stirred 3h at room temperature. The solvent was evaporated under reduced pressure. The
residue was purified by preparative MPLC (Si02, eluent dichloromethane / methanol 8/2). 12 g (78 %)
of the product were obtained. Example 8B The following example was synthesized in analogy to the

preparation of BX&HH1E°8A, using Example 7C as \Stprting material. NH HNCEHFPANEI2499) 2
9PCT/EP20119/053907 - 176 - Example 8C, racemic mixture ."-NH2 HN H,CI HNH-CI 13.09 (37.1
mmol) of EMatahlelitEsivere chssideeskind dotivditenefand &3pby3dd mowwding hydiechloride acid in

dioxane (4. M ere ad ed The reac tlon mlxtureiﬂé&'stlrre a%v rnl htatr omtg@gﬁrature 40 mL

|nv n'th ed i res
diethyl etkﬁar Were a anda{he m|x ure's rre min a room empera ure agt?on mixture

was f|IterefdaVc@gsﬁe(n%a)foﬁahelmﬂmjeﬁw@rdtdﬂthh&dmemmtecemm & folitesiod teamples were
Synthesized L AURRGHICL B ERPIEAL of SXORIE A e e S irspRLRD pctrazine as

starting material. Structure starting material: Boc- h ACIS racem. mixture
HN,NH2 Bovellan Ei&fﬁ‘ﬁl@rﬁewqme(w}@SExample 8CB trans, racem. mixture ,NH"

Some of the compounds may form “solvates”. For the purposes of the invention the
term “solvates” refers to those forms of the compounds which form, in the solid or
liquid state, a complex by coordination with solvent molecules. Hydrates are a
specific form of solvates in which the coordination takes place with water. According
10 to the present invention, the term preferably is used for solid solvates, such as

amorphous or more preferably crystalline solvates.

“Scaffold” The scaffold of the compounds according to the present invention is
represented by the following core structure, the numeration of which is indicated in
15 bold:

It will be evident for the skilled person in the art, that this scaffold can be described
by its tautomeric “enol” form

54/ 33 3
N\

I N 2
N



HN" H-01 H-a Example 7GB 131 (M+HY Example 8GC ,NH2 HN 0 F Example 7CC 133 (M+H)+ WO
2009/121919 Example 8D H2N-NH - 177 - PCT1EP2009/053907 trans - racemic mixture A solution
of Example 7E (700mg, 3 mmol) in dioxane (5 mL) was treated with 4N HCI in dioxane (15 mL, 60
mmol) and QPRI S red at 20C for 18h. The,solvent was evaporated td G (91 %) of a
sticky solid that was used in the next step without further purification. HPLC-MS
(Grad_C8in\thil Espakt dfcmﬂsr;ass)arfﬁﬁh(b@fiamibdﬂﬁs(ﬁ&tmes}eméserﬁaﬂo&MﬂﬂDhEma’ﬂ&bﬁjsE H2N-NH
O cis racem mixture In an e[\B eiﬁaratlon f Exar’p&_g 8D th t| le com&quqm%as obtained
S-e

NP ©6839% HPLCH ?w?r%h Foy Sie

using Examp s stan ng ma e
Grad_CB refae0@ivesdsvpiasshiert: 0.z0mehievmStiiESop 83): majoritd 81 ¢dmpdnBsamgis 9A, racemic
MIXWUre  5mpient conditions and therewith under conditions which are the relevant conditions
5  for a pharmaceutical composition comprising said compounds, the equilibrium of the
tautomeric forms lies on the side of the pyrazolopyrimdin-4-one representation.
Therefore, all embodiments are presented as pyrazolopyrimdin-4-one-derivatives or

more precisely as pyrazolo[3,4-d]pyrimidin-4-one derivatives.

10 “Bonds”: If within a chemical formula of a ring system or a defined group a
substituent is directly linked to an atom or a group like “RyR” in below formula this
shall mean that the substituent is only attached to the corresponding atom. If
however from another substituent like “RxR” a bond is not specifically linked to an
atom of the ring system but drawn towards the centre of the ring or group this means

15 that this substituent “RxR” may be linked to any meaningful atom of the ring system /

L] Ry R"

" RXR"

group unless stated otherwise.

The bond symbol “-“ (= minus sign) or the symbol “- +” (= minus sign followed by an

20  asterisk sign) stands for the bond through which a substituent is bound to the
corresponding remaining part of the molecule / scaffold. In cases in that minus sign
does not seem to be sufficiently clear, an asterisk is added to the bond symbol “-* in
order to determine the point of attachment of said bond with the corresponding main

part of the molecule / scaffold.

25 In general, the bond to one of the herein defined heterocycloalkyl, heterocyclyl or
heteroaryl groups may be effected via a C atom or optionally an N atom.

The term “aryl” used in this application denotes a phenyl, biphenyl, indanyl, indenyl,
1,2,3,4-tetrahydronaphthyl or naphthyl group, preferably it denotes a phenyl or



WO 2009/121919PCTTP21109/053907 - 178 - 32.0 g (77.8 mmol) of Example 8A was mixed with
with 12.0 g (98.3 mmol) of ethoxymethylene-malonodinitrile in 250 mL ethanol, and 40 mL (288 mmol)

of triethylamine were added. The reaction mixture was heated to 50C for 2h. After cooling to room

temperature the 38R/ Was removed under redugegl pressure. The residdé WS HIEY by
preparative MPLC (Si02, eluent dichloromethane / methanol 8/2). HPLC-MS (Method 1): Rt: 0.29 min

The followiagtexagrples weire sysfbesined iphenglagyde theipreptmiiion aidhissiplen@iussiop the
correspongding.hydrazine tarti erjals, structure starting materjal R[min] MS (ESI, rn/z) Exp.
%r}g 8% Ogé§ @5@@ wugﬂ%n}%(lﬁgﬁen 1§ a\ﬁgrri_ﬁion %qu%inke (lf a &J er

9B N Examp racem. 0 /N
definition.

5 The term “Cq.n-alkyl” denotes a saturated, branched or unbranched hydrocarbon
group with 1 to n C atoms, wherein n is a figure selected from the group of 2, 3, 4, 5,
6,7, 8,9, or 10, preferably from the group of 2, 3, 4, 5, or 6, more preferably from the
group of 2, 3, or 4. Examples of such groups include methyl, ethyl, n-propyl, iso-
propyl, butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl, tert-
10 pentyl, n-hexyl, iso-hexyl etc. As will be evident from the context, such Cq.n-alkyl

group optionally can be substituted.
This definition applies for the use of “alkyl” in any reasonable context within the
present description in the absence of a further definition.

in cases in which the term “Cq.n-alkyl” is used in the middie of two other groups /
15 substituents, like for example in “Cq.5-cylcoalkyl-Cq.,-alkyl-O-", this means that the
“C1.n-alkyl”-moiety bridges said two other groups. In the present example it bridges
the C1.n-cylcoalkyl with the oxygen like in “cyclopropyl-methyl-oxy-“. It will be evident,
that in such cases “Cq.p-alkyl” has the meaning of a “Cq.,-alkylene” spacer like
methylene, ethylene etc. The groups that are bridged by “C4.,-alkyl” may be bound to
20 “Cqp-alkyl” at any position thereof. Preferably the right hand group is located at the

distal right hand end of the alkyl group and left hand group at the distal left hand side
of the alkyl group. The same applies for other substituents.

The term “Ca.n-alkenyl” denotes a branched or unbranched hydrocarbon group with
25 2 to n C atoms and at least one C=C group (i.e. carbon — carbon double bond),
wherein n preferably has a value selected from the group of 3, 4, 5, 6, 7, or 8, more
preferably 3, 4, 5, or 6, more preferably 3 or 4. Examples of such groups include
ethenyl, 1-propenyl, 2-propenyl, iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-
methyl-1-propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 3-methyl-2-
30 butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl etc. As will be evident

from the context, such C.p-alkeny! group optionally can be substituted.
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This definition applies for the use of “alkenyl” in any reasonable context within the
present description in the absence of a further definition if no other definition.

In cases in which the term “Cz.n-alkenyl” is used in the middie of two other groups /

substituents, the analogue definition as for C4_-alkyl applies.

The term “Ca.n-alkynyl” denotes a branched or unbranched hydrocarbon group with

2 to n C atoms and at least one C=C group (i.e. a carbon-carbon ftriple bond),
wherein n preferably has a value selected from the group of 3, 4, 5, 6, 7, or 8, more
preferably 3, 4, 5, or 6, more preferably 3 or 4. Examples of such groups include
10 ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-
pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-
hexynyl etc. As will be evident from the context, such Ca.n-alkynyl group optionally
can be substituted.
This definition applies for the use “alkynyl” in any reasonable context within the
15 present description in the absence of a further definition.

In cases in which the term “Ca.n-alkynyl” is used in the middle of two other groups /

substituents, the analogue definition as for C1_,-alkyl applies.

The term “Cs.n-cycloalkyl” denotes a saturated monocyclic group with 3 to n C ring
20 atoms. n preferably has a value of 4 to 8 (= 4, 5, 6, 7, or 8), more preferably 4 to 7,
more preferably such Ca.p-cycloalkyl is 5 or 6 membered. Examples of such groups
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl etc.. This
definition applies for “cycloalkyl” in any reasonable context within the present
description in the absence of a further definition.
25
The term “halogen” denotes an atom selected from among F, Cl, Br, and |.

The term “heteroaryl” used in this application denotes a heterocyclic, mono- or
bicyclic aromatic ring system which includes within the ring system itself in addition to
30 at least one C atom one or more heteroatom(s) independently selected from N, O,
and/or S. A monocyclic ring system preferably consists of 5 to 6 ring members, a
bicyclic ring system preferably consists of 8 to 10 ring members. Preferred are
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heteroaryls with up to 3 heteroatoms, more preferred up to 2 heteroatoms, more
preferred with 1 heteroatom. Preferred heteroatom is N. Examples of such moieties
are benzimidazolyl, benzisoxazolyl, benzo[1,4]-oxazinyl, benzoxazol-2-onyl,
benzofuranyl, benzoisothiazolyl, 1,3-benzodioxolyl, benzothiadiazolyl, benzothiazolyl,
5 benzothienyl, benzoxadiazolyl, benzoxazolyl, chromanyl, chromenyl, chromonyl,
cinnolinyl, 2,3-dihydrobenzo[1,4]dioxinyl, 2,3-dihydrobenzofuranyl, 3.,4-
dihydrobenzo[1,4]Joxazinyl, 2,3-dihydroindolyl, 1,3-dihydroisobenzofuranyl, 2,3-
dihydroisoindolyl, 6,7-dihydropyrrolizinyl, dihydroquinolin-2-onyl, dihydroquinolin-4-
onyl, furanyl, imidazo[1,2-a]pyrazinyl, imidazo[1,2-alpyridyl, imidazolyl,
10 imidazopyridyl, imidazo[4,5-d]thiazolyl, indazolyl, indolizinyl, indolyl, isobenzofuranyl,
isobenzothienyl, isochromanyl, isochromenyl, isoindoyl, isoquinolin-2-onyl,
isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl, 1,2,4-oxadiazoyl, 1,3,4-
oxadiazovyl, 1,2,5-oxadiazoyl, oxazolopyridyl, oxazolyl, 2-0x0-2,3-
dihydrobenzimidazolyl,  2-oxo-2,3-dihydroindolyl,  1-oxoindanyl,  phthalazinyl,
15 pteridinyl, purinyl, pyrazinyl, pyrazolo[1,5-a]pyridyl, pyrazolo[1,5-a]pyrimidinyl,
pyrazolyl, pyridazinyl, pyridopyrimidinyl, pyridyl (pyridinyl), pyridyl-N-oxide,
pyrimidinyl,  pyrimidopyrimidinyl,  pyrrolopyridyl,  pyrrolopyrimidinyl,  pyrrolyl,
quinazolinyl, quinolin-4-onyl, quinolinyl, quinoxalinyl, 1,2,3,4-tetrahydroquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, tetrazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazoly!, 1,2,5-
20 thiadiazolyl, thiazolyl, thieno[2,3-d]imidazolyl, thieno[3,2-b]pyrrolyl, thieno[3,2-
blthiophenyl, thienyl, triazinyl, or triazolyl.

Preferred heteroaryl groups are furanyl, isoxazolyl, pyrazolyl, pyridyl, pyrimidinyl,
thienyl, and thiazolyl.

25
More preferred heteroaryl groups are oxadiazolyl, triazolyl, pyrazolyl, furanyl, and

pyridyl, more preferred is pyrazolyl and pyridyl.

The definition pyrazole includes the isomers 1H-, 3H- and 4H-pyrazole. Preferably
30 pyrazolyl denotes 1H-pyrazolyl.

The definition imidazole includes the isomers 1H-, 2H- and 4H-imidazole. A preferred

definition of imidazoly! is 1H-imidazolyl.
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The definition triazole includes the isomers 1H-, 3H- and 4H-[1,2 4]-triazole as well
as 1H-, 2H- and 4H-[1,2,3]-triazole. The definition triazolyl therefore includes 1H-
[1,2,4]-triazol-1-, -3- and -5-yl, 3H-[1,2,4]-triazol-3- and -5-yl, 4H-[1,2 4]-triazol-3-, -4-
and -5-yl, 1H-[1,2,3]-triazol-1-, -4- and -5-yl, 2H-[1,2,3]-triazol-2-, -4- and -5-yl as well
as 4H-[1,2,3]}-triazol-4- and -5-yl.

The term tetrazole includes the isomers 1H-, 2H- and 5H-tetrazole. The definition
tetrazoly! therefore includes 1H-tetrazol-1- and -5-yl, 2H-tetrazol-2- and -5-yl and 5H-

tetrazol-5-yl.

The definition indole includes the isomers 1H- and 3H-indole. The term indolyl

preferably denotes 1H-indol-1-yl.
The term isoindole includes the isomers 1H- and 2H-isoindole.

This definition applies for “heteroaryl” in any reasonable context within the present

description in the absence of a further definition.

The term “N-linked-pyridine-2-one” used in this application denotes:

The term “heterocycloalkyl” within the context of the present invention denotes a

0"

and its tautomeric form

saturated 3 to 8 membered, preferably 5-, 6- or 7-membered ring system or a 5-12
membered bicyclic ring system, which include 1, 2, 3 or 4 heteroatoms, selected from
N, O, and/or S. Preferred are 1, 2, or 3 heteroatoms.

The preferred number of carbon atoms is 3 to 7 with 1, 2, 3 or 4 heteroatoms
selected from N, O, and/or S. Such heterocycloalkyl groups are addressed as Cs.
7-heterocycloalkyl.

Preferred are saturated heterocycloalkyl rings with 5, 6, or 7 ring atoms, of which 1 or

2 are heteroatoms and the remaining are C-atoms.
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Wherever Ca.7-heterocycloalkyl- substituents are mentioned, the preferred
embodiments thereof are 5-, 6-,- or 7-membered cycles, more preferably
monocycles. They include 1, 2, 3, or 4 heteroatoms, selected from N, O, and/or S,

whereby 1 or 2 such heteroatoms are preferred, more preferably 1 such heteroatom.

Preferred example for heterocycloalkyl include morpholinyl, piperidinyl, piperazinyl,
thiomorpholinyl, oxathianyl, dithianyl, dioxanyl, pyrrolidinyl, tetrahydrofuranyl,
dioxolanyl, oxathiolanyl, imidazolidinyl, tetrahydropyranyl, pyrrolinyl,
tetrahydrothienyl, oxazolidinyl, homopiperazinyl, homopiperidinyl, homomorpholinyl,
homothiomorpholinyl, azetidinyl, 1,3-diazacyclohexanyl or pyrazolidinyl group.

This definition applies for “heterocycloalkyl” in any reasonable context within the

present description in the absence of a further specific definition.

The term "heterocyclyl" specifically is used to define the group He in formula | and
formulae which are derived thereof and therefore will be independently used from the
definition of *heterocycloalkyl”. However, the definitions for “heterocycloalkyl” shall be
comprised within the definition for "heterocyclyl". He is a group which is or at least
comprises a non-aromatic heterocycloalky! group which is bound to the scaffold.

Within the context of the present invention and as used herein, specifically within the
context of He, "heterocyclyl" means a non-aromatic monocyclic, bicyclic or tricyclic
ring system, whereby the ring members are carbon atoms and at least one,
preferably one to three heteroatom(s) selected from the group of nitrogen, oxygen, or
sulphur, the sulphur being part the group —S(O), - with r being 0, 1 or 2. Such ring
system may further be bridged. Such systems also will be called heteromonocyclic,

heterobicyclic, or heterotricyclic ring system within the present context.

This heterocyclyl group may be saturated or partly unsaturated, whereby in systems
with more than one ring system, at least one of them is not aromatic. This at least

one non aromatic ring system comprises said at least one heteroatom.

This heterocyclyl group may be bound to the scaffoid in more than one way. If no
particular bonding arrangement is specified, then all possible arrangements are
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intended. For example, the term “tetrahydropyranyl" includes 2-, 3-, or 4-
tetrahydropyranyl and the like. In cases with more than one ring system, the bonding
to the scaffold is via at least one ring atom of the non aromatic ring system
comprising at least one heteroatom. Preferably this heterocyclyl-group is bound to
the scaffold via a nitrogen atom or one of the saturated carbon atoms in said ring
system. More preferably it is attached to the scaffold via a carbon atom of the non-

aromatic heterocyclic ring system.

Such heterocyclyl group may be fused, respectively annelated, with a cycloalkyl,
another heterocyclic group, an aromatic ring system, such as phenyl or may be part
of a spirocyclic system. In a fused or annelated system, the two ring systems share a
bond between two adjacent ring atoms. In the spiro variation, the two ring systems

have one ring atom in common.

The monoheterocyclic ring systems within this definition are non-aromatic monocyclic
ring systems, in which at least one, preferably one to three, of the carbon atoms have
been replaced with a heteroatom such as nitrogen, oxygen, or sulphur, the sulphur
being part the group — S(O), - with r being 0, 1 or 2 comprises preferably 4 to 8 ring
atoms. Within this context preferred are 5-, 6- or 7-membered, saturated or at least

partly unsaturated heterocyclic rings

The heterobicyclic ring systems within this definition are bicyclic ring systems with at
least one, preferably one to three, of the carbon atoms have been replaced with a
heteroatom such as nitrogen, oxygen, or sulphur, the sulphur being part the group -
S(O), - with r being 0, 1 or 2; the ring system has at least one non-aromatic ring,
which comprises said at least one heteroatom, and the bicyclic ring system
comprises preferably 7 to 12 ring atoms. Within this context preferred are 8-, 9- or
10-membered, saturated or at least partly unsaturated heterocyclic rings.

The heterotricyclic ring systems within this definition are tricyclic systems of
annelated monocycles, in which at least one, preferably one to three, of the carbon
atoms have been replaced with a heteroatom such as nitrogen, oxygen, or sulphur,
the sulphur being part the group — S(O), - with r being 0, 1 or 2; the ring system has
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at least one non-aromatic ring, which comprises said at least one heteroatom, and

the tricyclic ring system comprises preferably 7 to 14 ring atoms.

By the term spirocyclic system as mentioned within this definition, are meant

wh

preferably 5-10 membered, spirocyclic rings which may optionally contain 1, 2 or 3
heteroatoms, selected from among oxygen, sulphur, and nitrogen. Such systems
optionally may be annelated with an aromatic ring system such as phenyl.

The order of preference of heterocyclic ring systems is: monocyclic ring systems are
10 more preferred than bicyclic ring systems, which are more preferred than tricyclic

ones.

Examples for such heterocyclic He groups according to the present invention are the
following groups:
15
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Exampl e 9EC N, so Example 8CC 1.01 (Method 209 (MH)+ /, WO
2009121919PCT/EP2009/053907 - 180 - Example 9F N H2N N 1-1 A mixture of 4.4 g (38 mmol) of
(tetrahydro-pyran-4-yl)-hydrazine and 4.7 g (38 mmol) of ethoxymethylene-malononitrile in 90 mL of
ethanol and YR58 mmol) of triethylamine yyas stirred at 50C for 3PMIEFAHEI'ESYIIng to 20C
the solvent was removed under reduced pressure and the residue was treated with a mixture of water /
dichloromethane = ]él The resulting suspension was stirred for 1o minjand the iltere(g to give a

yellow solid that was wgshed subgequently with gdichloromethare, er and dichlorgmethane. The
solid was dried &t[45C Under reﬁﬁ%ed?iressuré‘.@? %) *()Ehe tle compdund were obtained as
yellow solid and usédin the next stép without furtierpurification. ¥ he following mples were
synthesized in analogy to the preparation of Example 9F, using the corresponding hydrazines as

starting materials: Sgructure starting,? S 0. 0 o, £
S S *{j *{ S\N
£y ) N e )
N
N
N (0] o\(O N O N N 0]
& OO O Ay
) . o)
’ N N - .
A )’i or2 )Torz
0]
0.0 o) N " N.___O
LT N ) A s
\ g * -
o} . .
*{Xfm XQDW Q&)p
N )9 )a X )q

* X:O’SOrN X:O’SorN X:O,SorN

0=1,23,4 pP=1,2,3,4 p=1,23,4
os o8 ors

q=1,20r3 g=1,20r3 qg=1,20r3

, wherein -+ stands for the bond by which said group is bound to the nitrogen atom of

the scaffold, that is numbered as 1.

5  The above definition applies for “heterocyclyl” in any reasonable context within the

present description in the absence of a further definition.
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WO 2009/121919PCPEP2009/053907 - 181 - Structure

starting material: hydrazine Rt [min] MS miz Example 9H racem. mixture N F H2N

WO 2009/121919
- 120 -

PCT/EP2009/653907

The term “oxo” denotes an oxygen atom as substituent that is bonded by a double

bond, preferably it is bonded to a C-atom. In case oxo is used as a substituent, the

oxo replaces two hydrogen atoms of the corresponding atom of the unsubstituted

The following schemes shall illustrate a process to manufacture the compounds of the

compound.
5
present invention by way of example:
Scheme 1
OC,H
NG °e HN,NHz Et,N/EtOH
+ -
L
CN heat
Ry R’
R‘><c:ooczH5
Ho +
N
4 NaH/EtOH
R
N -
. N or
R™ R RS R
X
R” , COH
activation reagent
with
\
R# = Hc 2
FIR,
10 [R ]Y

NH,, H,0,
EtOH/H,0

Scheme 1: In a first step 2-ethoxymethylene-malononitrile is condensed with mono-

substituted hydrazines by heating in an appropriate solvent like ethanol in the

presence of a base (e.g. triethylamine) to form 5-amino-1H-pyrazole-4-carbonitriles.



LN N ..,..--..".. H2N.NH 4.97 (Method 1E hydro) 193 (M-FH)t Example 91 trans; racem. mixture L\--z

z0 -// Example 8D 2.14 (Method Grad 10 90 C8 acidi c) 207 (M-I-F1)' Example 9J cis; racem.
mixture N /N N 1 o?c Example 8E 1.91 (Method Grad_10_90_C8_acidi ¢ 207 (M+H)* WO
200/121919PEBI89$7053907 - 182 - 121 PCT/EP2009/053907

These compounds are converted in a second step to the corresponding amides, e.g.
by treatment of an ethanolic solution with ammonia (25 % in water) and hydrogen
peroxide (35 % in water). In a third step, heating with carboxylic esters under basic
conditions (e.g sodium hydride in ethanol) or carboxylic acids with an activation

5 reagent (e.g. polyphosporic acid) leads to pyrazolo[3,4-d]pyrimidin-4-ones as final
products [cf., for example, A. Miyashita et al., Heterocycles 1990, 37, 1309ff].

Schemes 2 and 3 illustrate alternative methods to prepare the final compounds: in
these exemplified manufacturing methods 5-amino-1H-pyrazole-4-carboxylic acid
amides are condensed in a first step with an appropriate ester derivative followed in a

10 second step by alkylation with suitable electrophiles.

Scheme 2
R R’
0 R’ COOC,H,
+
H,N N NaH/EtOH
! /N »
H2N N\ or
H R R*
1
R, “COH

activation reagent




Example 9GA (Enantiomer A) \N H2N N Enantiomer A Example 9G was submitted for
chiral separation to isolate its enantiomers. The enantiomer labeled A, of unknown but single
stereochemistry was isolated using the following conditions. Amount supplied 59 Chiral Column Daicel
Chiralpak ADMSD2Q308! it Mobile phase n-Hexans(60%)/methyl-tert-butyF&tRBHRO%6P9Ethanol (5 %)
v/v Flow rate 20 mL/min Detection UV at 254 nm Injection mode continuous Obtained 19 of
enantiomer A. Enantiomeric excess 99.3% retention time 27.83 m n; (analytical method: Chiral 3)
Example 9GB (Enantiomer B) 0 WO 2009/121919PCT/EP2009/053907 - 183 - Isolated using the
same conditiof}s & enantiomer A, obtaining 0.5 g ; enantiomeric excess 96.7%: Rt:30.94 min.
(analytical method: Chiral 3). Example 10A, racemic mixture 4.0 g (22.6 mmol) of Example 9A were
mixed with in 60 mL tetrahydrofuran, and 5.7 g (30 mmol) di-tert-butyl-dicarbamate was added. The
reaction mixture was heated to 60&€\fofSh. After cooling to room temperature the solvent was removed
under reduced pressure. The resid as purified by preparative MPLC (Si02, eluent
dichloromethanejmethanol 9/1). ﬁPLg—l@@QI@éﬂhod 1): Rt: 1.28 in MS ( ESI pos ): m/z = 278 (M+H)+

HN Q NaH/EtOH
| N -

/

HNT N

H

X =0,NH,NR? S, SO or SO,
R# = R2or R®
LG = Br-, Cl-, I-, CH;-S0O,-0-, p-toluenesulphonyl-

n =12

Scheme 4 illustrates alternative methods to prepare the final compounds: in the
5  exemplified manufacturing methods 5-amino-1H-pyrazole-4-carboxylic acid amides are
condensed in a first step with (2-bromo-phenyl)-acetic acid ester derivatives followed in
a second step by substitution of the bromine atom by an aromatic or heteroaromatic

residue e.g. using Suzuki or Ullmann type reaction conditions.



The following examples were synthesized in analogy to the preparation of Example 10A, using the
corresponding pyrazoles as starting materials. WO 2009/121919PCT/EP2009.1053907 - 184 -
structure starting material R, [min] MS (ESI, m/z) Exp. 10B H2N Example 9D N'/ 130 (Method 1) 292

(M+H)t 0.--YO 2#RE2¥8D racem.mixture N,\ 0} 9, PCT/EP2009/053907
Scheme 4
R} R*
COOC,H,
Q Br
H,N A + NaH/EtOH
N -
NG
HzN \R#

Suzuki Ullmann
RS-B(OH), RSS-H

Pd(PPh,), / Na,CO,

3 Cul / N-N'-dimethyl-
dioxane / H,O

ethylenediamine

140°C CSZCO3 { DMF
120°C
O 0]
N\
| N
|
R R
with with
. R$$ = optionally substituted
) L
R# = f}.@\[ R ] Y1/Y\\1Y1 ﬁ
X \N or
(R, NN YN\*
@]
R¥ = aryl, heteroaryl Y'=CH, O, N

5 Scheme 5 illustrates an alternative method to prepare the final compounds: in the
exemplified manufacturing method 5-amino-1H-pyrazole-4-carboxylic acid amides are
condensed in a first step with (2-cyano-phenyl)-acetic acid ester derivatives folliowed in



Example 9B 1.33 (Method 1) 292 (M-FH). /NIN..,..--,-  Example 11A, racemic mixture WO
2009/121919PCT/EP2009/053907 - 185 - 2.4 g (8.96 mmol) of Example 10A were dissolved in 30 mL
ethanol. At room temperature a solution of 10 mL (120 mmol) hydrogen peroxide (35 % in water) and
50 mL ammomfRAI¥8/ R i vater) was added slowly gyer a period of 10 min® THERREBH Hixture was
stirred at room temperature for 2h. The solution was carefully concentrated to a volume of 50 mL
under reducsstpressierebp tpiesipitattidaroieteandiwaganecied byrfighatisradlhadtertpomaidhe
product were obtained as a solid. I-IPLC-MS (Method 1): Rt: 1.08 min MS ( ESI pos ): m/z = 296
(M+H)+ Tﬁ(raoﬂﬂlowing examples were synthesized in analogy to the preparation of Example 11A, using
the corresponding pyrazoles as starting materials. structure starting material Rt [min] MS (ESI
pos/neg, m/z) Exp. H N Example 90

Scheme 5
RX R*
O
COOCH,
P2 CN | \/N
AN N + NaH/EtOH \
N - R#
N/
HzN \R#
1.) H,N-Z-H
EtOH, 78°C
2.) CH,C(OMe),
CH,COOH, 80°C
with
R¥ A
= c 2
RsT\{R ]x
[ ]y
5 Z =0, NH

Further alternative processes for preparing pyrazolo[3,4-d]pyrimidin-4-ones are
known in the art and can likewise be employed for synthesizing the compounds of
the invention (see, for example: P. Schmidt ef al., Helvetica Chimica Acta 1962, 189,
1620ff.).

10
The mono-substituted hydrazine derivatives, that are used in step 1 of scheme 1 can be
prepared either by nucieophilic displacement on the corresponding mesyiate derivative
(scheme 6) or by reduction of the hydrazone intermediate as depicted in scheme 7 [cf.,



0.44 211 (M+H)+ 11B H2NNI (Method 1) - Exp. 0 Example 1.12 308 (M-H)- 11C H2N 10B
(Method 1) H2N---NN,N

WO 2009/121919 125 PCT/EP2009/053907

for example, J.W. Timberlake et al., “Chemistry of Hydrazo-,Azo-, and Azoxy Groups”;
Patai,S.,Ed.; 1975, Chapter 4, S. C. Hung et al., Journal of organic Chemistry 1981,
46, 5413-5414].

5 Scheme 6
O~ / /NHZ
/ SRS HN
HO O=g~ O/
C|/ O * (\CHZ)n
(\CHZ)n (\CH2)n NH,-NH, * H,0 X
X X =
H R
R R##
X =0,NH,NR?, S, SO or SO,
R## = RZ2 or R3
n =12
Scheme 7
H NH
TN, O
H
O:< N—J——O NH
O s , 2
o HN HN
(\CHZ)n /{\ KCHZ)n HCl (\CH?_)n
X — X . X
R NaBH,CN R™ R™

X =0,NH,NR? S, SO or SO,
R# = R2 or R3
n =12

10 Further information also can be found in WO04099210 (in particular page 9, last
paragraph to page 14, line 8, incorporated by reference).
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The compounds of the invention show a valuable range of pharmacological effects
which could not have been predicted. They are characterised in particular by
inhibition of PDESA.

5  Preferably the compounds according to the present invention show a high selectivity
profile in view of inhibiting or modulating specific members within the PDES family or
other PDE families, with a clear preference (selectivity) towards PDE9A inhibition.

The compounds of the present invention are supposed to show a favourable safety
profile.
10

METHOD OF TREAMENT

The present invention refers to compounds, which are considered effective and
selective inhibitors of phosphodiesterase 9A and can be used for the development of
medicaments. Such medicaments shall preferably be used for the treatment of
15 diseases in which the inhibition of PDESA can evolve a therapeutic, prophylactic or
disease modifying effect. Preferably the medicaments shall be used to improve
perception, concentration, cognition, learning or memory, like those occurring in
particular in situations/diseases/syndromes such as mild cognitive impairment, age-
associated learning and memory impairments, age-associated memory losses,
20  vascular dementia, craniocerebral trauma, stroke, dementia occurring after strokes
(post stroke dementia), post-traumatic dementia, general concentration impairments,
concentration impairments in children with learning and memory problems,
Alzheimer's disease, Lewy body dementia, dementia with degeneration of the frontal
lobes, including Pick's syndrome, Parkinson's disease, progressive nuclear palsy,
25 dementia with corticobasal degeneration, amyotropic lateral sclerosis (ALS),
Huntington's disease, multiple sclerosis, thalamic degeneration, Creutzfeld-Jacob
dementia, HIV dementia, schizophrenia with dementia or Korsakoff's psychosis.

Another aspect of the present invention concerns the treatment of a disease which is
30  accessible by PDE9A modulation, in particular sleep disorders like insomnia or
narcolepsy, bipolar disorder, metabolic syndrome, obesity, diabetis mellitus, including



-- . _08_acidic) 225 (M+H)t Example 11 IAcis, racem. mixture HN 20 H N 2 .---:--Nj/ ----- NN--Thl O
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type 1 or type 2 diabetes, hyperglycemia, dyslipidemia, impaired glucose tolerance,
or a disease of the testes, brain, small intestine, skeletal muscle, heart, lung, thymus

or spleen.

5  Thus the medical aspect of the present invention can be summarised in that it is
considered that a compound according to any of the genius embodiments of the
invention as outlined herein, in particular the one according to formula | as defined by
each of the aspects 1 — 17, each of the elements/embodiments of matrix 0 or matrix |
or a compound selected from the group of the exemplified final compounds (see

10 aspect 18 or chapter exemplary embodiments) is used as a medicament.

Such a medicament preferably is for the treatment of a CNS disease.

In an alternative use, the medicament is for the treatment of a CNS disease, the
treatment of which is accessible by the inhibition of PDEQ.

In an altermnative use, the medicament is for the treatment of a disease that is
15 accessible by the inhibition of PDES.

Iin an alternative use, the medicament is for the treatment, amelioration and / or
prevention of cognitive impairment being related to perception, concentration,

cognition, learning or memory.

20 In an alternative use, the medicament is for the treatment amelioration and / or
prevention of cognitive impairment being related to age-associated learning and
memory impairments, age-associated memory losses, vascular dementia,
craniocerebral trauma, stroke, dementia occurring after strokes (post stroke
dementia), post-traumatic dementia, general concentration impairments,

25  concentration impairments in children with learning and memory problems,
Alzheimer's disease, Lewy body dementia, dementia with degeneration of the frontal
lobes, including Pick's syndrome, Parkinson's disease, progressive nuclear palsy,
dementia with corticobasal degeneration, amyotropic lateral sclerosis (ALS),
Huntington's disease, multiple sclerosis, thalamic degeneration, Creutzfeld-Jacob

30 dementia, HIV dementia, schizophrenia with dementia or Korsakoff's psychosis.



N/ S,” _ ,-- Example 9E0 227 (M+H)+ Example 11J, racemic mixture WO
2009/121919PCT/EP2009/053907 - 188 - 2.30 g (11.2 mmol) of Example 9E were dissolved in 6 mL
d methylsulfoxide. Under ice cooling 8 mL (77.6 mmol) hydrogen peroxide and 1.7 g (12.3 mmol)
potassium cafoHEE'#eke added. Then the reactipp mixture was stirred 15GHFFAI TR ¥émperature.
The reaction mixture was cooled with an ice bath, 100 mL of water were added and extracted with
dichlorométhaneltdrhetivatesghaseneacanapriatin thleestdeoedipkesainereheisesikiie was mixed
with in dichloromethane and filtered. 2.8 g (52 %) of the product were obtained as a white solid.

HP'—C'MSI&'\éﬁtBRQ&)étF&F Bls’e‘,‘ FUTFRARR A6 B WQEHIRH o 3R GIHRE20091 34907 - 189 -

% suspension in mineral oil) were added. The reaction mixture was heated to 150C for 30 min in a
microwav& SOEHETCHSHABNS DO REHf SRS 1Y VHRLRI IR et VRS RAYRR B the solvent under

reduced pegssHIgerhRe FRBKIHRI WRR-BLEI G EBY Rl eprEalive 43R E RIUesEA: wraler snikil3 1)/0 TFA,
eluent B: acetonitrile). 320 mg (38 %) of the product were obtained as a white solid. HPLC-MS

(Method 1) ST B1SKRICASTTHESE RS nitS' S A8 )SPREE following examples were synthesized
in analogy to the preparation of Example 12A, using the corresponding pyrazoles and esters as
starting materials. Structure starting material: pyrazole starting material: ester Rt [min] MS (ESI

pos/neg, PIRARKIAE EiICcRCCOMPOSITIONS

Medicaments for administration comprise a compound according to the present
invention in a therapeutically effective amount. By "therapeutically effective amount” it
10 is meant that if the medicament is applied via the appropriate regimen adapted to the
patient’s condition, the amount of said compound of formula (I) will be sufficient to
effectively treat, to prevent or to decelerate the progression of the corresponding
disease, or otherwise to ameliorate the estate of a patient suffering from such a
disease. It may be the case that the "therapeutically effective amount" in a mono-
15 therapy will differ from the “therapeutically effective amount" in a combination therapy

with another medicament.

The dose range of the compounds of general formuia (I) applicable per day is usually
from 0.1 to 5000 mg, preferably 0.1 to 1000 mg, preferably from 2 to 500 mg, more

20  preferably from 5 to 250 mg, most preferably from 10 to 100 mg. A dosage unit (e.g.
a tablet) preferably contains between 2 and 250 mg, particularly preferably between
10 and 100 mg of the compounds according to the invention.

The actual pharmaceutically effective amount or therapeutic dosage will of course

25 depend on factors known by those skilled in the art such as age, weight, gender or
other condition of the patient, route of administration, severity of disease, and the
like.

The compounds according to the invention may be administered by oral, parenteral
30 (intravenous, intramuscular etc.), intranasal, sublingual, inhalative, intrathecal, topical
or rectal route. Suitable preparations for administering the compounds according to
the present invention inciude for exampie patches, tabiets, capsuies, pills, pellets,

dragees, powders, troches, suppositories, liquid preparations such as solutions,
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suspensions, emulsions, drops, syrups, elixirs, or gaseous preparations such as
aerosols, sprays and the like. The content of the pharmaceutically active
compound(s) should be in the range from 0.05 to 90 wt.- %, preferably 0.1 to 50 wt.-
% of the composition as a whole. Suitable tablets may be obtained, for example, by
5 mixing the active substance(s) with known excipients, for example inert diluents such
as calcium carbonate, calcium phosphate or lactose, disintegrants such as corn
starch or alginic acid, binders such as starch or gelatine, lubricants such as
magnesium stearate or talc and/or agents for delaying release, such as
carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The tablets

10 may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously
to the tablets with substances normally used for tablet coatings, for example
collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed
15 release or prevent incompatibilities the core may also consist of a number of layers.
Similarly the tablet coating may consist of a number of layers to achieve delayed

release, possibly using the excipients mentioned above for the tablets.

Syrups or elixirs containing the active substances or combinations thereof according
20  to the invention may additionally contain a sweetener such as saccharine, cyclamate,
glycerol or sugar and a flavour enhancer, e.g. a flavouring such as vanillin or orange
extract. They may also contain suspension adjuvants or thickeners such as sodium
carboxymethyl cellulose, wetting agents such as, for example, condensation products
of fatty alcohols with ethylene oxide, or preservatives such as p-hydroxybenzoates.
25
Solutions are prepared in the usual way, e.g. with the addition of isotonic agents,
preservatives such as p-hydroxybenzoates or stabilisers such as alkali metal salts of
ethylenediaminetetraacetic acid, optionally using emulsifiers and/or dispersants,
while if water is used as diluent, for example, organic solvents may optionally be
30 used as solubilisers or dissolving aids, and the solutions may be transferred into

injection vials or ampoules or infusion bottles.



040 1) WO 2009/121919PCT/EP20091053907 - 190 - Structure starting material: pyrazole
starting material: ester Rt [min] MS (ESI posineg, ez Exp. 12D mixtureof stereoisomer S 0 HN , oo

Exp. 11J Example 5AC
WO 2009/121919 130 PCT/EP2009/053907

Capsules containing one or more active substances or combinations of active
substances may for example be prepared by mixing the active substances with inert
carriers such as lactose or sorbitol and packing them into gelatine capsules.

5  Suitable suppositories may be made for example by mixing with carriers provided for
this purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically
acceptable organic solvents such as paraffins (e.g. petroleum fractions), vegetable
10 oils (e.g. groundnut or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or
glycerol), carriers such as e.g. natural mineral powders (e.g. kaolins, clays, talc,
chalk), synthetic mineral powders (e.g. highly dispersed silicic acid and silicates),
sugars (e.g. cane sugar, lactose and glucose), emulsifiers (e.g. lignin, spent sulphite
liguors, methylcellulose, starch and polyvinylpyrrolidone) and lubricants (e.g.

15 magnesium stearate, talc, stearic acid and sodium lauryl sulphate).

For oral use the tablets may obviously contain, in addition to the carriers specified,
additives such as sodium citrate, calcium carbonate and dicalcium phosphate
together with various additional substances such as starch, preferably potato starch,

20 gelatin and the like. Lubricants such as magnesium stearate, sodium laurylsuiphate
and talc may also be used to produce the tablets. In the case of aqueous
suspensions the active substances may be combined with various flavour enhancers
or colourings in addition to the abovementioned excipients.

25 The dosage of the compounds according to the invention is naturally highly
dependent on the method of administration and the complaint which is being treated.
When administered by inhalation the compounds of formula (1) are characterised by a
high potency even at doses in the microgram range. The compounds of formula (I)
may also be used effectively above the microgram range. The dosage may then be in

30 the gram range, for example.

COMBINATIONS WITH OTHER ACTIVE SUBSTANCES
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In another aspect the present invention relates to the above-mentioned
pharmaceutical formulations as such which are characterised in that they contain a
compound according to the present invention.

A further aspect of the present invention refers to a combination of each of the
compounds of the present invention, preferably at least one compound according to
the present invention with another compound selected from the group of for example
beta-secretase  inhibitors; gamma-secretase  inhibitors; gamma-secretase
modulators; amyloid aggregation inhibitors such as e.g. alzhemed; directly or
indirectly acting neuroprotective and/or disease-modifying substances; anti-oxidants,
such as e.g. vitamin E , ginko biloba or ginkolide; anti-inflammatory substances, such
as e.g. Cox inhibitors, NSAIDs additionally or exclusively having AR lowering
properties; HMG-CoA reductase inhibitors, such as statins; acetylcholine esterase
inhibitors, such as donepezil, rivastigmine, tacrine, galantamine; NMDA receptor
antagonists such as e.g. memantine; AMPA receptor agonists; AMPA receptor
positive modulators, AMPkines - monoamine receptor reuptake inhibitors;
substances modulating the concentration or release of neurotransmitters; substances
inducing the secretion of growth hormone such as ibutamoren mesylate and
capromorelin, CB-1 receptor antagonists or inverse agonists; antibiotics such as
minocyclin or rifampicin; PDE1, PDE2, PDE4, PDES5 and / or PDE10 inhibitors,
GABAA receptor inverse agonists; GABAA receptor antagonists; nicotinic receptor
agonists or partial agonists; alphadbeta2 nicotinic receptor agonists or partial
agonists; alpha7 nicotinic receptor agonists or partial agonists; histamine receptor H3
antagonists; 5-HT4 receptor agonists or partial agonists; 5-HT6 receptor antagonists;
alpha2-adrenoreceptor antagonists, calcium antagonists; muscarinic receptor M1
agonists or positive modulators; muscarinic receptor M2 antagonists; muscarinic
receptor M4 antagonists; metabotropic glutamate receptor 5 positive modulators;
metabotropic glutamate receptor 2 antagonists, and other substances that modulate
receptors or enzymes in a manner such that the efficacy and/or safety of the
compounds according to the invention is increased and/or unwanted side effects are

reduced.

This invention further relates to pharmaceutical compositions containing one or more,

preferably one active substance, which is selected from the compounds according to

I/-\
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the invention and/or the corresponding salts, as well as one or more, preferably one
active substance selected from among alzhemed, vitamin E, ginkolide, donepezil,
rivastigmine, tacrine, galantamine, memantine, ibutamoren mesylate, capromorelin,
minocyclin and/or rifampicin, optionally together with one or more inert carriers and/or

5 diluents.

The compounds according to the invention may also be used in combination with

immunotherapies such as e.g. active immunisation with Abeta or parts thereof or

passive immunisation with humanised anti-Abeta antibodies or antibodyfragments or
10 nanobodies for the treatment of the above-mentioned diseases and conditions.

The combinations according to the present invention may be provided simultaneously
in one and the same dosage form, i.e. in form of a combination preparation, for
example the two components may be incorporated in one tablet, e. g. in different

15 layers of said tablet. The combination may be also provided separately, in form of a
free combination, i.e the compounds of the present invention are provided in one
dosage form and one or more of the above mentioned combination partners is
provided in another dosage form. These two dosage forms may be equal dosage
forms, for example & co-administration of two tablets, one containing a

20 therapeutically effective amount of the compound of the present invention and one
containing a therapeutically effective amount of the above mentioned combination
partner. It is also possible to combine different administration forms, if desired. Any
type of suitable administration forms may be provided.

25 The compound according to the invention, or a physiologically acceptable salt
thereof, in combination with another active substance may be used simultaneously or
at staggered times, but particularly close together in time. If administered
simultaneously, the two active substances are given to the patient together; if
administered at staggered times the two active substances are given to the patient

30  successively within a period of less than or equal to 12, particularly less than or equal
to 6 hours.

The dosage or administration forms are not limited, in the frame of the present

invention any suitable dosage form may be used. Exemplarily the dosage forms may
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be selected from solid preparations such as patches, tablets, capsules, pills, pellets,
dragees, powders, troches, suppositories, liquid preparations such as solutions,
suspensions, emulsions, drops, syrups, elixirs, or gaseous preparations such as

aerosols, sprays and the like.

5
The dosage forms are advantageously formulated in dosage units, each dosage unit
being adapted to supply a single dose of each active component being present.
Depending from the administration route and dosage form the ingredients are
selected accordingly.

10

The dosage for the above-mentioned combination partners is expediently 1/5 of the
normally recommended lowest dose up to 1/1 of the normally recommended dose.

The dosage forms are administered to the patient for example 1, 2, 3, or 4 times daily
15 depending on the nature of the formulation. In case of retarding or extended release
formulations or other pharmaceutical formulations, the same may be applied
differently (e.g. once weekly or monthly etc.). It is preferred that the compounds of
the invention be administered either three or fewer times, more preferably once or

twice daily.

EXAMPLES

PHARMACEUTICAL COMPOSITIONS
The following pharmaceutical formulations may illustrate the present invention

25 without restricting its scope:

Some examples of formulations will now be described, wherein the term "active
substance" denotes one or more compounds according to the invention including the
salts thereof. In the case of one of the aforementioned combinations with one or

30  more other active substances the term "active substance" also includes the additional

active substances.

Example A
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Tablets containing 100 mg of active substance

Composition:
1 tablet contains:

5 active substance 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0mg
magnesium stearate 2.0mg

10 220.0 mg

Diameter: 10 mm, biplanar, facetted on both sides and notched on one side.

Example B

15
Tablets containing 150 mg of active substance
Composition:

1 tablet contains:

20  active substance 150.0 mg
powdered lactose 89.0 mg
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg

25 magnesium stearate 1.0mg

300.0 mg
Diameter: 10 mm, flat
Example C
30

Hard gelatine capsules containing 150 mq of active substance

1 capsule contains:
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active substance 150.0 mg
corn starch (dried) approx. 80.0 mg
lactose (powdered) approx. 87.0 mg
magnesium stearate 3.0 mg
5 approx. 320.0 mg

Capsule shell: size 1 hard gelatine capsule.

Example D

10  Suppositories containing 150 mqg of active substance

1 suppository contains:

active substance 150.0 mg
polyethyleneglycol 1500 550.0 mg
15 polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg
2,000.0 mg

Example E

20

Ampoules containing 10 mqg active substance

Composition:
active substance 10.0 mg
25 0.01 N hydrochloric acid g.s.
double-distilled water ad 2.0mL

Example F
30
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Ampoules containing 50 mg of active substance

Composition:
active substance 50.0 mg
5 0.01 N hydrochloric acid g.s.
double-distilled water ad 10.0mL

The preparation of any the above mentioned formulations can be done following
standard procedures.

10
BIOLOGICAL ASSAY

The in vitro effect of the compounds of the invention can be shown with the following

biological assays.

15 PDESAZ2 assay protocol:

The PDE9A2 enzymatic activity assay was run as scintillation proximity assay (SPA),

in general according to the protocol of the manufacturer (Amersham Biosciences,

product number: TRKQ 7100).

As enzyme source, lysate (PBS with 1 % Triton X-100 supplemented with protease
20  inhibitors, cell debris removed by centrifugation at 13.000 rpm for 30 min) of SF 9 cell

expressing the human PDESA2 was used. The total protein amount included in the

assay varied upon infection and production efficacy of the SF9 cells and lay in the

range of 0.1 — 100 ng.

25  In general, the assay conditions were as follows:
¢ total assay volume: 40 microliter
e protein amount: 0.1-50ng
¢ substrate concentration (cGMP): 20 naomolar; ~1 mCi/l
e incubation time: 60 min at room temperature
30 e final DMSO concentration: 0.2 - 1 %

The assays were run in 384-well format. The test reagents as well as the enzyme

and the substrate were diluted in assay buffer. The assay buffer contained 50 mM
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Tris, 8.3 mM MgClI2, 1.7 mM EGTA, 0.1 % BSA, 0.05 % Tween 20; the pH of assay
buffer was adjusted to 7.5. The reaction was stopped by applying a PDE9 specific
inhibitor (e.g. compounds according to WO04099210) in excess.

5  Determination of % inhibition:

The activity of the positive control (minus the negative control = background) is set to

100 % and activity in the presence of test compound is expressed relative to these

100 %. Within this setting, an inhibition above 100 % might be possible due to the

nature of the variation of the positive control within the assay, however, in this case
10 the reported % inhibition had been adjusted to 100 %.

Determination of ICso:

ICs0 can be calculated with GraphPadPrism or other suited software setting the
15 positive control as 100 and the negative control as 0. For calculation of iCsq dilutions

of the test compounds (substrates) are to be selected and tested following the

aforementioned protocol.

Data

20 In the following, % inhibition data will illustrate that the compounds according to the
present invention are suited to inhibit PDES and thus provide useful pharmacological

properties. The examples are not meant o be limiting. The table also provides ICsg

values. The values are presented as being within a nanomolar range (nM), i.e. within
the range of either 1 nanomolar to 100 nanomolar or within the range of 101

25 nanomolar to 1200 nanomolar. The specific 1Csq value is within said range. The
example number refer to the final examples as outlined in the section Exemplary

embodiments (see also aspect 18 of the invention).

All data are measured according to the procedure described herein.
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Exampl | % inhibition of | IC5y within Exampl | % inhibition of | |Cgy within
e No. PDE9YA2 (at range e No. PDESA2 (at range
10 micromolar [nanomolar 10 micromolar [nanomolar
concentration) (NM)] concentration) (nNM)]
1 100 1-100 29 96 1-100
2 99 1-100 30 100 1-100
3 99 1-100 31 98 1-100
4 98 1-100 32 100 1-100
5 99 1-100 33 97 1-100
6 98 1-100 34 93 101 - 1200
7 98 1-100 35 100 101 - 1200
8 100 1-100 36 100 1-100
9 99 1-100 37 97 1-100
10 98 1-100 38 99 1-100
11 98 1-100 39 99 1-100
12 97 1-100 40 99 1-100
13 90 101 - 1200 40-1 100 1-100
14 96 101 - 1200 40-2 100 1-100
15 92 101 - 1200 40-3 100 101 - 1200
16 86 101 - 1200 40-4 92 101 - 1200
17 100 1-100 40-5 98 1-100
18 99 1-100 40-6 97 1-100
19 99 1-100 40-7 95 101 - 1200
20 98 1-100 41 92 101 - 1200
21 97 101 - 1200 42 92 101 - 1200
22 98 1-100 43 98 1-100
23 99 1-100 44 99 1-100
24 86 101 - 1200 45 98 1-100
25 96 1-100 46 100 1-100
26 91 101 - 1200 47 97 1-100
27 99 1-100 48 96 1-100
28 98 1-100 49 98 1-100
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Exampl | % inhibition of | |C5y within Exampl | % inhibition of | IC5q within
e No. PDESAZ (at range e No. PDEOQA2 (at range
10 micromolar | 1nanomolar 10 micromolar | 1nanomolar
concentration) | (nmy] concentration) | (n)]
50 97 1-100 80 94 1-100
51 96 1-100 81 78 101 - 1200
52 100 1-100 82 100 1-100
53 99 1-100 83 96 1-100
54 97 1-100 84 97 1-100
55 97 1-100 85 99 1-100
56 95 1-100 86 95 101 - 1200
57 100 1-100 87 86 101 - 1200
58 96 1-100 88 96 1-100
60 97 1-100 89 95 101 - 1200
61 97 1-100 90 100 1-100
62 95 1-100 91 99 1-100
63 92 101 - 1200 92 98 1-100
64 97 1-100 93 97 1-100
65 97 1-100 94 96 101 - 1200
66 91 101 - 1200 95 98 1-100
67 95 101 - 1200 96 99 1-100
68 g7 1-100 97 98 1-100
69 99 1-100 98 97 1-100
70 99 1-100 99 96 1-100
71 99 1-100 100 93 101 - 1200
72 91 101 - 1200 101 98 1-100
73 97 1-100 102 100 1-100
74 95 1-100 103 99 1-100
75 98 1-100 104 95 101 - 1200
76 98 1-100 105 84 101 - 1200
77 89 101 - 1200 106 87 101 - 1200
78 99 101 - 1200 108 89 101 - 1200
79 99 1-100 111 88 101 - 1200
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Exampl | % inhibition of | IC5g within Exampl | % inhibition of | |Csq within
e No. PDESA2 (at range e No. PDESAZ (at range
10 micromolar [nanomolar 10 micromolar [nanomolar
concentration) (nM)] concentration) (nM)]
112 97 1-100 132-9 95 101 - 1200
113 92 101 - 1200 133 98 1-100
114 89 101 - 1200 134 99 1-100
115 92 101 - 1200 135 98 1-100
116 93 101 - 1200 136 100 1-100
117 97 1-100 137 99 1-100
118 89 101 - 1200 138 100 1-100
119 95 1-100 139 99 1-100
120 95 1-100 140 100 1-100
121 94 101 - 1200 141 99 1-100
122 85 101 - 1200 142 98 1-100
123 91 101 - 1200 143 100 1-100
124 95 101 - 1200 144 100 1-100
125 95 1-100 145 84 101 - 1200
126 98 1-100 146 91 101 - 1200
127 97 1-100 147 99 1-100
128 99 1-100 147-1 86 101 - 1200
129 99 1-100 147-2 87 101 - 1200
130 99 1-100 147-3 95 1-100
131 97 1-100 148 86 101 - 1200
132 90 101 - 1200 149 95 101 - 1200
132-1 97 1-100 150 90 101 - 1200
132-2 100 1-100 151 92 101 - 1200
132-3 89 101 - 1200 152 93 101 - 1200
132-4 98 1-100 153 90 101 - 1200
132-5 100 1-100 154 100 1-100
132-6 99 1-100 155 100 1-100
132-7 94 1-100 156 99 1-100
132-8 94 101 - 1200 157 97 1-100
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Exampl | % inhibition of | |Csy within Exampl | % inhibition of | |C5y within
e No. PDESAZ (at range e No. PDESAZ2 (at range
10 micromolar [nanomolar 10 micromolar [nanomolar
concentration) | (nM)] concentration) (nM)]
158 97 1-100 187 96 1-100
159 100 1-100 188 96 1-100
160 96 1-100 189 90 101 - 1200
161 95 101 - 1200 190 82 101 - 1200
162 98 1-100 191 92 101 - 1200
163 97 101 - 1200 192 100 101 - 1200
164 98 101 - 1200 193 99 101 - 1200
165 99 101 - 1200 194 97 101 - 1200
166 92 101 - 1200 195 88 101 - 1200
167 93 101 - 1200 196 91 101 - 1200
168 90 101 - 1200 197 91 101 - 1200
169 86 101 - 1200 198 100 101 - 1200
170 75 101 - 1200 199 88 101 - 1200
171 100 101 - 1200 200 91 101 - 1200
172 100 1-100 201 85 101 - 1200
173 86 101 - 1200 202 83 101 - 1200
174 89 101 - 1200 203 84 101 - 1200
175 88 101 - 1200 204 87 101 - 1200
176 85 101 - 1200 205 100 1-100
177 93 101 - 1200 206 82 101 - 1200
178 92 101 - 1200 207 100 1-100
179 91 101 - 1200 208 100 101 - 1200
180 96 101 - 1200 209 89 101 - 1200
181 96 1-100 210 97 1-100
182 100 1-100 211 99 1-100
183 99 1-100 212 92 101 - 1200
184 97 1-100 213 86 101 - 1200
185 100 1-100 214 a8 1-100
186 97 1-100 215 93 101 - 1200
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Exampl | % inhibition of | ICs5q within Exampl | % inhibition of | IC5y within

e No. PDE9AZ2 (at range e No. PDESAZ2 (at range

10 micromolar [nanomolar 10 micromolar [nanomolar
concentration) (nM)] concentration) (nM)]

216 96 1-100 229 99 1-100
217 97 101 - 1200 230 100 1-100
218 88 101 - 1200 230-1 98 1-100
219 100 1-100 230-2 100 1-100
220 100 1-100 230-3 99 1-100
221 100 1-100 230-4 98 101 - 1200
222 100 1-100 231 95 1-100
223 100 1-100 232 99 1-100
224 100 1-100 233 100 1-100
225 100 1-100 234 100 1-100
226 100 1-100 235 98 101 - 1200
227 100 1-100 236 93 101 - 1200
228 100 1-100 237 89 101 - 1200

In vivo effect:

The in vivo effect of the compounds of this invention can be tested in the Novel

Object Recognition test according to the procedure of Prickaerts et al. (Neuroscience,
2002, 113, 351-361).

For further information concerning biological testing of the compounds of the present

invention see also Neuropharmacology, 2008, 55, 908-918.

CHEMICAL MANUFACTURE
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Abbreviations:

APCI  Atmospheric pressure chemical ionization
DAD diode array detector

DMSQO  dimethyl sulphoxide

ES/ electrospray ionization (in MS)
Exp. example

Fp. melting point

h hour(s)

HPLC  high performance liquid chromatography

HPLC-MS  coupled high performance liquid chromatography with mass
spectrometric detection

GC-MS gas chromatography with mass spectrometric detection

MPLC  medium pressure liquid chromatography

mL millilitre

uL microlitre

min minutes

MS mass spectrometry

racem. racemic

it room temperature
R retention time (in HPLC)
Rf retardation factor (in TLC)

TBTU  2-(1 H-Benzotriazole-1-yl)-1,1,3,3-Tetramethyluronium tetrafluoroborate
TFA trifluoroacetic acid
TLC thin-layer chromatography

L.C-MS methods:

Method A

Instrument: HPLC/MS ThermoFinnigan. HPLC Surveyor DAD, LCQduo lon trap.;
column: Sunryse MS-C18, 5 um, 4.6x100 mm; eluent A: water + 20 mM ammonium
formate; eluent B: acetonitrile + 20 mM ammonium formate; gradient: A/B (95:5) for 1
min, then to A/B (5:95) in 7 min for 1.5 min; flow rate: 0.85 mL/min; UV detection: 254

nm; ion source: ESI
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Method 1

MS apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alliance
2695, Waters 2996 diode array detector; column: Varian Microsorb 100 C18, 30 x 4.6
mm, 3.0 um; eluent A: water + 0.13 % TFA, eluent B: acetonitrile; gradient: 0.0 min 5
% B-—-018min5%B—-20mn98 %B —»22mn9%8 %B—-23mn5%B—25
min 5 % B; flow rate: 3.5 mU/min; UV detection: 210-380 nm.

Method 2

MS apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alliance
2695, Waters 2996 diode array detector; column: Merck Chromolith Performance
RP18e, 100 x 1 mm; eluent A: water + 0.13 % TFA, eluent B: acetonitrile; gradient:
00mMin5%B—-02mn5%B—->16mn9% %B—->19mMn9% %B—20min5%
B — 2.2 min 5 % B; flow rate: 3.5 mL/min; UV detection: 210-380 nm.

Method 1D

Instrument:HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole;
column: Sunryse MS-C18, 5 um, 4.6 x 100 mm; eluent A: 90 % water +10 %
acetonitrile + ammonium formate 10 mM; eluent B: acetonitrile 90 % + 10 % water +
ammonium formate 10 mM; gradient:A (100) for 1 min, then to B (100) in 7 min for 1

min; flow rate: 1.2 mb/min; UV detection: 254 nm; ion source: APCI.

Method 1E

Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole;
column: Symmetry C8, 5 um, 3 x 150 mm; eluent A: 90 % water + 10 % acetonitrile +
ammonium formate 10 mM; eluent B: acetonitrile 90 % + 10 % H,O + ammonium
formate 10 mM; gradient: A (100) for 1.5 min, then to B (100) in 10 min for 1.5 min;
flow rate: 1.2 mL/min; UV detection: 254 nm; ion source: APCI

Method 1E fusion

Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole;
column: Synergi Fusion-RP80A, 4 pm, 4.60 x 100 mm; eluent A: 90 % water + 10 %
acetonitrile + ammonium formate 10mM; eluent B: acetonitrile 90 % + 10 % H,O +
ammonium formate 10 mM; gradient: A (100 %) for 1.5 min, then to B (100 %) in 10
min for 1.5 min; flow rate: 1.2 mL/min; UV detection: 254 nm; ion source: APCI
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Method 1E hydro

Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole;
column: Synergi Hydro-RP80A, 4 um, 4.60 x 100 mm; eluent A: 90 % water + 10 %
acetonitrile + ammonium formate 10 mM; eluent B: acetonitrile 90 % + 10 % H,O +
ammonium formate 10 mM; gradient: A (100 %) for 1.5 min, then to B (100 %) in 10
min for 1.5 min; flow rate: 1.2 mb/min; UV detection: 254 nm; ion source: APCI

Method 2F

Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, Finnigan LCQduo lon
trap; column: Symmetry-C18, 5 um, 3 x 150 mm; eluent A: 95 % water + 5 %
acetonitrile + formic acid 0.1 %; eluent B: acetonitrile 95 % + 5 % water + formic acid
0.1 %; gradient: A/B (95/5) for 1.5 min, then to A/B (5/95) in 10 min for 1.5 min; flow
rate: 1 mL/min; UV detection: 254 nm; ion source: ESI

Method 2L

Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, Finnigan LCQduo lon
trap;

column: Symmetry Shield, 5 um, 4,6 x 150 mm; eluent A: 90 % water + 10 %
acetonitrile + formic acid 0.1 %; eluent B: acetonitrile 90 % + 10 % water + formic

acid 0.1 %; flow rate: 0,85 mL/min; UV detection: 254 nm; ion source: ESI

Method Grad_C8_acidic

Instrument: HPLC-MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column:
Xterra MS-C8, 3.5 um, 4.6 x 50 mm; eluent A: water + 0.1 % TFA + 10 % acetonitrile;
eluent B: acetonitrile; gradient: A/B (80:20), then to A/B (10:90) in 3.25 min for 0.75
min; flow rate: 1.3 mL/min; UV detection: 254 nm; ion source: ESI

Method Grad_C18_acidic

Instrument: HPLC-MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column:
Sunfire MS-C18, 3.5 um, 4.6 x 50 mm; eluent A: water + 0.1 % TFA + 10 %
acetonitrile; eluent B: acetonitrile; gradient: A/B (80:20), then to A/B (10:90) in 3.25
min for 0.75 min; flow rate:1.3 mL/min; UV detection: 254 nm; ion source: ESI.

Method Grad_90_10_C8_acidic
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Instrument: HPLC-MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column:
Xterra MS-C8, 3.5 um, 4.6 x 50 mm; eluent A: water + 0.1 % TFA + 10 % acetonitrile;
eluent B: acetonitrile; gradient: A (100 %), then to A/B (10:90) in 3.25 min for 0.75
min; flow rate: 1.3 mL/min; UV detection: 254 nm; ion source: ESI.

Method Grad_90_10_C18_acidic

Instrument: HPLC-MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column:
Xterra MS-C18, 3.5 ym, 4.6 x 50 mm; eluent A: water + 0.1 % TFA + 10 %
acetonitrile; eluent B: acetonitrile; gradient: A (100), then to A/B (10:90) in 3.25 min
for 0.75 min; flow rate:1.3 mL/min; UV detection: 254 nm; ion source: ESI.

Method Grad_C8_NH,;COOH

Instrument: HPLC-MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole. Column:
Xterra MS-C8, 3.5 um, 4.6 x 50 mm; eluent A: water + ammonium formate 5 mM +
10 % acetonitrile; eluent B: acetonitrile; gradient: A 100 %, then to A/B (10:90) in 3.25
min for 0.75 min; flow rate: 1.3 mL/min; UV detection: 254 nm; ion source: ESI.

Chiral HPLC Methods

Instrument: Agilent 1100. Column: Chiralpak AS-H Daicel, 4.6 um, 4.6 x 250 mm;

Method Chiral 1: eluent: hexane/ethanol 97/3 (isocratic); flow rate: 1.0 mL/min; UV
detection: 254 nm.
Method Chiral 2: eluent: hexane/ethanol 98/2 (isocratic); flow rate: 1.0 mL/min; UV
detection: 254 nm
Method Chiral 3: eluent: hexane/ethanol 80/20 (isocratic); flow rate: 1.0 mL/min; UV

detection: 254 nm

GC/MS methods

Method 3A
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Instrument: GC/MS Finnigan. Trace GC, MSQ quadrupole. Column: DB-5MS, 25 m x
0.25 mm x 0.25 pm; carrier gas: helium, 1 mL/min constant flow; oven program: 50°C
(hold 1 minute), to 100°C in 10°C/min, to 200°C in 20°C/min, to 300°C in 30°C/min
eluent, detection: trace MSQ, quadrupole

ion source: IE scan range: 50-450 u.

Method 3A.1

Instrument: GC/MS Finnigan Thermo Scientific. Trace GC Ultra, DSQ Il single
quadrupole. Column: DB-5MS Ul, 25 m x 0.25 mm x 0.25 um; carrier gas: helium, 1
mL/min constant flow; oven program: 50°C (hold 1 minute), to 100°C in 10°C/min, to
200°C in 20°C/min, to 300°C in 30°C/min eluent, detection: trace DSQ, single
guadrupole

Microwave heating:
Microwave apparatus types:
¢ Discover® CEM instruments, equipped with 10 and 35 mL vessels;

s Microwave apparatus type: Biotage Initiator Sixty.

General comment concerning the presentation of the structures

Some compounds have one or more chiral centres. The depicted structure will not
necessarily show all the possible stereochemical realisation of the compound but
only one. However, in such cases a term like “cis-racemic mixture” is depicted next to

the structure in order to point to the other stereochemical options.

An example is given for Example 7D, below. The presented structural formula is
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Cis - racemic mixture

The added term “cis - racemic mixture” points to the second stereochemical option:

e
N——U-—O—{—
/
HN

O

This principle applies to other depicted structures as well.

Synthesis

in the following the manufacture of compounds which exemplify the present invention
is described. In case the process of manufacture of a specific compound has not
been disclosed literally, the skilled person in the art will find a description of analogue
procedures within these descriptions which he can follow in principle. At some places
it is said, the examples can be prepared in analogy to another example. If reference
should be made to such an “analogue process” the reactions conditions are about
the same, even if molar ratios of reagents and educts might to be adjusted. It also will
be evident that starting materials within a described process can be varied chemically
to achieve the same results, i.e. if a condensation reaction of an ester is described, in
that the alcoholic component is a leaving group but not subject of the product, this

alcoholic component may vary without significant changes of the procedure as such.

Starting compounds:
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Example 1A

F i P

— )

A solution of 70 g (201 mmol) carbethoxymethylene triphenylphosphorane in 300 mL
diethyl ether was cooled to 0°C and 25 g (198 mmol) 1.,1,1-trifluorobutanone was
added. The solution was warmed to room temperature and stirred over night. The
reaction mixture was filtered and the filtrate was concentrated under reduced
pressure (700 mbar and 40°C bath temperature). The residue was purified by
vacuum distillation (170 mbar and 130°C bath temperature, main fraction: 95-96°C).

29 g (75 %) of the product were obtained as colourless oil.

HPLC-MS (Method 1): R¢: 1.77 min
MS (ES! pos): m/z = 196 (M+H)"

Example 1AA

F

400 mg (10.0 mmol) sodium hydride (60 % in mineral oil) was suspended in 10 mi
THF and cooled to 4°C. While being stirred, a solution of 1.3 ml (8.99 mmol)
trimethylphosphono acetate in 10 ml THF was added. The mixture was stirred for 1 h
at the same temperature. After this, a solution of 4,4-difluorocyclohexanone in 10 ml
THF was added at 0°C. The mixture was allowed to warm to room temperature and
stirred for 14 h. THF and water was added and the THF evaporated. The remainder
was diluted with ethyl acetate, washed with water and saturated sodium hydrogen
carbonate solution and evaporated to yield 1.49 g (95 %) of the product.
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MS (EI): m/z = 190 (M)"

The following examples 1B, 1C, 1D, 1E, 2A, 2B, 2C and 2D show how the racemic
acids 3-trifluoromethyl-pentanoic acid and 3-trifluoromethyl-butyric acid can be
transferred into the two enantiomeric forms of the free acid. The resolution can be
done via separation of diastereomeric intermediates. The two pure enantiomeric
forms of the free acid will be called enantiomer A, enatiomer B respectively. The
corresponding diastereomeric intermediates will be called diastereomer A,
diastereomer B respectively.

The same principle may be applied for enantiomeric resolution of other racemic

mixtures if appropriate.

Example 1B

Diastereoisomer A

A solution of racemic 3-trifluoromethyl-pentanoic acid (8 g, 47 mmol), TBTU (16.6 g,
52 mmol) and diisopropylethylamine (24.1 mL, 141 mmol) in dimethylformamide (80
mL) was stirred at 20°C for 1h then (S)-(-)-1-phenylethylamine (10 g, 82 mmol) was
added and the mixture was stirred for 16 h at 20°C. The solvent was removed and
dichloromethane (200 mL) was added. The resulting mixture was washed with citric
acid 10 % in water (200 mL), KoCO3 20 % in water (100 mL) and dried over sodium
sulphate. Evaporation of the solvent gave a crude solid that was mixed with methanol
(10 mL) and filtered through a pad of activated basic alumina. Separation of
diastereoisomers was obtained by flash chromatography on SiO; eluting with a

mixture of cyclohexane/ethyl acetate 85/15.
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4.5 g (35.8 %) of the title compound were obtained as white solid.

Rf: 0.25 (cyclohexane/ethyl acetate 85/15, stained with basic KMnOy)
HPLC-MS (Method 1E hydro): R¢: 9.35 min

MS (APCI pos): m/z = 274 (M+H)".

Chiral HPLC (Method Chiral 1): Ry: 5.58 min de: >99 %

Example 1C

Diastereoisomer B

44 g (34.2 %) of a white solid were obtained as second product from flash
chromatography of Example 1B.

Rf: 0.20 (cyclohexane/ethyl acetate 85/15, stained with basic KMnOg)
HPLC-MS (Method 1E hydro): Ry: 9.33 min

MS (APCI pos): m/z = 274 (M+H)".

Chiral HPLC (Method Chiral 1): Ry: 6.18 min de: >99 %

Example 1D

3-Trifluoromethyl-pentanoic acid, Enantiomer A

F O
pa

Enantiomer A

A solution of Example 1B (4.6 g, 17 mmol) in dioxane (15 mL) was treated with
H2S04 70 % in water (25 mL) and refluxed for 16 h. The mixture was cooled, basified
to pH 14 with NaOH 32 % in water, diluted with water (50 mL) and extracted with



Example 13A, racemic mixture WO 2009/121919PCT/LP21 09/053907 - 196 - 400 mg (1.35 mmol) of
Example 11A were dissolved in 8 mL of absolute ethanol, 840 mg (5.4 mmol) of Example SAC and
220 mg (5.5 mmol) of sodium hydride (60 % suspension in mineral oil) were added. The reaction
mixture was NEAREHEIHOC for 30 min in a microwaye oven. After coolinghe 8B Merature the
reaction mixture was acidified with 4N hydrochloride acid. The solvent was removed under reduced

pressure. dieaiesidutuas @xifiod kL praparadyetngléoi(@loentds watefieddd A ThAtrelornt B:
acetonitril 50 46 A) of the product were_obtained as a white solid. HPLC-MS (Method 1): Rt:
0.3 min G B A o R g e b S GBI BRE: HEFE xample
13B 330 mgriddzdmatipof &icenodlsohdh vedie disd dhved gn i Lodictile tmethaihe and 1 mL
trifluoroacetic acid was added. The reaction mixture was stirred at room temperature over night. The
solvent wase : ini ified by preparative
HPLC (elueht%%@%pﬁg&g&%&ﬁ%%géf %ﬁ%@‘é%@%ﬁ%ﬁ%%%ﬂ%ﬁ%ﬁ t)rl1e product were
obtained. BPLEG-NE OMblatidd Yo Rta0196Rn I S (rESt: p&@9 ) 7amiz = 302 (M+H)+ The following
examples were synthesized in analogy to the preparation of Example 13B, using the corresponding

Boc-protegg%gnp@ as starting materials Structure starting material Rt [min] MS(ESI, m/z) WO
2009/121 009/053907 - 198 - Exp. 130 racem. mixture O HN-------- N | ----- 'N-r--N

3-Trifluoromethyl-pentanoic acid, Enantiomer B

§ia

Enantiomer B

In analogy to the preparation of Example 1D, the title compound was obtained using
Example 1C as starting material.

Yield: 80.3 %

Rf: 0.66 (dichloromethane/methanol 9/1, stained with Bromocresol Green)

Chiral HPLC (Method Chiral 1): Ri: 5.08 min ee: >99 %

Example 2A

4,4 4-Trifluoro-N-((R)-2-hydroxy-1-phenyl-ethyl)-3-methyl-butyramide,

Diastereoisomer A

F O

OH
A solution of 3-(trifluoromethyl)butyric acid (10 g, 64 mmol) in dimethylformamide
(100mL) was treated with  N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride (14.7 g, 77 mmol), 4-dimethyl-amino pyridine (11 g, 89.7 mmol) and
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(R)-(-)-phenylglycinol (9.9 g, 70.5 mmol). The mixture was stirred at 20°C for 16h,
then concentrated to reduce the volume and treated with 10 % citric acid in water
(300 mL). The mixture was extracted with ethyl ether (2x 200mL) and the separated

organic phase were washed with 10 % NaHCO3 (150 mL) and brine (150 mL). The
organic phase was dried and evaporated to give 13.1 g of a crude white solid.
Separation of diastereoisomers was achieved by flash chromatography on SiO»

eluting with a mixture of ethyl acetate/hexane 6/4.
5.32g (30.2 %) of the title compound were obtained as white solid.
Rf: 0.23 (ethyl acetate/hexane 6/4)

HPLC-MS (1E hydro): Ry 6.97 min
MS (APCI pos): m/z = 276 (M+H)".

Example 2B

4.4 4-Trifluoro-N-((R)-2-hydroxy-1-phenyl-ethyl)-3-methyl-butyramide,
Diastereoisomer B

3.08 g (17.5 %) of a white solid were obtained as second product from flash
chromatography of Example 2A.
Rf: 0.16 (ethyl acetate/hexane 6/4)

HPLC-MS (1E hydro): R 6.92 min
MS (APCI pos): m/z = 276 (M+H)".

Example 2C, Enantiomer A
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A solution of Example 2A (2 g, 7.26 mmol) in tetrahydrofuran (10 mL) was treated
with HxS0O4 70 % in water (10 mL) and refluxed for 16 h. The mixture was cooled,
basified to pH 14 with NaOH 32 % in water, diluted with water (50 mL) and extracted
with dichloromethane (2x 50mL}). The resulting solution was acidified to pH 1 with 9N
HCI, extracted with dichloromethane (3x 50 mL) and the combined organic phases
were dried. Evaporation of solvent afforded 0.84 g (74.1 %) of a brown oil.

HPLC-MS (1E hydro): Ri: 1.73 min

MS (APCI neg): m/z = 155 (M-H)'.

Chiral HPLC (Method Chiral 2): Ry: 6.92 min ee: 99 %

Example 2D, Enantiomer B

F O
F—&F N—0H

In analogy to the preparation of Example 2C, the title compound was obtained using
Example 2B as starting material. Obtained 1.4 g (8.96 mmol)

Yield: 82.3 %

HPLC-MS (1E hydro): R¢: 1.30 min

MS (APCI neg): m/z = 155 (M-H)".

Chiral HPLC (Method Chiral 2): R¢: 6.49 min ee: 98.6 %

Example 3A

2-(4-Trifluoromethyl-pyridin-2-yl)-malonic acid diethyl ester
o O
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A suspension of sodium hydride 60 % in mineral oil (1.65 g, 41 mmol) in anhydrous
dioxane (36 mL) was treated with diethylmalonate (6.3 mL, 41 mmol) at 25°C and
heated to 60°C for 30 min. Cuprous chloride (1.63 g, 17 mmol) was added, the
mixture was heated to 80°C and 2-chloro-4-(trifluoromethyl)-pyridine was added and
the was heating increased to 100°C for 16h.

After cooling to 20°C the mixture was acidified with 37 % HCI, diluted with water (120
mL) and extracted with dichloromethane (2 x 60 mL). The organic phase was dried
and evaporated to give a crude oil that was purified by flash chromatography eluting
with n-hexane/ethyl acetate from 95/5 to 60/40.

1.9 g (38 %) were obtained as a colourless oil.

HPLC-MS (2F): Ry: 12.24 min

MS (ESI pos): m/z = 306 (M+H)".

Example 4A

The following example was synthesized in analogy to the preparation of Example 5U,
using the corresponding acid (Sinova Inc., Bethesda, MD 20814, USA) as starting
material.

HPLC-MS (Method 1): Ri: 1.47 min

+

MS (ESI pos): m/z = 194 (M+H-EtOH)

Example 4B



NO/zOu_u_z--<x\Nall1l Exp.1200.92 (Method 1) 296 (M+H) Exp. 130 racem. mixture o

HN,,..leF .-1, ---0"..--"" F-7"-, INN,N ,..---.. C---17HOH F
WO 2009/121919 156 PCT/EP2009/053907
\
O
/ \\ O‘\/
— |
0]

NH

2.0 g (8.6 mmol) of Example 4A was dissolved in 40 mL ethanol, Pd (10 % on
charcoal) was added, and the mixture was hydrogenated at room temperature (2h,
50 psi). The reaction mixture was filtered and the residue washed with ethanol. The
solvent was evaporated by reduced pressure.1.80 g (100 %) of the product were
obtained.

HPLC-MS (Method 1): Ry 0.91 min
MS (ES! pos): m/z = 210 (M+H)"

Example 5A

3-Trifluoromethyl-pentanoic acid methyl ester, Enantiomer A

F O
/
Enantiomer A

To a stirred solution of Example 1D (250 mg, 1.47 mmol) in dichloromethane (10 mL)
and methanol (0.25 mL), under nitrogen atmosphere, trimethyisilyldiazomethane
(2.0 M solution in diethyl ether) (2.1 mL, 4.19 mmol) was added drop wise at 0°C.
The reaction mixture was stirred keeping the temperature below 5°C for th. The
solvent was removed (40°C, 25 bar) yielding 250 mg (75.4 %) of a yellow oil that was
used in the next step without further purification.

GC (Method 3A): R¢: 3.29 min
MS (El): m/z: 165 (M-19) ", 155 (M-29)", 153 (M-31)"



Exp. 12H 1.08 (Method 1) 380 (M+H)+ Exp. 13H racem. mixture z X 0 Exp. 121 0.96 (Method 1) 326
Exp. 131 racem. mixture 0 HN----"-----1,\

(M+H)*

WO 2009/121919

- 157 -

IN -N------N.1\-N H 0. OH -..,-- F F'F

PCT/EP2009/053907

The following examples were synthesized in analogy to the preparation of Example

5A, using the corresponding acids as starting materials:

structure starting material: Rt [min] MS m/z
carboxylic acid
Example F O | Example 2C 8.01 170 [EN]
F—F >0
5B
Enantio- (Method 3A)
mer A
Example 5 F O ~ | Example 2D 8.01 170 [EN]
F N\
c F—Vo
Enantio- (Method 3A)
mer B
Example F O , |Example1E 3.29 165(M-19)",
5D F—F Y0 .
155(M-29) ,
, (Method 3A) .
Enantio- 153(M-31)
mer B [El]
Example O O 7.82 252 [El]
SE o~ OH
F F (Method 3A)
O _F Oo.__F
e <
F F F
Example 0 O 9.53 202 [E]]
5F oO— OH
(Method 3A)
Cl Cl
F F




Exp. 12J 0.89 (Method 1) 274 (M+H) WO 2009/121919PCT/EP2009/053907 - 200 - Exp. 13J racem.

mixture F 0 HN-L.N"----*\, -....,,,,-...." NIEN\ OOH -' F FF NI H Exp. 12K 1.0 (Methodl) 330 (M+H)
Exp. 13K CZM 0 0ZU_ Exp. 12B 0.92 (Method 1) 310 (M+H)+ Exp. 13L F F HN
WO 2009/121919 158 PCT/EP2009/053907
structure starting material: R: [min] MS m/z
carboxylic acid
Example .0 . 0 3.92 130 [E1]
5G \/\)kow \/\/\LOH
, (Method 3A)
Enantio-
mer S
Example 0 o 5.09 115 (M-29)*
Method 3A
Example / Example 18A 1.22 264 [ESI,
of
: +
5HA cis, >_: o (Method 1) (M+H)"]
racem. NG/
mixture o
Example 5l

[2-(1-Acetyl-piperidin-4-yloxy)-phenyl]-acetic acid methyl ester

AT

o)

Di-tert-butylazodicarboxylate (305 mg, 1.32 mmol) was dropped to a solution of 1-(4-
hydroxy-piperidin-1-yl)-ethanone (259 mg, 1.8 mmol) in tetrahydrofuran (4 mL) under
nitrogen atmosphere. Then (2-hydroxy-phenyl)-acetic acid methyl ester (200 mg, 1.2
mmol) and triphenylphosphine (347 mg, 1.3 mmol) were added. The yellow mixture
was stirred at 20°C for 16h. The solvent was evaporated and the residue was purified



ilt 0 OH Exp. 12C 1.07 (Methodl |- 394 (M+H) WO 2009/121919PCMP21109/053907 -201 - Exp. 13M
mixtureof S stereoisomer O HN --------- KNIN N F NH -/ 0 OH F F Exp. 12P 1.04 (Method 1) 344 (WH)+

Exp. 13N racem. mixture r,zzfcr0 _
WO 2009/121919

- 1589 -

PCT/EP2009/053907

on silica using hexane/ethyl acetate mixture of increasing polarity (from 70 % to 100

% ethyl acetate) as eluent to give 195 mg (55.6 %) of a colourless oil.

HPLC-MS (Method Grad_C8_NH,COOH): Ry 2.67 min

MS (ESI pos): m/z = 292 (M+H)".

The following examples were synthesized in analogy to the preparation of Example

5@, using the corresponding alcohols as starting materials:

Structure starting Rf R [min] MS m/z
material:
Alcohol
Example ] HO 2.53 292
5 o 0
O +
acerm. @ /\:O (Method | (M+H)
. N Grad _C8
mixture
/\: © NH,COOH
)
Example O OH 0.35
5K o™ 4/ (hexanelet
0
i hyl acetate
8/2)
Example O HO,, 0.2
5L — CO (hexane/et
O
e} hyl acetate
EO 7/3)




0s\O_zu_z_izr, \ Exp.1200.37 (Method 1) 319 (M+H) Exp. 130 racem. mixture O | HN-ThiN I,

---N ..,....--..",_ oNH 0 >0H F F Exp. 12S 0.89 (Method 1) 276 (M+H)+ WO
2009/121919PCTTEP2009/053907 - 202 - Exp. 13P racem. mixture o HN ,..
WO 2009/121919 160 PCT/EP2009/053907
Structure starting Rf Rt [min] MS m/z
material:
Alcohol
Example O HO 0.2
5M o0— \QO (hexane/et
0, hyl acetate
CO 7/3)
Example O HO 0.25
50 0~ Q
0O (hexane/et
\O) hyl acetate
713)
Example o] HO 0.35
5P o~ \O
O (hexane/et
\O hyl
acetate)
Example 5Q

(3-Methoxy-pyridin-2-yl)-acetic acid methyl ester

A mixture of (3-methoxy-2-pyridin-2-yl) acetonitrile (400 mg, 2.7 mmol) in 2 mL of
methanol and 96 % suiphuric acid (1.8 mL, 32 mmol) was heated in a microwave

oven at 120°C for 1h. The mixture was cooled to 0°C, basified with solid NaHCOs3,



h OH Exp. 121 1.04 (Method 1) 354 (M+1-1)1- Exp. 130 racem. mixture n O HN ----- 'k'N NH \---/ 0 OH
Exp. 12U 0.94 (Method 1) 288 (M+H)+ Example 15A: Enantiomer A WO
201)9/121919PCT/E1320091053907 -203 - oven. Cooling to room temperature was followed by
evaporation $fARE%8ERIEA under reduced pressure. 180 mg (82 %) of the Hréddiefers Bhtained.
GC-MS (Method 3A. 1): Rt: 12.62 mm = 196 Example 16A: Enantiomer B 150 mg (0.84 mmoi) of

Example 8frRewar@Hnister With 12 Hodndxaaumeniaitsolidisiorc3Ncth anavatpe) sEbereaagtisnyanixiure was
heated to 130C for 30 min in a microwave oven. Caaqling to rogm temperature was. followed by
evaporatiGh BHEPSSNER ERIE PBRIRIEE (Pedlar a0 T ) S MR oBeined.
GC-MS (Mstad 87 @3xRitetvbhominf{iMher pa6ifiessiomle 17A, mixture of stereoisomers

HPLC-MS (Method Grad_C8 NH4COOH): R¢: 1.92 min

MS (ESI pos): m/z = 182 (M+H)".

Example 5R

(4-Trifluoromethyl-pyridin-2-yl)-acetic acid ethyl ester

A solution of Example 3A (1.0 g, 3.27 mmol) in anhydrous DMSO (8 mL) was treated
with water (60 microl, 3.27 mmol) and lithium chloride (347 mg, 8.2 mmol). The
resulting mixture was heated at 120°C for 16h. After cooling to 20°C the mixture was
treated with brine (12 mL) and extracted with ethyl acetate (3x 20 mL). The organic
phase was dried and evaporated to give a crude oil that was purified by flash
chromatography eluting with n-hexane/ethyl acetate 8/2.

390 mg (51 %) were obtained as a colourless oil.

HPLC-MS (Method 2F): R¢: 11.09 min

MS (ESI pos): m/z = 234 (M+H)"

Example 58

(6-Trifluoromethyl-pyridin-2-yl)-acetic acid ethyl ester



WO 2009/121919PCIREP2009/053907 - 204 - A solution of 1.00 g (5.32 mmol)
2-methoxy-5-bromopyridine in 10 mL anhydrous THF was cooled to -78C and n-BuLi (3.66 mL, 5.85
mmol, 1.6 M in hexane) was added. After 10 min at -78C 1.18 g (6.38 mmol) 2-oxo-cyclohexyl-acetic
acid ethyl estOY/AHEEY and the mixture was warmed to 25 'C. Water WASTAdat/¢T3H) and the
mixture was concentrated under reduced pressure. The residue was purified by preparative HPLC
(eluent A: watep+ 0.13 % TEA, eluent B: acetonitrile). 370 mg (28 ")/0) of the product were obtained as
an oil. HPLC- gg\AJet\hod 1): Rt: 1.23 min MS (ESI pos): rn/z = 248 (M+H)+ Example 18A, cis, racem
¢ mixture 380 mg-(1.54 mmol) of Example 17A was mixed with 5 mL methanol, 50 mg Pd/C (10 %)
was added the mixture was hydrogenated at room temperature (8h, 50 psi). The reaction mixture
was filtered and the fesidue was washed with methanol. The solvent was evaporated under reduced
pressure. 340'mg %) of product were obtained as colourless oil and used without further
purification. HPLG=MS (Method 1): F21: 1.01 min MS ( ESI pos ): m/z = 250 (M+H)4 WO

20091121919PCPEP2009/053907 - 205 - 100 48 fE 8

dissolved in '§'%ntf%foagggﬁjyemeﬁ?g?.%’ﬂaﬁ%6@32%“2%13%%”3 Wo%@(gr'ﬁtbm?g}@g)ﬁ%%oﬁaw rlr?g Z%Wh?rrr?ol) of
sodium hy@méc_a (ﬁm%)gljspehrsionm mimet_h@ib)aﬂmeeadd‘ébl. THe remesioriraaiedre wis h@&steq to
1500 for J RN ALCIONBOAEIRAING (pgpor mpergie was qliued bugyggoration of (he

solvent under reduced pressur€. The residue was purified by preparative uent A: water + 0.13

% TFA, el(isfu@oamdtonipyeginm (hg, (48! 2y anme preddiatidreainaifetPds BwhitesBIMONPLC-MS
(Method1); Rferl Q% shdh Maridsph@es JTRYZmddhe (MaE)HeEhsfabowitg € xRInRigs wisre systhesized

in analogy to the preparation of Example 1, using the corresponding pyrazoles and esters as starting

materials SIFHRAAESRYERg s rriiFaboiéstartify it Esel faifhin N (E3I8SHeg, miz)
WO 20096424849 E RRM3AARN08RRde 2080- nstnughi eestriting Matekatypwinsele3stating ynaterial:

The organic phase was dried and evaporated to give a crude oil that was purified by
flash chromatography eluting with n-hexane/ethyl! ether 6/1.
460 mg (81 %) were obtained as a colourless oil.

GC (Method 3A): Ry 8.28 min
MS (El): m/z = 233 (M)"

Example 5T, racemic mixture

29 g (148 mmol) of Example 1A was combined with 2 g Pd/C (10 %) and
hydrogenated at room temperature (6h, 15 psi). The reaction mixture was filtered and
washed with diethyl ether. The solvent was evaporated under reduced pressure (500
mbar, 40°C bath temperature). 27.6 g (94 %) of the product were obtained as a
colourless liguid.

HPLC-MS (Method 1): Ry 1.65 min



ester m/z) R [min] MS (ESI pos/neg, Exp. 20 Example 11B 127 325 (M+H)4 N Sem-N-eee-- N'

(Method

WO 2009/121919 PCT/EP2009/053907
- 163 -
Example 5TA
O

F Cj I
o~
F
1.49 g (95 %, 7.43 mmol) was dissolved in 20 ml ethanol and hydrogenated over 150

mg Pd/C (10 %) at atmospheric pressure for 14 h. The mixture was filtered and the
solvent removed to yield 1.27 g (89 %) of the product.

Example 5U

Br

A solution of 15 g (69.8 mmol) of (2-bromo-phenyi)-acetic acid in 50 mL ethanol was
cooled to 0°C and 8 mL (110 mmol) thionyichloride was added drop wise. The
reaction mixture was heated to 50°C over night. After cooling to room temperature
the solvent was removed under reduced pressure. The residue was mixed with ethyl
acetate and filtered over 30 g basic aluminium oxide. The filtrate was evaporated
under reduced pressure. 18 g (92 %) of the product were obtained.

HPLC-MS (Method1): Re: 1.62 min
MS ( ESI pos ): m/z = 243/45 (Br) (M+H)"

The following examples were synthesized in analogy to the preparation of Example

5U, using the corresponding acids as starting materials.



1)

0

Exp. 3 0 Example o/ 0 1.22 291 1lIN----M---\\ 113 (Mi-hl)t IIIN (Method

WO 2009/121919 164 .- PCT/EP2009/053907
structure starting material | R; [min] MS (ESI
m/z)
Exp. 5V 0 o) 185 (M+H)"
o > E ~OH
Exp. 5Y ( OH = 1.56 199/201 (Cl)
o) o g (Method | (M+H)”
o Cl 1)
Cl
Exp.5W | F o F 0 |1.53 201 (M+H)"
o) m (Method
£ \\ F 1)
Exp. 5X o Ow 171 (M+H)”
rM b
Exp.5Z | C o~ |C OH | 1.74 233/235/237
m m (Method (2C1)
Cl Cl 1) (M+H)+
Exp. o o 133 (M+H)"
5AA F 0> F OH
racem. 5
mixture




1) "..-.o.-" Exp.40 Example Example 5Y 1.23 345/347 11B (CI) --. IN (Method

WO 2009/121919

PCT/EP2009/053907

- 165 -
Exp. = Q = 9 201 (M+H)"
5AB F o~ F?éj\%
Exp. 0 0 1.65 157/58
SAC 0"\ on | Method | (M*+H)
1)
Exp. ~o ~o 1.36 195 (M+H)"
SAD SN OH | (Method
o) o) 1)
Exp. 0 0 1.69 249/50
FoF P -F +
SAE > 0 %/ " | (Method | (M*H)
F
O K 1)
Exp. commerciall
5AF o @)\fo y available
racem. O\ OH
mixture
Exp. o} 0 1.46
SAG o OH | (Method
F K F 1)




NN (M+H). CI0"., 1) Exp.50 Example Example 5U 1.29 389/91 (Br) HN 113 (M+FI)
(Method
WO 2009/121919 166 PCT/EP2009/053907
Exp. O 0 1.63
SAH o OH | (Method
K 1)
F
F F
F F
F
Exp. 5Al OH 185 (M+H)"
O—/ O
O
F.'
F F F
F F
Exp. 5AJ ) OH 1.43 213 (M+H)"
o] o) (Method
0 1)
F
F /O
/O
Exp. 0O 0
5AK
\] 0 \ OH
o) K 0
Exp. 0 0 1.58 235/237 (Cl)
5AL .
o\ OH (Method | (M*H)
F Cl F Cl 1)
F F




Br 1) 010L.0-- WO 2009/121919PCT/EP2009/053907 - 207 - structure starting material pyrazole
starting material: ester Rt [min] MS (ESI pos/neg, rn/z) Exp. 6 F 0 RN ---- iCl li --:-,-..,"--) Example 113
C-)u.ll1.28
WO 2009/121919 167 PCT/EP2009/053907
Exp. o0 OH 1.29 129 (M+H)"
5ALA
0 9] (Method
1)
Exp. OH 1.54 229/231 (Cl)
5ALB J .
0 o (Method | (M*H)
Cl
0 1)
Cl
/O
/O
Exp. 0 0 1.62 157 (M+H)"
SALC OH | (Method
1)
Sﬁ.D ~q ~5 o 1.56 209 (M+H)"
(Method
| 1)
7
Exp. | | 1.59 291 (M+H)"
5ALE 0
(Method
OH | 1)
Example 5AM

The following example was synthesized in analogy to the preparation of Example 5U,
using the corresponding acid as starting material and methanol as solvent.



(Method 1) 363/65 (CI) (M-FH)* Exp. 7 0 HN"--"------ \\ 10 1IN -,..c)..-- Example 113 Example 5W 1.22
(Method 1) 345 (M-Hy Exp. 8 R ? HN 1N .-..0--- Exp. 11B 0 0\ 1A4 (Method 1) 277 (M-FH)+ Exp. 9

HN?Q

WO 2009/121919 168 PCT/EP2009/053907

0
OH

HPLC-MS (Method 1): Ri: 1.04 min

MS ( ESI pos ): m/z = 167 (M+H)"

The following examples were synthesized in analogy to the preparation of Example

5AM, using the corresponding acids as starting materials.

structure starting material | R; [min] MS (ESI,
m/z)
Exp. 0 0 1.52 236
5AMA i = ([) - F OH | (Method (M+NH,z)"
F F 1)
Example 5AN

6.0 g (88.5 mmol) pyrazole was dissolved in 60 mL DMSO and 10.4 g (93 mmol)
potassium-tert-butylate was added in portions, keeping the temperature between 20-
25°C. The reaction mixture stirred 10 min at room temperature. 10.8.mb (88 mmol)
ethyl bromacetate was added drop wise, keeping the temperature between 25-35°C.
The reaction mixture was stirred for 2h at room temperature. The reaction mixture
was added to a saturated aqueous solution of NaCl and extracted with ethyl acetate.

The organic layer was dried, filtered, and the filtrate was evaporated under reduced



, N NN Exp. 11B Example 5X 1.37 (Method 1) 317 (M-FH)* WO 20(19/121919PCT P2 09/053907 -
208 - structure starting material: pyrazole starting material: ester m/z) Rt [min] MS (ESI pos/neg, Exp.

10 Cl HN 0--..0....-- 0 Exp. 113 (-5 1.30 (Method 1

WO 2009/121919 169 PCT/EP2009/053907

pressure. The residue was purified by preparative MPLC (SiO,, eluent

dichloromethane / methanol 95/5).10.4 g (38 %) of the product were obtained.

Example 5A0

Cl
1.83 g ( 7.7 mmol) of Example 4B was mixed with in 60 mL 4N HCI and cooled with
an ice bath. A solution of 1.15 g (16.4 mmol) sodium nitrite in 13.5 mL water was
added drop wise. After 10 min a solution of 3.9 g (39.5 mmol) copper(l)chloride in 20
mL conc. HCl was added drop wise. The reaction mixture was allowed to turn to
room temperature and stirred for 30 min. The mixture was extracted with ethyl
acetate. The organic layer was neutralized with potassium carbonate, filtered over
celite and the filtrate extracted with water. The organic layer was dried, filtered and
the filtrate was evaporated under reduced pressure. 1.24 g (62 %) of the product

were obtained.

HPLC-MS (Method 1): R: 1.60 min
MS ( ESI pos ): m/z = 229/231 (CI) (M+H)"

Example 5AP

o)
AN o
-

Under argon 1.00 g (4.11 mmol) of example 5U, 540 mg (4.95 mmol) 3-
methylpyridone and 80 mg ( 0.42 mmol) copper-(l) iodide were mixed with 5 ml
DMSO and 1.14 g (8.25 mmol) potassium carbonate and 120 mg (0.82 mmol) 8-
hydroxyquinoline were added. The mixture was stirred for 48 h at 120°C. After



361/63 (CI) (M-f-H)* Exp. /\o/ Exp.11B 0 C 1.18 (Method 1) 341 (M+H)+ Exp. 12 racem.
mixture O FN \ N Exp. 11B Example 5AA 1.44 (Method 1) 329 (M+H)t N-N

WO 2009/121919 170 PCT/EP2009/053907

cooling to room temperature the mixture was dissolved in ethyl acetate and washed
with 1 M HCI and saturated sodium chloride solution. The organic phase was
separated, dried and evaporated. The residue was purified by HPLC (eluent A: water
+ 0.13 % TFA, eluent B: acetonitrile). The acetonitrile was evaporated and the
remainder extracted with ethyl acetate. The organic phase was dried and evaporated
to yield 633 mg (57 %) of the desired product.

HPLC-MS (Method 1): R¢: 1.56 min
MS ( ESI pos ): m/z = 272 (M+H)"

Example 6A

Mo
dzg
><o

10 g (54 mmol) 1-N-Boc-3-pyrrolidinone was dissolved in 50 mL ethanol and 7.3 g
(55.2 mmol) tert-butyl carbazate was added. The reaction mixture was stirred at room
temperature for 2h. The solvent was evaporated by reduced pressure. The residue

was purified by preparative MPLC (SiO,, eluent dichloromethane / methanol 95/5).
18 g (89 %) of the product were obtained as oil.

HPLC-MS (Method 1): R: 1.35 min
MS (ESI neg.): m/z = 298 (M-H)

Example 6B



Exp. 13 cyTh -rzz 1 Exp. 11B Example 5AB 1.26 (Method 1) 347 (M-FH)* WO
2009/121919PCT/EP2009/053907 - 209 - structure starting material: pyrazole starting material: ester

m/z) Rt [min] MS (ESI pos/neg, Exp. 0 Exp. 118 Example 5AF

WO 2009/121919 171 PCT/EP2009/053907

The following example was synthesized in analogy to the preparation of Example 6A,
using 1-N-Boc-3-piperidone as starting material.

>r0\g/N

HPLC-MS (Method 1): Ri: 1.45 min

Example 7A, racemic mixture

HN,HYO
Qr
><o

18 g (48 mmol) of Example 6A was dissolved in 300 mL methanol, 2.5 g Pd/C (10 %)
was added, and the mixture was hydrogenated at room temperature (8h, 50 psi). The
reaction mixture was filtered and the residue washed with methanol. The solvent was
evaporated by reduced pressure. 16 g of product were obtained as a colourless oil

and used without further purification.

HPLC-MS (Method 1): R¢: 1.36 min



128 325 14 HN  (M+H)* racem. 1\ N ...'"N-r--Ni (Method mixture a 1) W

WO 2009/121919 172 PCT/EP2009/053907

Example 7B, racemic mixture

The following example was synthesized in analogy to the preparation of Example 7A,

using Example 6B as starting material.

XOTJQ b

HPLC-MS (Method 1): Ry 1.42 min

MS ( ESI pos ): m/z = 316 (M+H)"

Example 7C

O Oﬁ/
_NH

HN

o]

10 g (100 mmol) of tetrahydropyran-4-one was dissolved in 100 mL methanol and
14.5 g (110 mmol) tert-butylcarbazate was added. The reaction mixture was stirred at
room temperature for 2h. The solvent was evaporated by reduced pressure. The
residue was mixed with 140 mL acetic acid (50 %), 6.9 g (110 mmol) sodium
cyanoborohydride was added and the mixture was stirred at room temperature over
night. The reaction mixture was neutralized with 4M NaOH and extracted with
dichloromethane. The organic layer was washed with a saturated aqueous solution of
sodium hydrogen carbonate and a saturated aqueous solution of sodium chioride.



Exp. Exp. 11A 1.49 396 15 HN

WO 2009/121919

(M+H)+ racem. x (Method ) mixture O

-173 -

>-- -00

PCT/EP2009/053907

The organic layer was dried over sodium sulphate, filtered, and the filtrate was

concentrated under reduced pressure. 19 g (88 %) of the product were obtained as a

white solid.

MS ( ESI pos ): m/z = 217 (M+H)"

The following example was synthesized in analogy to the preparation of Example 7C

using the corresponding keton as starting material.

Structure starting R; [min] MS m/z
material: keton
Example 1l o 0 11.12 174 [El, (M-
HNT )
7CA  cis, 7(1/ 7< 56)"]
racem. (Method 3A)
: o 0
mixture
Example /Q\'}/O\K 0 11.22 - 174 [El, (M-
HN
| +
7CB trans, o (Method 3A) 56)]
racem.
. o] O
mixture
Example 00 0 0.99 177 [ESI, (M-
7CC [ "
O °
S

Example 7D




Exp. 0 Exp. 11A 1.49 374 16 HN  (M+H)* racem. mixture a N.. 1) (Lx\ (Method Exp.

WO 2009/121919 PCT/EP2009/053907

174 -
o)
H
NLo(-

HN

Cis - racemic mixture

A solution of 2-methyl-tetrahydro-pyran-4-one (2.2 g, 19.7 mmol) in methanol (30 mL)
was freated with tert-butyl carbazate (2.6 g, 19.7 mmol) and stirred for 3h at 20°C.
Evaporation of solvent affords a white solid that was mixed with 30 mL acetic acid (50
% in water), and treated with sodium cyanoborohydride (1.2 g, 19.7 mmol) portion
wise. The mixture was stirred at 20°C for 16h then neutralized with 5N NaOH and
extracted with dichloromethane. The organic phase was washed with a saturated

solution of NaHCO3; and brine, dried, filtered and evaporated to give a crude solid.
Separation of diastereoisomers was obtained by flash chromatography on SiO;
eluting with a mixture of cyclohexane/ethyl acetate mixture of increasing polarity
(from 7/3 to 1/1) to give 1.85 g (41 %) of a white solid.

Rf: 0.29 (hexane/ethyl acetate 1:1)

HPLC-MS (Method Grad_90_10_C8_acidic): Ri: 1.79 min

MS (ESI pos): m/z = 131 (M-100+H)"

The cis configuration between methyl and carbazyl group was implied by the ROESY
correlation for H-2/H-4.

Example 7E

Trans - Racemic mixture



0 Exp. Example SAC 1.65 402 17 HN 110 (M+H)-- -"---Ni  racem. (Method mixture 1) WO
2009/121919PCT/EP2009/1153907 - 210 - structure

WO 2009/121919 175 PCT/EP2009/053907

0.7 g (16 %) of a colourless oil were obtained as the second product from flash
chromatography of Example 7D

Rf: 0.29 (hexane/ethyl acetate 1:1 stained with Pancaldi's reagent)

HPLC-MS (Method Grad_90_10_C8_acidic): Ry 1.96 min

MS (ESI pos): m/z = 131 (M-100+H)"

Example 8A, racemic mixture

NH.  Ox-OH
HN™ 2
g

F F

O OH
Y

F
Fj\F

Iz

14 g (46.5 mmol) of Example 7A were dissolved in 50 mL dichloromethane, cooled
with an ice bath and 25 mL (325 mmol) trifluoroacetic acid was added. The reaction

mixture was stirred 3h at room temperature. The solvent was evaporated under
reduced pressure. The residue was purified by preparative MPLC (SiO3, eluent

dichloromethane / methanol 8/2). 12 g (78 %) of the product were obtained.

Example 8B

The following example was synthesized in analogy to the preparation of Example 8A,
using Example 7C as starting material.

MS (ESI pos): m/z = 117 (M+H)"



0 HN 40 N oN-.? 4_\ starting material: pyrazole starting material: ester Rt [min] MS (ESI posineg,
rniz; 408 (M+H)+ 494 (M+H)+ Exp. 18 racem. mixture Exp. 11D Ir 0 Example o 5AE -r- 1.55

(Method 1) 1.67 (Methodl) Exp.

WO 2009/121919 176 PCT/EP2009/053907

Example 8C, racemic mixture

HN/NH2

.Cl
H

Cl
HN H

13.0 g (37.1 mmol) of Example 7B were dissolved in 5 mL dioxane and 93 mL (371
mmol) of hydrochloride acid in dioxane (4 M) were added. The reaction mixture was
stirred over night at room temperature. 40 mL diethyl ether were added and the
mixture stirred 15 min at room temperature. The reaction mixture was filtered. 7.0 g
(100 %) of the product were obtained as white solid.

The following examples were synthesized in analogy to the preparation of example
8C using the corresponding Boc-hydrazine as starting material.

Structure starting MS m/z
material: Boc-
hydrazine
Example Hn N2 Example 7CA | 131 (M+H)"
8CA  cis, H—C!
racem. H—Cl
. o]

mixture
Example NV Example 7CB 131 (M+H)"

~Cl
8CB trans, | --. H

y~Cl
racem. o
mixture
Example HN/NHQ Example 7CC 133 (M+H)"
el

F
s” FF




19 racem. mixture FFr'i'19), ,-1N,. ,N-_<_ Exp. 11D Exp. 20 FIN1o N , \ Exp.

WO 2009/121919 177 PCT/EP2009/053907

Example 8D

HzN‘NH

O

trans - racemic mixture
A solution of Example 7E (700mg, 3 mmol) in dioxane (5 mL) was treated with 4N
HCI in dioxane (15 mL, 60 mmol) and the mixture stirred at 20°C for 18h. The solvent
was evaporated to give 560 mg (91 %) of a sticky solid that was used in the next step
without further purification.

HPLC-MS (Grad_C8 NH4COOH_Lowmass): Ry: 0.67 min
MS (ESI pos): m/z = 131 (M+H)"

Example 8E

HN~NH

)

cis -racemic mixture
In analogy to the preparation of Example 8D, the title compound was obtained using
Example 7D as starting material.
Yield: 68.3 %
HPLC-MS (Method Grad_C8_ NH4COOH_Lowmass): Ry: 0.70 min

MS (ESI pos): m/z = 131 (M+H)"

Example 8A, racemic mixture




11D 1.13 (Method 1) 411 (M-FH) Exp. 21 racem. mixture , 1- ON'--0__ Exp. 11D Example 5T
1.63 (Method 1) 444 (M-FH) Exp. 22 racem. mixture F' 0 - _

WO 2009/121919 178 PCT/EP2009/053907

N\\

[\
HN" SN

N
H

32.0 g (77.8 mmol) of Example 8A was mixed with with 12.0 g (98.3 mmol) of
ethoxymethylene-malonodinitrile in 250 mL ethanol, and 40 mL (288 mmol) of
triethylamine were added. The reaction mixture was heated to 50°C for 2h. After
cooling to room temperature the solvent was removed under reduced pressure. The
residue was purified by preparative MPLC (SiO,, eluent dichloromethane / methanol
8/2).

HPLC-MS (Method 1): Ry 0.29 min

The following examples were synthesized in analogy to the preparation of Example
9A, using the corresponding hydrazines as starting materials.

structure starting R¢[min] MS (ESI,
material m/z)
Exp. 9B N \ Example 8C 0.59 192
N +
racem. I (Method1) (M+H)
mixture | H,N N’N y !
HN
Exp. 9C /P}l Example 8B 0.76 193
HN (M+H)"
= (Method1)
/
o




1N 0 Exp. 1D Example 5AH 1.66 (Method 1) 478 (M-FH)+ WO 21)09/121919PCT/EP2009/0539117
-211 - structure starting material pyrazole Exp. 11D starting material: ester O L." R [min] 1.53 (Method
1) MS (ESI pos/neg, m/z) Exp. 23 racem. mixture , lIN ry" ON. 428 (M+H)+

WO 2009/121919

PCT/EP2009/653907

-179 -
Exp. 8D N 0.32 192
AN .
_NH, (Method1) | (M*H)
/ A\ HN cl
N ~
HNT N7 H
_cl cl
N
H
N
H
Exp. 9E N\\ 0.40 206
_NH, (Method1) | (M*H)
]\ HN cl
HQN N/N H/
L -Cl
N
N |
|
Exampl N Example 8CA 1.90 207
e 9EA 4 *
H,N Grad cs- | (M*H)
cis, -
N 7 NH;CCO
racem. N
e | 5L H
mixture | O
Exampl /}\1 Example 8CB 1.87 207
e OEB HzNY< Grad cs- | M*H)
trans, -
N 7 NH4CCO
racem. (j’ N
_ H
mixture | O
Exampl N Example 8CC 1.01 209
\ .
e 9EC Z._ﬂ/ \ (Method1) | (M+H)
HQN N/N
Q




Exp. 24 0 HN----N"----\, | ----- 1 N; N----- )S N-------- N\'N1.00Exp.11B N_,-.-.,{a..)Lsj8 0.91
(Method 1) 346 (M+H)+ Exp. 25 0 HN"-N"---%;;,\ IN O F Exp. 11B Example 5AIl 1.17 (Method 1) 331
(M+H)+ Exp. 26 9 HN

WO 2009/121919 180 PCT/EP2009/053907
Example 9F
/ \
N
O

A mixture of 44 g (38 mmol) of (tetrahydro-pyran-4-yl)-hydrazine and 4.7 g
(38 mmol) of ethoxymethylene-malononitrile in 90 mL of ethanol and 10.5 mL (103
mmol) of triethylamine was stirred at 50°C for 30 min. After cooling to 20°C the
solvent was removed under reduced pressure and the residue was treated with a
mixture of water / dichloromethane = 1/1. The resulting suspension was stirred for 15
min and then filtered to give a yellow solid that was washed subsequently with
dichloromethane, water and dichloromethane. The solid was dried at 45°C under
reduced pressure. 2.7 g (37 %) of the title compound were obtained as yellow solid

and used in the next step without further purification.

The following examples were synthesized in analogy to the preparation of Example

9F, using the corresponding hydrazines as starting materials:

Structure starting R; [min] MS m/z
material:
hydrazine
Example 9G| N H, N 1.31 179

NH

N
racem. 3 (o)
mixture [ ‘N (Method
O

Grad_90 _10_C8_acidi

2
b K
)




I --N N, st.: Exp. 11B Example 5AN 0.87 (Method 1) 301 (M+H). WO
20119/121919PCT/EP2009/053907 -212 - structure starting material pyrazole starting material: ester
Rt [mm] MS (ESI pos/neg, miz) Exp. Exp. 11B Example 5AJ 1.17 359 27

WO 2009/121919 181 PCT/EP2009/053907
Structure starting R: [min] MS m/z
material:
hydrazine
Example 9H | N= HZN\NH 4.97 193
racem. 4)(‘\\ (M+H)"
, N (Method 1E hydro)
mixture H,N N
O
O
Example 9l N= Example 8D 2.14 207
trans; —b (M+H)"
N Meth
racem. H,N N (Method
) Grad_10 90 _C8 acidi
mixture
; c)
O S~

Example 9J N= Example 8E 1.91 207
cis; racem. %N (M+H)"
mixture HN" N (Method

Grad_10_90_C8_ acidi
c)
0]

-




(M+H)+

(Method 7 1) Exp. ? Exp. 11B Example 5AM 1.08 327 28 HN---3\. (M-FH)+

WO 2009/121919 182 PCT/EP20609/053907

Example 9GA (Enantiomer A)

o) Enantiomer A

Example 9G was submitted for chiral separation to isolate its enantiomers. The

enantiomer labeled A, of unknown but single stereochemistry was isolated using the

following conditions.

Amount supplied 5g
Chiral Daicel Chiralpak AD 50 x 300 mm
Column

Mobile phase n-Hexane (60% )/methyl-tert-butyl ether
(40%) /Ethanol (5 %) v/v

Flow rate 20 mL/min
Detection UV at 254 nm
Injection continuous
mode

Obtained 1g of enantiomer A.

Enantiomeric excess 99.3%; retention time 27.83 min; (analytical method: Chiral 3)

Example 9GB (Enantiomer B)

N
\\

[ N
HNTON

Enantiomer B



N NN (Method HO el 1) Exp.9 Exp.11B0-..".,,----1.02 263 29 HN 0 (M+H)4

WO 2009/121919 183 PCT/EP2009/053907

Isolated using the same conditions as enantiomer A, obtaining 0.5 g ; enantiomeric excess
96.7%; R::30.94 min; (analvtical method: Chiral 3).

Example 10A, racemic mixture

N\
]\
HNT S
N
=0
0

N

4.0 g (22.6 mmol) of Example 9A were mixed with in 60 mL tetrahydrofuran, and 5.7
g (30 mmol) di-tert-butyl-dicarbamate was added. The reaction mixture was heated to
60°C for 5h. After cooling to room temperature the solvent was removed under
reduced pressure. The residue was purified by preparative MPLC (SiO,, eluent

dichloromethane/methanol 9/1).

HPLC-MS (Method 1): R: 1.28 min

MS ( ESI pos ): m/z = 278 (M+H)"

The following examples were synthesized in analogy to the preparation of Example

10A, using the corresponding pyrazoles as starting materials.



,"..-S.. (Method N 1) ..---- Exp. Exp. Example 5AK 1.63 454 30 HN

WO 2009/121919 184 PCT/EP2009/0653907
structure starting R¢ [min] MS (ESI, m/z)
material
Exp. 10B Example 9D 1.30 292 (M+H)"

N
i_‘\ (Method
/ \ 1
HN" SN )
(/E

/?\ ’
Exp. N\\ Example 9B 1.33 292 (M+H)"
10C (Method
7\
racem. H,N N,N 1)

mixture

Example 11A, racemic mixture

o)
HN

]\
H.N N

Q
O/\//O

>T




11D (M+H)racem.0 (Method mixture 0 1) WO 2009/121919PCT/EP2009/05.3907 - 213 -
structure starting material: pyrazole starting material: ester Rt [min] MS (ESI pos/neg, m/z) Exp. 31

racem. mixture o N 1 ..--K, Exp. 11D

WO 2009/121919 185 PCT/EP2009/053907

2.4 g (8.96 mmol) of Example 10A were dissolved in 30 mL ethanol. At room
temperature a solution of 10 mL (120 mmol) hydrogen peroxide (35 % in water) and
50 mL ammonia (25 % in water) was added slowly over a period of 10 min. The
reaction mixture was stirred at room temperature for 2h. The solution was carefully
concentrated to a volume of 50 mL under reduced pressure. A precipitate formed and
was collected by filtration. 1.3 g (50 %) of the product were obtained as a solid.

HPLC-MS (Method 1): R¢: 1.08 min

MS ( ESI pos ): m/z = 296 (M+H)"

The following examples were synthesized in analogy to the preparation of Example
11A, using the corresponding pyrazoles as starting materials.

structure starting Rt [min] MS (ESI pos/neg,
material m/z)
Exp. H,N o Example 9C | 0.44 211 (M+H)"
1B H,N (Method 1)
o
/4
N~N
o
Exp. O Example 1.12 308 (M-H)
11C HQN«_\ 108 (Method 1)
]\
N
HzN/kN/
ﬁ)
f O




oKo 1.51 (Method 1) 376 (M+H) Exp. 32 racem. mixture 9HN oo -.1 1 Exp. D 0 <;IL | 1.56 (Method )

388 (M+H)+ Exp. 33 0 HN----N."'------ K\ 1IN NN '-.. Exp. 11B Example SAO 1.29 (Method 1) 375/377
(Ch) (m+H)+ Exp. 34 0
WO 2009/121919 ‘86 PCT/EP2009/053907
Exp. 0 Example 1.13 310/311 (M+H)"
11D H,N - 10C (Method 1) | HPLC-MS
racem. N
HNT 7
mixture
>y
O
Exp. 11E NH, Example 9G 2.39 197 (M+H)"
racem. O ] (Method 2F)
mixture [ N
- ;\
0
Exp. 11F NH, Example 9H 0.95 211 (M+H)"
racem. O% (Method
- N Grad_C8 NH
mixture HN N —Y
4COOH)
O
Exp. 11G NH, NC 1.57 339 (M+H)"
\
racem. O ] FN (Method
; [N AN Grad_C8_NH
mixture HN N —~C—
4COOH)
O
0]
Exp. 11H N Example 9l 1.27 225 (M+H)"
trans, O A (Method
racem. [ N Grad_90_10
_ N7 N -
mixture h _C8_acidic)
O \\




HN---N.N------ 2\I'N - *W--"Ni FN,..."... INF F Exp. 11B F FF 1.11 (Method 1) 317 (MA-H)t WO
7009/121919PCT/EP2009/053907 - 214 - structure starting material: pyrazole starting material: ester
Rt [min] MS (ESI pos/neg, m/z) Exp. 35 0 HN I NN Exp. 11B (c a 1.17 (Method 1) 366 (M+H)t Exp. 36

WO 2009/121919 ‘a7 PCT/EP2009/053907
Exp. 111 NH, Example 9J 1.27 225 (M+H)"
cis, O (Method

/ \

racem. HNT N N Grad_90_10
mixture fl _C8_acidic)

O
Example H N o | Example 9EA 1.11 225 (M+H)"
11IA cis, Hz“% (Method
racem. N‘N/ Grad_C8 NH
mixture Q/\ 4COOH)
Example HN o | Example 9EB 1.14 225 (M+H)”
11iB HN '

% (Method
trans, N< Grad_C8 NH
racem. O/ ‘ 4COOH)
mixture
Example H,N o Example 9EC 227 (M+H)"
111C HNG

V,
Ne
S

Example 11J. racemic mixture




0 HN2\ IIN so N N Exp. 11B Gl 0 1.36 (Method 1) 339 (M+H)+ Exp. 37 HN iiN CI 0 Exp. 11B Example
5AL 1.3 (Method 1) 381/383 (Cl) (m.+H)4" Exp. 38 O CICI Exp. 11B Example 5Z 1.44 (Method 1)
379/381/38 3(CI2) (M+Hr

WO 2009/121919 PCT/EP2009/053907

- 188 -
o
H,N
[\,
HN"N N

N
I~o

2.30 g (11.2 mmol) of Example 9E were dissolved in 6 mL dimethylsulfoxide. Under
ice cooling 8 mbL (77.6 mmol) hydrogen peroxide and 1.7 g (12.3 mmol) potassium
carbonate were added. Then the reaction mixture was stirred 15 min at room
temperature. The reaction mixture was cooled with an ice bath, 100 mL of water were
added and extracted with dichloromethane. The water phase was evaporated under
reduced pressure. The residue was mixed with in dichioromethane and fiitered. 2.8 g

(52 %) of the product were obtained as a white solid.

HPLC-MS (Method1): R¢: 0.24 min

Example 12A

O

HN
\/N
\N N
O
=0

[$)]
>
O
O]
-]
Q.
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w
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©
~\‘
3
3
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<
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Q
Q.
C
3
o o
<
Q.
-
Q.
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@
(@]



WO 2009/121919PCT/EP2009/05390 7 - 215 - structure starting material: pyrazole starting material:

ester IR: [mm) MS (ESI pos/neg, m/z) Exp. 39 Cl 411 o | HN----7??, NN Exp. 11B-00 51.28
(Method 1 345/347 (Cl) (M+H)t Exp. 40 40 HN
WO 2009/121919

- 189 -

PCT/EP2009/053907

% suspension in mineral oil) were added. The reaction mixture was heated to 150°C

for 30 min in a microwave oven. Cooling to room temperature was followed by

evaporation of the solvent under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 320 mg (38

%) of the product were obtained as a white solid.

HPLC-MS (Method1): Ri: 1.61 min

MS ( ESI pos ): m/z = 402 (M+H)"

The following examples were synthesized in analogy to the preparation of Example

12A, using the corresponding pyrazoles and esters as starting materials.

1)

Structure starting starting R¢ [min] MS (ESI
material: material: pos/neg,
pyrazole ester m/Z)
Exp. 12B 0 Exp. 11C 1.52 410
HN)jE\N (Method | (M+H)"
SN o 1)
O o
N i
<o
-
Exp. 12C & Exp. 11C Example 5AE | 1.66 492 (M-
(Method | H)




-. ,INOExp. 11B - _ ., 1.16 (Method 1) 311 (WHY' Exp. 40-1 0 Exp. 11B Exp. 5ALC 1.30 (Method

1) 303 (M-FH)- CIN IN\N",...-...." -...0...-  Exp. 40-2
WO 2009/121919 150 PCT/EP2009/053907
Structure starting starting R¢ [min] MS (ESI
material: material: pos/neg,
pyrazole ester m/z)
Exp. 12D o Exp. 11J Example 1.02 332
mixture  of HN T SAC (Method | (M+H)"
stereoisomer N N 1)
S O
N
e
Exp. 12E 0 Exp. 11J o~ | 098 340
mixture  of HN | N (Method | (M+H)"
p 0]
stereoisomer SN N 1)
S O
ND
/| ©
Exp. 12F 0 Exp. 11J Example 5AE | 1.12 424
mixture  of | " w (Method | (M+H)"
N
stereoisomer }%/ b 1)
s .
N
/o
Exp. 12G 0 Exp. 11A o~ | 149 396
racem. HNJTN (Method | (M+H)"
X 4 O
mixture N & 1)
N
\/zo
ON




Exp. 11B Example 5ALB 1.31 (Method 1) 375 (M+H)+

216 - structure

WO 20091121919PCT/EP2009/053907 -
starting material: pyrazole starting material: ester Rt [min] MS (ESI pos/neg, m/z)

Exp. 40-3
WO 2009/121919 ‘o1 PCT/EP2009/053907
Structure starting starting R¢ [min] MS (ESI
material: material: pos/neg,
pyrazg[e ester mflz)
Exp. 12H Exp. 11A Example S5AE | 1.62 480
racem. ] ;,N (Method | (M+H)"
mixture F{ b 1)
N
):o
OK'
Exp. 121 % Exp. 11A Example 1.52 426
racem. T W 5AD (Method | (M+H)’
. /
mixture | N % 1)
o
N
>:o
07\,
Exp. 12J 0 Exp. 11A o 1.49 374
racem. HN)T*N (Method | (M+H)"
X / 0]
mixture N & 1
N
>=:o
O}(
Exp. 12K o Exp. 11A Example 5T | 1.58 428 (M-
mixture  of HN/LTN (Method | H)
N\ /
stereoisomer H\N \ 1)
F
; w O
N
F \FO
b




Exp. 11B Example 5ALD 1.25 (Method 1) 355 (M+H)--

11B Exp. 5HA ;1.18 , i (Method 1) 424 (M+H)+

Exp. 40-4 cis, racem. mixture / 1/ EXxp.

WO 2009/121919 - PCT/EP2009/053907
Structure starting starting R¢ [min] MS (ESI
material: material: pos/neg,
pyrazole ester m/z)
Exp. 12L i Exp. 11D Example 1.65 402
racem. 5AC (Method | (M+H)"
mixture A . o 1
A . N‘\
- -
Exp. 12M i Exp. 11D 0 1,55 408
racem. oL o |(Method | (M+H)'
oo
mixture o N o | 1)
N
g
Exp. 12N i Exp. 11D Example 5AE | 1.67 494
AN
racem. PP A NN (Method (M+H)"
mixture | | | N® 1)
O--.
Example @ Exp. 11D 0 1.13 411
120 ‘ o0 | (Method | (M+H)®
racem. “n N 0 NN K 1)
mixture o X |
Exp. 12P i Exp. 11D Example 5T | 1.63 444
mixture  of (Method | (M+H)”
stereoisomer | .~ o 1)
F N
s F T o




Exp. 40-5 HIVO Exp. 11IC | Exp. 5ALAI 1.24 , | (Method 1) , 291 (M+H)t

WO 2009/121919 193 PCT/EP2009/053907
Structure starting starting Rt [min] MS (ESI
material: material: pos/neq,
pyrazole ester m/z)
Exp. 12Q ? Exp. 11D Example 1.53 428
racem. 5AG (Method | (M+H)"
mixture P WP 1)
g vy
Exp. 12R i Exp. 11D Example 1.66 478
AN
racem. A SAH (Method | (M+H)"
mixture i \ D 1)
F; v 0t
Exp. 12S 0 Exp. 11D 0 1.51 376
racem. | 0 (Method | (M+H)"
mixture T k 1)
- O e
Exp. 12T i Exp. 11D Example 5AK | 1.63 454
HNT R
racem. NN N (Method | (M+H)"
! [ :
mixture e N\O 1)
o
Exp. 12U Exp. 11D O/ 1.56 388
acem. (Method | (M+H)’
mixture o O |1
Ny
A




Exp. 40-6 FHNFO.N Exp, 11B Example 5TA 1.22 (Method 1) 353 (M+H)t

WO 2009/121919 104 PCT/EP2009/053907
Structure starting starting Rt [min] MS (ESI
material: material: pos/neg,
pyrazo[e ester m/z)
Exp. 12V o NH, O 1.77 228
NH
HN N NZ i o | Method | (M+H)"
“ i /N m / o k
N NH, Z N 2F)
NH, |
N= | f?// X
™ N o
0. .0
IS\
HO  OH
Exp. 12W 0 NH, » ) 6.96 193
— 2
HN N ’f% o | (Method | (M+H)®
- I N N o ‘
NN |29
NH,
o~
m 0
0. 0
/S\
HO  "OH
Exp. 12X o) NH, Example 8.28 219
NH
IR W‘% | 9AC (Method | (M+H)’
’ N O
X H
NN N 2F)
iy
m o]
0. O
=
HO OH
Exp. 12Y o NH, Example 9.15 295
NH
HN/UTN ’f% | SAMA (Method | (M+H)'
NN
F SNTN | H © 2F)
E H NH,
F r?//
E o}
0. O
IS\
HO OH




Exp. 40-7 HN 10 ,N N Exp. 11B Example SAP 1.35 (Method 1) 418 (M+H)t

WO 2009/121919

PCT/EP2009/053907

- 195 -
Structure starting starting R [min] MS (ESI
material: material: pOS/neg,
pyrazole ester m/z)
Example Q NH, Example 9.54 295
NH
1272 HN/LTN Pﬁ% “| 5AH (Method (M+H)+
~ 4 N 0
N H
NT N N, 2F)
= NH,
F n? o
E H
F 0. .0
HO  OH
Example NH, Example 6.48 191
NH
12AA N Y W% | BALA (Method | (M+H)"
N
x> N/ H © 2F)
N NH,
NH,
ﬁ’%
ﬁ o)
0. .0
IS\
HO OH

Example 13A, racemic mixture
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WO 2009;1219190EP2009/053907 - 217 - structure starting material: pyrazole starting material: ester
, R [min] MS (ESI pos/neg, mizt Example 41 0 HNN 80 mg (0.38 mmol) of Example 11B were
dissolved in 1 mL of absolute ethanol, 262 mg (1.52 mmol) of ethyl tetrahydropyran-4-yl-acetate, and
45.1 mg (1.1ehhgiamPiddium hydride (60 A sus&ension in mineral oil) WeG&/BERIE0338reaction
mixture was heated to 150C for 40 min in a microwdve oven. Cooling to 20C was followed by

evaporatiqp@iniie S eRINAKTEREMERE PTASTEFE- ISR FRIGHBWAS draiss willeiwaiws (BaanL),

acidified with HCI (10 /D in water) and extracted two times with dichloromethan(iég mL). The organic

layer was GHeP GvEe8Ri AP IRt Ofifte R AR ifPate WAL L S QAT A YRS &&d
pressure. Jip sesiddanvamttliatpd avihhather. (0rg ve A3iong(bAur NS tleatpeptiicbas@ fwhite solid.
HPLC-MS >g\/lethod Grad C8 NH4CO(B\I§€ Rt: Jr.89 min MS %ESI(%:O ). m/z = 319.&M-FH ) The
following SxaMipidd AEIEHFESYEH in BRafsRt 9e BPEpATASH D nﬁ?ﬁpﬁ%aﬁ‘, (g tHe
corresponetasy quyiditzedyviardok apddeshand e steis. s stadingnhatesiatsn ik 200@1 QISHRICT/EP21
19/ 05390Efe%%§ré.%‘ﬁﬂc@é%%r%%'%hﬁﬁé%oéy mggrﬁngPLC (eluent A: water + 0.13 %

TFA, eluent B: acetonitrile). 250 mg (46 %) of the product were obtained as a white
solid.

HPLC-MS (Method 1): R;: 0.93 min

MS ( ESI pos ): m/z = 288 (M+H)"



Rt [min] MS (ES!, miz) Exp. 42 racem. mixture 0 -i\-----\\H\NIZ\ N N Exp. 113  2.02 (Method Grad
C8 NH4COOH 305 M+H)+ "--0

WO 2009/121919 197 PCT/EP2009/053907

Example 13B

330 mg (0.82 mmol) of Example 12A was dissolved in 3 mL dichloromethane and 1
mL trifluoroacetic acid was added. The reaction mixture was stirred at room
temperature over night. The solvent was evaporated under reduced pressure. The
remaining product was purified by preparative HPLC (eluent A: water + 0.13 % TFA,
eluent B: acetonitrile). 240 mg (70 %) of the product were obtained.

HPLC-MS (Method 1): Ri: 0.96 min

MS ( ESI pos ): m/z = 302 (M+H)"

The following examples were synthesized in analogy to the preparation of Example
13B, using the corresponding Boc-protected amines as starting materials

Structure starting R [min] MS (ESI,

material m/z)




Exp. 43 Exp.11B 0/0 2.40 (Method Grad_C8_ NH4COOH ) 289 (M+H)+ ./ (\C) ","2
FFHON
WO 2009/121919 ‘o8 PCT/EP2009/053907
Exp. 13C 0 Exp. 12L | 1.01 302 (M+H)"
racem. HNJK/[[‘\\N (Method 1)
mixture S N
O
O
-
OH
F
F
Exp. 13D 0 Exp. 0.93 310 (M+H)"
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Exp. 44



[ Exp. 11B F \ Me 0 3.06 (Method Grad C8 NH4COOH ) 379 (M+H)+
F OMe 3.04 (Method Grad C8 NH4COOH )

Exp. 45 F F Exp. 11BF

WO 2009/121919 19 PCT/EP2009/053907
Exp. 13F 0 Exp. 0.92 296 (M+H)"
racem. HN Y 12G (Method 1)
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H
O OH
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F F
Exp. 13G 9 Exp. 1.08 380 (M+H)"
racem. HN/%[\\N 12H (Method 1)
P F AN
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N
H
O OH
-
F F
Exp. 13H o Exp. 121 | 0.96 326 (M+H)"
racem. N \/N (Method 1)
N N
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: O
N
H
O.__OH
X
F7OF
Exp. 13| 0 Exp. 12J | 0.89 274 (M+H)"
racem. HN N (Method 1)
NS { ’N
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Q
H
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HN)t\\N (Method1)
Q
H
0
ot
OH
F
F
Exp. 13L o Exp. 1.07 394 (M+H)"
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N-N WO 2009/121919PCT/EP20119/0539117 -219 - Structure pyrazolyl- carbox- amide Ester Rt
[min] MS (ESI, m/z) Exp. 46 racem. mixture O HN .-NN------- N r'N'N'F F Exp. 11B Fk F 2.77 (Method
Grad_C8 NH4COOH ) 331 (M+H)+ Exp. 47 0 | -k-N----N1

WO 2009/121919 201 PCT/EP2009/053907
Exp. 13M o Exp. 12P | 1.04 344 (M+H)"
mixture  of HNJI\N (Method 1)
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S F
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F
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OH
F
F
Exp. 13N 0 Exp. 0.37 319 (M+H)"
racem. HN/UI\\N 120 (Method 1)
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e
X
0
o
OH
F
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Exp. 130 0 Exp. 128 | 0.89 276 (M+H)"
racem. HN%N (Method 1)
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O
0
A
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F
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A HN---%"----1,N Exp. 1B / b 2.21 (Method Grad_C8_ NH4COOH ) 275 (M+H)+ Exp. 48 mixture
racem. O HNICr--:" Nr-N FO Exp. 11 B Exp. 51 2.84 (Method Grad_C8_ NH4000H ) 345 (M+H)t Exp.
49 NNI----S1,N .h, Nt, so 0 Exp. 11B 2.57 (Method Grad )

WO 2009/121919 PCT/EP2009/053907
- 202 -
Exp. 13P o Exp. 12T | 1.04 354 (M+H)"
racem. HN Y (Method 1)
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mixture E NT N
O
0
F
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Exp. 13Q 0 Exp. 0.94 288 (M+H)"
racem. HN Y 12U (Method 1)
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Example 15A:
O
H,N
I\
H,N N~
O
Enantiomer A

200 mg (1.12 mmol) of Example 9GA was mixed with 4.5 mL ammonia solution (30

% in water). The reaction mixture was heated to 130°C for 30 min in a microwave



341 MH )t 4IOMe  MeO\---<,0 WO 2009/121919PCTIEP2009/053907 -220 - Structure

pyrazolyl- carbox- amide Ester Rt [min] MS (ESI, m/z) Exp. 50 o FIN (--"NN. ?..,z,"....Fb 1 --,,,,---0
F-ic-F F Exp. 11B
WO 2009/121919 203 PCT/EP2009/053907

oven. Cooling to room temperature was followed by evaporation of the solvent under
reduced pressure. 180 mg (82 %) of the product were obtained.

GC-MS (Method 3A. 1): R 12.62 min

+

M]* = 196

Example 16A:

O

H,N

]\
HN" SN

)

Enantiomer B

150 mg (0.84 mmol) of Example 9GB were mixed with 2.10 mL ammonia solution (30
% in water). The reaction mixture was heated to 130°C for 30 min in a microwave
oven. Cooling to room temperature was followed by evaporation of the solvent under

reduced pressure. 100 mg (60 %) of the product were obtained.

GC-MS (Method 3A. 2): R: 12.59 min
M]" = 196

Example 17A, mixture of stereocisomers

O



Exp. 5E 3.02 (Method Grad C8 NH4COOH ) 413 (M-FH)+ Exp. 51 0 Il HN N)Th 0 Exp. 118 5.97
(Method |IE hydro) 312 (M+H)+ /OEt Exp.52 9 H NN i Exp.1B Exp. 5AK 215 (Method Grad_C8

NH4COOH )

WO 2009/121919 204 PCT/EP2009/053907

A solution of 1.00 g (5.32 mmol) 2-methoxy-5-bromopyridine in 10 mL anhydrous
THF was cooled to -78°C and n-BuLi (3.66 mL, 5.85 mmol, 1.6 M in hexane) was
added. After 10 min at -78°C 1.18 g (6.38 mmol) 2-oxo-cyclohexyl-acetic acid ethyl
ester was added and the mixture was warmed to 25 °C. Water was added (1 mL) and
the mixture was concentrated under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 370 mg (28
%) of the product were obtained as an oil.

HPLC-MS (Method 1): Ry: 1.23 min

MS (ESI pos): m/z = 248 (M+H)"

Example 18A, cis, racemic mixture

/
o
— 0
NG
OH

380 mg (1.54 mmol) of Example 17A was mixed with 5 mL methanol, 50 mg Pd/C (10
%) was added, and the mixture was hydrogenated at room temperature (8h, 50 psi).
The reaction mixture was filtered and the residue was washed with methanol. The
solvent was evaporated under reduced pressure. 340 mg (89 %) of product were
obtained as colourless oil and used without further purification.

HPLC-MS (Method 1): R¢: 1.01 min

MS ( ESI pos ): m/z = 250 (M+H)"

Exemplary embodiments:




355 (M+H)+ Exp. 53 0 FIN *--1-'?" | N N------ N Nh ----0 Exp. 11B 2.75 (Method Grad C8 NH4COOH )
336 (M+H)1- \OMe NC WO 2009/121919PC1/EP20091153907 -221 - Structure pyrazolyi-

carbox- amide Ester Rt [min] MS (ESI, m/z)
WO 2009/121919 205 PCT/EP2009/053907

Example1
A\

HN
N
| fj
)

100 mg (0.48 mmol) of Example 11B were dissolved in 5 mL of absolute ethanol, 400
mg (2.17 mmol) of Example 5V and 100 mg (2.5 mmol) of sodium hydride (60 %
suspension in mineral oil) were added. The reaction mixture was heated to 150°C for

30 min in a microwave oven. Cooling to room temperature was followed by
evaporation of the solvent under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 29 mg (18
%) of the product were obtained as a white solid.

HPLC-MS (Method1): R:: 1.08 min

MS ( ESI pos ): m/z = 331 (M+H)"

The following examples were synthesized in analogy to the preparation of Example 1,
using the corresponding pyrazoles and esters as starting materials

structure starting | starting R: [min] MS (ESI
material: material- pos/neg,
razole mz)
Py ester




| Exp. 54 0 .t NN, INN Exp. 11B OE o0 3.15 (Method Grad_C8 NR4COOH ) 369 (M+H)+ i Exp. 55 11
HNI---0-\%, r----N-N Exp. 11B Exp. 5K 3.21 (Method Grad_C8_ NH4COOH ) 381 (M+H)+ Exp. 56 on

HN--"---?\., --NN L,..)b 0 Exp. 11B 6.52 (Method IE hydro) 326
WO 2009/121919

PCT/EP2009/053907

- 206 -
structure starting | starting Rt [min] MS (ESI
material: material- pos/neg,
pyrazole mz)
ester
Exp. 2 ©] Example J 1.27 325
AN 118 0 (M+H)"
S A (Method
N 0
o ”
0]
Exp. 3 o Example 1.22 291
0 +
W, | Ap et
. 0 .
Ny A~N (Method
O 1)
O
Exp. 4 O Example | Example 5Y 1.23 345/347
HNJ‘TN 118 (®)
X N (Method N
N (M+H)
O 0 )
O
Exp. 5 O Example | Example 5U 1.29 389/91 (Br)
HN)TN 11B (M+H)+
Ny N (Method
“O O ’
O




(M+H)+ NOMe Exp.57 Enantio-mer ROJHNNNo_111 Exp.11B Exp. 5M 2.64 (Method Grad
C8 NH4COOH ) 397 (M+H)+ WO 2009/121919PC17EP2009/053907 - 222 - Structure pyrazolyl-
carbox- arnide Ester Rt [min] MS (ESI, m(z) Exp. 58 Enantio -mer S 0

WO 2009/121919 PCT/EP2009/053907
- 207 -
structure starting | starting R: [min] MS (ESI
material: material pos/neg,
razole miz)
Py ester
Exp. 6 O Example = \ 1.28 363/65 (Cl)

~ / Method
N~ N a (
YO )

O
Exp.7 o] Example | Example 5W 1.22 345 (M-HY
HN% 11B
N
\N N/ (MethOd
0) ”
F F O
Exp. 8 0 Exp. 11B /OY\/\ 1.14 277
HN A S (M+H)"
~ | N/N (Method
@ 1)
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Exp. 9 O Exp. 11B | Example 5X 1.37 317

HIN /‘TN (M+ H )+
\N N (Method




LHN-N1-A ,-,-- Il Exp. 11B Exp. 51_ 2.64 (Method Grad C8 NR4COOH ) 397 (M+H)+ Exp. 60 o HN-
;IN O Exp. 11B Exp. 50 2.78 (Method Grad C8 NH4COOH ) 411 M H)+ Exp. 61 Enantio -mer A 19d

HN-M---C\O il,r4 Nr-N ,._ Fr*-_.".."."- F Exp. 11B
WO 2009/121919 PCT/EP2009/053907
- 208 -
structure starting | starting R: [min] MS (ESI
material: material- pos/neg,
razole mwz)
Py ester
Exp. 0 Exp. 11B mo\ 1.30 361/63 (Cl)
10 HN i a® (M+H)”
~ (Method
N 1
Cl )
F
Exp. Exp. 11B [ 1“ w1118 341
NP .
11 N ° (M+H)”
(Method
53 1)
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Exp. H O Exp. 11B | Example 5AA 1.44 329
12 N (M+H)"
NN (Method
racem. N .
mixture @
O
Exp. H O Exp. 11B | Example 5AB 1.26 347
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F Ny \N (Method
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Exp. 5A 2.68 (Method Grad 08 NH4COOH ) 15.32 (Chiral 1) 345 (M+H) WO
2009/121919PCT/E220419/053907 -223 - Structure pyrazol yl- carbox- amide Ester! Rt [mm] 1 MS
(ESE, m/z) Exp. 62 Enantio -mer B 0 HWIL-----\ i'N N----klym Exp. 11B Exp. 5D2.68 1 1 i (Method ,
345 , (MH)+WQ &8pa42 68 PCT/EP2009/053907

- 209 -
structure starting starting R: [min] MS (ESI
material: material: pos/neg,
m/z)
pyrazole oster
Exp. 0 Exp. 11B | Example 5AF 1.28 325
14 HN Q (M+H)"
- N (Method
racem. N
N 1)
mixture @
O
Exp. 9 Exp. 11A o>~ 1.49 396
15 HN A (M+H)"
)\\ N O (Method1)
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o}(
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16 HNT Y (M+H)"
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1
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ON
Exp. Q Exp. Example 5AC 1.65 402
17 T W 11D (M+H)"
X N
N (Method
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| N~y 1)
mixture o \é




S )0 NH4COOH ) 18.74 (Chiral1l) Exp.63 Exp. 11BFF,9.37 11
WO 2009/121919 210 PCT/EP2009/053907
structure starting | starting Rt [min] MS (ESI
material: material: pos/neg,
m/z)
pyrazole oster
Exp. e Exp. 0 1.55 408
18 HN\)ji\':’N 11D o (M+H)"
N C‘ I (Method
racem. o
N 1
mixture \i\é )
Exp. i Exp. Example 5AE | 1.67 494
HNT o
19 F\i/,F (/,J‘;\N,A N\/N 11D (M+H)+
oy (Method1)
racem. - N
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Exp. e Exp. 0 1.13 411
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N
N K (Method
racem. | N \_ 0 N 1
mixture | X ! \{O\é 2 | )
Exp. f Exp. Example 5T 1.63 444
21 S 11D (M+H)"
r N’ ‘
e — (Method
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mixture O
Exp. 0 Exp. Example 5AH | 1.66 478
HNT D .
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380 OMe 11 (Method (M+H)+ -\t ,zrz'Z, 02F) , Exp. 64 LL Exp. 11B Exp. 5S 615
WO 2009/121919 11 PCT/EP2009/053907
structure starting | starting R [min] MS (ESI
material: material- pos/neg,
razole mwz)
Py ester
Exp. i Exp. O 1.53 428
23 L 11D o (M+H)"
7N
P — F K (Method
racem. N
mixture ; O )
Exp. O Exp. 11B N oL 1 0.91 346
/&ﬂ *
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N
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NN
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O
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N
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S N (Method
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380 (Method (M+H)+ 1E hydro) WO 2009/121919PCT/EP2009/053907 - 224 - Structure
pyrazolyl- carbox- amide Ester Rt [min] MS (ESI, m/z) Exp. 65 Exp. 113 Exp. 5R 9.45 380 >="zHz
(Method

WO 2009/121919 212 PCT/EP2009/053907
structure starting | starting R: [min] MS (ESI
material: material- pos/neg,
m/z)
pyrazole oster
Exp. 0] Exp. 11B | Example 5AJ 1.17 359
27 HN Q (M+H)"
x> | N (Method
N N
@ 1)
F O
/O
Exp. o Exp. 11B | Example 5AM 1.08 327
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N
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N N
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(M+H)+ 2F) Exp. 66 Exp.11B 6.70 313 flEt (Method (M+H)  2F) Exp. 67 0 Exp. 113
WO 2009/121919 013 PCT/EP2009/053907
structure starting | starting R; [min] MS (ESI
material: material: pos/neg,
razole mz)
Py ester
Exp. 9 Exp. o 1.51 376
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31 /(@N 11D 0 (M+H)"
Method
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Exp. 2 Exp. 0 1.56 388
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\N N
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Exp.5Q 2.38342 HM  --0oN-IN-N1,a0 (Method Grad C8 (M+H)+ NH4COOH ) Exp. 68
1072 ,Z

WO 2009/121919 14 PCT/EP2009/053907
structure starting | starting Rt [min] MS (ESI
material: material: pos/neg,
razole mz)
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Exp. o Exp. 11B b o |17 366
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1'1=0 Exp. 113 Exp. 51 1.95 452 (Method (M+H)+ Grad C8 NH4COOH ) Exp. 69 racem.
mixture 0
WO 2009/121919 15 PCT/EP2009/053907
structure starting | starting R: [min] MS (ESI
material: material- pos/neg,
razole mz)
Py ester
Exp. 0 Exp. 11B | | 1.28 345/347
39 NN © )
X / o Method
N N ( (M+H)+
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e A i S /
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HN---N-----, N -"----N'N ----- N. Exp. 11E Exp. 5AC 7.30 (Method 289 (M+H)+ | 1E) WO
2009/121919PCPEP2009/0539117 - 225 - Structure pyrazolyl- carbox- amide Ester Rt [min] MS (ESI,
m/z) Exp. 70 racem. mixture o

WO 2009/121919 16 PCT/EP2009/053907
structure starting | starting R [min] MS (ESI
material: material- pos/neg,
razole mwz)
Py ester

Exp. O Exp. 11B | Example 5ALD | 1.25 355
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’ 1
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N
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Exp. 0 Exp. 11B | Example 5TA | 1.22 353
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o
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Exp. . Exp. 11B | Example 5AP | 1.35 418
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H _N FO F140 Exp. 11E Exp. 5AE 710 (Method IE fusion) 381 (M+H)+ Exp. 71 racem mixture O
HN)C---.?\, -r-NN ci 110a Exp, 11E Exp. 5F 7.68 (Method IE fusion) 349 (M+H)+ Exp. 72 mixture of

stereois omers 0 ii HNA.."----- IN,.._.-....,,,. NIN 6 Exp. 11E F F 9.82 (Method 2F)
WO 2009/121919 17 PCT/EP2009/053907

structure starting | starting R; [min] MS (ESI

material: material: pos/neg,
m/z)
pyrazole oster
Example 41
O

0 O

80 mg (0.38 mmol) of Example 11B were dissolved in 1 mL of absolute ethanol, 262
mg (1.52 mmol) of ethyl tetrahydropyran-4-yl-acetate, and 45.1 mg (1.10 mmol) of
sodium hydride (60 % suspension in mineral oil) were added. The reaction mixture
was heated to 150°C for 40 min in a microwave oven. Cooling to 20°C was followed
by evaporation of the solvent under reduced pressure. The residue was treated with
water (10 mL), acidified with HCI (10 % in water) and extracted two times with
dichloromethane (2 mL). The organic layer was dried over sodium sulphate, filtered
and the filtrate was concentrated under reduced pressure. The residue was friturated
with ether to give 65 mg (53.7 %) of the product as a white solid.

HPLC-MS (Method Grad_C8 NH4COOH): Ry: 1.89 min
MS (ESI pos): m/z = 319 (M+H)".

The following examples were synthesized in analogy to the preparation of Example
41, using the corresponding pyrazolyl-carboxamides and esters as starting materials.



WO 2009/121919

317 (M+H)+ Exp. 73 racem. mixture 0 HN N Exp. 11E / 0 9.44 (Method 2F) 275 (M+H)+ WO
2009/121919PCITP2009/053907 - 226 - Structure pyrazolyl- carbox- amide Ester Rt [min] MS (ES!,
m/z) Exp. 74 racem. mixture O HN | ,-c. ' *N tO Exp. 11E

PCT/EP2009/053907

-218 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
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h Grad_C8_
O
NH4COOH
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8.89 (Method 2F) 263 (M+H)+ Exp. 75 racem. mixture 0 HN11\ N N11 2-----, ¢-0 0 Exp.l[E 10.69
(Method 2F) 303 (M+H) Exp. 76 racem. mixture O u HN\I")-K---

WO 2009/121919 219 PCT/EP2009/053907
Structure pyrazolyl- Ester R: [min] MS (ESI,
carbox- m/z)
amide
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Exp. 47 o) Exp. 11B y 2.21 275
O
HN )TN ?_«
KL\N N 5 (Method | (M+H)
A X\> Grad_C8_
<\ NH4COOH
0O
)
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IN ..---&-' NN k Exp. 11E Exp. 5H 10.57 (Method 2F) 291 (M+H)4 Exp. 77 mixture of stereo s omers O
HNA----, I,N NN F FO Exp. 11E Exp. 5T 10.55 (Method 2F) 331 (M+H)* WO
2009/121919PCT/E1'2009/053907 - 227 - Structure pyrazolyl- carbox- amide Ester Rt [min] MS (ESI,

ink) WO 2009/121919 PCT/EP2009/053907
- 220 -
Structure pyrazolyl- Ester R: [min] MS (ESI,
carbox- m/z)
amide
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; \ (Method (M+H)*
@ Grad_C8 _
)it 0 NH,COOH
FAF\ F *
)
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Exp78 racem. mixture O HN
Exp. 79 racem. mixture O HN

\ -OEt

<=, IN NN --- | Exp. 11E 4.83 (Method 1E Hydro) (M+H) 298 +

WO 2009/121919 221 PCT/EP2009/053907
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 54 0 Exp. 11B 3.15 369
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N o[ — \( o | (Method (M+H)"
N B Grad_C8_
NH;COOH
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Exp. 55 o Exp. 11B Exp. 5K 3.21 381
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NH4COOH
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K&NN \--- Ili1E Exp. 11E F W OMe 7.10 (Method fusion) 315 (M+H) Exp. 80 racem. mixture 0! Exp.
11E HN N. 5.97 (Method IE fusion) 261 (M +H) Exp. 81 mixture of stereois omerso HN | --- 1.,, \N
NN 00 Exp. 11E 0 4.73 (Method 1E hydro) 291 (M+H)+ Exp. 82 racem.

WO 2009/121919 PCT/EP2009/053907
- 222 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 58 ? Exp. 11B Exp. 5L 2.64 397
Enantio HN NN
mer S —~ (Method (M+H)"
e
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NH4COOH
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Exp. 60 f Exp. 11B Exp. 50 278 411
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R (Method (M+H)"
o e Grad_C8_
NH4COOH
)
Exp. 61 0 Exp. 11B Exp. 5A 2.68 345
Enantio HN:LTN +
N
“mer A . N (Method (M+H)
F Grad_C8_
F O NH,4COOH
)
15.32
(Chiral 1)




mixture HNN I-I Exp. 11E Exp. 5AK 7.37 (Method 1E hydro) 341 (M+H)+ WO
2110/121919PCT/EP2111.19/11539117 -228 - Structure pyrazolyl- . carbox- amide Ester Rt [min] MS
(ES, m/z) Exp. 8 racem. mixture mixture HN---"-r,N . NN Co Exp. 11E Exp. SAD 6.85 (Method 1E

hydro) 327 (WWP-HY/E2tp1984 mixture of 293 PCT/EP2009/053907
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 62 O Exp. 11B Exp. 5D 2.68 345
N
Enantio " \%TN Method +
N etho
-mer B F N ( (M+H)
F Grad _C8_
F 0 NH,COOH
)
18.74
(Chiral 1)
Exp. 63 Exp. 11B eF 9.37 380
F
7 N\
N= OMe (Method (M+H)"
O |2F)
Exp. 64 F e Exp. 11B Exp. 5S 6.75 380
F N H
| T Yy N0
= N% (Method (M+H)"
N-py 1E hydro)
&




stereois omers r---\ I 0 HN)C----\11 \ N

,1. CNI----N1) C-2) Exp. 1E i Cc0/ 0 6.88 (Method 1E hydro)
277 (M+H)t Exp. 85 racem. mixture F.,<FF ---"---?2-"-- 0 HN)C----Th II"I \\N WN U Exp, 11E Exp. 5AH |

7.93 (Method IE hydro) 365 (M+H) Exp. 86 racem. mixture

WO 2009/121919 PCT/EP2009/053907
- 224 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp.65 | r F Exp. 11B Exp. 5R 945 380
F H
[T hye
= N\% (Method (M+H)"
N~y 2F)
&
Exp. 66 Ny H Exp. 11B 6.70 313
N D
(/w 0 ¢ N
= N _ N= OFEt
) (Method (M+H)"
N~-N o]
2F)
O
Exp. 67 o Exp. 11B Exp. 5Q 2.38 342
5 NT R (Method (M+H)"
T @ Grad_C8_
X 0
NH,COOH
)
Exp. 68 i Exp. 11B Exp. 51 1.95 452
HNT
P L N N
o~ O Y +
. . ) (Method (M+H)
° Grad_C8_
NH4COOH
)
Exp. 69 O Exp. 11E Exp. 5AC 7.30 289
racem. HN)TN N
mixture H\\N N (Method (M+H)
| 1E)
D 4




tip F o HN F do Exp. 11E 10.93 (Method 2F) 365 (M+H)+

"1,1)<,.J,N 0 HN-k----1', oo Exp. 11E 5A3 (Method 1E hydro) 312 (M+H)+

FOMe Exp. 87 racem. mixture '5"

WO 2009/121919 PCT/EP2009/053907
- 225 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 70 o Exp. 11E Exp. SAE 7.70 381
HN/UT
racem. N Method .
t
mixture F\F\},O é (Metho (M+H)
£ o 1E fusion)
Exp. 71 o Exp. 11E Exp. 5F 7.68 349
racem. HN)E\N
mixture SNTN (Method (M+H)"
{} 1E fusion)
O
cl
F
Exp. 72 9 Exp. 11E F y 9.82 317
mixture HN)TN F 0]
of SNTON F (Method (M+H)"
F 0]
stereois | g G 2F)
omers F ©
Exp. 73 0 Exp. 11E / 9.44 275
HN Q O

racem. . AN

_ N~ N (Method (M+H)"
mixture @]

e )
o]




OMe K io WO 2009/121919PCT/ P20119 53907 - 229 - Structure pyrazolyl- carbox- amide
Ester Rt [min]MS (ESI, m/z) Exp. 88 racem. mixture | N 40 yi HN-M--\\N N | Exp. 11E 5.43 (Method
1E hydro)
WO 2009/121919 PCT/EP2009/053907
- 226 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 74 O Exp. 11E 8.89 263
racem. HN JHL/\\N M .
‘ Meth
mixture SN N (Method (M+H)
.
O
Exp. 75 O Exp. 11E 10.69 303
racem. HNJTN ] .
g ,
mixture N~ N (Method (M+H)
~ 2F)
Lo
Exp. 76 O Exp. 11E Exp. 5H 10.57 291
racem. HN™ AV Vethod .
i . t
mixture NN (Metho (M+H)
O "
O
Exp. 77 O Exp. 11E Exp. 5T 10.55 331
mixture HN/ut\[[/\\‘N .
of SN N (Method (M+H)
| F O 2F)
stereois
F o
F
omers




312 (M+H)+ %'k. OMe NC Exp. 89 racem. mixture O - / Example 11E NC- }N.t \---OMe 40
5.28322 (M+H)+ (Method 1E hydro) Exp. 90 r acem. mixture 0 HN----N1
WO 2009/121919 PCT/EP2009/053907
- 227 -
Structure pyrazolyl- Ester Rt [min] MS (ES|,
carbox- m/z)
amide
Exp. 78 O Exp. 11E 4.83 298
HN N
racem.
, \/Uij NN (Method (M+H)"
mixture N~ N e OEt
C\ 1E Hydro)
= I 5
N O
Exp. 79 0 Exp. 11E F 7.10 315
HN N
racem. \/UI\_N OMe
. NN (Method (M+H)"
mixture 5
= 1E fusion)
e
F
Exp. 80 O Exp. 11E o/ 5.97 261
HN N <<,<
racem. :IH;I,N 5
, H\N N (Method (M+H)"
mixture |
A G 1E fusion)
O
Exp. 81 @ Exp. 11E 0 , 4.73 291
. HN \ °
mixture . AN
of NN o (Method (M+H)"
1Eh
stereois 8\ ydro)
0 —O
omers
Exp. 82 0 Exp. 11E Exp. 5AK 7.37 341
HN s
racem. SNTN
. o (Method (M+H)"
mixture T _o
o - 1E hydro)




N N------ N c)----1 Exp. 11F Exp. 5AC 8 (Method 1E hydro) 303 + (M+H) Exp. 91 racem. mixture o 40
HN N FO'(-F F Exp. 11F Exp. 5AE 8.45 (Method |IE hydro) 395 (M-FH). Exp. 92 racem. mixture 0

FiINAN----*, L71,*I,N NN to Exp. 11F c OMe 6.93 (Method 1E hydro) 277
WO 2009/121919

PCT/EP2009/053907

- 228 -
Structure pyrazolyl- Ester R: [min] MS (ESI,
carbox- m/z)
amide
Exp. 83 o Exp. 11E Exp. 5AD 6.85 327
HN N +
racem. \JriN'N (M+H)
_ N (Method
mixture | o
@ 1E hydro)
Exp. 84 O Exp. 11E y 6.88 277
+
: Meth
of \N N 5 (Method
, A 1E hydro)
stereois
omers -0
Exp.85 | F *; 0 Exp. 11E Exp. 5AH 7.93 365
+
racem. HN)TN (M+H)
X ‘ Method
mixture N N\ (Me
1E hydro)
o]
Exp. 86 0 Exp. 11E 10.93 365
racem. HN\/UI\,N FQ;{OME (M+H)"
. NT N FF o (Method
mixture
O 2)
Exp. 87 o Exp. 11E VR 543 312
N
Z>NHN — *
racem. | | I :urt\.N OMe (M+H)
. NN (Method
mixiure 0O
@ 1E hydro)




+ (M+H) |

---"0  W() 2009/121919PC1 /EP2( /053907 - 230 - Structure pyrazolyl- carbox- amide
Ester Rt [min] MS (ESI, m/z) Exp. 93 racem. mixture o HN .. NN'b Exp. 11F Exp. 5AK 8.20 (Method

1E hydro) 355 (M+H) Exp. 94
WO 2009/121919

PCT/EP2009/053907

- 229 -
Structure pyrazolyl- Ester R; [min] MS (ESI,
carbox- m/z)
amide
Exp. 88 o Exp. 11E 543 312
racem. HN\J\E\.N OMe (M+H)"
mixture VA e 0 (Method
H Q 1E hydro)
Exp.89 | Ny Example 5.28 322
\Q/\KH ol 11E " oe (M+H)"
racem. N
. o | (Method
mixture Ner?
(j/ N 1E hydro)
o)
Exp. 90 O Exp. 11F Exp. 5AC 8 303
racem. HN/UTN (M+H)"
mixture NN (Method
)\\ 1E hydro)
L_o©
Exp. 91 0 Exp. 11F Exp. 5AE 8.45 395
racem. SN .
mixture F\F% C (Method (M)
F ° 1E hydro)
Exp. 92 0 Exp. 11F 6.93 277
HNJT MOM(—)
racem. . LN
ixture )\/km N o) (Method (M+H)"
CO 1E hydro)




WO 2009/121919

--'OMe

PCT/EP2009/053907

racem. mixture yi 7,--"FIN .-NN)-LN}4 to Exp. liIF QOMe 6.28 (Method IE hydro) 312 (M+H)+ Exp. 95 m
xture of stereois omers o0 H1\1),N NNI Co Exp. 11F 7.70 (Method 291 (M +H)

1E hydro) O

- 230 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 93 o Exp. 11F Exp. 5AK 8.20 355
HN N
racem. Q\):NK,E:JN .
mixture o (Method (M+H)
[ o 1E hydro)
Exp. 94 o Exp. 11F 7 6.28 312
N
racem. f | HN\ijzﬂN Q’()Me
mixture " " o (Method (M+H)”
Co 1E hydro)
Exp. 95 0 Exp. 11F 7.70 291
HN
mixture j\)jTN OMe
o NN § (Method (M+H)"
stereois CO ° 1E hydro)
omers
Exp. 96 0 Exp. 11F 7.33 289
H OMe
racem. /AR
N *
mixture NN O (Method (M+H)
1E hydro)
O
Exp. 97 H O Exp. 11F 8.17 379
N
racem. FF F \N’}—}\N FQ,«OM(% .
mixture N F F 0 (Method (M+H)
[5 1E hydro)
o}




Exp. 96 racem. mixture Exp. 11F 7.33 (Method 1E hydro) 289 OMe z,0-EIRZ) Exp. 97 racem.
mixture O H N c F'/ FNNNN 41, Exp. 11F
WO 2009/121919 031 PCT/EP2009/053907
Structure pyrazolyl- Ester R [min] MS (ESI,
carbox- m/z)
amide
Exp. 98 q R Exp. 11F 6.80 336
. NCQOM
/A e
racem. N—, N
, /d( N o | (Method (M+H)"
mixture | | =
@ 1E hydro)
Exp. 99 o Exp. 11F 6.43 275
HN)T MOMG
racem. - N
‘ A\)\N N o (Method (M+H)"
mixture
CO 1E hydro)
Exp. o Exp. 11F /N 2.38 326
N
100 “ HNJ);A\N —( OMe
NN Method :
racem. 2\\ o (2[: (M+H)
o}
mixture s )
Exp. O Exp. 11F F 7.52 329
101 HN A
~ ] N OMe +
N~ N (Method (M+H)
racem. JE v
mixture CO © ydro)
F
Exp. o Exp. 11F Exp. 5F 8.28 363
102 HNJI\l (1E hydro)
\N N, (M+H)+
racem.
mixture CO
Cl
F.‘




8,17 (Method 1E hydro) 379 + (M+H)

lieOMe

FFO WO 2009/121919PCTIEP2009/053907 -231
- Structure pyrazolyl- carbox- amide Ester Rt [min] MS (ESI, m/z) Exp. 98 racem. mixture 1l hi/

WO 2009/121919 PCT/EP2009/053907
- 232 -
Structure pyrazolyl- Ester R: [min] MS (ESI,
carbox- m/z)
amide
Exp. o Exp. 11F 8.70 317
103 O\i"fﬁ%phj OMe
\N N +
racem. 0 (Method (M+H)
mixture © 1E hydro)
Exp. 9 Exp. 11G Exp. 5AC 8.57 331
104 HN )TN
racem NN (Method (M+H)"
mixture @ 1E hydro)
O
Exp. i Exp. 11G Exp. 5AK 8.62 383
105 o M
P ‘N~ N +
cacem . (Method (M+H)
mixture o 1E hydro)
Exp. 0] Exp. 11G Methyliso- 7.58 305
106 HNJTN valerate
racem fw N (Method (M+H)"
mixture @ ’<,_<OM8 1E hydro)
© o
Exp. Q Exp. 11G Cyclobutyl- 7.93 317
108 HN)TN acetic acid
EL)‘\\N N' .
cacem. @ methy! ester (Method (M+H)
1E
mixture © )
q “M/OMe
—
O




N ----..-0 _ . Exp. 11F 6.80 (Method 1E hydro) 336 (M+H)+
HNAN----\ A",,, 1..",I\,N NN to Exp. 11F <1\40Me 0 6.43 (Method IE hydro) 275 (M+H)+ Exp. 100

racem. mixture ? HI9---Nr.N

\NC 0e Exp. 99 racem. mixture o

WO 2009/121919 PCT/EP2009/053907
-233 -
Structure pyrazolyl- Ester R; [min] MS (ES],
carbox- m/z)
amide
Exp. ? ) Exp. 11H J \N 2.05 326
111 ‘ H? \N‘N = OMe
A (Method (M+H)"
trans; )
ol 2F
racem. © )
mixture
Exp. 0 Exp. 11H Exp. 5AC 8.25 317
O\/KN ! N'N .
trans; b (Method (M+H)
’ oF
racem. © )
mixture
Exp. i Exp. 11H 8.42 393
113 | i Ot
trans; F F F B F o} (Method (M+H)
o ~o 1E hydro)
mixture
Exp. o) Exp. 11H o 7.15 291
t
114 HN)TN ‘<,<\
trans; /i\\ NTN O (Method (M+H)"
racem (‘j 1E hydro)
mixture o"
Exp. 0 Exp. 111 oF 9.90 291
t
115 Hw)j\/\\N ‘<__<
cis: /]5\\;\1 N 0O (Method (M+H)+
’ 2F
racem. {1 )
mixture O




,---. NN Exp. 11F OMe 2.38 (Method 2F) 326 (M+H)
11F F 7.52 (Method IE hydro) 329 (M+H)+ Ome

Exp. 101 racem. mixture 0 Z-C-) 0/2 u. Exp.

WO 2009/121919 PCT/EP2009/053907
- 234 -
Structure pyrazolyl- Ester R: [min] MS (ESI,
carbox- m/z)
amide
Exp. Exp. 111 8.18 393
116 FQIQOMG (M+H)"
F
cis: = o (Method
1E hyd
racem. ydro)
mixture
Exp. Q Exp. 111 Exp. 5AC 7.98 317
117 HNJ\‘I\\N M-+H)*
O\)\\N ) (M+H)
, b‘ (Method
cis;
1E hydro
racem. © ydro)
mixture
Exp. Exp. 111 /R 5.80 326
///// HN™ N N +
118 BN, =(  OMe (M+H)
. p (Method
cis; o
o 1E hydro)
racem.
mixture
Exp. Exp. 111 Exp. 5H 8.42 319
119 (M+H)"
. (Method
cis;
~0 1E hydro)
racem.
mixture
Exp. Q Exp. 111 7.33 303
120 “N)Hf\w OMe
O, (Method M+H)*
cis; @ 0 ( )
o 1E hydro)
racem.
mixture




Exp. 102 racem. mixture 0 HN--IHN .."--.._, NN IIP ci Exp. 11F Exp. 5F 8.28 (1E hydro) 363 (M+H)+
WO 2009/121919PCT/EP2009/it53907 - 232 - Structure pyrazolyl- carbox- amide Ester Rt min] MS
(ESI, Ritz) Exp. 103 racem. rnixture cii)

WO 2009/121919 PCT/EP2009/053907
- 235 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 0 Exp. 11l 7\ 9.91 350
121 %@Me
NC +
cis: X (Method (M+H)
2F)
racem.
mixture
Exp. % Exp. 11F ~5 6.95 342
122 HNJ\/FN (M+H)+
NN © | (Method
racem. | O\ O AN
mixture \v! © Q 2F)
Exp. O Exp. 11B /J 212 312
123 HNJTN o) (M+H)"
SN o (Method
Grad_C8_
= ] <\ 4
N o N NH,COOH
)
Exp. O Exp. 11E o~ 4.98 298
124 HN N M+H)"
T 0 e
racem. N~ N (Method
~ N
mixture | Ay @ ! 1E hydro)
U O X
Exp. o Exp. 11B Exp. 5P 8.72 395
125 Q HN:UI\\,N (M+H)+
) N % (Method
=
\/g o 1E hydro)




INT:', L.EIN ao Exp. 11F OMe 810 (Method 1E hydro) 317 (M+H)+ Exp. 104 racem. mixture 9 HN N.
Exp. 110 Exp. SAC 8.57 (Method 1E hydro) 331 (M+1-1) Exp. 105 racem. mixture r) it HN N Exp. 110

Exp. 5AK 8.62 (Method 1E hydro) 383 (M+H)+
WO 2009/121919

PCT/EP2009/053907

- 236 -
Structure pyrazolyl- Ester R¢ [min] MS (ES],
carbox- m/z)
amide
Exp. 0 Exp. 11F 9.72 336
126 HN\JT\N (M+H)"
N N
racem. | NN £ C\ NS (Method
O
mixture 2F)
Exp. O Exp. 11F Exp. 5AB 7.62 341
127 HN’LTN (M+H)"
acerm. | | NN (Method
Mo 1E hydro)
mixture o
Exp. o Exp. 11B Exp. 5G 9.83 291
128 HNJTN (M+H)’
Enantio N >\ (Method
2F
-mer S \_ ) )
)
Exp. o Exp. 11F Exp. 5AF 11.56 379
129 HN\%\N (M+H)”
e N NC (Method
' o)
mixture | F d 2F)
F
Exp. % Exp. 11F Exp. 5H 8.38 305
130 \j\H/NJI\\N (M+H)"
o NN (Method
mixture CO 1E hydro)




Exp. 106 racem. mixture O HN)C----\\, N NN. ----- .. EXp. 11G Methyliso- valerate Me 7.58 (Method IE

hydro) 305 (M+H)+ O Exp. 108 racem. mixture HN L., 0,%,),,,.,.I, N NN)Th, (-- )7-3 Exp. 110

Cyclobutyl- aceticacid methyl ester R40Me 0
WO 2009/121919

PCT/EP2009/053907

- 237 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide

Exp. Exp. 11B Exp. 5B 9.93 331
131 F“wjﬁl::“
Enantio F @ (Method (M+H)
-mer A o) 2F)
Exp. Exp. 11B Exp. 5C 9.93 331
132 F WN:T;N
Enantio F b (Method (M+H)
-mer B 0 2F)
Exp. o Exp. 111A L o 9.83 291

J LT ° e
cis, N (Method
racem. 2F)
mixture ©
Exp. ? Exp. 111A Exp. 5AC 10.96 317
1322 | " Jt@»: (M+H)”
cis, N N{\{ (Method
racem. o 2F)
mixture
Exp. O Exp. 15A Wo\/ 8.84 263
132-3 HN/LTN 0 (M+H)"

N 14
Enantio /i\ N (Method
-mer A b 2F)
o)




7.93 (Method 1E) 317 (M+H)+ WO 2009/121919PCT/EP2009/053907 - 233 - Structure pyrazolyl-
carbox- amide Ester Ri [min] MS (ES1, m/z) Exp. 111 trans; racem. mixture o i HYIIN - o Exp. 1-1 H

2.05 (Method 2F) 326 (M+H)t
WO 2009/121919

Oe

PCT/EP2009/0539G7

- 238 -
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. O Exp. 16A Y\n/o\/ 8.96 263
132-4 HNJTN © (M+H)"
Enantio ﬁN N (Method
-mer B b 2F)
o}
Exp. 8 Exp. 111B Exp. 5AC 10.21 317
132-5 D\;’“:EQN (M+H)"
trans, N @ (Method
racem. o 2F)
mixture
Exp. o Exp. 16A o 7.15 275
132-6 HNJ?@ (M+H)"
N O
Enantio SN N (Method
er B <5 1E Hydro)
O
Exp. 0o Exp. 16A o> 5.68 298
132-7 HN/UI\N (M+H)"
; 0]
Enantio SN N (Method
) Z >N 1E Hydro)
mer B N @ ]
X | ° X
Exp. o Exp. 111B o™ 9.23 291
|

132-8 }\;'L)T\/N ° (M+H)"
rans NN (Method

e
racem. o
mixture




Exp. 112 trans; racem. mixture o0 CC-11,1 N LOt Exp. 11H Exp. 5AC 1 1 8.25i | (Method 2F) 1317
(M+H)+ Exp. 113 trans; racem. mixture o FIN IN FFF..... a Exp. 11H 8.42 (Method 1E hydro) 393
(M+H)+

WO 2009/121919 PCT/EP2009/053907
- 239 -
Structure pyrazolyl- Ester R: [min] MS (ESI,
carbox- m/z)
amide
Exp. 9] Exp. 15A o~ 8.83 275
’ Method
Enantio <N N (Metho
2L
-mer A %j )
O

Example 133

6-(2-Ethyl-butyl)-1-(tetrahydro-pyran-4-yl)-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one
O

At
s I ON
NT N

O
Example 11B (0.1 g, 0.48 mmol) was mixed with polyphosphoric acid (1.0 g) and 2-
(trifluoromethoxy)phenylacetic acid (248 mg, 1.9 mmol) was added. The mixture was
heated to 120°C during 16 hours. Temperature was lowered to 20°C and the pH
value was adjusted to 7 by addition of ammonia (30 % solution in water). The
aqueous phase was extracted with dichloromethane (2 x 20 mL) and the organic
phase was dried over sodium sulphate. The crude mixture was purified by flash
chromatography. Eluent: hexane/ethyl acetate 40/60.
Obtained 23.5 mg (16 %) as a white solid
HPLC-MS (1E ) Ri: 6.77 min

MS (APCI pos): m/z = 305 (M+H)"



OEt F,FO Exp. 114 trans; racem. mixture 0 HWIN.----- \\, IIN ---s"N----N; Exp. 11H --cOEt 0 7.15
(Method |IE hydro) 291 (M+H)+ Exp. 115 cis; racem. mixture z  -- zi-d 0-- =ff=c )-

WO 2009/121919 PCT/EP2009/053907

- 240 -

The following examples were synthesized in analogy to the preparation of Example

133, using the corresponding carboxylic acids as starting materials:

structure starting R¢ [min] MS
material (ESI,
m/z)
Example ! 6.37 303
134 Q/{“ﬁj %OH (Method 1E ) (M+H)"
\Y
N o
N
o
Exampie b P 595 291
135 j\/('jﬁ_n AOH (Method 1E ) (M+H)"
N [ N 0
racem. N
mixture h
o]
Example g Br F Br 6.57 407
o]
136 . QOH (Method 1E ) +
M+H
N [ N o ( )
N
®
Example F O F Cl 6.48 363
137 Clm% (Method 1E )
N N OH
N (M+H)"
o
0




z---7/ z\ K Exp. 111 --(40Et 0 9.90 (Method 2F) 291 (M+H)+ WO 2009/121919PCT/EP2009/053907 -
234 - Structure pyrazdyl- carbox- amide Ester Rt [mini MS (ES1, m/z) Exp. 116 as racem. mixture

9 ,RN'IN'N-N 1. _FF'0 Exp. 111 8.18 (Method IE hydro) 393

WO 2009/121919 PCT/EP2009/053907

- 241 -
structure starting R: [min] MS
material (ESI,
/z)
Example o 6.72 395
H
138 F Q_(N F : :OH Method 1E
>TFO \% )vo ( ) .
F LN o (M+H)
o
Example F 2.71 329
F n 0
N
w | ey +
N N S (Method (M+H)
Grad_C8_NH4COO
ko) H)
Example F F 2.77 329
140 QH 0
N OH +
\ (Method (M+H)
N N o]
(“S Grad_C8_NH4COO
o H)
Example o 2.90 329
SN F
i § b o (Method (M+H)"
o Grad_C8_NH4COO
H)
Example o - 3.07 347
142 HN\)JI\“N Q/{)H (M+H)+
N
. N O F 0 (Method
o Grad_C8_NH4COO
F
H)




(M+H)- illoe FF Exp. 117 CIS, racem. mixture c--1c,N N-----N Exp. 111 Exp. 5AC 7.98 (Method
|IE hydro) 317 (M+H)+ Exp. 118 as; racem. mixture 0 1_ RN ,IN -, NN'1

WO 2009/121919 PCT/EP2009/053907
- 242 -
structure starting Rt [min] MS
material (ESI,
m/z)
Example —<_<Q o _<’<\OH 2.71 277
N O .
N (Method (M+H)
h Grad_C8_NH4COO
o)
H)
Example o 3.28 317
144 Q‘{Q‘J}\\ %OH
\ /N,‘N o (Method (M+H)"
N Grad_C8_NH;COO
L O) H)

O
HN \
N N
=~ "N Q
\!

106 mg (0.47 mmol) Example 12V was mixed with 4 mL ethyl acetate and 0.5 mL
dimethylformamide, 51 mg (0.61 mmol) 3.4-dihydro-2H-pyran and 88.4 mg (0.51
mmol) p-toluenesulfonic acid were added. The reaction mixture was heated to 60°C
and stirred for 2h. After cooling to room temperature ethyl acetate was added and the
mixture was washed with saturated sodium hydrogen carbonate and with saturated
sodium chloride. The organic layer was evaporated under reduced pressure. The
residue was purified by preparative HPLC-MS. 31.5 mg (21.7 %) were obtained.



t-..... 0 Exp. 111 5.80 (Method 1E hydro) 326 (M+H)+ N OMe Exp. 119 as; racem. mixture |V
_ ... -0 Exp. 111 HN Exp. 5H

WO 2009/121919 243 PCT/EP2009/053907

MS (APCI pos): m/z = 312 (M+H)"
HPLC-MS (Method 2F ) R;: 8.26 min

The following examples were synthesized in analogy to the preparation of Example

145, using the corresponding pyrazolopyrimidinones as starting materials.

structure starting R: [min] MS (ESI,
material m/z)
Exp. 146 o) Example 12W | 9.99 277 (M+H)"

racem. HP}JJH]/\N
p {Method
mixture SN N wietho
S )

Exp. 147 (P Example 12X | 10.98 303 (M+H)"
racem. HN | N
_ \ . (Method
mixture N N oF
& |
Exp. o Example 12Y | 10.98 303 (M+H)"
147-1 HN)TN
F SN (Method

racem. F o
) E 2F)
mixture ,




8.42 (Method 1E hydro) 319 Exp. 120 cis; racem. mixture o ',"\11-1N)Cr N Exp. 111 C-L40Me 0 7.33
(Method 1E hydro) 303 (M+H)+ WO 21109/121919PCDEP2009/1153907 -235 - Structure pyrazolyl- |
carbox- amide Ester Rt [min] MS (ESI, m/z) Exp. 121 cis; racem. mixture O0t-_, N

WO 2009/121919 PCT/EP2009/053907
- 244 -
structure starting Rt [min] MS (ESI,
material m/z)
Example 0 Example 12AA | 9.56 275 (M+H)"
147-2 HN A
racem. - | N/N (Method
mixture N 2F)
Q
Example 0 Example 12Z 11.62 379 (M+H)"
147-3 HNJ]E%N
racem. SN (Method
mixture & @ 2F)
E NS
F e
Example 148
0
HN
X \’N
N N
N
\

160 mg (470 mmol) of Example 12E was dissolved in 10 mL methanol and 350 mg
Raney nickel was added. The reaction mixture was hydrogenated at room
temperature for 6h, filtered and the solvent evaporated under reduced pressure. 100
mg (65 %) of the product were obtained.

HPLC-MS (Method 1): R: 0.95 min

MS ( ESI pos ): m/z = 324 (M+H)



HNIN Exp, lit 9.91 (Method 2F) 350 +H)+ -OMe NC Exp. 122 racem. mixture o HN)C---,S, N
-"---N"--1.-)a Exp. 11IF0Z=\S_06.95

WO 2009/121919 45 PCT/EP2009/053907

The following examples were synthesized in analogy to the preparation of Example

148, using the corresponding N-oxides as starting materials.

structure starting R: [min] MS (ESI, m/z)
material
Exp. 149 | O<__OH Example 12D | 0.95 316 (M+H)"
al
0
P F (Method
HN | \,N 1)
@
N
\
Exp. 150 a Example 12F | 1.11 408 (M+H)"
F F N N/
> N (Method
Fo
O L
N
\




(Method 2F) 342 (M+H)+ Exp. 123 0 1-11?11N ---N | b Lit-,-,<_. ,NO Exp. 116\ 0-/K ir= 2.12 (Method

Grad 08 NH4COOH 312 (M+H)+ Exp. 124 racem. 0 HNJN'------ ", IN NN Exp. 11E 0-- ---0-(<2™N
4.98 (Method IE hydro) 298 (M+H Exp. 1250
WO 2009/121919 PCT/EP2009/053907
- 246 -
Example 151
@)
HN
[ w
. /
N
N%
O

62 mg (150 mmol) of Example 13B were dissolved in 4 mL dichloromethane, 22.5 uL
(300 mmol) acetyl chloride and 42 pL (300 mmol) triethylamine were added. The
reaction mixture was stirred at room temperature over night. The solvent was
removed under reduced pressure. The residue was purified by preparative HPLC
(eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 28 mg (55 %) of the product

were obtained.
HPLC-MS (Method 1): Ry: 1.18 min

MS ( ESI pos ): m/z = 344 (M+H)"

The following examples were synthesized in analogy to the preparation of Example
151, using the corresponding starting materials. It will be evident that as acylating
agent not for all compounds acetylchloride has been introduced but other acylating
agents like commercially available methoxychloroformate, substituted or
unsubstituted aminocarbonylchloride, unsubstituted or substituted

phenoxycarbonylchloride, unsubstituted or substituted benzoylchloride were used.

structure starting R: [min] MS (ESI, m/z)
material




HN,1---ti\ N -";'\(---- N. Exp. 11B Exp. 5P 8.72 (Method |IE hydro) 395 (M+H)+ WO
2009/121919PCTrEP21109/053907 - 236 - Structure pyrazolyl- carbox- amide Ester Rt [min] MS
(ES!, m/z) Exp. racem. 126 ? "c-----."75-.., O(---mixture* Exp. 11F 2F)\00-. 0 Z 9.72 (Method 336

(M+H)+ Exp WO 2009/121919 a7 PCT/EP2009/053907
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 152 Q Example 13K | 1.09 352 (M+H)"
HN R\
NT N (Method
O k
N>/-
0
Exp. 153 " Example 13L | 1.25 436 (M+H)"
F F N d
\Cf}/ NTN (Method
[ 3 Cf R
I
Exp. 154 Q Example 13C | 1.38 360 (M+H)"
racem. SN
_ o (Method
mixture
C M 1)
@
Exp. 155 0 Example 13D | 1.30 368 (M+H)"
racem. SN
) o (Method
mixture
< :N‘< 1)
@)
Exp. 156 9 Example 13E | 1.44 452 (M+H)"
HN
F o boN
racem. S
_ o TP (Method
mixture o N
Sy o — O— 1 )
Exp. 157 o Example 13C | 1.20 344 (M+H)"
HN
racem. \)j::,’“
mixture N L\ (Method
3 1)
o)




127 racem. mixture O HN INN O to 0"p Exp. 11F Exp. 5AB 7.62 (Method 1 E hydro) 341 (M+H)+ Exp.
128 Enantio -mer S 13 HNThN 1 Kr'NN i\ cii.(-Thi\-0) Exp. 11B Exp. 5G 9.83 (Method 2F) 291
(M+H)+ Exp. 129 racem. mixture HN-L,

WO 2009/121919 PCT/EP2009/053907
- 248 -
structure starting R: [min] MS (ESI, m/z)
material

Exp. 158 9 Example 13D | 1.16 352 (M+H)"
HN N
racem. ;\\ LN
N N

mixture (Method
( N~—< 1)
0

Exp. 159 0 Example 13D | 1.25 381 (M+H)"
HN ( \N
racem. SN
) o (Method
mixture
N’( 1)
N.__...
/
Exp. 160 9 Example 13C | 1.30 373 (M+H)"
HN I \N
racem. SN
_ o (Method
mixture
o )
N_..
/
Exp. 161 ° Exampie 13E | 1.38 465 (M+H)"
racem. |flf ol
Meth
mixture O /N ,/,;/O (Method
C) M 1)
Exp. 162 O Exampie 13C | 1.62 440 (M+H)+
racem.
_ | (Method
mixture )
N 1)




JniNN.__ (\10 F 40 F Exp. 11F Exp. 5AF 11.56 (Method 2F) 379 (M+H)+ Exp. 130 racem. mixture
0 ."--HN)C.---S\ N..A--NiN 0 a Exp. 11F Exp. 5H 8.38 (Method 1E hydro) 305 (M+H)t WO
2009/121919PC PEP2009/053907 - 237 - Structure pyrazolyl- carbox- amide Ester Rt [min]

WO 2009/121919 PCT/EP2009/053907
- 249 -
structure starting R; [min] MS (ESI, m/z)
material
Exp. 163 1 Example 13E | 1.48 498 (M+H)"
racem. | ™
. (Nt (Method
mixture N
¢ 1)
Exp. 164 Q Example 13G | 1.23 422 (M+H)"
racem. | Fo _r s %
. 7 (w (Method1)
mixture o} 6
N
>so
Exp. 165 Q Example 13A | 1.14 330 (M+H)"
racem. AN l \/N
X Method1
mixture N % (Method1)
N
>—;O
Exp. 166 o) Example 13F | 1.28 400 (M+H)"
racem. A [ \/N
X Method1
mixture N g ( )
N
o
Exp. 167 Q Example 13A | 1.36 392 (M+H)"
racem. it | N
X / Method1
mixture N % (Method1)
N
/Eo




MS (ESI, m/z) Exp. 131 Enantio -mer A 3 FHN--"NrN F--N-,-----Ni\ F Exp. 11B Exp. 5B 9.93 (Method
HNI"---?\ 11IN)N)--N'N F Exp. 11B 2F) Exp. 5C 9.93

2F) 331 (M+H)+ Exp. 132 Enantio -mer B

(Method 331 (M+H)+ Exp. 132-1 cis, racem. mixture o HN NVi, (3 ,---0 Exp. 11IA

WO 2009/121919 PCT/EP2009/053967
- 250 -
structure starting R; [min] MS (ESI, m/z)
material
Exp. 168 Q Example 13H | 1.1 368 (M+H)"
HN N
racem. LN
_ [ NT TN (Method
mixture | 5
O )
N
7:0
Exp. 169 2 Example 13G | 1.44 484 (M+H)"
HN I \N
racem. NG W
mixture F>O( ’ C} (Method
N )
O
\_/
Exp. 170 o Example 13H | 1.32 430 (M+H)"
HN N
racem. \%JTN
. ] NT N (Method
mixture | 4
1)
N
6 O
Exp. 171 o Example 131 | 1.29 378 (M+H)"
racem. HNJTQ/N
mixture SN (Method
* ’
N
o]




CL),,,, 0 9.83 (Method 2F) 291 (IVI+H)- Exp. 132-2 cis, racem. mixture o HN\ N O------
Exp. 5AC 10.96 (Method 2F) 317 (M+H)+ Exp. 132-3 Enantio -mer A 0 FiN)-"----N, 1N .--N-----Ne a

cr-NT Exp.llIA

Exp.5A 'N.r.--Ny. .0 -.....--- 10 2F) 8.84 (Method 263 (M+H)+ WO 2009/121919PCT/EP20119/053907
WO 2009/121919 051 PCT/EP2009/053967
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 172 o Example 13F | 1.07 338 (M+H)"
racem. HNJE?N
XN (Method
mixture N
O K
N
FO
Exp. 173 Q Example 13M | 1.25 386 (M+H)"
. LN
mixfure SN
Meth
of Fa/q CN __\< (Method
. F F O 1)
sterecis
omers
Exp. 174 jﬁi Example 13M | 1.44 448 (M+H)"
HN A
| m
mixture SN 7\
. C = (Method
of F N
F ¢} 'E )
stereois
omers
Exp. 175 ‘f Example 13N | 1.04 415 (M+H)"
HN //\;\N T
racem. NN &
, - == (Method
mixture | N N—
S A 1)




- 238 - Structure pyrazolyl- carbox- amide Ester Rt [min] MS (ESC, miz) Exp. 132-4 Enantio -mer B 0
HN .--." N N .---0 Exp. 16A 2F) Nr-ii.7roN ..-- 6 8.96 (Method 263 (M+H)+ Exp. 132-5 trans, racem.

mixture ci HN N N Exp. 111B Exp. 5AC 10.21

WO 2009/121919 PCT/EP2009/053907
- 252 -
structure starting R [min] MS (ESI, m/z)
material
Exp. 176 Q Example 13N | 0.84 353 (M+H)"
HN TN
racem. NP "o
mixture " (Method
(O 1)
N
Exp. 177 O Example 130 | 1.31 380 (M+H)"
racem. -
_ — = (Method
mixture N
VAR 1)
Exp. 178 i Example 13P | 1.43 458 (M+H)"
HNT R
« N
racem. | [ ~N
O a
mixture ! AR (Method
g 1
Exp. 179 o Example 13P | 1.24 396 (M+H)"
racem. | . S Method
i \/'\ t
mixture O o (Metho
N 1)




(Method 2F) 317 (M+H)+ Exp. 132-6 Enantio -mer B O i..,..

0 0- A (M+H) 7.15 (Method 1E Hydro) 275 Exp. 132-7 Enantio -mer B 0 HN------- i----N-"NI IN Exp.
16A
WO 2009/121919 PCT/EP2009/053907
- 253 -
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 180 o Example 13Q | 1.14 330 (M+H)"
HN A\
racem. o N
mixture . (Method
( N—< 1)
o)
Exp. 181 2 Example 13Q | 1.34 392 (M+H)"
LN
racem. NN
. e
mixture N
o 1)
Exp. 182 9 Example 13D | 1.35 414 (M+H)+
HN ,r"\ . \\N o
racem. . SN /
. e (Method
mixture : N
s 1)
Exp. 183 Q Example 13C | 1.41 406 (M+H)"
I N
racem. ST N
, NS -
mixture N
o 1)

----- NN IN 1) \--0 Exp. 16A H N-2\




0-i\ N 1 5.68 (Method 1E Hydro) 298 (M+H)+ Exp. 132-8 trans, racem. mixture 0 HN Exp. 111B
0 0----"- 1 9.23 (Method 2F) 291 (M+H)+ WO 20091121919PCT/EP200910539117 -239 -

Structure pyrazolyl- carbox- amide Ester Rt [min] MS (ESI, m/z) Exp. 132-9

WO 2009/121919 PCT/EP2009/053907
- 254 -
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 184 i Example 205 | 1.30 420 (M+H)"
racem. )
. )y e (Method
mixture ' N
— 1)
F
Exp. 185 i Example 13D | 1.53 448 (M+H)"
HN i \‘TW/
racem. ‘N "
. Iy 0 (Method
mixture N—<
Mo 1)
F}__
Exp. 186 9 Example 204 | 1.35 432 (M+H)"
racem.
: F. (Method
mixture
1)
Exp. 187 2 Example 204 | 1.15 370 (M+H)"
racem. S AN
. N (Method
mixture F t\/ ‘<
N 4 )




Enantio -mer A 0 HN KN N 6 Exp. 15A 2L) (Method \o Ko N\ 8.83 275 (M+H)t Example 133

6-(2-Ethyl-buty1)-1-(tetrahydro-pyran-4-y1)-1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one O Example

11B (0.1 g, 0.48 mmol) was mixed with polyphosphoric acid (1.0 g) and 2-

(trifluorometABRPSINdMKCetic acid (248 mg, 1.9 munc
during 16 hours. Temperature was lowered to 20C and the pH value was adjusted to 7 by addition of

ol) was added. The Rxt(FBA¥44FE8Ted to 120C

ammonid (30 % solution in water). The aqueous phase was]extracted with dichloromethane (2 x 20
mL) and|the organi¢c PH4EE R as dried over s8H#ISulphate| RhBrénlide pARUESNEE/ Blri
chromatpgraphy. Eluent: hexane/ethyl acetateA&¢R0. Obtained 23.5 mg (16 %) as a white solid
HPLC-MS-(AE-}- 67 7-rmnr-MS{ARPCHposmiz =305 (M-i-H) WO
2009/121gx8P@EE7EP21109/053907 - 240 + ERerfpllowisly exarmples were sgnthesiyed in analogy to
the preparation of Example~ ing the corresponding carboxylic acigds as starting materials:
structure ratarting rnag?ﬁa SN
. Fo " C (Method
mixture N—<
o) 1)
Exp. 189 o Example 130 | 1.08 318 (M+H)"
racem. NN
. N (Method
mixture <\ >
Exp. 190 o Example 13F | 1.18 367 (M+H)"
racem. HNJTN
X [ Method
mixture NTON (Metho
® K
N
>,co
—N
\
Example 191, racemic mixture
O

fied by flash



Rt [min] MS (ESI, m/z) Example 134 NoN OH 6.37 (Method 1E) 303 (WH)' Example 135

racem. mixture

WO 2009/121919

- 256 -

PCT/EP2009/053907

60 mg (0.2 mmol) of Example 13C were dissolved in 5 mL xylene and 57 mg (0.2

mmol) 2,2, 2-trifluoroethyl-trichloromethansulfonate were added drop wise. The

reaction mixture was heated to 140°C and stirred for 5h. The solvent was removed

under reduced pressure. The residue was purified by preparative HPLC (eluent A:

water + 0.13 % TFA, eluent B: acetonitrile). 24.8 mg (32 %) of the product were

obtained.

HPLC-MS (Method 1): Ry: 1.45 min

MS ( ESI pos ): m/z = 384 (M+H)"

The following examples were synthesized in analogy to the preparation of Example

191, using the corresponding starting materials.

structure starting R: [min] MS (ESI,
material m/z)
Exp. 192 0 Example 13Q | 1.35 370 (M+H)"
HN N
racem. Sy ‘ N/N (Method
. F
mixture F 1)
O
Exp. 193 Q Example 13C | 1.07 366 (M+H)"
racem. Sy | N/N (Method
F
mixture 1)
oV




NN  OH5.95 (Method 1E) 291 (M+H)t

WO 2009/121919 257 PCT/EP2009/053907

Example 194, racemic mixture

400 mg (1.35 mmol) of Example 11A were dissolved in 8 mL of absolute ethanol, 840
mg (5.4 mmol) of Example 5AC, and 220 mg (5.5 mmol) of sodium hydride (60 %
suspension in mineral oil) were added. The reaction mixture was heated to 150°C for
30 min in a microwave oven. After cooling to room temperature, the reaction mixture
was acidified with 4N hydrochloride acid. The solvent was removed under reduced
pressure. The residue was purified by preparative HPLC (eluent A: water + 0.13 %
TFA, eluent B: acetonitrile). 250 mg (46 %) of the product were obtained as a white
solid.

HPLC-MS (Method 1): R¢: 0.93 min

MS ( ESI pos ): m/z = 288 (M+H)”

Example 195



Example 136 F Br N F\Br OH 6.57 (Method 1E ) 407 (M+H)- \\ ,N N "--0 Example 137 a

WO 2009/121919 258 PCT/EP2009/053907

330 mg (0.82 mmol) of Example 12A were dissolved in 3 mL dichloromethane and 1
mL trifluoroacetic acid was added. The reaction mixture was stirred at room
temperature over night. The solvent was evaporated under reduced pressure. The
residue was purified by preparative HPLC (eluent A: water + 0.13 % TFA, eluent B:
acetonitrile). 240 mg (70 %) of the product were obtained.

HPLC-MS (Method 1): Ri: 0.96 min

MS ( ESI pos ): m/z = 302 (M+H)"

The following examples were synthesized in analogy to the preparation of Example
195, using the corresponding Boc-protected amines as starting materials.

structure starting R [min] MS  (ESI,
material m/z)




WO 2009/121919

N OHN\N F ci OH 6.48 hod 1E) (Met 363 (M+H) WO 2009/121919PCT/EP2009/053907 -241 -
structure starting material Rt [min] MS (ESI, rniz.) Example 138 FFN o FN/F x_o FF

PCT/EP2009/053907

- 259 -
Exp. 196 o] Example 12L | 1.01 302 (M+H)"
racem. HN)‘TN (Method
mixture Y N 1)
o
O
-
OH
F
F
Exp. 197 o] Example 12M | 0.93 310 (M+H)"
racem. HNJI\\N (Method
mixture )\\N N 1)
O
O
A
OH
F
F
Exp. 198 Q Example 12N | 1.09 394 (M+H)"
HN A\
racem. F\F{:/F o N (Method
N
mixture & 1)
NH
0
OH
F
F




329 (M+H) / kN A4,

WO 2009/121919

OH a 6.72 (Method 1E ) 395 (M+H) Example 139 IIHO N /F OH 2.71 (Method Grad08_NH4CO00 H)
Example 1401 0 Ot:C7zX z 11 F

PCT/EP2009/053907

- 260 -
Exp. 199 o) Example 12G | 0.92 296 (M+H)"
racem. HN)E\\N (Method
mixture pY % 1)
! N
H
Ox_-OH
g
F7OF
Exp. 200 9 Example 12H | 1.08 380 (M+H)"
HN W
racem. . F \Nl N,‘“ (Method
mixture 30/ b 1)
N
H
0 OH
g
F7F
Exp. 201 0 Example 12J | 0.89 274 (M+H)"
racem. HNJI\N (Method
N 4
mixture N % 1)
N
0s_oH M
g
F7OF
Exp. 202 0 Example 12B | 0.92 310 (M+H)"
HN/U\Jj%N (Method1)
O
H
0
A
OH
F
F




WO 2009/121919

01-1 2.77 (Method Grad_08_NH4CO00 H) 329 +HY- Example 141 HNis-r\v 1IN ."---..,,, N1 40 41. OH
O 2.90 (Method Grad_C8 NH4C00 H) 329 (M+H)+ Example 142 HN:Cr",..iN.",, NPiSOOF F OH

PCT/EP2009/053907

- 261 -
Exp. 203 Q Example 12C | 1.07 394 (M+H)"
; HNJT\N (Method1)
-« , etho
'es
o
N
H
0
F
oo
F
Exp. 204 Q Example 12Q | 0.95 328 (M+H)"
racem. HN\J\/ILA\,N (Method
N
mixture | _ § 1)
NH
0
F
oo
F
Exp. 205 9 Example 12R | 1.13 378 (M+H)"
racem. g < (Method
N
mixture C\ 1)
. NH
F
F
O
F
o e
F
Exp. 206 ) Example 12U | 0.94 288 (M+H)"
racem. HN\)K/[C\\/N (Method
mixture NTN 1)
o NH
o
OH
F
F




3.07 (Method Grad_C8_NH4CO00 H) 347 (M+H)+ WO 2009/121919PCT/EP20119/0539117 - 242 -
structure starting material Rt [min] MS (ESI, mk) Example 143 _CHOH \ 0 2.71 (Method

Grad_08 NH4CO00 H) 277 (M-i-H)I crz-(0 Example 144
WO 2009/121919 060 PCT/EP2009/053907

Example 207, racemic mixture

50 mg (120 mmol) of Example 13A were dissolved in 5 mL dichloromethane and 15
mg (500 mmol) of formaldehyde were added. The reaction mixture was stirred at
room temperature for 1h. 15 pL (260 mmol) acetic acid and 35 mg (160 mmol)
sodiumtriacetoxyborohydride were added. The reaction mixture was stirred 2h at
room temperature. The solvent was removed under reduced pressure. The residue
was purified by preparative HPLC (eluent A: water + 0.13 % TFA, eluent B:
acetonitrile). 34 mg (65 %) of the product were obtained.

HPLC-MS (Method 1): Rt 0.99 min

MS ( ESI pos ): m/z = 302 (M+H)"

The following examples were synthesized in analogy to the preparation of Example
207 using the corresponding amines as starting materials

structure starting R: [min] MS  (ESI
material m/z)




z 00syryz-z1.3 OH 3.28 (Method Grad_CS_NH4CO00 H) 317 (M+H)" Example 145, racemic mixture
0 106 mg (0.47 mmol) Example 12V was mixed with 4 mL ethyl acetate and 0.5 mL
dimethylformamide, 51 mg (0.61 mmol) 3.4-dihydro-2H-pyran and 88.4 mg (0.51 mmol)
p-toluenesulBC&EitFiitte added. The reaction plixture was heated to 60 HRE?4HHEINGr 2h. After
cooling to room temperature ethyl acetate was added and the mixture was washed with saturated

sodium Hydrogen carbonate and with saturated sodium chidride. The orpanic layer waks evaporated
under refuced presstfECHI® residue was pFREERSy prepardtndinbLcIMS. 31. 21.7 )/0) were
obtained, WO 2009/121919PCTTEP2009/Ir5386rat 243 - MS (APCI posynsyz = 312 (M+H).
HPLC-MS-{Methed2F)-Rt-8-26-min-The-following-examples-were-synthesized-ir-analogy to the
preparatidixpf E§@mple 1450 using the corregpamaing 3Cazotopgrimidinopes ag-stgiting materials.
structure starting materia] '\ MS(ESI,|m/z) Exp. 146 racem. mixture O HN\I-----", [I,I\I
V-"1A--"+rabém. N
: NT N (Method
mixture
( N— 1)
o}
OH
F
F
Exp. 209 Q Example 13E [ 1.13 408 (M+H)"
F A I N
racem. F F > /
. Y N (Method
mixture 0 F <\ N
g I 1)
OH
F
Exp. 210 o) Example 13F | 0.93 310 (M+H)"
racem. HN/UI\\N
’ Meth
mixture SN (Method
1)
/
N
\
Os_OH
g
F” °F
Exp. 211 0 Example 13G | 1.11 394 (M+H)"
racem. | O AV
X / Method
mixture v NN (Metho
O "
N
\
Oy _OH
g
F” OF




Example 12W 9.99 (Method 2F) 277 (M+H)+ Exp. 147 racem. mixture O HN------ 11N NN ato)
Example 12X 10.98 (Method 2F) 303 (M+H)-F Exp. 147-1 racem. mixture 9 HN-1.""?%. IN -NN/ii b
Example 12Y 10.98 (Method 2F) 303 (M+H)* WO 2009/121919PCI/UP211119/1153907 - 244 -

structure staMthg#haga?idl Rt [min]

PCT/EP2009/053907

- 264 -
structure starting Rt [min] MS (ESI,
material m/z)
Exp. 212 o) Example 13H | 0.98 340 (M+H)"
racem. HNJ\[]AA\N Method
X ’ etho
mixture | | NT N (
O O “
N
\
Os__-OH
ag
F7OF
Exp. 213 o Example 13J | 1.02 344 (M+H)"
mixture HN%N
of KK\N N\ (Method
F 1)
stereois jzr-‘\]
F N\
omers OOt
a
F7OF
Exp. 214 o Example 131 | 0.91 288 (M+H)"
racem. HN | N
) S~ ’ (Method
mixture N N
@ ’
N
N\
0 OH
ag
F F
Exp. 215 Q Example 13D | 0.97 324 (M+H)"
racem. s Ay
_ N (Method
mixture
O 1
o}
F
> o
F




MS(ESI, m/z) Example 147-2 racern. mixture HN O N Example 12AA 9.56 (Method 2F) 275 (M+H)+

Example 147-3 racem. mixture i FF HN \ N .'-----i N Example 127 11.62 (Method 2F) 379 (M+H)+
Example 148
WO 2009/121919 PCT/EP2009/053907
- 265 -
structure starting Rt [min] MS  (ES],
material m/z)
Exp. 216 i Example 205 | 1.16 392 (M+H)"
racem. AN
, Py (Method
mixture Pl  N—
Foo Ao - —
T - R
F 0
Foo L
> OH
F~ i
F
Exp. 217 2 Example 204 | 0.98 342 (M+H)"
o % -,
racem. N
, e — (Method
mixture ~ O N—
0
T OH
Foo
F
Exp. 218 Q Example 13Q | 0.95 302 (M+H)"
HN N
racem. < N
. NN (Method
mixture
O n
Example 219
0
HN
| N
= | N N
N
O

S

Under a argon atmosphere 100 mg (0.26 mmol) of example 5. 95 mg (0.77 mmol

pyridine-3-boronic acid, 310 L (2.41 mmol) agueous sodium carbonate solution (

N

—

M), 5 mL dioxane and 20 mg (0.02 mmol) tetrakis-(triphenylphosohine)palladium(0



160 mg (470 mmol) of Example 12E was dissolved in 10 mL methanol and 350 mg Raney nickel was
added. The reaction mixture was hydrogenated at room temperature for 6h. filtered and the solvent
evaporated under reduced pressure. 100 mg (65%) of the product were obtained. HPLC-MS (Method
1): Rt: 0.95 MiR ME(ESpos ): rniz = 324 (M+H) WO 211091121919PCBCPERYINEIYNT7 -245 - The
following examples were synthesized in analogyt2 e preparation of Example 148, using the

correspongiig Bomufee asradindionaiarialie WwHS SbERSIRIND Take e Riting Mi(&wive/2) Exp.
149 F]JFO\OOH HN i F Exa Ie 12D 0,95 (Method 1) 316 (M+H)+  Exp.50 F o HNr F,",s.N. }-. .N)
N oven. After cooling t room temperature the reaction mixture was fiitered over celite.

The filtrate was evaporated under reduced pressure. The residue was purified by

preparative HPLC. 82 mg (83 %) of the product were obtained.

HPLC-MS (Method 1): Re: 1.00 min

MS ( ESI pos ): m/z = 388 (M+H)"

The following examples were synthesized in analogy to the preparation of example

219 using the corresponding boronic acids as starting materials.

structure starting Rt [min) MS (ESI,
material m/z)
Example o 1.01 418 (M+H)"
?/ HN B\
220 ~ 5:\[)\/,\;“ " | (Method

Na A0 /l B~ oH 1)
SN

Example hi w 1.24 413 (M+H)'
221 Ne o

T ; 0 (Method




s2 \ Example 12F 11.11 (Method 1) 408 (M+H)+ WO 2009/121919PCT/EP2009/053907 - 246 -
Example 151 0 62 mg (150 mmol) of Example 138 were dissolved in 4 mL dichloromethane, 22.5 pL
(300 mmol) acetyl chloride and 42 pL (300 mmol) triethylamine were added. The reaction mixture was

stirred at roomGémipéttiifre over night. The solve tgé
residue was purified by preparative HPLC (eluen

yas removed under ré§UEERPMELTIME. The
water + 0.13 % TFA, eluent B: acetonltrlle) 28 mg

(55 %) of the product were obtained. HPLCFMS (Method ): Rt L. I8 miniMS (ESI ' m/z = 344
(M+H)+ The followin§&iBles were synthel@dl%n analodyRolthialprepbtation @xcimple 151, using
the corrgsponding starting materials. It will bengidgignt that ais acylating agegi not for ajl compounds
acetylchloride-has-been-introduced-but other acylating-agents like commercially available
methoxychleiefeienate, substitutedr unsubstitutedosaminocanbgmylchloride Wupyiu ted or
substltutegl%henox (;qarbonylchlefnde unsubstituted or substituted benzoylchloride were used.
structure ting material Rt [min] MS»(ESI m/zy\WO 2009*/1WCDEP2009/11 91/ - 247 -
structure starting material-Rt- [m1q] MS. (ESI rn p. 152 H]N N1"|[Example 13K
3\\:\\/’/‘ :\‘O )
N
Example | 1.03 473 (M+H)"
o
223 (Method
1)
Example OIOH HO\B/OH 0.96 388 (M+H)"
F o)
224 F7OF HNJT - ] (Method
Y
N
e}
Example hi HO . -OH 1.18 418 (M+H)"
HN ‘\;‘ 1//\?\
225 r\:] . ,./‘:\N/)\ NN @ (MethOd
o N a
] W R
0. OH -0 ;
=




109 (Method 1) 352 M+H)+ 4111
(Method 436 (M+H)

Exp. 153 F o HN FIIN F?N' N o0 a W Example 13L 1.25

WO 2009/121919 PCT/EP2009/053907

- 268 -
structure starting Rt [min] MS  (ESI,
material m/z)
Example | HO-OH 1.57 494 (M+H)"
226 oy A A (Method
N - . e N
o 1)
5
Example . HO. -OH 1.19 419 (M+H)"
| HN
227 S T %\; (Method
v b | NN
N \T \5 Y 1)
L :;,,/j "\\Ox' /O
Example o HO 5 -OH 1.26 406 (M+H)"
HN /"H\* :/ % .
228 N /N \N N f ! (Method
. A . N F 1 )
\\O"'
Example i HOL,-OH 1.40 417 (M+H)"
229 O (Method
LI
S 1)
Example OIOH o HO-OH 1.06 389 (M+H)"
F
230 N (Method
Ny N 1)
Example i 1.24 474 (M+H)"
HN N
230-1 O . Qe O‘Y" (Method
Nan l L/S NJ\B'O , 1)
57{<
o)




Exp. 154 racem. mixture o HN N, C- Example 13C 1.38 (Method 1) 360 (M+H)*
mixture 40 o HN NN

WO 2009/121919 PCT/EP2009/053907
- 269 -
structure starting R: [min] MS  (ESI,
material m/z)
Example i 1.16 391 (M+H)"
230-2 T B?ﬁ (Method
PN gt 72 -~
YT
‘( \.} /
Example O - 1.25 404 (M+H)"
230-3 ‘ N/ | o, | Method
F \‘, §/\$’ 1 )
N OH
230-4 o) 1.28 367 (M+H)"
HN/UI‘\‘,N (Method
\N N /\BV"F +
(‘j [N KO[1)
F
F
o]
e
Example 231

O

s¥ep
N\ N b
o

A vial was charged under inert atmosphere with Example 5 (175 mg, 0.45 mmol),

pyrazole (306 mg, 4.49 mmol), copper iodide (85 mg, 0.45 mmol) and cesium

Exp. 155 racem.



\/0- 24 \ Example 13D 1.30 (Method 1) 368 (M+H)* Exp. 156 racem. mixture O HN'F1'O N -- i O-
Example 13E 1.44 (Method 1) 452 (M+H)+ Exp. 157 racem. mixture o HN I Nn', Example 13C 1.20

(Method 1) 344 (M+H)+ (\N N\O
WO 2009/121919 270 PCT/EP2009/0539G7

carbonate (439 mg, 1.35 mmol) were added. Dimethylformammide (5 ml), previously
degassed, was then added, followed by N-N'-dimethylethylenediamine (47.87 pl;
0.45 mmol). The reaction mixture was heated to 120 °C for three hours.The
suspension was then filtered over a Celite pad; Celite was washed with DMF. The
volume of the organic phase was reduced under reduced pressure and, afterwards,
ammonium chloride saturated solution was added, followed by ethyl acetate. The
phases were separated and the organic phase was washed with brine and then
dried. The crude product was purified by SPE cartridge and the product obtained was
further purified by SPE Stratosphere “PL-THIOL MP” to completely remove copper
salts. The solid obtained was triturated with diethyl ether. 15.5 mg of the desired

compound were obtained (yield = 9.2%).

HPLC-MS (Method 1E hydro): Ry: 7.80 min

MS ( ESI pos ): miz = 377 (M+H)"

Example 232
0
HN
LD
o @

Example 83 (100 mg, 0.298 mmol) and hydroxylamine (0.073 ml, 1.19 mmol) were
mixed together in absolute ethanol (4 ml) in a 50 mi flask. The reaction mixture was
refluxed for 3 hours before being worked up. The solvent was then removed under
reduced pressure to obtain 120 mg (content 70%, 0.228 mmol) of N-Hydroxy-2-[4-
oxo-1-(tetrahydro-pyran-4-yl)-4,5-dihydro-1H-pyrazolo[3,4-d]pyrimidin-6-ylmethyl]-
benzamidine as solid that was used as such in the next step.
N-Hydroxy-2-[4-oxo-1-(tetrahydro-pyran-4-yl)-4,5-dihydro-1H-pyrazolo[3,4-
d]pyrimidin-6-ylmethyl]-benzamidine (120 mg, content 70%; 0.228 mmol) was

ml); the mixture was heated to 100 °C for one hour. The mixture was cooled at room



WO 2009121919PCT/EP20119/0539 7 - 248 - structure starting material Rt [min] MS (ES I, miz)
Exp. 158 racem, mixture RN IP o N Example 13D 1.16 (Method 1) 352 (M+H)

WO 2009/121919 271 PCT/EP2009/053907

temperature and the precipitation of a solid was observed. The filtrate was
evaporated under reduced pressure; the crude product was purified by flash
chromatography. The product was then friturated with diethyl ether. 24 mg of the
desired compound were obtained (yield 26.6%).

HPLC/MS (Method 1E hydro)
MS ( ESI pos ): m/z = 393 (M+H)"

Example 233

ot

| S——— \O/ NO

Example 12X (250 mg, 1.14 mmol) was dissolved in 20 ml of hot methanol. Alumina
(neutral) was added and the solvent was then removed to give a white powder which
was transferred into a 2 ml Wheaton vial; 5,6-Dihydro-2H-pyran-2-oxo was added
followed by DMFe (1ml) and the vial was closed tightly. The suspension was heated
to 80°C with orbital shaking during 4 days. The reaction was then filtered and the
alumina was washed with methanol, ethyl acetate and dicholoromethane; the organic
solutions were combined and solvents removed under reduced pressure. The crude

product was purified by flash chromatography.

Eluent: (gradient starting with n-hexane/ethyl acetate 9/1 to ethyl acetate (100%)
followed by ethyl acetate/methanol 99/1 to 94/6). 70 mg of the desired compound
were obtained as solid (19.3 %).

HPLC-MS (Method 2F): Ri: 9.06 min
MS ( ESI pos ): m/z = 317 (M+H)"

Example 234



IIN

i--\0 Exp. 159 racem. mixture HN 40 o N

WO 2009/121919 PCT/EP2009/053967
-272 -
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Example 53 (160 mg, content 80% ,0.38 mmol) and hydrazine hydrate (0.186 ml,
3.81 mmol) were mixed together in absolute ethanol (4 mi) in a 25 ml flask. The
reaction mixture was refluxed for 6 hours before being worked up. The solvent was
removed under reduced pressure to obtain 200 mg (content 70%, 0.38 mmol) of the
desired material used as such in the next step. The material (200mg, 70% content,
0.38 mmol) was suspended in trimethylorthoacetate (6 ml). Acetic acid is added (0.6
mi) and the solution was heated to 80°C for 30 minutes. Trimethylortoacetate and
acetic acid were removed under reduced pressure and the crude product was
partitioned between water and dichloromethane. The organic phase is dried and the
crude product purified by flash chromatography. (gradient: starting with
dichloromethane/methanol 98/2 and finishing with dichloromethane/methanol 90/10).
The product was further purified by trituration with diethyl ether. 8 mg of the desired

compound were obtained (4%).

HPLC-MS (Method 1E hydro): Ry: 6.82 min

MS ( ESI pos ): m/z = 392 (M+H)"

Example 235



\\ Example 13D 1.25 (Method 1) 381 (M+H)+ 7 Exp. 160 racem. mixture HNO9 NN o
Example 130

WO 2009/121919 273 PCT/EP2009/053907

22 mg (0.06 mmol) of example 230-4 in 3 ml methanol were hydrogenated over Pd/C
(10 %) under atmospheric pressure. The catalyst was removed. The solvent was
evaporated and the residue chromatographed by HPLC (eluent A: water + 0.13 %
TFA, eluent B: acetonitrile) to yield 15.7 mg (71 %) of the product.

HPLC-MS (Method 1): R¢: 1.35 min

MS ( ESI pos ): m/z = 369 (M+H)”

Example 236
O
HN/U\/\\j
\N/I\\N/l

100 mg (73 %, 0.251 mmol) of example 40-5 were dissolved in 2 ml acetic acid and
30 uL (0.35 mmol) hydrogen peroxide solution in water (35 %) were added. The
mixture was stirred for 3 h and acetonitriie/water was added. The mixture was
chromatographed by HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile) to
yield 50.3 mg (65 %) of the product.

HPLC-MS (Method 1): R¢: 0.88 min

MS ( ESI pos ): m/z = 307 (M+H)"

Example 237



1.30 (Method 1) 373 (M+H)+ Exp. 161 racem. mixture E F F ti, 0 o N -- N- Example 13E 1.38
(Method 1) 465 (M+H Exp. 162 racem. mixture HN , O i N N

WO 2009/121919 PCT/EP2009/053907
- 274 -
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HN
| N
~

N N
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e
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100 mg (73 %, 0.251 mmol) of example 40-5 were dissolved in 2 ml acetic acid and
200 pL (2.33 mmol) hydrogen peroxide solution in water (35 %) were added. The
mixture was stirred for 3 days and acetonitrile/water was added. The mixture was
chromatographed by HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile) fo
yield 21.5 mg (27 %) of the product.

HPLC-MS (Method 1): R¢: 0.93 min

MS ( ESI pos ): m/z = 323 (M+H)"



N 9 Example 13C 1.62 (Method 440 (M+H)+ WO 21109/121919PCTIEP20091053907 - 249 - |
structure! starting , material Rt [min] MS (ESI, m/z) Exp. 163 racem. mixture 9 _ FN iD ; ; Example 13E

1 1.48 (Method 1) 498 (Mi+)+ Exp. 164 racem. mixture o HN FFN.. N O Example 130
WO 2009/121919 075 PCT/EP2009/053907

Claims

1. A compound according to general formula |

(1)
with

Hc is a mono-, bi- or tricyclic heterocyclyl group, the ring members of which are
carbon atoms and at least 1, preferably 1, 2 or 3, heteroatom(s), which are selected

from the group of nitrogen, oxygen and sulphur, which is in the form of —=S(O), - with r

being 0, 1 or 2, and

- said heterocyclyl group is or comprises 1 non-aromatic, saturated, or
partly unsaturated monocyclic ring which comprises at least 1
heteroatom as ring member and

- said heterocyclyl group is bound to the scaffold by said 1 non-
aromatic, saturated, or partly unsaturated monocyclic ring which
comprises at least 1 heteroatom as ring member;

R’ being selected from the group of

C1.g-alkyl-, Co.g-alkenyl-, Co.g-alkynyl-, C4_g-alkyl-S-, C4.g-alkyl-S-C4_3-alkyl-, C3.
7-cycloalkyl-, Cs 7-cycloalkyl-C1.g-alkyl-, Cs.7-cycloalkyl-Co.g-alkenyl-, C3.7-cycloalkyl-
Cog-alkynyl-, C3 7-heterocycloalkyl-, C3.7-heterocycloalkyl-C1.g-alkyl-, Cs.
7-heterocycloalkyl-Co.g-alkenyl-, C3z 7-heterocycloalkyl-Co g-alkynyl-, aryl, aryl-C_g-
alkyi-, aryl-Co.g-aikenyi-, aryi-C,._g-alkynyi-, heteroaryi, heteroaryl-C4_g-alkyl-,

heteroaryl-C,.s-alkenyl-, and heteroaryl-Co_g-alkynyl-,



1.23 (Methodl) 422 (NA+H)  Exp. 165 racem. mixture 9 HN)C---\ I\ N N N Example 13A 1.14
(Methodl) 330 (M-f-I-1)+ .C) Exp. 166 racem. mixture o HN\I---""---k. IIN Ntf Example 13F

WO 2009/121919 276 PCT/EP2009/053907

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, OoN-, F3C-, HF2C-, FH2C- F3C-
CHy-, F3C-O-, HF,C-O-, HO-Cg-alkyl-, R'%-0-Ci.g-alkyl-, R"°-S-Cyg-alkyl-, Ci6-
alkyl-, Co.g-alkenyl-, Cje-alkynyl-, Cs7-cycloalkyl-, Cs.7-cycloalkyl-Cq.e-alkyl-, Ca.
7-cycloalkyl-O-, Ca.7-cycloalkyl-C4.g-alkyl-O-, aryl, aryl-Cqg-alkyl-, heteroaryl,
heteroaryl-C1.e-alkyl-, heteroaryl-O-, heteroaryl-C4.s-alkyl-O-, N-linked-pyridine-2-
one, N-linked-pyridine-2-one-C4_g-alkyl-, N-linked-pyridine-2-one-C4_g-alkyl-O-, Cs;.
7-heterocycloalkyl-, C3 7-heterocycloalkyl-Cqg-alkyl-, C3.7-heterocycloalkyl-O- with Cs.
7-heterocycloalkyl being bound to O via one of its ring C-atoms, Cs
7-heterocycloalkyl-C4.g-alkyl-O- with Cs.7-heterocycloalkyl being bound to the Cie-
alkyl- via one of its ring-C-atoms, (R"*)oN-, (R'°)oN-Cyg-alkyl-, R'%-0-, R"-s-, R’
CO-, R"0-cO-, (R"*),N-CO-, (R'®),N-CO-Cig-alkyl-, R"-CO-(R'")N-, R'"-coO-
(R'N-Cyg-alkyl-, R'°-c0-0-, R™0-C0-0-, R'°0-CO-O-Cig-alkyl-, R'°O-CO-
(R')IN-, R"°0-CO-(R'%)N-C.g-alkyl-, (R')sN-CO-0O-C1.¢-alkyl-, (R™)oN-CO-(R'*)N-
Cre-alkyl-, R™-S0,«R")N-, R'%-80,-(R")IN-C1g-alkyl-, (R'®),N-SO-(R"*)N-C1.6-
alkyl-, (R"%),N-80,-, (R'),N-S0,-C1.g-alkyl-, and/or C1.g-alkyl-SO,-,

whereby any of the Cs7-cycloalkyl-, Cs7-heterocycloalkyl-, aryl-, heteroaryl-, N-
linked-pyridine-2-one-, (Rm)gN—CO-C1-6-alkyl- groups mentioned above may
optionally be substituted by one or more substituents independently of one another

selected from the group consisting of fluorine, chlorine, bromine, HO-, NC-, O3N-,
F3C-, HF,C-, FHoC- F3C-CHa-, F3C-O-, HF,C-O-, C3 7-heterocycloalkyl-, R'°-0-Cj.
e-alkyl-, R'%-8-Cy.g-alkyl-, Crg-alkyl-, (R')N-, (R'%),N-Cyg-alkyl-, R'%-0-, RS-,
R'°-co-, R"0-c0o-, (R'®),N-CO-, (R"®),N-CO-C14-alkyl-, R"°-CO-(R'%)N-, R™-cO-
(R'IN-Cg-alkyl-, R'°-C0-0-, R'0-C0O-0-, R'°0-CO-O-Cigalkyl, R'0O-CO-
(R"N-, R"°0-CO-(R')N-C16-alkyl-, (R'®)oN-CO-O-, (R'*),N-CO-(R')N-, (R"%),N-
SO (R'N-, (R'),N-CO-O-Cyg-alkyl-, (R'®),N-CO-(R'®)N-Cy.g-alkyl-, R'°-SO,-
(R")N-, R"-80,-(R")N-C1.g-alkyl-, (R'),N-80,-(R"))N-C1.g-alkyl-, (R'°);N-SO,-,
(R"®),N-S0,-C1.g-alkyl-, and/or C+.g-alkyl-SOy-;



1.28 (Method1) 400 UMW+ --.0 lilt Exp. 167 racem. mixture 0 HN gN Example 13A 1.36 (Method1)
392 (M+H)* WO 2009/121919PCPEP2009/053907 - 250 - structure starting material Rt [min] MS

(ESI, m/z) Exp. 168 racem. mixture HN NN osa
WO 2009/121919 077 PCT/EP2009/053907

R? independently of any other R? being selected from the group of:

H-, fluorine, NC-, F3C-, HF>C-, FH>C- F3C-CHo-, carboxy-, Cy.¢-alkyl-, Co-s-alkenyl-,
Cos-alkynyl-, Cqe-alkyl-S-, Cq-alkyl-S-C4_3-alkyl-, preferably Cq.¢-alkyl-S-C,_3-alkyl-,
Cs.7-cycloalkyl-, Cz.7-cycloalkyl-C4_g-alkyl-, C3z.7-cycloalkyl-C, g-alkenyl-, Cs.
7-cycloalkyl-Co.g-alkynyl-, Cs.7-heterocycloalkyl-, Cz.7-heterocycloalkyl-Cq.g-alkyl-, Cs.
7-heterocycloalkyl-Co.g-alkenyl-, C3.7-heterocycloalkyl-Co g-alkynyl-, aryl, aryl-C4_¢-
alkyl-, aryl-Cog-alkenyl-, aryl-Co_g-alkynyl-, heteroaryl-, heteroaryl-C4.¢-alkyl-,
heteroaryl -Cp.g-alkenyl-, heteroaryl -Co.g-alkynyl-, R'%-0-Co.5-alkyl-, (R'°),N-, R'°0-
CO-, (R'LN-CO-, R"*-CO-(R')N-, R"-CO-, (R"),N-CO-(R')N-, R"®-0-CO-(R")N-
, R'%-80,-(R")N-, C1.g-alkyl-SO»- and oxo,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, chlorine, bromine, NC-, O2N-, F3C-, HF>C-, FH>C- F3C-CHa-, HO-Cq_g-alkyl-
, C1.g-alkyl-O-, Cq.g-alkyl-O-C+.g-alkyl-, C1.g-alkyl-, (R'%)N-, (R'®),N-C1.5-alkyl-, and
(R"*),N-CO-,

and in case R? is attached to a nitrogen which is a ring member of Heg, this R? shall
be independently of any other RZ: H-, F3C-CHy-, HF,C-CHa-, Cq.g-alkyl-, Co-g-alkenyl-
, Co-g-alkynyl-, C4.g-alkyl-S-C1.3-alkyl-, C3.7-cycloalkyl-, C3.7-cycloalkyl-C4_g-alkyl-, Cs.
7-cycloalkyl-Cog-alkenyl-, Cs.7-cycloalkyl-Co_g-alkynyl-, C3.7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-C4.¢-alkyl-, C3.7-heterocycloalkyl-Co.g-alkenyl-, Cs.
7-heterocycloalkyl-Co.g-alkynyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-
, R"%-0-Cy.3-alkyl-, R'°0-CO-, (R™),N-CO-, R"-CO-, R"*-S0,-, or C1¢-alkyl-SO,-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, HO-, NC-, O2N-, F3C-, HF2C-, FH2C- F3C-CHp-, HO-C1g-alkyl-, R1O-O-C1-
s-alkyl-, Cq.g-alkyl-, R'%-0-, (R'),N-, (R'),N-C1.s-alkyl-, and (R'°),N-CO-;



Example 13H 1.1 (Method 1) 368 (M-FH). Exp. 169 racem. mixture o HNA---?\, N FFNN' isa Example
13G 1.44 (Method 1) 484 (M+H)* Exp. 170 racem. mixture o HN -,NI IS r Example 13H 1.32 (Method 1

) 430 (M+H)+ / Exp. 171 racem. mixture o
WO 2009/121919 278 PCT/EP2009/053907

R being selected from the group of

H-, hydroxy and R"-0-;

R*and R® independently of one another being selected from the group of H-, fluorine,

F3C-, HF,C-, FH,C-, and Cq.s-alkyl-,
or

R* and R® together with the carbon atom to which they are bound form a 3- to 6-

membered cycloalky! group,

where the above-mentioned members including the carbocyclic ring formed may
optionally be substituted independently of one another by one or more substituents
selected from the group consisting of

fluoring, HO-, NC-, O2N-, F3C-, HF2C-, FH2C- F3C-CHay-, HO-C+ g-alkyl-, CH3-O-C1.

g-alkyl-, C1g-alkyl-, C1.g-alkyl-O- and (C1.g-alkyl-),N-CO-:

R independently from any other R being selected from the group of

H- (but not in case it is part of a group being selected from R1OO~CO—, RTO-SOQ’ or
R'°-CO-), F5C-CHz-, Cig-alkyl-, Co.g-alkenyl-, Ca.7-cycloalkyl-, Cs.7-cycloalkyl-C1.5-
alkyl-, Cas.7-heterocycloalkyl-, Cz 7-heterocycloalkyl-C4.g-alkyl-, aryl, aryl-C4.3-alkyl-,
heteroaryl, and heteroaryl-C1.3-alkyl-,

and in case where two R'° groups both are bound to the same nitrogen atom they
may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,
and wherein one of the -CHay-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -S-, -NH-, -N(Cs.-cycloalkyl)-, -N(Cs.s-cycloalkyl-Cq.4-alkyl)- or -
N(C1.4-alkyl)-, preferably, and in particular preferably in case of (Rm)zN-CO—, these

two R together with said nitrogen atom they are bound to form a group selected



HiN"--"---c*, 1N -"----19 N Example 131 1.29 (Method 1) 378 (M+H). WO 20419/121919Per
IEP2009/053907 -251 - structure starting material Rt [min] MS (ESI, m/z) Exp. 172 racem. mixture H

NN 4.1 o Example 13F 1.07
WO 2009/121919 279 PCT/EP2009/053907

from the group of piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl and
thiomorpholinyl,
and

where the above-mentioned members may optionally be substituted by one or more

substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, HO-, NC-, OoN-, F3C-, HF2C-, FH>C- F3C-CHy-, HO-C4.
e—alkyl—, CH3-O—C1-6~alkyl-, Cq-e-alkyk and C1-6—alkyl—O—;

x independently ofany y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x =0
or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;

and pharmaceutically acceptable salts thereof,
with the proviso for each applicable embodiment of formuia | of the invention that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via

a -CHa-group.

2. A compound according to claim 1, wherein

Hc is a heterocyclyl group according to a formula being selected from the group of
formulae 1.1, 1.2 and 1.3:

formula I.1:

*



(Method 1) 338 (H)* Exp. 173 mixture of stereois omers 0 HN -... FF>rm , N >, N --- / a Example 13M
1.25 (Method % 1) 386 (M+H)+ Exp. 174 mixture of stereois omers ON F F>fl F  Example 13M

Method 1.44 (
WO 2009/121919 280 PCT/EP2009/053907

with
n=1,2, 3;

X", X2, X3, independently from each other being CH, CHR?, CHR®, C(R%),, CR?R®,
O, NH, NR?, or S(O), with r = 0, 1, 2, whereby at least one of X', X2, X° is O, NH,
NR? or S(O);;

#. meaning that the ring is not aromatic, while for n = 1 one bond within the ring
system optionally may be a double bond and for n = 2 or n = 3 one bond or two
bonds within the ring system optionally may be (a) double bond(s), thereby replacing
ring-member bound hydrogen atoms, whereby such double bond(s) preferably being
a C-C double bond, more preferably the ring being saturated;

formula 1.2:

(a]e)

with

A being the ring system of formula 1.1;

B being a 3, 4, 5 or 6 membered second ring system that is annelated to A and that
besides the two atoms and one bond - which may be a single or a double bond - it
shares with A consists only of carbon atoms and that may be saturated, partially
saturated or aromatic; the substituents R? and/or R® independently of each other and
independently of each x or y may be at ring A or ring B; whereby the two ring atoms
that are shared by the two ring systems A and_B both may be carbon atoms, both
may be nitrogen atoms or one may be a carbon and the other one may be a nitrogen
atom, whereby two carbon atoms or one carbon and one nitrogen atom are preferred
and two carbon atoms are more preferred;



1) 448 (M-FH)-fr Exp. 175 racem. mixture 0 HN - N N Example 13N1.04 (Method 1) 415 (M+H)t WO
2009/121919PCT/EP2009/0539117 - 252 - structure starting material Rt [min]MS (ESI, m/z) Exp.

176 racem. mixture HNoN\N Nt \))
WO 2009/121919 081 PCT/EP2009/053907

formula 1.3:

with

A, being the ring system of formula 1.1;

C being a 3, 4, 5 or 6 membered saturated or partially saturated second ring system
that is spiro fused to A and that besides the one atom it shares with A consists only
of carbon atoms and the substituents R? and/or R® independently of each other and

independently of each x and y may be at ring A or ring C;

R’ being selected from the group of

Cqg-alkyl-, Cs7-cycloalkyl-, Cs7-cycloalkyl-Cq.3-alkyl-, Cs7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-C4_g-alkyl-, aryl, aryl-Cig-alkyl-, heteroaryl and heteroaryl-C4.¢-
alkyl-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, ON-, F3C-, HF,C-, FH,C- F3C-
CHy-, F3C-0-, HF2C-0-, R'%-0-Cy.g-alkyl-, C1.g-alkyl-, Co.g-alkenyl-, Co.g-alkynyl-, Cs.
7-cycloalkyl-, Cz 7-cycloalkyl-C4_g-alkyl-, aryl, aryl-Cqg-alkyl-, heteroaryl, heteroaryl-
C+.g-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C4_g-alkyl-, C3.
7-heterocycloalkyl-, Cz 7-heterocycloalkyl-C1.g-alkyl-, tetrahydrofuranyl-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R'O)N-, (R'),N-C1g-alkyl-, R'®-0-, (R'®),N-CO-, (R'),N-CO-C1.6-alkyl-,

R'%-CO-(R'IN-, R'-CO-(R')N-C1g-alkyl-, R'°0-CO-O-, andfor R"°0-CO-(R'%)N-,



Example 13N \N / 0.84 (Method 1) 353 (M+H)+ / Exp. 177 racem. mixture HN o 11  Example
130 1.31 (Method 1) 380 (M+H)+ Exp. 178 racem. mixture '

WO 2009/121919 282 PCT/EP2009/053907

whereby any of the C3 7-cycloalkyl-, C3 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidiny!-, (Rm)p_N-
CO-C16-alkyl- groups mentioned above may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, NC-, OsN-, F3C-, HF2C-, FH2C- F3C-CHz-, F3C-0O-,

HF ,C-O-, C5.7-heterocycloalkyl-, R'°-0-C+.g-alkyl-, C1¢-alkyl-, R'®-0-, R"%-cO-,
R'°0-CO-, benzyl-O-, and/or (R'®),N-CO-, whereby piperidiny! or pyrrolidiny!
preferably are substituted by R"-co-;

R? independently of any other R? being selected from the group of

H-, fluorine, F3C-, HF2C-, FH,C- F3C-CHy-, Cig-alkyl- (preferably Co.e-alkyl),
(R"*)2N-CO-, R"-CO-(R"O)N-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, chiorine, bromine and Cq.g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R?: H-, F3C-CHy-, HF,C-CHp-, Cqg-alkyl-, Cj.
7-cycloalkyl-, C3.7-cycloalkyl-C4.s-alkyl-, C3.7-heterocycloalkyl-, C3.7-heterocycloalkyl-
Ci.g-alkyl-, aryl, aryl-Cy.g-alkyl-, heteroaryl, heteroaryl-Cyg-alkyl-, R'°-O-C+.3-alkyl-,
RmO»CO—, (Rm)gN-CO-, Rm-CO-, or Cqe-alkyl-SO,-, where these substituents may
optionally be substituted independently of one another by one or more substituents

selected from the group consisting of fluorine and Cq.g-alkyl-;

R being selected from the group of



10,0,4N\ 0 Example 13P 1.43 1 (Method 1) 458 (M+H)+ Exp. 179 racem. mixture , Fit," ii NN Ni _.
Example 13P 0 1.24396 (M+H)+ (Method 1) WO 2009/121919PCT/EP2009/1 " 0 -253 -

WO 2009/121919 283 PCT/EP2009/053907

H-, hydroxy, C1.¢-alkyl-O-, whereby C-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;

R*and R® independently of one another being selected from the group of H-, fluorine,

and methyl;

R independently from any other R being selected from the group of

H- (but not in case it is part of a group being selected from R'°0-CO- or Rm-CO—),

Cq.e-alkyl-, Cs.7-cycloalkyl-, C3z 7-cycloalkyl-C4.3-alkyl-, aryl and heteroaryl,

and in case where two R'° groups both are bound to the same nitrogen atom they
may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,
and wherein one of the -CHy-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -NH-, -N(Cz_e-cycloalkyl)-, -N(Cs.g-cycloalkyl-Cq.4-alkyl)- or -N(C1.4-
alkyl)-, preferably, and in particular preferably in case of (Rm)gN—CO—, these two R
together with said nitrogen atom they are bound to form a group selected from the
group of piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl and thiomorpholinyl,

and

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, NC-, F3C-, HF2C-, FH2C- F3C-CHy-, CH3-0O-Cqg-alkyl-, C1.g-alkyl-, and C+.
g-alkyl-O-;

x independently ofany y: x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2, preferably x =0
or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;



structure starting material Rt [min) MS (ESI, miz) Exp. 180 racem.mixture --- 'I N "--"Ni t--\VN-4 /
Example 130 114 (Method 1 330 (M+H)4 0 Exp. 181 racem. mixture o HN "----NrNif Example 130

1.34 (Method 1) 392 (M+H)t Exp. 182 racem. mixture o 1
WO 2009/121919 o84 PCT/EP2009/053907

and pharmaceutically acceptable salts thereof.

3. A compound according to claim 1, wherein

Hc is a monocyclic, non-aromatic, saturated heterocyclic group of 4 to 8, preferably
5, 6 or 7 ring atoms, whereby said ring atoms are carbon atoms and 1, 2or 3
heteroatom(s), preferably 1 heteroatom, the heteroatom(s) being selected from
oxygen, nitrogen and sulphur, the sulphur being in the form of — S(O), - with r being
0, 1 or 2, preferably with r being 0 and whereby preferably said heterocyclic group
being attached to the scaffold by a carbon ring atom which is not directly attached to

said ring heteroatom;

R’ being selected from the group of

Cq.g-alkyl-, Ca.7-cycloalkyl-, Cs.7-cycloalkyi-Cq.3-alkyl-, Csz.7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-C4.g-alkyl-, aryl, aryl-C4.¢-alkyl-, heteroaryl and heteroaryl-Cq.6-
alkyl-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, O2N-, F3C-, HF2C-, FH,C- F3C-
CHy-, F3C-O-, HF2C-0-, R'%-0-C1.g-alkyl-, C1.g-alkyl-, Cp.-alkenyl-, Co.s-alkynyl-, Cs.
7-cycloalkyl-, C3z.7-cycloalkyl-Cq.e-alkyl-, aryl, aryl-C4.s-alkyl-, heteroaryl, heteroaryl-
Cq.6-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C4_g-alkyl-, C3.
7-heterocycloalkyl-, Cs 7-heterocycloalkyl-C4.g-alkyl-, tetrahydrofuranyl-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R'O),N-, (R™),N-C1.g-alkyl-, R"°-O-, (R"%),N-CO-, (R"®),N-CO-C1.¢-alkyl-,
R'°-CO-(R')N-, R"°-CO-(R'%)N-C1¢-alkyl-, R"°0-CO-0-, and/or R"°0-CO-(R'")N-,



HN NN 1 Example 13D 1.35 (Method 1) 414 (M+H)+ Exp. 1830 HN racem.N/ mixture Example 130
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WO 2009/121919 28 PCT/EP2009/653907
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whereby any of the Cz 7-cycloalkyl-, Cz 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-, (RTO)QN“
CO-Cq.g-alkyl- groups mentioned above may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, NC-, OoN-, F3C-, HF,C-, FH2C- F3C-CHo-, F3C-O-,

HF ,C-0-, C.7-heterocycloalkyl-, R'°-0-C.s-alkyl-, Cyg-alkyl-, R'%-0-, R"°-CO-,
R"°0-co-, benzyl-O-, and/or (Rm)zN-Co-, whereby piperidinyl or pyrrolidinyl
preferably are substituted by Rm-CO—;

R? independently of any other R? being selected from the group of H- and Cq.s-alkyl-,

and in cases R’ is attached to a nitrogen which is a ring member of Hg, this R? shall
be independently of any other R?: H-, Cqg-alkyl-CO-, Cqg-alkyl-O-CO-, Cq.g-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C1.s-alkyl);N-CO-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more fluorine substituents;

R® being selected from the group of

H-, hydroxy and Cq.g-alkyl-O-, whereby C4_g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably both being H;



Exp. 185 racem. mixture 0,t. N 2-0 11 F Example 13D 1.53 (Method 1) 448 (M+H) Exp. 186 racem.
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WO 2009/121919 286 PCT/EP2009/053907

R independently from any other R being C.6-alkyl-, phenyl, pyridyl and in case
R" is a substituent of a nitrogen atom R is selected from the group of H, Cq.e-alkyl-

, phenyl and pyridyl,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, Fgc-, HFQC-, FHQC" F3C-CH2-, CH3—O—C1_6-alkyl—, C1_6-alky!-, and Cq-a—a’kyl-
O-;

x independently of any y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x =0

or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;

and pharmaceutically acceptable salts thereof,
with the proviso that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the

oxetanyl, there is no CHy-group attached to said carbon atom.

4. A compound according to claim 1, wherein

Hc is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl and piperazinyl, more preferably tetrahydropyranyl, tetrahydrofuranyl,
piperidinyl, pyrrolidinyl, and thereof preferably , 3- and 4-tetrahydropyranyl, 3- and 4-
piperidinyl and 3- pyrrolidinyl,

R’ being selected from the group of



Fh o HNI)L--- IN .-. N------- NI -,<..,...) /N--" Example 204 1.15 (Method 1) 370 (M+H)+ WO
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racem. mixture ¢ N FFN F N4 0 Example 13E 1.29 (Method 1) 436 (H)t Exp. 189 racem. mixture o
WO 2009/121919 057 PCT/EP2009/053907

Cq.g-alkyl-, Ca.7-cycloalkyl-, Ca.7-cycloalkyl-C4_3-alkyl-, Cs.7-heterocycloalkyl-, Cs
7-heterocycloalkyl-C4.¢-alkyl-, aryl, aryl-Cqe-alkyl-, heteroaryl and heteroaryl-Cq.6-
alkyl-,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, OoN-, F3C-, HF2C-, FH2C- F3C-
CHg-, F3C-0O-, HF>C-O-, R1O-O-C1_6-a!kyl-, Cie-alkyl-, Cog-alkenyl-, Cos-alkynyl-, Cs.
7-cycloalkyl-, C3z.7-cycloalkyl-C1.g-alkyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-
Cq.6-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C4_g-alkyl-, C3.
7-heterocycloalkyl-, Cs 7-heterocycloalkyl-Cq.g-alkyl-, tetrahydrofuranyl-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R'*)2N-, (R"*)2N-C1 ¢-alkyl-, R'%-0-, (R'%)2N-CO-, (R"®)2N-CO-C1.¢-alkyl-,
R"-CO-(R'N-, R"-CO-(R"")N-C1¢-alkyl-, R'°0-CO-0-, andfor R"°0-CO-(R"))N-,

whereby any of the Cs.7-cycloalkyl-, C3 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidiny!-, (Rm)zNw
CO-C1.e-alkyl- groups mentioned above may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, NC-, O2N-, F3C-, HF2C-, FH,C- F3C-CHo-, F3C-O-,
HF,C-O-, C3.7-heterocycloalkyl-, R'%-0-C1.g-alkyl-, Cq¢-alkyl-, R'%-0-, R™-CO-,
R'°0-CO-, benzyl-O-, and/or (R'%),N-CO-, whereby piperidinyl or pyrrolidiny!
preferably are substituted by Rm—CO—;

R? independently of any other potential R being selected from the group of H- and

C1.g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of Hg, this R? shall
be independentily of any other R%: H-, Cq6-alkyl-CO-, Cqs-alkyl-O-CO-, Cq.g-alkyi-,

phenyl-CO-, phenyl-O-CO-, (C4.s-alkyl)oN-CO-;
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where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;

R® being selected from the group of

H-, hydroxy and C4.-alkyl-O-, whereby C4_g-alkyl-O- may optionally be substituted by

one or more fluorine, chiorine, bromine and HO-;

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R’ being H;

R independently from any other R being selected from the group of Cq.g-alkyl-,
phenyl and pyridyl and in case R is a substituent of a nitrogen atom R" is selected

from the group of H, C4.-alkyl-, phenyl and pyridyl,

where the above-mentioned members may optionally be substituted by one or more
substituents selected from the group consisting of

fluorine, F3C-, HFQC-, FHQC"’ F3C-CH2—, CH3-O-C1-6~alkyl-, C1-6-alkyl—, and C1_6-alkyl—
O-;

x independently of any y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x = 0
or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;



HN cs.L N" WO 2009/121919PCT7EP2009/053907 - 256 - 60 mg (0.2 mmol) of Example 13C were
dissolved in 5 rnL xylene and 57 mg (0.2 mmol) 2,2,2-trifluoroethyl-trichloromethansulfonate were
added drop wise. The reaction mixture was heated to 140C and stirred for 5h. The solvent was
removed undEPrEEYEEE P¥ressure. The residue W;% urified by preparativé HPARSMRIWEH A water +
0.13 (3/0 TEA, eluent B: acetonitrile). 24.8 mg (3Z %) of the product were obtained. HPLC-MS

(Method 13: Riedndtfolnn Medr&isg ensidimmiz, w8k M+H)+ The following examples were synthesized
in analogy to the preparation of Example 191, using the corresponding starting materials. structure

starting material Rt [min] MS(ESI, miz) Exp. 192 racem. mixture o HNI!N . .".---N/ N FF C/N---AF

Example 130 1.35 (Method 1) 370 (M+H)+ Exp. 193 racem. mixture o kini-1------ )", IN "-N----Ni
Hc is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyi,

pyrrolidinyl and piperazinyl, whereby preferably the tetrahydropyranyl is 3- or 4-
tetrahydropyranyl, the tetrahydrofuranyl is 3-tetrahydrofuranyl, and the piperidinyl is
3- or 4-piperidinyl; more preferably Hc is tetrahydropyranyl, tetrahydrofuranyl,
piperidinyl, pyrrolidinyl, and thereof preferably , 3- and 4-tetrahydropyranyl, 3- and 4-
piperidinyl and 3- pyrrolidinyl;

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentyimethyl, ethyl, propyl, 1-and 2-butyl-,
1-, 2- and 3-pentyl-, tetrahydrofuranyl, and tetrahydropyranyil,

where these groups may optionally be substituted by one or more substituents
independently of one another selected from the group consisting of fluorine, chlorine,

bromine, iodine, oxo, HO-, NC-, C4.-alkyl-O-, C4.g-alkyl-, Cz7-cycloalkyl-, Cs.
7-cycloalkyl-O-, C3.7-cycloalkyl-C4_3-alkyl-O-, CF30-, CF3-, Cs.7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-C1.e-alkyl-, HO-C1.g-alkyl-, oxadiazolyl, oxazolyl, isoxazolyl,
triazolyl, thiazolyl, pyrrolyl, furanyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, (RTO)QN‘
CO-Cg-alkyl-, (R'%),N-CO- and/or phenyl,

whereby the oxadiazolyl, oxazolyl, isoxazolyl, triazolyl, thiazolyl, pyrrolyl, furanyl,
pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl and phenyl group mentioned above may
optionally be substituted by one or more substituents independently of one another
selected from the group consisting of fluorine, CHs-, CF3-, CH30-, CF30-, HoNCO-,
NC-, morpholinyl and/or benzyi-O-;

2. . :
R" independently of any other potential R? being selected from the group of H- and

C1.s-alkyl-,



F C\ Nj--F Example 130 1.07 (Method 1) 366 (M+H)+ WO 2009/121919 - 257 - Example 194, racemic
mixture HN O H 400 mg (1.35 mmol) of Example 11A were dissolved in 8 mL of absolute ethanol,
840 mid (5.4 mmol) of Example SAC, and 220 mg (5.5 mmol) of sodium hydride (60 % suspension in
mineral oil) WeR2##tiét?1The reaction mixture wagreated to 150C for 30 Rt/ it Mave oven.
After cooling to room temperature, the reaction mixture was acidified with 4N hydrochloride acid. The

solvent WasSTIONSARRIRr aRdlced RIeSTHGad IS FRTIJNG WAg PHEIRR 1 MEPBALKE HRUC (eluent

A: water + 0.13 % TFA, eluent B: acetonitrile).” 250 mg (46 %) of the product'were obtained as a white
solid. HPlbe-mM&epdattsod oftaGyoathsn RfS HE ST pesikylO=, 288tk O £Xam plestakyiA/O 21U19/
121919PCTIEP2009/053907 - 258 - 0 330 m (E‘s 2 mmol) of Example 12A were dissolved in 3 mL
dichlorom@aea¥E &ia ?'?ﬁﬂ%r‘@u%%aég’ﬂ@e?éﬁ s&@ded. The reaction mixture was stirred at room

temperature over night, The solvent was evaporated under reduced pressure. The residue was
purified by preparative HPLC (eluent A: water + 0.13 A TFA, eluent B: acetonitrile). 240 mg (70 A) of
the product were obtained. HPLC-MS (Method 1): Rt: 0.96 min MS ( ES! pos ): miz = 302 (M+H)4. The

following girPIRS USSGeSERRSIAF AR BiayBreRg B aL s FIRBNEdSEhding e

corresponding Boc-protected amines as start aterials. structure starting material R] min] MS(ES!,

miz) WOPBOINPNG 1DPR0E RSDRAEL 19piis t"‘QSQtS’

R being selected from the group of

H-, hydroxyl and Cq.g-alkyl-O-, whereby C1.g-alkyl-O- may optionally be substituted

by one or more fluorine, chlorine, bromine and HO-;

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R® both being H;

R independently from any other R is selected from the group of H, Cq.s-alkyl-,

phenyl and pyridyl,

where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of

fluorine, F3C-, HF2C-, FH2C- F3C-CHy-, CH3-O-Cqg-alkyl-, C1.e-alkyl-, and C.g-alkyl-
O-;

x independently from each other x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2.
preferably x = 0 or 1, more preferably x = 0;

y independently from each other y = 0, or 1, more preferably y = 0;



Exp. 196 racem. mixture O HN 0C--/ OH F Example 12L 1.01 (Method 302 (M+H)+ Exp. 197 recent

mixture ..---- 0 HN----.."--\\ 1., 1 )N 7"----r,4------ N ?0H F1 F Example 12M 0.93 (Method 1) 310
(WH)' Exp. 198 racem. mixture F-P. 0 o HN li1 Nr-1? o 40NE,
WO 2009/121919 091 PCT/EP2009/053907

and pharmaceutically acceptable salts thereof.

6. A compound according to claim 1, wherein

Hc is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl, piperazinyl, preferably tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl, and thereof preferably , 3- and 4-tetrahydropyranyl, 3- and 4-piperidinyl
and 3- pyrrolidinyl;

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-
and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and
tetrahydropyranvyl,

where these groups may optionally be substituted by one or more substituents
independently of one another selected from the group consisting of fluorine, chlorine,

bromine, iodine, oxo, NC-, C4.g-alkyl-O-, C4_g-alkyl-, CF30-, CF3-, oxadiazolyl,
triazolyl, pyrazolyl, furanyl, pyridyl, and/or phenyl,

whereby the oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl and phenyl group
mentioned above may optionally be substituted by one or more substituents

independently of one another selected from the group consisting of fluorine, CHs-,

CH30-, H,NCO- and/or NC-;

R? independently of any other R? being selected from the group of H- and C4.g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of Hg, this R? shall
be independently of any other R? H-, Cqs-alkyl-CO-, Cq.6-alkyl-O-CO-, Cqg-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C1.s-alkyl)oN-CO-,



OH F Example 12N 1.09 (Method 1) 394 (M+H)t WO 2(1(19/12.1919PCT/EP2009/0539117 - 260 -
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WO 2009/121919 092 PCT/EP2009/053907

where the above-mentioned members may optionally be substituted independently of
one another by one or more fluorine substituents;

R being selected from the group of

H-, hydroxy and C4.g-alkyl-O-, whereby C1.s-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;

R and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R® both being H;

x independently of any y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x =0
or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;

and pharmaceutically acceptable salts thereof.

7. A compound according to claim 1, wherein

Hc is selected from the group of piperidinyl and pyrrolidinyl, preferably 3- or 4-
piperidinyl and 3- pyrrolidinyt;

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-
and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and
tetrahydropyranyl,



Exp. 201 racem. mixture 0 HN----"-------- N O F F N.IN rf N Example 12J 0.89 (Method 1) 274 (M+H)*
OHH F Exp. 202

WO 2009/121919 293 PCT/EP2009/053907

where these groups may optionally be substituted by one or more substituents
independently selected from the group consisting of fluorine, chlorine, bromine,

iodine, oxo, NC-, C1.g-alkyl-O-, C1g-alkyl-, CF30-, CF3-, oxadiazolyl, triazolyl,
pyrazolyl, furanyl, pyridyl, and/or phenyl,

whereby the oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl and phenyl group
mentioned above may optionally be substituted by one or more substituents

independently of one another selected from the group consisting of fluorine, CHs-,

CH30-, HoNCO- and/or NC-;

R? independently of any other R being selected from the group of H- and Cq.g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other R%: H-, Cq6-alkyl-CO-, Cq-alkyl-O-CO-, C4.g-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C1.s-alkyl)oN-CO-,

where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;

R being selected from the group of

H-, hydroxy and Cq.s-alkyl-O-, whereby Cq_g-alkyl-O- may optionally be substituted by

one or more fluorine, chiorine, bromine and HO-;

R*and R independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R’ both being H;



Z1 NzOr 0( Example 126 0.92 (Method 1) 310 (M+H). WO 2009/121919PCT/EP211119 3907 -261 -
Exp. 203 CZT: Zfij' Z0 _ (00ZLL 1 Zi Example 12C 1 1.07 (Method 1) 394 (M+H)* Exp. 204 racem.

mixture o HN--\\, 1/iv F\ NH 0 OH Example 120 0.95 (Method 1)
WO 2009/121919 - PCT/EP2009/053907

x independently of any y: x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2, preferably x =0
or 1, more preferably x = 0;

y independently of any x: y = 0, or 1, more preferably y = 0;

and pharmaceutically acceptable salts thereof.

8. A compound according to claim 1, wherein

Hc is selected from the group of piperidinyl and pyrrolidinyl, preferably 3- or 4-
piperidinyl and 3- pyrrolidinyl,

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridy!-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents

independently of each other selected from the group consisting of NC-, C4_-alkyl-O-,
Cq.6-alkyl-, CF30-, CF3- and halogen, the halogen preferably being selected from

fluorine, chlorine and bromine.

R? independently of any other R being selected from the group of H- and Cq.g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of Hg, this R? shall
be independently of any other R H-, Cq-alkyl-CO-, Cq-alkyl-O-CO-, Cqg-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C1s-alkyl}oN-CO-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more fluorine substituents;



328 (M+H)t Exp. 205 recent mixture 0 0 ---S7 TheY:( 2/U_ LL U- U_ Example 12R 1.13 (Method 1)
378 (M+H)+ Exp. 206 acem. mixture 0 1-INr"T----\\ 1,N N------- N NH OH Example 12U 0.94 (Method
1) 288 (M+H)t WO 21109/121919PCT/EP20119/053907 - 262 - Example 207, racemic mixture 0 50
mg (120 mmyipapexample 13A were dissolved u&i mL dichloromethane BAE/EBRNYEBEIO’mmol) of
formaldehyde were added. The reaction mixture W. 2 stirred at room temperature for 1 h. 15 pL (260
mmol) acetic acid and 35 mg (160 mmol) sodiumtriacetoxyborohydride were added. The reaction
mixture wag stirred;2h at room temperature. The solvent was removed under reduced pressure. The
residue wis BOAR A PERE dtive HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 34 mg
(65 %) of the product were obtained. HPLC-MS (Method 1): Rt: 0.99 min MS ( ESI pos ): m/z = 302

(M+H)fr x=0o0r1;

y=0;
and pharmaceutically acceptable salts thereof.

9. A compound according to claim 1, wherein

Hc is selected from the group of tetrahydropyrany! and tetrahydrofuranyl, preferably
3- or 4-tetrahydropyranyl and 3-tetrahydrofuranyl.

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1-
and 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl and
tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
independently selected from the group consisting of fluorine, chlorine, bromine,

ioding, oxo, NC-, C1g-alkyl-O-, Cq¢-alkyl-, CF30-, CF3-, oxadiazolyl, triazolyl,
pyrazolyl, furanyl, pyridyl, and/or phenyl,

whereby the oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl and phenyl group
mentioned above may optionally be substituted by one or more substituents

independently of one another selected from the group consisting of fluorine, CHs-,

CH30-, HoNCO- and/or NC-;



The following examples were synthesized in analogy to the preparation of Example 207 using the
corresponding amines as starting materials structure starting material Rt [min] 1 MS ? 1 m/z) i (ESI,
WO 211119/121919PCI/EP2009/1153907 - 263 - structure starting material R] [min] MS(ESI, m/z)
Exp. 208 rac®f.2Aextare!® o HN 1 N N Example_%g 102 (Method 1 ) 316RMHR009/053907

R independently of any other R being selected from the group of H- and C4.s-alkyl-,

where the above-mentioned Cqg-alkyl-group(s) may optionally be substituted

independently of one another by one or more fluorine substituents;

R being selected from the group of

H-, hydroxy and Cq.g-alkyl-O-, whereby C1.g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;

R*and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R® both being H;

x independently ofany y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 or 2, preferably x =0
or 1, most preferably x = 0;

y independently of any x: y = 0, or 1, most preferably y = 0;

and pharmaceutically acceptable salts thereof.

10. A compound according to claim 1, wherein

Hc is selected from the group of tetrahydropyranyl and tetrahydrofuranyl, preferably
3- or 4-tetrahydropyrany! and 3-tetrahydrofuranyl.

R’ being selected from the group of



N-J OH Exp. 209 racem. mixture cNFFF F

WO 2009/121919 297 PCT/EP2009/053907

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
independently of each other selected from the group consisting of NC-, C1_s-alkyl-O-,
Cq.e-alkyl-, CF30-, CF3- and halogen, the halogen preferably being selected from

fluorine, chlorine and bromine.

R? independently of any other R being selected from the group of H- and C4.g-alkyl-,

where the above-mentioned Cqg-alkyl-group(s) may optionally be substituted

independently of one another by one or more fluorine substituents;

R’ being selected from the group of

H-, hydroxy and C4_-alkyl-O-, whereby C1._s-alkyl-O- may optionally be substituted by

one or more fluorine, chiorine, bromine and HO-;

R* and R® independently of one another being selected from the group of H-, fluorine,

and methyl, preferably R* and R’ both being H;

x independently of any y: x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2, preferably x = 0

or 1, most preferably x = 0;
y independently of any x: y = 0, or 1, most preferably y = 0;

and pharmaceutically acceptable salts thereof.



I\ Example 13E 1.13 (Method 1) 408 (M+H) N-/OH Exp. 210 racem. mixture -1/ A Z0 u_ Li-
(Th Example 13F 0.93 (Method 1) 310 (M-FH)* Exp. 211 racem. mixture 0 HN-M, INF<FNN/

WO 2009/121919 PCT/EP2009/053907
- 298 -
11. A compound according to claim 1, wherein

Hc is selected from the group of tetrahydropyrany! and tetrahydrofuranyl, preferably
3- or 4-tetrahydropyranyl and 3-tetrahydrofuranyl.

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofuranyl, and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents

independently of each other selected from the group consisting of NC-, C4_g-alkyl-O-,
Cq.e-alkyl-, CF30-, CF3- and halogen, the halogen preferably being selected from

fluorine, chlorine and bromine.

R* and R® both being H

and pharmaceutically acceptable salts thereof.

12. A compound according to general formula | of claim 1



\L3N OOH *..--- F FT F %-i--.7-.) o \ Example 13G 1.11 (Method 1) 394 (M+H)+ WO
2(109/121919PCT/EP2009/053907 - 264 - structure starting material Rt [min] MS(ESI, m/z) Exp. 212

racem. mixture -., 1111 F 0 Example 13H0.98 : (Method , 340 (M+H)+ 6-?

WO 2009/121919 299 PCT/EP2009/053907

wherein;

Hc is a mono-, bi- or tricyclic heterocyclyl group, the ring members of which are
carbon atoms and at least 1, preferably 1, 2 or 3, heteroatom(s), which are selected

from the group of nitrogen, oxygen and sulphur, which is in the form of -S(O), - with r

being 0, 1 or 2, and

- said heterocyclyl group is or comprises 1 non-aromatic, saturated, or
partly unsaturated monocyclic ring which comprises at least 1

hetercatom as ring member and

- said heterocyclyl group is bound to the scaffold by said 1 non-
aromatic, saturated, or partly unsaturated monocyclic ring which

comprises at least 1 heteroatom as ring member.

R’ being selected from the group of

C1.g-alkyl-, Co_g-alkenyl-, Co_g-alkynyl-, Cq.g-alkyl-S-, Cq.g-alkyl-S-C1.3-alkyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-C1.g-alkyl-, C3 7-cycloalkyl-Co.g-alkenyl-, Cz.7-cycloalkyl-
Co.e-alkynyl-, Cs_7-heterocycloalkyl-, C3 7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-Co.g-alkenyl-, C3 7-heterocycloalkyl-Co.g-alkynyl-, aryl, aryl-C1.¢-
alkyl-, heteroaryl, and heteroaryl-C1.¢-alkyl-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
fluorine, chlorine, bromine, HO-, NC-, OoN-, F3C-, HF2C-, FH,C- F3C-CHp-, F3C-O-,



F,\OH F Exp. 213 mixture of stereois omers o HN N F\ N Nc, 0 i-N Example 13J ' 1.02 (Method 1)
344 (M+H)-" OOH .-.. F,,,,.. F Exp. 214 racem. mixture 0 HN

WO 2009/121919 300 PCT/EP2009/053967

HF,C-O-, HO-Cigalkyl-, R'°-O-Cigalkyl, R'°-S-Cig-alkyl-, Cigalkyl-, Cs
7-cycloalkyl-, Cs 7-cycloalkyl-C.g-alkyl-, C3.7-cycloalkyl-O-, C3 7-cycloalkyl-Cq.g-alkyl-
O-, aryl, aryl-Cqg-alkyl-, hetercaryl, heteroaryl-C4_g-alkyl-, heteroaryl-O-, heteroaryl-
Cq6-alkyl-O-, Cz 7-heterocycloalkyl-, Cs.7-heterocycloalkyl-C+_s-alkyl-, Cs
7-heterocycloalkyl-O- with Cs 7-heterocycloalkyl being bound to O via one of its ring
C-atoms, Cs.7-heterocycloalkyl-C4g-alkyl-O- with Cs.7-heterocycloalkyl being bound
to the Cr.g-alkyl- via one of its ring-C-atoms, (R'°)N-, (R'®),N-Cy¢-alkyl-, R'°-O-,
R".s-, R".co-, RY0-CO-, (R™),N-CO-, (R"*),N-CO-C1¢-alkyl-, R"-CO-(R)N-,
R'°-CO-(R")N-C1¢-alkyl-, R'®-C0-0-, R'°0-C0-0-, R'°0-C0O-0-C1.g-alkyl-, R'°0-
CO-(R'N-, R'°0-CO-(R'O)N-Cyig-alkyl-, (R')oN-CO-O-Cig-alkyl-, (R'%),N-CO-
(R')N-Cg-alkyl-, R"°-S0,-(R')N-, R'%-S0,-(R"*)N-C15-alkyl-, (R'%)oN-SO,-(R'%)N-
Crg-alkyl-, (R")N-SO5-, (R'%),N-S0,-C1.g-alkyl-, and C+.g-alkyl-SOo-,

whereby any of the Cs.7-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl-, heteroaryl-groups
mentioned above may optionally be substituted by HO-, NC-, OzN-, F3C-, HF2C-,
FHoC-, F3C-CHyp-, F3C-O-, HF,C-O-, HO-Cyg-alkyl-, R'°-O-Cie-alkyl-, R'°-S-Cy.
e-alkyl-, Crg-alkyl-, (R"%)N-, (R'%)oN-C1g-alkyl-, R'%-0-, R"%-s-, R'%-cO-, R"°0-CO-,
(R")LN-CO-, (R™),N-CO-Cirgalkyl-, R™-CO-(R™)N-, R'®-CO-(R')N-C+-alkyl-,
R'°.c0-0-, R"™0-c0-0-, R™0-C0-0-Cig-alkyl-, R"™0-CO-(R')N-, R'0-cO-
(R'N-Crealkyl-,  (R™)uN-CO-0-, (R")N-CO-R'N-, (R'),N-80,-(R")N-,
(R"),N-CO-0-C1.g-alkyl-, (R"°),N-CO-(R"®)N-C1.¢-alkyl-, R'*-80,-(R'*)N-, R"°-80,-
(R")N-C1g-alkyl-, (R™)oN-SO--(R')N-C1g-alkyl-, (R"*)oN-SO5-, (R™),N-SO,-C1.6-
alkyl-, or Cq.g-alkyl-SO5-;

R? independently of any other R? being selected from the group of

H-, fluorine, NC-, F3C-, HF2C-, FH,C- F3C-CH»-, carboxy-, Cq.¢-alkyl- (preferably Co.

-alkyl), Co-g-alkenyl-, Co-g-alkynyl-, C4 g-alkyl-S-, Cq g-alkyl-S-C4_z-alkyl-, Cs.

Lo}

7-cycloalkyl-, C3.7-cycloalkyl-C.s-alkyl-, Cz.7-cycloalkyl-Co_g-alkenyl-, Cz.7-cycloalkyl-



0 -y-F--- . N Example 131) 1 0.91 (Method 1 288 (M+H)t N\OH Exp. 215 racem. mixture o
FINA----\ ..INr-N a 11111 FC F>COH F\ N, \ Example 13D 0.97 (Method 1)

WO 2009/121919 301 PCT/EP2009/053907

Ca.e-alkynyl-, Cs.7-heterocycloalkyl-, C3.7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-Co_g-alkenyl-, C3 7-heterocycloalkyl-Co.g-alkynyl-, aryl, aryl-C4_¢-
alkyl-, heteroaryl, heteroaryl-Cg-alkyl-, R"%-0-Cy.5-alkyl-, (R'°),N-, R"°0-CO-,
(R"*),N-CO-, R"-CcO-(R")N-, R"°-CO-, (R""),N-CO-(R"))N-, R"-50,-(R")N-, and
C1.g-alkyl-SO-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, chiorine, bromine, NC-, O;N-, F3C-, HF2C-, FH2C- F3C-CHgy-, HO-C4_g-alkyl-
, C1.g-alkyl-O-C1.g-alkyl-, Cig-alkyl-, (R"°)oN-, (R'%)oN-C4_3-alkyl-, and (R'*),N-CO-,

and in case R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other RZ: H-, F3C-CHy-, HF,C-CHa-, Cq.¢-alkyl-, Co-g-alkenyl-
, Co-g-alkynyl-, Cq¢-alkyl-S-C1.3-alkyl-, C3z.7-cycloalkyl-, C3 7-cycloalkyl-C1.g-alkyl-, Cs.
7-cycloalkyl-Cog-alkenyl-, Cgz.7-cycloalkyl-Cog-alkynyl-, Ca7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-C1.g-alkyl-, Csz.7-heterocycloalkyl-Co.g-alkenyl-, Ca.
7-heterocycloalkyl-Co.g-alkynyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-
, R'%-0-Cy_s-alkyl-, R"°0-CcO-, (R");N-CO-, R"®-cO-, R"°-80,-, or C1.¢-alkyl-SO,-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, HO-, NC-, OsN-, F5C-, HF,C-, FHC- F3C-CHap-, HO-Cyg-alkyl-, R'%-O-C;.
g-alkyl-, Cig-alkyl-, R"%-0-, (R'),N-, (R"®),N-C1.3-alkyl-, and (R'®),N-CO-;

R independently being selected from the group of H-, hydroxy and R1O~O-;

R* and R® independently of one another being selected from the group of H-, fluorine,

F3C-, HF2C-, FH2C- and Cq.3-alkyl-,



324 (M+H)* iIN- WO 2009/121919PCTTEP2009/053907 - 265 - structure starting material Rt [min]
MS(ES1, m/z Exp. 216 cem. mixture 9, -, F1 FO 10H F' r Example 205 116 (Method 1) 392 (N/I+EI

Exp. 217 racem. mixture
WO 2009/121919 202 PCT/EP2009/053907

or

R* and R’ together with the carbon atom to which they are bound form a 3- to 6-

membered cycloalkyl group,

where the above-mentioned members including the carbocyclic ring formed may
optionally be substituted independently of one another by one or more substituents
selected from the group consisting of

fluorine, HO-, NC-, OoN-, F3C-, HF2C-, FH2C- F3C-CHyp-, HO-Cyg-alkyl-, CH3-O-C1.
e-alkyl-, Crg-alkyl-, C1.g-alkyl-O- and (C+.g-alkyl-}oN-CO-;

R independently from any other R being selected from the group of

H- (but not in case it is part of a group being selected from RmO-CO-, Rm—SOQ- or
R'°-CO-), FsC-CHy-, Cy¢-alkyl-, Cp.g-alkenyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-C1.3-
alkyl-, aryl, aryl-C4.3-alkyl-, heteroaryl, and heteroaryl-C1.3-alkyl-,

and in case where two R'° groups both are bound to the same nitrogen atom they
may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,
and wherein one of the -CHp-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -S-, -NH-, -N(Cs.g-cycloalkyl)-, -N(Cs.s-cycloalkyl-C1_4-alkyl)- or -
N(Cq.4-alkyl)- preferably, and in particular preferably in case of (Rm)gN-CO—, these
two R'° groups together with said nitrogen atom they are bound to form a group
selected from piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl and thiomorpholinyl,

and where the above-mentioned members may optionally be substituted
independently of one another by one or more substituents selected from the group

consisting of fluorine, chlorine, bromine, HO-, NC-, O2N-, F3C-, HF2C-, FH>C- F3C-
CHQ-, HO-Cq_a-alkyt-, CH3-O-C¢-6-aIkyi—, C1_6~a!ky!~ and C1_5-alkyi—0-;

x=0,1,2,3o0r4, preferably x = 0, 1 or 2, preferably x = 0 or 1, most preferably x =
0;



HNi 1N iNr4 |i Fi F F Example 204 0.98 (Method 1) 342 (M+H) Exp. 218 racem.mixture o HN -.,,---N ,
N 6 Example 130 0.95 (Method 1) 302 (M-FF1)+ Example 219 Under a argon atmosphere 100 mg
(0.26 mmol) of example 5. 95 mg (077 mmol) pyridine-3-boronic acid, 310 pL (2.41 mmol) agueous
sodium carb&HaE®8ARKGH (2 M), 5 mL dioxane a%%gzo mg (0.02 mmol) PCT/EP2009/053907

tetrakis-(triphenylphosohine)palladium(0) WO 2009/121919PCT/EP2009f053907 - 266 - were

combinedy H® egattiapinprefesapgsyreded to 140 C for 35 min in a microwave oven. After cooling to
room temperature the reaction mixture was filtered over celite. The filtrate was evaporated under
reduced pressure. The residue was purified by preparative HPLC. 82 mg (83 %) of the product were
obtained. HPLC-MS (Method 1) R .00 min MS ( ESI pos ): m/z = 388 (M+H)+

and pharmaceutically acceptable salt forms or solvates thereof,
with the proviso that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CH»-

spacer.

13. A compound according to claim 12, wherein

Hc is a heterocyclyl group according to a formula being selected from the group of
formulae 1.1, 1.2 and 1.3:

formula 1.1:

with
n=1,2,3:

x' X2, 3, independently from each other being CH, CHR?, CHR®, C(Rz)z, CR°R?,
O, NH, NR? or S(O), with r = 0, 1, 2, whereby at least one of X', X2, X3 is O, NH,
NR? or S(O);.;



The following examples were synthesized in analogy to the preparation of example 219 using the
corresponding boronic acids as starting materials. structure starting material Rt [min] MS(ESI, m/z)

Example 220N. 00 OH N OH 'OH 1.01 (Method 1) 418 (M+H)+ Example 221 EF% F o :
WO 2009/121919 304 PCT/EP2009/053907

#: meaning that the ring is not aromatic, while for n = 1 one bond within the ring
system optionally may be a double bond and for n = 2 or n = 3 one bond or two
bonds within the ring system optionally may be (a) double bond(s), thereby replacing
ring-member bound hydrogen atoms, whereby such double bond(s) preferably being

a C-C double bond, more preferably the ring being saturated;

formula 1.2:

(a]e)

with

A being the ring system of formula 1.1

B being a 3, 4, 5 or 6 membered second ring system that is annelated to A and that
besides the two atoms and one bond - which may be a single or a double bond - it
shares with A consists only of carbon atoms and that may be saturated, partially
saturated or aromatic; the substituents R? and/or R® independently of each other and
independently of each x or y may be at ring A or ring B; whereby the two ring atoms
that are shared by the two ring systems A and_B both may be carbon atoms, both
may be nitrogen atoms or one may be a carbon and the other one may be a nitrogen
atom, whereby two carbon atoms or one carbon and one nitrogen atom are preferred
and two carbon atoms are more preferred;

formula 1.3:

with



OHH10iINN 1.24 (Method 1) 413 (M+H)+ Or- WC) 2009/121919PCT/EP2009,1053907 -
267 - structure starting material

WO 2009/121919 305 PCT/EP2009/053907

A, being the ring system of formula |.1;
C being a 3, 4, 5 or 6 membered saturated or partially saturated second ring system
that is spiro fused to A and that besides the one atom it shares with A consists only

of carbon atoms and the substituents R? and/or R® independently of each other and

independently of each x and y may be at ring A or ring C;

R’ being selected from the group of

Cq.g-alkyl-, Cs.7-cycloalkyl-, Cs7-cycloalkyl-C4.3-alkyl-, Cs.7-heterocycloalkyl-, aryl

and heteroaryl,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, chlorine, bromine, HO-, NC-, OoN-, F3C-, HFC-, FHC- F3C-CHap-, F3C-O-,
HF ,C-O-, HO-C+.g-alkyl-, R'°-0-C1.g-alkyl-, C+.-alkyl-, Cs.7-cycloalkyl-, C3.
7-cycloalkyl-Cqg-alkyl-, aryl, aryl-C1s-alkyl-, heteroaryl, heteroaryl-C.g-alkyl-, Cs.
7-heterocycloalkyl-, Cs 7-heterocycloalkyl-C1.g-alkyl-, tetrahydrofuranyl-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound to O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R"%),N-, (R™),N-C+g-alkyl-, R'-0-, (R"®),N-CO-, (R'*),N-CO-C1.¢-alkyl-,
R'.CO-(R')N-, R"°-CO-(R"%)N-C4.¢-alkyl-, R'°0-CO-0-, and R™0-CO-(R")N-;

whereby any of the Csy-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl, heteroaryl,
tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-groups mentioned above
may optionally be substituted by NC-, OoN-, F3C-, HF2C-, FH,C- F3C-CHa-, F3C-0O-,
HF,C-O-, R"°-0-C1¢-alkyl-, C1.g-alkyl-, R'°-0-, R'-c0O-, R"°0-CO-, or (R'%),N-CO-,
whereby piperidinyl or pyrrolidinyl preferably are substituted by RW-CO—;

R independently of any other R being selected from the group of

H-, fluorine, FsC-, HF2C-, FHoC- F3C-CHy-, Cig-alkyl- (preferably Co.g-alkyl),
(R'),N-CO-, R"°-CO-(R"N-,



Rt [min] C MS(ESI, m/z) Example 222 N1 ,, N .., HO, Il I N "OH 1.34 (Method 1) 412 (M+H)+
Example 223 1.03 (Method 1) 473 (M+H)

WO 2009/121919 306 PCT/EP2009/053907

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, chlorine, bromine and C.g-alkyl-,

and in case R? is attached to a nitrogen which is a ring member of Hg, this R? shall
be independently of any other R?: H-, F3C-CHjz-, HF2C-CHy-, Cq-alkyl-, Cs
7-cycloalkyl-, Cs 7-cycloalkyl-Cq.g-alkyl-, C3.7-heterocycloalkyl-, C3.7-heterocycloalkyl-
Cq.¢-alkyl-, aryl, aryl-Cq-alkyl-, heteroaryl, heteroaryl-C.g-alkyl-, R1O—O—C1_3‘alkyl—,
R'°0-CO-, (R"®),N-CO-, R"°-CO-, or C1.6-alkyl-SO-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine and Cq.s-alkyl-;

R independently of any other R being selected from the group of

H-, hydroxy and C1.¢-alkyl-O-, whereby C4.g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-; preferably R® being H-;

R* and R® independently of one another being selected from the group of H-, fluorine,
and methyl; preferably independently of one another being H- or fluorine, more
preferably R* and R® both being H;

R independently from any other potential R being selected from the group of

C1.6-alkyl-, Cz.7-cycloalkyl-, aryl and heteroaryl,



_2:\-<)z/co | Example 224 c)..-ok F--,_ F,----F ,-HN ?40rN, HO"8 ."----7"--.., OH h N.j'j 0.96
(Method 1) 388 (M-FI-1)+ Example 225 F - , F

WO 2009/121919 07 PCT/EP2009/053967

and in case where two R'° groups both are bound to the same nitrogen atom they
may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,
and wherein one of the -CHy-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -NH-, -N(Cs.6-cycloalkyl)-, -N(Cs.s-cycloalkyl-Cq.4-alkyl)- or -N(C1_4-
alkyl)- preferably, and in particular preferably in case of (Rm)gN-CO-, these two R'°

together with said nitrogen they are bound to form a group selected from piperidinyl,
piperazinyl, pyrrolidinyl, morpholinyl and thiomorpholinyl,
and

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, NC-, F3C-, HF,C-, FH2C- F3C-CHp-, CH3-O-Cq-alkyl-, C4.g-alkyl-, and Cj.
g-alkyl-O-;

x=0,1,2,3o0r4, preferably x =0, 1 or 2, preferably x = 0 or 1, most preferably x =
0;

y =0, or 1, most preferably y = 0;

and pharmaceutically acceptable salt forms or solvates thereof.
14. A compound according to claim 12, wherein
Hc being a heterocyclyl group selected from the group of




FO"iNHO-413 ,OH 1.18 (Method 1) 418 (M+H)+ WO 2009/121919PCT7EP2009/053907 - 268 -
structure starting material Rt [min] MS(ES!, m/z) Example 226 , iiN HO, sOH i;C;L',1 401 .57

(Method 1) 494 (M+H)
WO 2009/121919 308 PCT/EP2009/G53907
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Example 22710 Nil(NNO?'N,_-OHO". F'OHisN",..,N1.."-Q 1.19 (Method 1) 419 (M+H)
Example 228 1 C:N:0HO,OH

WO 2009/121919 309 PCT/EP2009/653967
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P=1234 p=1,2234

p=10,r25,3,4 or 5 or B
q=120r3 g=1,20r3 q=1,20r3

R’ being selected from the group of

Cqg-alkyl-, Cs.7-cycloalkyl-, Cs7-cycloalkyl-Cq s-alkyl-, Cs.7-heterocycloalkyl-, aryl

and heteroaryl,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
fluorine, chlorine, bromine, HO-, NC-, OoN-, F3C-, HF2C-, FHoC- F3C-CHy»-, F3C-0O-,
HF ,C-O-, HO-C1.g-alkyl-, R'%-0-C+.g-alkyl-, C+.g-alkyl-, C3.7-cycloalkyl-, Cs.
7-cycloalkyl-C1s-alkyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-, C3.
7-heterocycloalkyl-, C3.7-heterocycloalkyl-C4_g-alkyl-, tetrahydrofuranyl-O-,
tetrahydropyranyl-O-, piperidinyl-O- with piperidinyl being bound fo O via one of its
ring C-atoms, pyrrolidinyl-O- with pyrrolidinyl being bound to O via one of its ring C-
atoms, (R'),N-, (R'%),N-C+_g-alkyl-, R'%-0-, (R"%),N-CO-, (R'®),N-CO-C1.¢-alkyl-,
R'%-CO-(R')N-, R"-CO-(R'")N-C1.g-alkyl-, R'°0-CO-O-, and R"°0-CO-(R"%)N-:

whereby any of the Cs7-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl, heteroaryl,
tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-groups mentioned above
may optionally be substituted by NC-, OoN-, F3C-, HF2C-, FH2C- F3C-CHyp-, F3C-O-,
HF,C-0-, R"°-0-C4.g-alkyl-, C1.g-alkyl-, R'®-0-, R'®-cO-, R'°0-CO-, or (R'%),N-CO-,
whereby piperidinyl or pyrrolidinyl preferably are substituted by Rm—CO-;



I, -,-7-1- 1.26 (Method 1) 406 (M+H )+ Example 229 MN'J 0 N- N _ HO,B"OH 40 1.40 (Method 1)
417 (m+Hy Example 230 FF ,-.. FN N10OOH F1RN ..

WO 2009/121919 310 PCT/EP2009/053907

R independently of any other R? being selected from the group of

H-, fluorine, F3C-, HF>C-, FH2C- F3C-CHp-, Cqe-alkyl- (preferably Co.s-alkyl),
(R"*)2N-CO-, R"-CO-(R")N-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, chlorine, bromine and Cqg-alkyl-,

and in case R? is attached to a nitrogen which is a ring member of Hcg, this R? shall
be independently of any other R® H-, F3C-CHp-, HF;C-CH,-, Cig-alkyl-, Cs.
7-cycloalkyl-, C3.7-cycloalkyl-Cq-alkyl-, C3.7-heterocycloalkyl-, Cs.7-heterocycloalkyl-
Cq.e-alkyl-, aryl, aryl-Cqs-alkyl-, heteroaryl, heteroaryl-C4_-alkyl-, R1O-O-Cq_3—alkyl-,
R'°0-cO-, (R"%),N-CO-, R"°-CO-, or Cy5-alkyl-SOp-,

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of
fluorine and C1-6-alkyl-;

R being selected from the group of

independently of any other R>: H-, hydroxy! and C1.-alkyl-O-, whereby C1.g-alkyl-O-

may optionally be substituted by one or more fluorine, chiorine, bromine and HO-;

R*and R® independently of one another being selected from the group of H-, fluorine,
and methyl; preferably independently of one another being selected from the group of

H- and fluorine, more preferably R* and R® both being H;



4100N,NOHO,_OHBI1\1N -,"....- 1.06 (Method 1) 389 (M+H)+ Example 230-1 HN I,N N c?C'-
z-0 /=,5 1.24 (Method 1) 474 (M+H)+ WO 2009/121919PCT/EP2009/0539111 - 269 - structure

WO 2009/121919 311 PCT/EP2009/053907

R independently from any other R being selected from the group of

Cq.6-alkyl-, Cs.7-cycloalkyl-, aryl and heteroary!

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

fluorine, F3C-, HF2C-, FH2C-, F3C-CHy-, CH3-O-C+_g-alkyl-, C1g-alkyl-, and Cy.g-alkyl-
O-;

x=0,1,2,30r4, preferably x =0, 1 or 2, preferably x = 0 or 1, most preferably x =
0;

y =0, or 1, most preferably y = 0;
and pharmaceutically acceptable salt forms or solvates thereof

with the proviso that

if He is oxetanyl, which is bound via the carbon atom next to the oxygen of the
oxetanyl, there is no substituent attached to said carbon atom via a -CHo-

spacer.

15. A compound according to claim 13, wherein

Hc being selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl;

and

R independently of any other R being selected from the group of H- and Cq_g-alkyl-,



starting material Rt [min] MS(ESI, m/z) Example 230-2 0,11 HN-111'00-m Z 1 1.16 (Method 1
391 (M+H)+ Example 230-3 F, 0 :i N HN' L

WO 2009/121919 312 PCT/EP2009/G53907

and in cases R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other RZ: H-, C1.6-alkyl-CO-, Cq.g-alkyl-O-CO-, Cq_g-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C+.s-alkyl)p,N-CO-,

where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;
and

R* and R® being H

and

R independently from any other R being selected from the group of C4_g-alkyl-,

phenyl, and pyridyl

where the above-mentioned members may optionally be substituted independently of
one another by one or more substituents selected from the group consisting of

ﬂuorine, FgC-—, HFZC‘, FHQC" F3C-CH2—, CHg—O-C1_6-alkyI-, Cq-e—alkyl-, and C1-6-alky}-
O-.

16. A compound according to claim 15, wherein

Hc being selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl;

and

R’ being selected from the group of

phenyl, 2-, 3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentyimethyl, ethyl, propyl, 1-and 2-butyl-,
1-, 2- and 3-pentyl-, tetrahydrofuranyl and tetrahydropyranyl,



»N---N1,1,0." Nc.....,,,---,,B40H | OH 1.25 (Method 1) 404 (M+H) 230-4 O HN -... N SO ,N
-57."B IFK F 1.28 (Method 1) 367 (M+H)+ Example 231 A vial was charged under inert atmosphere
with Example 5 (175 mg, 0.45 mmol), pyrazole (306 mg, 4.49 mmol), copper iodide (85 mg, 0.45
mmol) and céﬁhWﬂWEOOWlZlQlQPCT/EP20_O?{9&§3907 -270 - PCT/EP2009/053907

where these groups may optionally be substituted by one or more substituents
selected from the group consisting of HO-, NC-, C_¢-alkyl-O-, C1.s-alkyl-, C3.
7-cycloalkyl-O-, C3 7-cycloalkyl-C4.3-alkyl-O-, CF30-, CF3-, fluorine, chlorine, bromine,

Cgs.7-heterocycloalkyl- and Cs.7-heterocycloalkyl-C 1 g-alkyl-.

R independently of any other R? being selected from the group of H- and C4_g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of He, this R? shall
be independently of any other RZ: H-, C1i6-alkyl-CO-, Cq.6-alkyl-O-CO-, Cqg-alkyl-,
phenyl-CO-, pheny!-O-CO-, (C4_g-alkyl)oN-CO-,

where the above-mentioned members may optionally be substituted independently of

one another by one or more fluorine substituents;

and

R’ independently of any other R being selected from the group of

H-, hydroxy and C1e-alkyl-O-, whereby C4_g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-; preferably R® being H-;
and
R* and R®being H

and

x=0,1,2,3o0r4, preferably x =0, 1 or 2, preferably x = 0 or 1, most preferably x =
0;

y =0, or 1, most preferably y = 0;

and pharmaceutically acceptable salt forms or solvates thereof.



carbonate (439 mg, 1.35 mmol) were added. Dimethylformammide (5 ml), previously degassed, was
then added, followed by N-N'-dimethylethylenediamine (47.87 ul; 0.45 mmol). The reaction mixture
was heated to 120 C for three hours.The suspension was then filtered over a Celite pad; Celite was
washed with WRAPIFHaNBlume of the organic phaﬁ was reduced under redliE&aopresseite and,
afterwards, ammonium chloride saturated solution was added, followed by ethyl acetate. The phases
were separated and the organic phase was washed with brine and then dried. The crude product was
purified by SPE cartridge and the product obtained was further purified by SPE Stratosphere
"PL-THIO let aqve copper salis. The solid obtained was triturated with diethyl ether.
15.5 mg oﬁ“ﬂé\/ éﬁéﬁe’%ﬁg@ﬁ%%ééfé‘&*gvﬁorﬁgﬁ‘a?ﬁg@g% d = 9.2%). HPLC-MS (Method IE hydro): Rt: 7.80
min MS ( ESI pos ): miz = 377 (M+H)+ Example 232 Example 53 (100 mg, 0.298 mmol) and
hydroxylaf#neeioD 28'esied. fomihs pirste ?ﬁ%@“é@tb’@é%faﬁﬁb?dr Gty aiRRRBN A RIDSAE™O ml flask.
The reactigprg)intaye was refluxed for 3 hours before being worked up. The solvent was then removed
under reduced pressure to obtain 120 mg (content 70%, 0.228 mmol) of N-Hydroxy-2-[4-
0xo0-1-(tetrahydro-pyran-4-y1)-4,5-dihydro-1H-pyrazolo[3,4-cl]pyrim id in-6-yImethyll- benzamidine as
solid that aras used as such in the next step.
N-Hydroxy-2-[4-ox0-1-(tetrahydro-pyran-4-y1)-4,5-dihydro-1H-pyrazolo[3,4- d]pyrim
idin-6-ylmethyl].benzam id ine (120 mg, content 70%; 0.228 mmol) was suspended in
trimethylorthoacetate (5 ml) and acetic acid was added afterwards (1 ml); the mixture was heated to
100 C for Bné¢ivarsaraeienition hagwssled at room WO 2009/121919PCPEP20091053907 - 271 -
temperature and the precipitation of a solid was observed. The filtrate was evaporated under reduced
pressure; u [ rify S then triturated
with diethﬁr‘fﬁé’?g’4gr%§w&%ﬁ@§@ifﬁ%ﬂ?@ﬁﬂf@ﬂ%@?ﬁ%@?ﬁ% 6% .’%LC/MS (Method 1E
hydro) MEYHEEER54, \CYRIOPe iy @i S nisRPY3 3 (R EHIME 1241888 HBertyla:mmol) was
dissolvedtistraByotsitirotymetarataAlaniparéagytral) was added and the solvent was then removed to
give a white powder which was transferred into a 2 ml Wheaton vial; 5,6-Dihydro-2H-pyran-2-oxo was
added fol - EL ighil i heated to 80C
with orbitéﬁ/ }i’ﬁ’gk%gﬁ ﬁg él%ég%%égﬁé{ﬁ%ﬁ%v%%ﬁﬁ%ﬁ |I¥}e¥gg %ﬁg\ﬁggﬁ r%}ngav%gs washed with
methanol seteglieacttatetiza d dich clonsistetg aidy the OrgaaiiyisOlutions aliye, &mbindcFandsdivents
removed under reduced pressure. The crude product was purified by fl chromatography. Eluent:
(oradiont SEPEEG i oS IRy R Rer s S ot Pitoto by
acetate/m@tHaoh80£L to 94/6). 70 mg of the desired compound were obtained as solid (19.3 %).
HPLC-MS (Method 2F): Rt: 9.06 min MS ( ES! pos ): m/z = 317 (M+H)+ Example 234 WO
2009/121919PCPEP2009/053907 -272 - Example 53 (160 mg, content 80% ,0.38 mmol) and
hydrazine Rydrate (0.186 ml, 3.81 mm?zwere mixed together in absolute ethanol (4 ml) in a 25 ml
flask. TheReadRReRdRRie QUa8YabRE f&%‘ﬁoﬁﬁ’@‘ﬁ@f&@ﬁbﬁ%%@%ﬂfﬁb.aﬂ%gbw@ vas removed

under reduced pressure to obtain 200 mg (content 70%, 0.38 mmol) of the desired material used as

such in thgpext sigBs Hhm%seﬁé@@%t%g% GRRIENts & 36, MRS HReRReR A hall

trimethylorthoacetate (6 ml). Acetic acid iszad ed (0.6 ml) and the solution was heated to 80C for 30
minutes. PenetapRTtentytat amd cibetidRicitiwdre serthpl-€dunbersratiyeét Qs dure-afikithe crude

product was partitioned between water and di h‘%r ethane. The organic phase is dried and the
crude pro@ﬂ%’i‘ Déiﬁ)éd ﬂ&léﬁ'&&én{eétb@‘l%{b}ﬁb? g& ient: starting with dichloromethane/methanol
98/2 and finishing with dichloromethane/methanol 90110). The product was further purified by
triturationwhidnedtbthgbetlee m&ntiin et thresohésire dnagnopaandl e salitsiined d 486 deRdErMSofMethod |E

2%%2/13%8%%%0%’5%@@%@6%éﬁ@g%%%bggtgﬁg)pg sfaSmr\)/l\(/aOZBOA in 3 ml methanol were

hydrogenated over Pd/C (10%) under atmospheric pressure. The catalyst was removed. The solvent
was evap"éf?gted and the residue chromatographed by HPLC (eluent A: water + OA 3 % TFA, eluent B:
acetonitrile) to yield 15.7 mg (71 %) of the product. HPLC-MS (Method 1): ft: 1.35 min MS ( ESI pos ):
m/z = 369 (M+H)-r Example 236 HN NN

R independently of any other R? being selected from the group of



\\O 100 mg (73 %, 0.251 mmol) of example 40-5 were dissolved in 2 ml acetic acid and 30 pL (0.35
mmol) hydrogen peroxide solution in water (35 %) were added. The mixture was stirred for 3 h and
acetonitrile/water was added. The mixture was chromatographed by HPLC (eluent A: water + 0.13 %
TFA, eluent B'GE¥WMRitAI8) to yield 50.3 mg (65 °/)1 f the product. PLC-MBCINFEGe60FPft7 0.88 min
MS ( ESI pos ): m/z = 307 (M+H)+ WO 71109/1‘291991‘9PCT/EP20091053907 - 274 - HN. \ti N------N )
S,.. H-QQ %?9@9,%"/@1%- iy ol espronle ARshvcresgissabied e 1l salierris, and 200
pL (2.33 mmol) hydrogen peroxide solution in water (35 %) were added. The mixture was sfirred for 3
days and acetonitdes\iatemneashiaties . bibmm imexbone has pmtmbgiépﬂmguy-mc (eluent A: water +
0.13 % TFA, eluent B: acetonitrile) to yield 21.5 mg (27 %) of the product. HPLC-MS (Method 1): Rt:
0.93 min %3( ESI pas ): m/z = 323 (M+H)+ WO 2009/121919PCT/EP2009/0539117 - 275 - Claims 1.
A compound according to general formula | H,N,Th ,N with Hc is a mono-, bi- or tricyclic heterocyclyl
group, the ring members of which are carbon atoms and at least 1, preferably 1, 2 or 3, heteroatom(s),
which arefsefdlddd peiane group of nitrogen, oxygen and sulphur, which is in the form of -S(0)- - with
r being 0, 1 or 2, and said heterocyclyl group is or comprises 1 non-aromatic, saturated, or partly
unsaturatggdgmonocyclic ring which comprises at least 1 heteroatom as ring member and said
heterocyclyl group is bound to the scaffold by said 1 non-aromatic, saturated, or partly unsaturated
monocyclic ring which comprises at least 1 heteroatom as ring member; R being selected from the
group of C1_5-alkyl-S-, C6-alkyl-S-Ci_3-alkyl-, C3__ 7-cycloalkyl-,
C3_7-cycloalkyl-C1 6-alkyl-, C3_7-cycloalkyl-C2.6-alkenyl-, Ca_7-cycloalkylC2_5-alkynyl-,
C3_7-het¥ro&clodikyIOr &3 PrEfRIRRECY CidhIKyP'Ca BIEIRIADE X =R e R GARGIRDY & Flkenyl-,
C7-heteragycloalkyl-C2_5-alkynyl-, aryl, aryl-C1-6- alkyl-, aryl-C2.6.-alkenyl-,heteroaryl,
heteroaryl-C1_5-alkyl-, heteroaryl-C2_5-alkenyl-, and heteroaryl-C2..6-alkynyl-, WO

2009/121919F G} A= RO bréraraRYy = o;

and pharmaceutically acceptable salt forms or solvates thereof.

18. A compound according to claim 1 characterised in that the compound is selected
from the group of
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-276 - where the above-mentioned members may optionally be substituted by one or more
substituents independently of one another selected from the group consisting of fluorine, chlorine,
bromine, iodine, oxo, HO-, NC-, 02N-, F3C-, HF2C-, FH2C-, F3CCH2-, F30-0-, HF2C-0-,
R13-0-Ci_6-W/MIRIZAA_-alkyl-, C1-6- alkyl-, C2 6-alkenyl-, C2_6-alkyR¢II/RE2007 4549 alky!-,
C3_7-cycloalkyl-C1_6-alkyl-, C3_ C3_7-cycloalkyl-Ci_6-alky1-0-, aryl, aryl-C15-alkyl-,
heteroaryl, heteroayl-C1_6-alkyl-, heteroary1-0-, heteroaryl-C1_6-alkyl-0-, NJ-linked-pyridine-2one,
N-linked- pyrldlne- e-C1 6-alkyl-, N-linked- pyrldlne -2- -one- Cﬁ'{ S
C3_7- heterocycTaI k lC]N6 aIkyI- C3_7- heterocycloalky Q=i

yI- aryl- heteroaryl- Nlinked- pyrldlne -2- one (Rl )2N-CO-Ci_6- aIkyI groups
may| opkipnally be substituted by one of gnorg sub ents independently of one
group con5|st|ng of fluorine, ch ofine Nor HO-, NC-, 02N-, F3C-,

’ cloa'i<yl- 10-O-C1_ 6-a|ky|-,
-, 10 R0-00_, (Rio(RR 10)(\j-,

mentioned ab
another selec

R100-00-(R10)N-Ci_6-&fkyl-, (R1)2N-00-0-, (R10)2N-00-(R10)N-, ( 2NS02-(R1 )N-,
(R10)2N-00-0-C1_6-glkyl-, (R152N-00-(R1)N-C1_6-alkyl-, R1-S02- (R10)N-, R10-S02-(-K10
)N-C1_6-alkyl-, (RN ---02-k-1)N-C1_6-alkyl-,
(R152N-S02-, (R 0O 2009/121919PCT/EP2009/053907
-277 - R2 indepe the group\of: H-, fluorine, NC-, F3C-,
HF2C-, FH2C-, B3C- -alkynyl- 01_6-alkyl- S-

H2-|{ carboxy-, C1_6-alkyl-, C2-6=alke M
01_6-alkyl _3-alkyl-, preferably C1_6-alkyl-S-C2_3-
[-,C3_7- g Ikyl-C2_6-alkenyl-, C3_ 7-¢ aIkyI alkynyl-,
e

C3_7-cycl

C3_7-heterocycloalkyl-, CB_?LheterocycIoaIkyI-Cl.6-a| 3 7- ter cycloalky1-02_6-alkenyl-,
C3_7-heterocycloalkyl-C2_6-alkynyl-, aryl, aryl-C1-6- alky<; aryl-02 "6-alkenyl-, aryl-C2_6-alkynyl-,
heteroaryl-, heter .6-alkyl-, heteroaryl -C2_6-alkenyl- heteroaryl -C2_6-alkynyl-,

R10-0-C2_3-alky

may optiona
the group corn HF2C-, FH2C-, F3C-CH2-,
ﬁﬂilO)ZN (R10)2N -C1_3-alkyl-,

and (R1)2N -00+, and in case, R2 is attached toa nltrog g member of Hc this R2 shall be
mdependently of .‘ y other R2: H-, F30-CH2-, HF2C-CH2-C1 6-a|kyW-6 alkenyl,

-cycloalkyl-, 03 7- cycloalkyl -01_6-alkyl-, 03_ 7-cycdoa | kyl-C2_6-a | kenyl-,
< 6<a | kynyl-, C3_7- heterocycloa | kyl-, C3_7- hetir\dcycloalkyl -01.6-alkyl-,
C3 7- heterocyloalkl C,Bl 6-alkenyl-, C3_ 7-heterocycloal kyl-C2_6-alkynyl-, aryl, aryl-C1_6-alkyl-,
heteroaryl, hg _6-alkyl,R100-00-, (R10)2N-00-, R1@-00-, R1 -S02-, or C15-alkyl-S02-, where

the above mentioned members may optlonally be substltuted y one or more substituents
i er selected from the group congjsting[offyorine, HO-, NC-, 02N-, F30-,

HF2C-, FH2 R10-0-C1_ 6-alkyl-, C15-alkyl- R NR1)2N-01_3-alkyl-, and
(R10)2N-00-; WO 200 7/121919PC1102009/0539117
~
’ N
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0
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- 278 - R3 being selected from the group of H-, hydroxy and R4 and R5 independently of one another
being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C-, and C1_3-alkyl-, Or R4 and R5
together with the carbon atom to which they are bound form a 3- to 6- membered cycloalkyl group,
where the ab¥PeXWERIded members including_tg?fgrbocyclic ring formeé MERZH SRR be
substituted independently of one another by one or more substituen s selected from the group
consisting of fluogine, HO-, NC-, 02N-, F3C-, HF2C-, FH2C-, F3CsCH2-,CH3-0-01- 6-alkyl-,
C1_6-alkyl-, %ie;&j%@- and (C1_6-alkyl-)2N-00-; R15 indepepy from any other R15 being

selected from the g ou}/Nof H- (but not in case it is part of a group b in@selected from R100-00-,
R10-S02- or RT®00-), F3C-CH2-, C1_5-alkyl-, C2_6-alkenylf, C8.7-cycloalkyl-C1-3- alkyl-,
C37-heterocycloalkyl- .7-he0terocycloalkyI-Cl_B-aIkyI-, ryl-C1_3 8alk -, heteroaryl, and
heteroaryl 3-alkylt, and-ircase where two R15 gr are b t Oth same nitrogen atom
they may together with said nitogén atom form a 3 to 7 membered heterocycloatkyl ring, and wherein
one of the -OH2-groups of the heterocycloalkyl ring formed may be replaced by -0-; -S-, -NH-,
-N(C3_6-cycloalkyl)-, -N(C3_6-cycloalkyl-C14-alkyl)- or - N(Ci_t®alkyl)-, preferably, and in particular
preferably in casg of (R15)2N-CO-, these two R15 together W@b%q\nitrogen atom they are bound to
AWO 2009/121919PCT/EP2009/053907
LNmorpholinyland thiomorpholinyl, and

form a group =219 - from the group of piperidinyl,

where ﬂ? e above-mentioned members

may optionally bé& substituted by one or more substitue independghily, of ape another selected from
the group isting of flipring; chlorine, bromine, HO-, D2N-, k3 ',“H@ZC-, FH2C-, F3C-CH2-,
HO-C1-5 , CH3%0- Tgﬁ{falkyl-, C1_5-alkyl- and C1_6~alky1-0-; x inde ntly of any y: x =0, 1,

2, 3 or 4, preferably x =0, 1 o referably x = 0 or 1, more preferably x = 0; y‘independently of any x:
y =0, or 1, more preferably y = 0} and pharmaceutically acceptable salts thereof, with the proviso for
each applicable embdiment of formula 1 of the invention that [f Hc is oxetanyl, which is bound via the
carbon atom next to the oxygen of the oxetanyl, there is no ' t attached to said carbon atom

via a -CHz-gr
a formula bej :
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withn=1, 2, 3:)(1, -2, A X3, independently from each other being CH2, CHR2, CHR3, C(R2)2,
CR2R3, 0, NH, NR2, or S(0)1 with r =0, 1, 2, whereby at least one of X1, X2, X3 is 0, NH, NR2 or
S(0)r; #: meaning that the ring is not aromatic, while for n = 1 one bond within the ring system
optionally mayha¥dsiidte bond and for n = 2 or 3 one bond or two b&eALRAMMTR0Fing system
optionally may be (a) double bond(s), thereby rep#]aélng ring-member bound hydrogen atoms, whereby
such double bond(s) preferably being a C-C double bond, moce preferably the ring being saturated;
formula 1.2: (4_ with A being the ring system of formula 1!1; B being a 3, 4, 5 or 6 membered
second ring sy8fem fhatis annelated to A and that beside¥ het o atpms and one bond - which may
be a single or dpond - it shares with A consists o n atoms and that may be

saturated partially saturated or aromatic; the substituents R2 and 3 mdependently of each other
chx ory may be at ring A or ri ; wherepy th rlng atoms that are

shared by the two ring\systgms A and B both may be ca on atoms; ay be nitrogen atoms or
one may be acarlfon and2the other one may be a nitrogen atom, Whereby @Ioélbon atoms or one
carbon and 1 ane nitrogen atom are preferred and two carbon atoms are more preferred; WO
2009/121919PCT/EP2009/053907 - 281 - formula 1.3: with A, beéng the ring system of formula 1.1; C
being a 3, 4, 5 or 6 membered saturated or partially saturated se¢pnd ring system that is spiro fused to

A and that besides thg one atom it shares with A consists onlygfC atoms and the substituents
R2 and/or R3 indéﬁ\énd f each other and independently of each x ahd y may be at ring A or ring
C; R1 being sele T the group of C3_7-cycloalky|-, C3 -c I-C1.3-alkyl-,

C3_7-heter palkyl-, C3\ 7-heterocycloalkyl-Ci.6-a yl, aryl-C1l/-6-alkyl-, heteroaryl and
heteroaryl-Ctsg , Wherg'theyabove-mentioned membe  optionially be substituted by one or
more substitue: dependently of one another selected | he grou nsisting of fluorine,

chlorine, bromin&, iodine, ox& HO-, NC-, 02N-, F3C-, HF2C FH2C-, F3C- CH2-, F3C-0-,
HF2C-0-,C2.6-alkgnyl-, C2_6-alkynyl-, C3_ 7-cycloalkyl-, C3_7-cy}3loalkyI-C1_3-aIkyI-, aryl,
aryl-C1.3-alkyl-, hdteroaryl, heteroarylC1_5-alkyl-, N-linked-pyridine-2-one,
N-linked-pyridine-2-ope<C1..6-alkyl-, C3_ 7-heterocycloalkyl-3 71 eterocycloalkyl-Ci_s-alkyl-,
tetrahydrofuran 1-0- tetra’nydropyranyl O piperidinyl -0- with pt M*%elng bound to 0 via one of
of its ring C-atoms,

, re, CO-(R1)N rl_s-alkyl-,

(R10)2N- O)2N -C1,
R1 O-CO-O-, and/or /
C3_7- cycIoaIkyI- C3 erocycloalkyl- aryI heteroaryl N- Imkedpyn




substituents independently of one another selected from the group consisting of fluorine, chlorine,
bromine, NC-, 02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-0-,
C3_7-heterocycloalkyl-,C15-alkyl-,R1G-00-, R130-00-, benzyl-0-, and/or (R1)2N-CO-, whereby
piperidinyl or¥pQrztiifdidifBreferably are substitute ’ R10-00-; R2 indepetdehiigoof/efdpGther R2
being selected from the group of H-, fluorine, F3C=, HF2C-, FH2C-, F3C-CH2-, C1-6-alkyl- (preferably
C2_6-alkyl), (R10)2N=00-, R10-00-(R10)N-, where the above-meationed members may optionally be
substituted by one orjmore substituents independently of one er.selected from the group
consisting of fluotiNe, chior e, bromine and C1.6-alkyi-, and injcasgis R2 is attached to a nitrogen
which is a ring member g’c this R2 shall be independently o aNy other R2: H-, F3C-CI-12-,
HF2C-CH2-, C16-alkil-, C3, 7-cycloalkyl-, C3.7- heterocyclolkyl- C3/7- eterocycloalklel_G-aIkyI-,
_6-alkyl-CheteyGaryl, heteroaryl-C1_6-alky ‘R#0°6,C1_3-alkyl-, R100-00-, (R10)2N-00-,
alkyl-S0R-, where these substituents ma ionally be substituted independently of
more gubstituents selected from the gfoup consisting of fluorine and
C1..6-alkyl-; WO 2009/121919PCPEP2009/053907 - 283 - M-, hydroxy, C16-alkyl-O-, whereby
C1_6-alkyl-0- may optionally be substituted by one or more fluorine, chlorine, bromine and HO-; R4
and R5 independentlylof one another being selected from the group of H2, fluorine, and methyl; R1
independently froff¥any fth K R1 being selected from the group of iy (B4t not in case it is part of a
group being sele ‘e [100-00- or C3_7-cycloalkyl- alkyl-, gryl heteroaryl, and in case
where two Ri grups othﬁound to the same nitrod Ng,ether with said nitrogen

|
@ n one of thd -CH2- -groups of the
)_

referably in case of

: g form n y be replaced by O- -NH-, -N(€3_6-cycl
-N(C3_ 6-@bloa Kyl- -Ceh- alkyl)- or N(ClA- aIkyI) preferably, and in partiqular

F3C-CH2-,C15- 6 -alkyl-O-; x independentl ofey yy X
1 or 2, preferab re preferablyx 0; y indepertdent]y of ny >y = 0, or 1, more
preferably y = O 2009/121919PCT/ P2009/053907 - 284 @ pharmageutically acceptable salts
thereof. 3 ing to claim 1, wherein tic is a mqQnocyclic,[nonjaromatic, saturated
heterocyclic group of 4 to 8, preferably 5, 6 or 7 ring atoms, whereby saidxgg atoms are carbon atoms
and 1, 2 or 3 heteratom(s), preferably 1 heteroatom, the heteroatom(s) being selected from oxygen,
nitrogen and sulphiir, the sulphur being in the form of - S(0)1 - @ith r being 0, 1 or 2, preferably with r
being 0 and wHe [ [

atom which is pagdir %attached to said ring heteroatont!iR1 be&irigBelected from the group of
C1_8-alkyi-, €3_7Nycloalkyl-, C3_7-cycloalkyl-C1_3-alkyl- 7 rocycloalkyl-, C.

alkyl-C1 6 I-, aryl, aryl-C1_5-alkyl-, heteroaryt and heteroaryl-C1-6- alkyl-, where the
above-me #d members may optionally be substitute@d by one or mpore Jubstituents independently
of one ano elected froon the group consisting of fluerie, chloriné, bromdine, iodine, oxo, HO-, NC-,
02N-, F3C-, HF2C-, FH2C-, F3C- S
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CH2-, F3C-0-, HF2C-0-,C1_6-alkyl-, C2.6-alkenyl-, C2_5-alkynyl-, C3_ 7-cycloalkyl-,
C3_7-cycloalkyl-C1_6-alkyl-, aryl, aryl-C1_6-alkyl-, heteroaryl, heteroarylC1_5-alkyl-,
N-linked-pyridine-2-one, N-linked-pyridine-2-one-C1_5-alkyl-, C3__ 7-heterocycloalkyl-,
C3.7-heterocy&13ami2&1° 5-alkyl-, tetrahydrofurga[%%&-_o-, tetrahydropyranyACOERRHIASHIAPT-0- with
piperidinyl being bound to 0 via one of its ring C-atoms, pyrrolidiny1-0- with pyrrolidinyl being bound to
0 via one of its ring C- in(R®2N-00-, 10(R10 atoms, R( N (RBXN-C16-alkyl-, R1-00-(R10)N-,

IN-, \WCD

37 oalkyl-, C37-heterocycloalkyl-,
aryl, heteroar -linke |dieg2-one, tetrahydrofurafytitetrahydgopy l, piperidinyl, pyrrolidinyl-,
(R10)2NCO-1_6-alkyl- groups mentioned above may oﬁti(f):nally bélsdbstifyted by one or more
substituen ﬁ‘ y of ghe gnother selected from the group consigting of fluorine, chlorine,
bromine, NC-, B2N-, , HFRC- FH2C-, F3C-CH2-, F3C-0-, HF2C-Q~,
C3_7-heterocycloalkyl=,C1_6-alkyl-, R10-00-, Ri0-00-, benzy1-0-, and/ar (R1)2N-00-, whereby
piperidinyl or pyrro@dinyl preferably are substituted by R10-00-; R2 indegendently of any other R2
being selected from the group of H- and C1_6-alkyl-, and in cases R2 is attached to a nitrogen which
is a ring memipgy ~this R2 shall be independently of any other R2: H-, C15-alkyl-CO-,
C1_6-alkyl-O-0Q _ph nyl-&0-, phenyl-0-00-, (Cl.6-alky1)ghl¢ re the above-mentioned
members may optisnaliNbe substituted independently of ong anotHer By one or more fluorine
substituents; R3 being %&Ed from the group of H-, hydr, y\ Mb-alkyl-O-, whereby

C1_5-alkylf0- mpy optidpally be substituted by one or mote flugtine, chiatine, bromine and HO-; R4
ently of~eige another being selected from the group ©f H-\fluorine, and methyl,
preferably both being H; WO 20(19/121919PCT/EP2 091658907 - 2 oR1 independently from any
other R1 beingphepyl, pyridyl and in case Rl is a substituent of a nitrogen atom Rl is selected from the
group of H, C1.,6-alkyl, phenyl and pyridyl, where the above-ngentioned members may optionally be
substituted by.—tbn/egzrﬂgbr substituents independently of one gnother selected from the group
consisting of flyagin | ﬁ -r HF2C-, FH2C-, F3C-CH2-,CHétalk

ofanyy:x=0, 1, ¥ 3014, preferably x =0, 1 or 2, prefer X , more preferably x = 0; y
independe fany x;4/ =0, or 1, more preferably y = 0f and\bharmaceutically acceptable salts
thereof, with thg provisg that if He is oxetanyl, which is baund via thg’carpon atom next to the oxygen
of the oxetanyl, there is n@CI—!Z-group attached to said €arbon ato compound according to
claim 1, wherein O

C16-alkyl- O-; x independently




He is selected from the group of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, pyrrolidinyl and
piperazinyl, more preferably tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, pyrrolidinyl, and thereof
preferably , 3- and 4-tetrahydropyranyl, 3- and 4- piperidinyl and 3- pyrrolidinyl; WO
20(19/121919PCHFEPHAOUD/053910 -287 - C1_8-alkyl-, Cag-cycloalkyl-, CRTTERANRIRGEE®L 3-alkyl-,
C37-heterocycloalkyl-, Ca. 7-heterocycloalkyl-Ci_6-alkyl-, aryl, aryl-C1_6-alkyl-, heteroaryl and
heteroaryl-C1-5- alkyle where the above-mentioned members may gptionally be substituted by one or
more substituents ind%ently of one another selected from the grQup consisting of fluorine,

chlorine, bromine, iQdinef| oXq, HO-, NC-, 02N-, F3C-, HF2C-, FH?Z pCNRicio_c CH2-, F3C-0-,
HF2C-0-,1_6-alkyl; &}~ 6=alkyl-, C2_6-alkenyl-,Ca. 7-cycloalkyl-yCS3#<Cysloalkyl-Ci_6-alkyl-, aryl,

aryl-C1_6-alkyl-, heteroaryl HeteroarylCi_6-alkyl-, N-linkedspyridine-2-one);
N-linked-pyridirfe-2-gne-C1_6-lkyl-, Ca_ 7-heterocycloqfkyl-, heterdcyclpalkyl-C1_6-alkyl-,
tetrahydrofu -, tetrahydropyrany1-0-, piperidiny1-@- withpiperidinylbeing bound to 0 via one of

its ring C-at%@s, pyrrolidiny1-0- with pyrrolidinyl being nd to O via one of its ring C-atoms,
(R10)2N-,{RI@)2N-C1.6-alkyl-,(R10)2N-00-, (RlO)2N-CO-C1_6-a&<yI-, R1-00-(R1)N-,
R1-CO-(R1)N-C1_6-alkyl-, R100-00-0-, and/or R10-00-(R1)N-, whigreby any of the C3_7-cycloalkyl-,
C37-heterocycloalkyl-, aryl, heteroaryl, N-linkedpyridine-2-ongyefr furanyl, tetrahydropyranyl,
piperidinyl, pyrrolidiayl-, (R10)2N00-C1_6-alkyl- groups mentio @I a bve,frhay optionally be
substituted by orgysubstituents independently of ong-anoMér séfected from the group
consisting of fluORQe; thigrine, bromine, NC-, 02N-, F3C-, HE2C-, FH2C=3C-CH2-, F3C-0-,
HF2C-0-, C3 7-heteroc’§i@1§fyl-, R10-0-C15-alkyl-, C15~glkyENR10-00{, R100-00-, benzy1-0-, and/or

(R10)2N-0p<;wRereby pfperidinyl or pyrrolidinyl preferablytare substitut Rio-CO-; R2
independeftly of any ot er(ﬁ ential R2 being selected from the group of H- and C15-alkyl-, and in
cases R2 isatfached to a nitrogen which is a ring member of He this R2 shall be independently of any
other R2: H-, C1_6-alkyl-00-, C1_6-alkyl-O-00-, C1_6-aikyl-, phenyl-QiO-, phenyl-0-00-,
(Ci_6-alky1)2N-00-; WOR009/121919PCT/EP2009/053907 - 288*ﬁ“vgvﬁe€me above-mentioned
members may optionay stituted independently of one anot y ohe or more fluorine
substituents; R3 beinglselegtedNrom the group of H-, hydroxy.and 01_6- Om whereby
C1..6-alkyl-0- may ortélly be substituted by one or Ror qu, chlonine,/bromine and HO-; R4
and Rs indepeRd of one aghother being selected from the grodp of H-, flaorjne, and methyl,

peing Hy R1/independently from any other R1 heing selected from the group of
C16-alkyl-, phenyl and pyridyl artd in case Rl is a substituent of a nitrdgen atom Rl is selected from the
group of H, Ol-alkyl-,(ﬁ]henyl and pyridyl, where the above-mentioH&d empers may optionally be
substituted by one ornore substituents selected from the group istiny of fluorine, F3C-, HF2C-.
FH2C- F3C-CH2+{x15= ¢, and C1_6-alkyl- O-; x indezn'de thyQf any y7x< 0, 1, 2, 3 or 4,
preferably x = 0, 1 dr 2, preféfably x = 0 or 1, more preferably x y indgpendently of any x: y =0, or
1, more preferabfy y ¥0; WO 211(19/121919PCT/EP /053907 - 289 - 57 A ,compound according
M _Hc is sgietted from the group of tetrahydropy@nyl, tetrahydrofuranyl, piperidinyi,
pyrrolidinyl and erazinyl, whereby preferably the tetrahydropyranyl is 3- or 4- tetrahydropyranyl, the
3-tetrahyftofuranyl, and the piperidinyl ISRy O 4+piperidinyl; more preferably Hc is

tetrahydropyranyl, tetrahydrofuranyl, piperidinyl, pyrrolidinyl, a d the ercgjﬂ}breferably, 3- and




R1 being selected from the group of phenyl, 2-, 3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1-and
2-butyl-, 1-, 2- and 3-pentyl-, tetrahydrofuranyl, and tetrahydropyranyl, where these groups may
optionally be¥@RstitiEd1By one or more substitqgr%%_independently of on&GrHBHergsiEted from the
group consisting of fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, C1_6-alkyl-0-, C1_6-alkyl-,
C3_7-cycloalkyl-, 7-cycloalky1-0-,CF30-, CF3-, C3_7-heterocycloalkyp, C3_

7-heterocy|§: [T<yrh-Cl_6-aI}5yl-, HO-C1_6-alkyl-, oxadiazolyl, oxazolyllisoxazolyl, triazolyl, thiazolyl,
pyrrolyl, furany P Ryrigyl, pyridazinyl, pyrimidinyl, (R1)2 -C - rqlkyl-, (R10)2N-00- and/or
phenyl, where ox#ﬂiaz yl, oxazolyl, isoxazolyl, triazolyl, thi Nig olyl, furanyl, pyrazolyl,

pyridyl, pyridazinyl, pyrimi and phenyl group mentipﬁedoabo e may optionally be substituted by
one or more substigz;qj%md endently of one another s\éfl'ec rgm the group consisting of fluorine,
0

CH3-, CF3-, CF-130-, CF30-, H2NCO-, NC-, morpholinyland/ nzyl-0:—WO
2009/121919PCTI 91053907 - 290 - and in cases R2 is attached to a nitrogen which is a ring
member of He, this R2 shall be independently of any other R2: Hg phenyl-CO-, phenyl-O-CO-,
(C1_E7alkyl)2N-00-, where the above-mentioned members mWIIy be substituted

independéen e another by one or more fluorine substituénts; R3eing selected from the group

of H-, hydroxyl And £15 , Whereby C1.6-alkyl-O- may.-op l be substituted by one or more
fluorine, chlorine}® PomiN d Ho--; R4 and R5 independently of one@ther being selected from the
ethyl

group of H-, fluorine, and u , preferably R4 and R5 bofh bging H{ R1/independently from any other
Ri is selected from % oupNof H, phenyl and pyridyl, whet “Rentioned members may
optionally be subst@uted by one or more substituents indepehdently of one another selected from the
group consisting of fluorine, F3C-, HF2C-, FH2C-, F3C-CH2-, CH3-0-C1_6-alkyl-,and C16-alkyl- O-; x
independentlyfrom eachyother x =0, 1, 2, 3 or 4, preferably x = 0, & or 2. preferably x = 0 or 1, more
preferably ¥ = 0%y indepdndeptly from each other y = 0, or 1, more|preferably y = 0; WO 21109/1
919PCT/EW9 -291 - andHpiiar tically acceptable salts
thereof. 6. A compoun ording to claim 1, wherein He is selekted fiom.bhe group of
tetrahydropyranyl, tetrafiydvfuranyl, piperidinyl, pyrrolidinyl, giperasinyl,"preferably tetrahydropyranyl,

tetrahydrofuranyt, pipefidil¥l, pyrrolidinyl, and thereof pfeferakly, 3- and 4<tetrahydropyranyl, 3- and
4-piperidinyl ang 3- pyrrolidinyl; R1 being selected frontth gr

p of pHenyl/ 2-, 3- and 4-pyridyl-,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, land” 2-propyl, 1- -butyl-, 1-, 2- and
3-pentyl-, tetrahydrofug)anyl and tetrahydropyranyl, where these groups may optionally be substituted
by one or more substifuents independently of one another sele¢fed from the group consisting of
fluorine, chlorine, biwming, ¥dine, oxo, NC-, C1.6-alkyl-0-, E3-, oxadiazolyl, triazolyl,
pyrazolyl, furanyl, q p /or phenyl, whereby the oxadi ia}(Nyl, pyrazolyl, furanyl, pyridyl
and phenyl group|men ion:idla?t;ove may optionally be subgst R1e or more substituents

independert anotkier sglected from the group consisting of flugrine, CH3-, CH30-, H2NCO-
ed from thg’group of H- and and in cases
R2 is attached to a nitrogen which is a ring member of is R2 shall bgyindependently of any other
R2: H-,C1_6-alkyl-O-00-, phenyl-CO-, pheny1-0-00-, (C1..5-alky1)2N-00-, .,
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WO 2009/121919PCT/EP2009/053901 - 292 - where the above-mentioned members may optionally
be substituted independently of one another by one or more fluorine substituents; R3 being selected
from the group of H-, hydroxy and Cte-alkyl-0-, whereby C1_6-alkyl-0- may optionally be substituted by
one or more WOGHIN¥] BAIdrine, bromine and HO-; é?% and R5 independentRCBEFREOYABINHET being
selected from the group of H-, fluorine, and methyl; preferably R4 and R5 both being H; x
independently of agy y: x =0, 1, 2, 3 or 4, preferably x = 0, 1 ofy2, preferably x = 0 or 1, more
preferably x = 0 y ihdependently of any x: y = 0, or 1, more preferably y = 0; and pharmaceutically
acceptable satsithereof\7. A compound according to claimMN’, w {1 He is selected from the group
of piperidinyl a Vi IidiHyI, preferably 3- or 4- piperidinyl aQd 3 r.N)IidinyI; R1 being selected from
the group of phen, 2-,'3- and 4-pyridyl-, cyclopropyl, cydlobutyl, cyGlopentyl, cyclohexyl, ethyl, land
2-propyl, 1- and 2-butyl-/I=2- and 3-pentyl-, tetrahydrofaranyl and tetcahydropyranyl, WO
20091121@TIEP2 09/853907 -293 - where these ps may optlonally be substituted by one or
more substi ts independently selected from the group consisting onIu,orine, chlorine, bromine,
iodine, oxo, NC-, C1.6-alkyl-0:, C1_6-alkyl, CF30-, CF3-, oxadeoni, triazolyi, pyrazolyl, furanyl,
pyridyl, and/or ph&nyl, whereby the oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl and phenyl group
mentioned above jpay optionally be substituted by one or pgre ituents independently of one
roup consisting of fluorine, CH3-, CH b M2NCO- and/or NC-; R2

I R2 being selected from the grogup & H- and C1.6-alkyl-, and in cases R2 is
attached to nitrcﬁen ich is a ring member of He this R2 shall beadependently of any other R2:
H-, C16-alkyl~CO-,C1 yl-, phenyl-CO-, phenyl-O-00-, (Cie-alky1)2N-00-, where the
above-mentioned mempefs may optionally be substituted-iddepend ﬁR/ of one another by one or
more fluorine substituents; R3 being selected from the group of H-, hydroxy and C1_5-alkyl-0-,
whereby C1_5-alkyl{)- may optionally be substituted by one or moreg; fluorine, chlorine, bromine and
HO-; R4 and R5 indgpendently of one another being selected freim up of H-, fluorine, and

rEIQS both being H; WO 201)9/121919PdJ/ %pb9/053907 -294 - x
X~ 0, 1, 2, 3or 4, preferably x =0, 1 or 2, pHefer bly x = or 1, more preferably

of iny x:y =0, or1, more prefer%rbhp and plarmaceutically acceptable

independentl

compeung according to claim 1, wherein H lectedrEm the group of piperidinyl

referably G- or 4- piperidinyl and 3- pyrrolidinyl;
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R1 being selected from the group of phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofuranyl, and tetrahydropyranyl, where these groups may optionally be substituted by one or
more substitYeaipdetyenhdently of each other seg%[cted from the group coPGIBERY SN INED)7
C15-alkyl-O-, C6-alkyl-, CF30-, CF3- and halogen, e halogen preferably being selected from fluorine,
chlorine and bromine. 82 independently of any other R2 being sejected from the group of H- and
01..6-alkyl-, and in casgs R2 is attached to a nitrogen which is a fing member of Hc this R2 shall be
independe f alothgf RR; H-,01_6-alkyl-0-00-, phenyl-06N phip?@-r@-oo-, (C1_6-alky1)2N-00-,
WO 2009/ P 9/01539117 - 295 - R4 an mgHx=0o0r1;Y=0;and
pharmaceutigally acceptableisalts thereof. 9. A compound according td.claim 1, wherein He is selected
from the group ef tetrahydr%iﬁnyl and tetrahydrofuranyl, preferably 3- on4-tetrahydropyranyl and
3-tetrahydrofuranyl. R1 bein Qgcted from the group of phenyl, 2-, 3 4-pyridyl-, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, ethyl, land 2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl-,
tetrahydrofuranyl and tgtrahydropyranyl, where these groups ma%inally be substituted by one or

more substitereqts ng ntly selected from the gro NSigft fluorine, chlorine, bromine,
iodine, oxd, NGt, C1| 6-alkyl-0, CF30-, CF3-, oxadiazo@@z/d&l, ra?olyl, furanyl, pyridyl, and/or

y the oi&aldia&‘oi lyl, triazolyl, pyrazolyl, furaryl, pyrid}l ang phenyl group mentioned

above may optionally be substituted by one or more substituents indepgendently of one another
selected from the group consisttng of fluorine, CH3-, CH30-, H2NCO- f3r NC-, WO
21109/121919PCT/EP2009/053907 - 296 - R2 independently of any other R2 being selected from the

group of H- and 01_5-alkyl-, where the above-mentioned C1_5-alﬁ)€l-group(s) may optionally be
substituted independently of one another by one or mo ori {tuents, R3 being selected from
the group hydboxy anad Q1_6-alkyl-Om whereby :L_é alkyl-0- mayNoptionally be substituted by
one or morefluorine, hlaring, bromine and HO-; R4 andR5 indepPendeantly of one another being
selected from the group of Hi fluorine, and methyl, preferably R4 and/R5 both being 1-1; x
independently of any y: x =Q, 1} 2, 3 or 4, preferably x =0, 1 or 2, pre%e@cﬂy x =0 or 1, most
preferably x = 0; y independ of any x:y =0, or 1, most preferably y = 0;’and pharmaceutically

acceptable salts thereof. 10. A compound according to claim 1,

of tetrahy ranyl and tgtrahydrofuranyl, preferably Sjozlﬁ

erein tic is selected from the group
pyranyi and

3-tetrahydrofur ! N.__o
N % N N
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WO 21)09/121919PCT/EP2009/0539117 - 297 - phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1- and 2-butyl-, 1-, 2- and
3-pentyl-, tetrahydrofuranyl, and tetrahydropyranyl, where these groups may optionally be substituted
by one or moM S0¢stRLRALS independently of each other selected from th&raRBIeHNSISting of NC-,
Cl6-alkyl-O-, CF30-, CF3- and halogen, th&halogen preferably being selected from fluorine,
chlorine and bromine. R independently of any other R2 being selected from the group of H- and

C15-alkyl-, where the af*@ e-mentioned 01.5-alkyl-group(s mﬁoﬁnaﬂy be substituted
en

independently of one afot y one or more fluorine sub ; being selected from the group
of H-, hydroxy and £13-8 F\QN whereby C1-5-alky1-0- Fapf qally be substituted by one or more
fluorine, chlorin @s mine and HO-; R4 and R5 independéntly of opte_another being selected from the
group of HNZfiioRin and r@l, preferably R4 and R5|bo bein@ﬂdependently of any y: x =0,
1, 2, 3 or 4, preferably x = or 2, preferably x = 0 or 1,"most prefeyably x = 0; y independently of any
x:y =0, or 1, most preferably y = 0; and pharmaceutically acceptable salts thereof. WO
2009/121919PCT/ER2009/053907 - 298 - 11. A compound accordjng to claim 1, wherein Hc is
selected from the tetrahydropyranyl and tetrah drofura; rably 3- or
4-tetrahydr&ga!ﬁﬁlp;n 3 -t¢trahydrofuranyl. R1 being sel cte Qm % Yroup of phenyl, 2-, 3- and
4-pyridyl-, cyc D cyfstlobutyl cyclopentyl, cyclohexy lohe tyI Iopentylmethyl ethyl

propyl, 1- and 2-butyl-, 1- nd 3-pentyl-, tetrahydrofur 7and tetr yranyl where these
groups may optionally b€ subgtituted by one or more substltuents inde Iy of each other
selected from the group consisting of NC-, 01_6-alkyl-Om CF30-, CF3 and halogen, the

halogen preferably being selected from quorine, chlorine and klromine. R4 and R5 both being H x = 0;
y = 0; and pharmaceutigally acceptable salts thereof. 12. A ¢ ound according to general formula |
of claim 1 PCPEP2009/053907 -299 - RIR2 X[ R y wherein; Hc is a mono-, bi- or
tricyclic he%u th& ring members of which are-¢ax 'oms and at least 1, preferably 1, 2
or 3, heteroatbm(3J), wiich are selected from the group o/fn\itrogen, en and sulphur, which is in the
form of -S(0)1 - with r being @,"1or 2, and said heterocyclyl group is or ¢gimprises 1 non-aromatic,

saturated, or partly unsaturated monocyclic ring which comprises & st 1 heteroatorn as ring
member and ’
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said heterocyclyi group is bound to the scaffold by said 1 non-aromatic, saturated, or partly
unsaturated monocyclic ring which comprises at least 1 heteroatom as ring member. R1 being
selected from the group of C1_8-alkyl-, C2_8-alkenyl-, C2_3-alkynyl-, C1_6-alkyl-S-,
C1_5-alkyl-SWE1280MR19C3  7-cycloalkyl-, C3__73-%(§Ioalkyl-01_6-alkyI-, PCT/EP2009/053907
C3_7-cycloalkyl-C2_5-alkenyl-, C3_7-cycloalkyl- C3_7-heterocycloalkyl-,
C3_7-heterocycloalkgl-C1_6-alkyl-, C3_ 7-heterocycloalkyl-C2Zy6-alkenyl-,
C3_7-hetergs clogl\)jlf\ﬁ-alkynyl-, aryl, aryl-C-1-6- alkyl-, rﬁﬁryl, and heteroaryl-C1_6-alkyl-,
f

where the gboye-menti néd members may optionally be sii

one or more sub ine, chlorine, bromine, HO-, NC-,

stitytedyndependently of one another by
ituents selected from the group consisti
02N-, F3C-HE2C-, FH2E-/3C-CH2-, F3C-0-, WO 200 /121919{(;&E P201191115390 7 - 300 -
l-,

HF2C-0O-, HO-C1_6-alkyk, -0-C1_6-a 1 ky | -R10-$-CJj 6-alk -alkyl-, C3_ 7-cycloalkyl-,
C3_7-cycloalky1-01_6-alkyl-, C3_:7-cycloalky1-0-, C3_ oalkyl-ChH 6-alkyl- O-, aryl,
aryl-C1_6-alkyl-, heteroaryl, heteroaryl-C1_6-alkyl-, heteroaryl-0-, heteroarylC1_6-alky1-0-,
C37-heterocycloalkyl-, C3_ 7-heterocycloalkyl-C1_5-alkyl-, CX) 7-heterocycloalky1-0- with

ing bound to 0 via one of its ring C-

-alky1-0- with C3_7-heterocycloa

ky! éiﬁmbound to the C1_6-alkyl- via one
of its ring-C-atoms, (R1Q)2N.., (R10)2N-C16- alkyl-, alkyl- 0-,Rio_s _, R10_c0_, (Rio )2N-00-,
(R10)2N-00-<Ct 6-alkyt-, R10-00-(R10)N-, R1-00- CO-(R15N-, RO- 1)N-C1_6-alkyl-,(R1)2N-00-
(R10)N-C1.6-alkyl-, R10-S02-(R10)N-, R10-S02-(R10) -C]1N 6-alkyl;, (R1)2N-S02-(R10)NC1_6-alkyl-,
(R152N-S02-, (R10)2N-§02-Ci_,6-alkyl-, and C1..6-alky -, whereby any of the C3.7-cycloalkyl-,
C3_7-heterocycloalkyl-, aryl-, heteroaryl-groups mentioned above may optionally be substituted by

HO-, NC-, 02N-, F3Q}, HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C9-, HO-C1_6-alkyl-,
6-alkyl-,(R10)2N-HR10J2N;C1_6-alkyl-,R-S-, R10-00-, R100-QQ;: 2N-00-,
(R1)2N-C “~R-CO-(R1 )N-, Rio-00-(Rio)N_{ 1 JN-C16- dlkylN alkyl-,

R100-00-0-,R100-CO-(R -, R1 00-00- - Oio-<(R152N-0040-, fR152N-00-(R113)N-,
(R10)2N-S02-(R10)N-, (R10)2N-00-0-Ci_6-alkyl-, (R1)2N2 0)N-@1.6valkyl-, R1-S02-(R10)N-,
R10-S02- (R1)N-C1_6-alkyR, (R1)2N-S02-(R10)N-C-1_6-alkyl-J (R152N:502-, (R1)2N-S02-C1-5-
alkyl-, or C15-alkyl-$02-; R2 independently of any other R2 being selected from the group of H-,
fluorine, NC-, F3C- _IHF2C-, FH2C-, F3C-CH2-, carboxy-, C1.6-alkyl- (preferably C2- 6-alkyl),
CZ-6-aIkeW—al Y-, C4_6-alkyl-S-, Ct,6-alkyl-S-C1.3-alkyl-, C3_ 7-cycloa | kyl-, C3_7-cycloa |
kyl-C1_6-akyIe37<cyrloa | kyl-C2_6-alkenyl-, C3_7-cycloa Tkyl- WX

2009/121919PCDEP200 3907 -301 - C2_6-alkynyl-, C3_7< odycloalkyl-,
C3_7-heterocycloalkyl-Cl_67alkyl-, C3_ 7-heterocycloatky
C3_7-heterocycloalkyl-C2_8-alkynyl-, aryl, aryl-C1-6- alkyl-
R10-0-C23-alkyl-, (R30)2N-, R100-00-,
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- (R1)2N-00-, R1-00-(R10)N-, R10-00-, (R-)2N-00-(RICP)N, Kto S02-(R1)N-, and where the
above-mentioned members may optionally be substituted independently of one another by one or
more substituents selected from the group consisting of fluorine, chlorine, bromine, NC-, 02N-, F3C-,
HF2C-, FH2GYOR8@LCHRL, C1_6-alkyl-O-C1_6-alkyl-, C1_6-alkyl-, (R10)2RGTHR2B¥20§3247 3-alkyl-, and
(R10)2N-CO-, and in case R2 is attached to a nittgen which is a ring member of He, this R2 shall be
independently of anyother R2: H-, F3C-CH2-, HF2C-CH2-, C1_6-alkyl-, C2-6-alkenyl,
C2-6-alkynyl-,C3 WAS'® lkyl-, C3_7-cycloalkyl-C1_6-alkyl-, C3l 7-cycloa | kyl-C2_6-a kenyl-,
C3_7-cycloa | kyl- -aVkynyl-, C3_7-heterocyclo a | kyl-, SN
7-heterocycloalkyl-Ci_6-alkyl-,C3_7-heterocycloalkyl-C2- ~-N-heterocycloalkyl-C2_6-alkynyl-,
aryl, aryl-C1_6 -, h erd&ryl, heteroaryl-C1_6-alkyl, Rw-O-Cl_S?Y?, R10-00-, (R1)2N-CO-,

R10-00-, R , or Ct—6-alkyl-S02-, where the above-mentionedimembers may optionally be

substituted ipdependently of one another by one or more substituents-selected from the group

consisting of fluorine, HO-, NG-, 02N-, F3C-, HF2C-, FH2C- F3C-CH2-,R10-0-C1_ 6-alkyl-,

C1.6-alkyl-, R-O-, (R20)2N-, (R1)2N-C1_3-alkyl-, and (R10)2N-003 R3 independently being selected
fidbri

xy and R10-0-; R4 and R5 iRdepe one another being selected

are bound form a 3- to 6-/Membered cycloalkyl group, where the abovg-mentioned members including
the carbocyclic ring form Qy optionally be substituted independen one another by one or more
substituents selected from the group consisting of fluorine, HO-, NC-, 02N-, £3C-, HF2C-, FH2C-,
F3C-CH2-, 6-alkyl-,%C15-alkyl-, C16-alkyl-O- and (C1_6-a yI-)2N-O(2P-; R15 independently from any
other R1 being §ﬁ\] om the group of H- (but not i ge it t of a group being selected from
R100-00-, R10-S g ofl UFBC-CH2-, C1_6-alkyl-, C2_6-alke 3 \V-cycloalkyl-01-3- alkyl-, aryl,
aryl-C1_3-alkyt<heksroayl, and heteroaryl-C1_3-alkyl-, and in §ase/Avhere two R1 groups both are
bound to the same nitrog om they may together with said nitrog n’:ﬁom form a 3 to 7 membered
heterocycloalkyl ring, and whegrein one of the -CH2-groups of the heg)\iycloalkyl ring formed may be
3]

from the group_of H:
from the groggx\:gg’l;%g me, F3C-, HF2C-, FH2C-, and-Ch\3-alkyl{ V
2009/121919PCPEPN009/053907 - 302 - or R4 and R5 together With %iﬁ}arbon atom to which they

replaced by -0-, -S-, -NH-, -N(C3_6-cycloalkyl)-, -N(C3.6-cycloalkyl-Ci_4ialkyly or - N(C14-alkyl)-
preferably, and in pargcular preferably in case of (R10)2N-00-, thes RI groups together with said
nitrogen atom they arg bound to form a group selected from piperidinyl, piperazinyl, pyrrolidinyl,

morpholiny G phojjnyl, and where the above-mentioned fembers may optionally be
substitutedNneependgatly-gf one another by one or more gubsH ts selected from the group
consisting of fluorine, chl e Hromine, HO-, NC-, 02N-, WHFZC3, FH2C-. F3C- CH2-,

XN 2,3 or 4, preferably x =0, 1

or 1, most prefer%bly y=0;
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and pharmaceutically acceptable salt forms or solvates thereof, with the proviso that if Ho is oxetanyl,
which is bound via the carbon atom next to the oxygen of the oxetanyl, there is no substituent attached
to said carbon atom via a -CH2- spacer. 13. A compound according to claim 12, wherein Fic is a
heterocyclyl §fodpddetrding to a formula being s(%gcted from the group otGarFERAMAE(E3P01.2 and 1.3:
formula 1.1: with n =1, 2, 3; XI, X2, X3, independéritly from each other being CH2, CHR2, CHR3,
0(R2)2, OR2R3 NH, NR2, or S(0), with r =0, 1, 2, whereby aﬁ legst one of X, X2, X3 is 0, NH, NR2
or S(0)-.; WO R00%/124910PCT/EY20119/053907 - 3 #. MR g that the ring is not aromatic,
while for n"= 1 gne 4Wthin the ring system optionally ea ble bond and forn=2o0orn=3
one bond ,\_9 withirythe ring system optionally may bey dopble bond(s), thereby replacing
ring-member bound hyHro gphatoms, whereby such double bond(s) sreferably being a C-C double
bond, more preferably the&being saturated; formula 1.2: with ing the ring system of formula

1.1;Bbeinga3,4,50r6 bered second ring system that is annelgted to A and that besides the
two atoms and one bond -wtich may be a single or a double bond -Gt shares with A consists only of
carbon atoms and that may be saturated, partially saturated or aromatic; the substituents R2 and/or
R3 independe of each other and independently of e or y may be at ring A or ring B; whereby
the two rin@ a thadarg-Shared by the two ring syste oth may be carbon atoms, both
may be nitrogen atoms or\one may be a carbon and the oth be a nitrogen atom, whereby
two carbon atoms or ofje garlon and one nitrogen atom are pr nd two carbon atoms are more
preferred; formula 1.3: 2$09/121919PCT/ P2009/053907 -305N A, being the ring system of
formula 1.1; C being a 3, %or 6 membered saturated or partiallyfi(jrated second ring system that

-

is Spiro fused to A and that besides the one atom it shares with A consists only of carbon atoms and
the substituents R2 and/or~R3 independently of each other and indeBendentIy of each x and y may be
atring A or ring C; R1 being selected from the group of C19-aikyl-, C3_7-cycloalkyl-,
C3_7-cyclBalkyl-C1_3-alkyl-, C3_7-heterocycloalkyl-, aryl and heteroaryl, where the above-mentioned
members ptionally be substituted independently of BWe ahjqjiﬁq by one or more substituents

e grpupRonsisting of fluorine, chlorine, bremige, HP-, NC-, 02N-, F3C-, HF2C-,

-0-, HF2C-0-,RlO-O-C16-aIkyI-,CQ\_?-cycIo;;tlkyé—, C3_ 7-cycloalkyl-C1_6-alkyl-,
aryl, aryl-C15-alky ryl, heteroaryI-C1_6-aIkyI-;'?1C3+!\r1 7-heterocycloalkyl-,
CB_?-heterocycIoaIRﬂ/ -8-alkyl-, tetrahydrofurany1-0-, tetrahydropyrany1-0-, piperidiny1-0- with
piperidinyl being bound tgrl 0 via one of its ring C-atoms, pyrrolidiny1-0- with pyrrolidinyl being bound to

0 via one of its ring C-atoms, (R1)2N-, (R10)2N-C6-alkyl-, R16~0-, (R10)2N-00-,
(R10)2N-00-C1_6-alkyi< d 0-00-(R10)N-, R10-00-(R10)I\I_T,g‘r1~_\6;a{l§yl-, R100-00-0-, and
R100-00-(R13)N-; ; . N




whereby any of the C3_7-cycloalkyl-, C3_7-heterocycloalkyl-, aryl, heteroaryl, tetra hyd rofu ra nyl ,
tetra h ydropyra nyl , piperidinyl pyrrol id i nyl-g rou ps mentioned above may optionally be substituted
by NC-, 02N-, F3C-, HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-0-, R10_o_cl -6-alkyl-, C13-alkyl-, R ,
R10 CO R106@C08iTR&9)2N-00-, whereby piperidinyl or pyrrolidinyl prefer@bijranesgiidstituted by
Rio-CO-; R2 independently of any other R2 being &lected from the group of WO 2009/121919PC17
E P2009/05390%- 306 - where the above-mentioned memberss may optionally be substituted
independently oflone another by one or more substituentshﬁ C \d from the group consisting of
fluorine, chidrihe, bfio ipe and 01_5-alkyl-, and in case RZ2]is altacNed to a nitrogen which is a ring
member of tieth sghall be independently of any otherR28H-,"6¥3C-CH2-, HF2C-CH2-, C1_6-alkyl-,
C3_ y-cycloa | kyl-, C@ycloa | kyl-C1_6-al kyl-, C3 etero%\b;l kyl-, C3,7-h eterocycl oa |
kylCAA-allyls, aryl, afyl-C15-alkyl-, heteroaryl, heteroa 1_6-alkyl-/R130-00-, (R10)2N-CO-,
R10-00-, or 01_6-alk 2-, where the above-mentioned members optionally be substituted
independently of one another by one or more substituents selected fgpm the group consisting of
fluorine and C1_6-alkyl-; R3 independently of any other R3 being selected from the group of H-,
hydroxy and C1_6+ whereby Ci_6-alkyl-0- may optionallyjpe substituted by one or more
fluorine, chlorine, j Na%d HO-; preferably R3 being H-; R4han independently of one another
being selected from the grqup of H-, fluorine, and methKITn/pfef YA 'épendently of one another
being H- or flu morﬁerably R4 and R5 both being H; RlNindeendentIy from any other
potential R1 b electe m the group of C3_7-cyc|8 aryl aeroaryl, \We

2009/1219% ¥ECT/EP2009/053907 - 307 - and in case whe o RI greups both are bound to the
same nitrogen atom they may tegether with said nitrogen atom form a 3 toy—membered
heterocycloalkyl king, and wherein one of the -CH2-groups of the heterocycloalkyl ring formed may be
replaced by -O H-, -N(C3_6-cycloalkyl)-, -N(C3_6-cycloac;kyl-C1.2-a|ky|)- or -N(C1-4- alkyl)-
preferably, arfdlin pArtiCwlar preferably in case of (R1)2N-C0)ihe§e two RI together with said nitrogen

they are boupd &y ia group selected from piperidinyl, pergziyl, pyrrolidinyl, morpholinyl and
thiomorpholinyl, and w the above-mentioned memb @ptionally be substituted

independs pf one @nother by one or more substituents select om group consisting of
fluorine, N&s, F3C-, H -, FH2C-, F3C-CH2-, CH3-0 -alkyly, C ﬁe&h and C1- 6-alkyl-O-; x =
0, 1, 2, 3 or 4, preferably X =0, 1 or 2, preferably x = 0 or 1, most preferally x. = 0; y = 0, or 1, most
preferably y = 0; and pharmaceutically acceptable salt forms®r solvates thereof. 14. A compound

according to clam%lz,\wherein Hc being a heterocyclyl groy eIe{:ted from the group of
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0 WO 2009/121919PCT/EP21109/0539117 - 308 - 0 *-0 OcyNI N 7KNo cze 'Nr,0 N.? NONr0) WO
2009/ 219 9PCTTEP20091053907 - 309 - R1 being selected from the group of C1 5_alktiL C'3_7..
C cloalkyl-,13 7-1eterocycloalkyl-, aryl and heteroaryl, where the above-mentioned members may
optionally be ¥@fi#ikEdihdependently of one a g%er by one or more sulititdanRtexeietted from the
group consisting of fluorine, chlorine, bromine, HO-;"NC-, 02N-, F3C-, HF2C-, FH2C-. F3C-CH2-,
F3C-0-, HF2C-0-¢3_7-cycloalkyl-, C3_ 7-cycloalkyl-C1_6- aIkyI- awyl, aryl- C13alkyl-, heteroaryl,
heteroaryl-ClS- 3_ 7-heterocycloalkyl-, C3_7-heterocyclo [-C1l_6-alkyl-,
tetrahydrofuraﬁrﬁ\j tétrahydropyranyl 0-, piperidiny1-0- with B peridlin rbelng bound to 0 via one of
its ring C-atopts 'dlnyl -0- with pyrrolldlnyl being '
(R10)2N-C1 _6-alkyl-, 0-, ( 1)2N-OO-, (RlO)ZN-CO—

% CO-(R1 )N -
: of the Cy- cycloalkyl-
I he@eroaryl tetrahydrofuranyl tetrah dropyran iperidinyl,
pyrrolldlnyl groups mentioned above may optionally be substituted by NC-,/02N-, F3C-, HF2C-,
FH2C-, F3C-CHg-, F3C-0-, HF2C-0-, Cie-alkyl-, R10-0-, R10-00-, R100- 00 or (R10)2N -00-, whereby

plperldlnyl or I preferably are substituted by RlO 00 O
2009/121919 009/053907 HN/&\N
0] N N/
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- 310 - R2 independently of any other R2 being selected from the group of H-, fluorine, F30-, HF2C-,
FH2C-, F3C-CH2-, C16-alkyl- (preferably 02_5-alkyl), (R10)2N-00-, R10-00-(R10)N-, where the
above-mentioned members may optionally be substituted independently of one another by one or
more substitYEAEEIREE from the group consi_séigg of fluorine, chlorine, RFGMMIAMTBBDI_G-alkyl-,
and in case R2 is attached to a nitrogen which is a’ring member of Hc this R2 shall be independently
of any other R2: H-, KBC-CH2-, HF2C-CH2-, C1_6-alkyl-, 03_ @-cycloalkyl-,
C3_7-cyc|oa|kyl-C&w%-, C37-heterocycloalkyl-, C3.7-hg; loalkylC1_6-alkyl-, aryl,
aryl-C1_6-alkyls, heteroarylNheteroaryl-C16-alkyl-, R1 0-00- N—‘CO-, -00-, or Cle-alkyl-S02-,
where the above-f eritioned members may optionally bFe S bsti“tut?{'j(dep ently of one another by

one or more %upstituents getected from the group consisting of flugrine C1-6-alkyl-; R3 being
independently of any other R3: H-, hydroxyl and® C1.6-alkyl-O-, whereby
Cl6-alkyl-O- may optionally je substituted by one or more flyorine, chlorine, bromine and HO-; R4

preferably independently of-ehe another being selected froh th
preferably R4 and RS both being H; WO 2009/121919P
ndependently fromjiany other R1 being selected from the;
where the abovBYmefitioned members may optionally be substituted ifftiependently of one another by
one or mO{e sybstituents selected from the group consistifg of fluorine, F3t-, HF2C-, FH2C-,
F3C-CH24C1 _G-alkyl-,and C1_5-alkyl- 0-; x =0, 1, 2, 3 or 4 preferably x = 0, 1 or 2, preferably x =0
or 1, most pr A
forms or solvates thereof vath the proviso that if tic is oxe
next to the oxygen of t etanyl, there is no substituen
spacer. 15. A compoun cording to claim 13, wherein Rjc being cted from the group of
tetrahydropyranyl, tetrahydrofuranyl, piperldinyl, pyrroli inyP and R2 i ndently of any other R2
being selected fripm the group of H- and C1.6-alkyl-, 009/12 9PC€I’I,EP20119/053907 - 312 -
and in cases [ ched to a nitrogen which is a ring mempber of He, this R2 shall be independently
of any other '\HJ 1/6-alkyl-O-00-, phenyl-CO-, phenyl-O400-, (C1_5-alky1)2N-00-, where the

above-mentione® meMbers may optionally be substitutedttidepie rﬁly of-ane another by one or
more fluori substit%ﬁ(f; and R4 and Rs being H and/é\N N
N
O
O ¥

h/Qh is bound via the carbon atom
to said carbon atom via a -CH2-
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R" independently from any other Ri being selected from the group of C1_6-alkyl-, phenyl, and pyridyl
where the above-mentioned members may optionally be substituted independently of one another by
one or more substituents selected from the group consisting of fluorine, F3C-, HF2C-, FH2C-,
F3C-CH2-, CM3-nugr12181alkyl-, C1_6-alkyl-, and C16-alkyl-0- 16. A compdundeaeeevaiagpto claim 15,
wherein Hc being selected from the group of tetfa%?opyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl; and &1 being selected from the group of phenyl, 2-,33- and 4-pyridyl, pyrimidinyl, pyrazolyi,
thiazolyl, cyc cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclopentylmethyl, ethyl, propyl,
ydfopyanyl, WO

rom the group consisting of HO-zNC4, C16-alk-©-, C1.6-alkyl-, C1
N -heterQcyclealkyl- and

C3_7-helerocycloalkyl-C1_5-alkyl-. R2 independently of ther R ing sélected from the group

of H- and C1_6-8lkyl-, and in cases R2 is attached to a nitrogen which is a ring member of Hc this R2

shall be indepg of any other R2: H-,C1_6-alkyl-O-00-, phepyl-CO-, phenyl-O-00-,

(C1_6-alky1)2N-00-, where t ove-mentioned members miay optiolally be substituted

independently of‘one’anothe ne or more fluorine eTis; R3 independently of any other
(ié t?}@

R3 being ted fr oup of H-, hydroxy and Ca@ralkyl-O-, wh y Cl_6-alkyl-0- may
optionally bstitu y oge or more fluorine, chlorine, Kronjine afd H ==preferably R3 being H-;
and R4 and R5 being Hand x =0, 1, 2, 3 or 4, preferably x =07 1 or 2, preferéb,ly x =0 or 1, most
preferably x = 0;%9 = 0, or 1, most preferably y = 0; and pharng)aceutically acceptable salt forms or
2009/121919PCT1EP2009/053907 - %7. A compound according to claim

1, wherein Hc hein séﬂactedf D he group of tetrahy% ~gtrahydrofuranyl, pyrrolidinyl; and
,

the gr phenyl, 2-, 3- and 4-pyrigyt=-gyclopropyl, cyclobutyl, cyclopentyl,
, CYclopentylmethyl, ethyl, propyl, 1- and ZM 1-, 2- and 3-pentyl-,
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where these groups may optionally be substituted by one or more substituents selected from the group
consisting of NC-, C16-alkyl-O-, C1_6-alkyl-, CF30-, CF3- and halogen, the halogen preferably being
selected from the group of fluorine, chlorine and bromine. R2 independently of any other R2 being
selected fronWdengrdap uf H- and C1_6-alkyl-, % n cases R2 is attacheBlGOEPRIOWESANVhich is a
ring member of Hc, this R2 shall be mdependentr:‘? any other R2: H-, Ci_e-alkyl-O-00-, Ci_6-alkyl-,
phenyl-CO-, pheryl-O-00-, (C1_6-alky1l)2N-CO-, where the ahgve- mentloned members may optionally
be substltuted | e dently of one another by one or more flgiorine substltuents and WO
21)09/12191 ClJJ 1*2009/053907 - 315 - H-, hydroxy arftNC1 1-0-, whereby Cie-alkyl-O- may
optionally be substitu d by one or more quorlne chlorine, bramj nd HO-; preferably R3 being H-;
and R4 and R5 being 0, 1, 2, 3 or 4, preferably|x = (5\I lo preferably x=0or 1, most
preferably ;y =0, or ostFpreferany y = 0; and pharmaceut a acceptable salt forms or
solvates thereof 18. A C pound according to claim 1 @ terise that the compound is selected
from the group of, WO 2009/121919PCT/EP2009/053907 -319- WO

2009/121919PCT EP2009/053907 323 -
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each thereof or solvates of each thereof or pharmaceutically acceptable salts of each thereof. 19. A

compound adéarit ioEhy of claims 1 to 18 as %%]{edicament, preferably@$/Ervetlicaaént for the
treatment of a CNS disease, more preferably as a Wiedicament for the treatment of a CNS disease, the
treatment of which 13 accessible by the inhibition of PDE9. 10 20. Use of axcompound according to

claims 1to 18 f manufacture of a medicament fobrhe‘treatment qj,va)ﬁ'ste that is accessible by

the inhibition of %sﬁw ! )
\N N = N N
o lk aele
- 2

|
N
o O

HN N\
HN A\ /&\,N

\JTIN v
N o

’ 0
0]

HNJELA\
HN A _ \] N
_ \[ N N ] N
SUSS NSNSy
e ~

0O
=
N
3

(@]
HN
N N
Q.
o
HN%
N RN
Q,
o]
HN 2
< N
>\>
[ |

-~
O
- |
X
4
Na
N
N



21. Use of a compound according to any of claims 1 to 18 for the manufacture of 15medicament for
the treatment, amelioration or prevention of cognitive impairment being related to perception,
concentration, cognition, learning or memory. 22. Use according to claim 21, characterised in that the
medicament 43P tHe2#E4tment, amelioration or_%r%ygntion of cognitive insdifpReNOHERIG related to
age- 20 associated learning and memory impairments, age-associated memory losses, vascular
dementia, craniocerebral ttcauma, stroke, dementia occurring after strokes (post stroke dementia),
post-traumatic dementigN eral concentration impairments, concentration impairments in children
with Iearniég and memory pr blémns, Alzheimer's disease, Lewy bod) ja, dementia with
degeneratio ) ‘ n lobes, including Pick's
syndrome, Parkins lementia with cgrticobasal degeneration,
amyotropic lateral s¢ sis (ALS), Huntington's disease, multiperosis thalamic degeneration,
Creutzfeld-Jacob deméntia, HIV @ementia, schizophrenia with dementia or akoffs psychosis, S
23. Use of a compound ggcording to any of claims 1 to 18 for the manufacture of medicament for the
treatment of Alzheimer'sdisease. 24. Use of a compound according ¥ any of claims 1 to 18 for the
9

iseas /progressive nuclear pafs

manufacture of 10meticanientyfor the treatment of cognitive impair ich is due to Alzheimer's

N . .
. tse of 8 nd according to any of cl 1 to 18 for the rﬁanufacture of
| the freatment of sleep disorders, bipolay disgrder, fnetaboli¢!syndrome, obesity,
diabetis mellitus, | glycefnia, dyslipidemia, impaired g|d€o olerance;-e{ a disease of the
testes, brain, smaftintestine, etal muscle, heart, lung, thym spleen, 26} Pharmaceutical
composition comprising a compound according to any of claims &6 18 an (pharmaceutical carrier.
27. Method for the treatmentjjof a condition as defined in any of claims 19 to 25 in a patient comprising
administen'ﬁ@jo said patient a ,@peutically active amount offa compound according to any of claims
1t018.2 inati mpound according to amyof tlatms 1 to 18 with another active
agent for the t;{é\gﬁ Alzheriuhglr's disease. ~
N

disease.
medicame
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and the stereoisomeres of each thereof or tautomeres of each thereof or solvates of

each thereof or pharmaceutically acceptable salts of each thereof.

19. A compound according to any of claims 1 to 18 as a medicament, preferably as a
medicament for the treatment of a CNS disease, more preferably as a medicament
for the treatment of a CNS disease, the treatment of which is accessible by the
inhibition of PDES.

20. Use of a compound according to claims 1 to 18 for the manufacture of a
medicament for the treatment of a disease that is accessible by the inhibition of
PDES.

21. Use of a compound according to any of claims 1 to 18 for the manufacture of
medicament for the treatment, amelioration or prevention of cognitive impairment
being related to perception, concentration, cognition, learning or memory.

22. Use according to claim 21, characterised in that the medicament is for the
treatment, amelioration or prevention of cognitive impairment being related to age-
associated learning and memory impairments, age-associated memory losses,
vascular dementia, craniocerebral trauma, stroke, dementia occurring after strokes
(post stroke dementia), post-traumatic dementia, general concentration impairments,
concentration impairments in children with learning and memory problems,

Alzheimer's disease, Lewy body dementia, dementia with degeneration of the frontal
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lobes, including Pick's syndrome, Parkinson's disease, progressive nuclear palsy,
dementia with corticobasal degeneration, amyotropic lateral sclerosis (ALS),
Huntington's disease, multiple sclerosis, thalamic degeneration, Creutzfeld-Jacob

dementia, HIV dementia, schizophrenia with dementia or Korsakoff's psychosis.

23. Use of a compound according to any of claims 1 to 18 for the manufacture of
medicament for the treatment of Alzheimer’s disease.

24. Use of a compound according to any of claims 1 to 18 for the manufacture of
medicament for the treatment of cognitive impairment which is due to Alzheimer’s
disease.

25. Use of a compound according to any of claims 1 to 18 for the manufacture of
medicament for the treatment of sleep disorders, bipolar disorder, metabolic
syndrome, obesity, diabetis mellitus, hyperglycemia, dyslipidemia, impaired glucose
tolerance, or a disease of the testes, brain, small intestine, skeletal muscle, heart,
lung, thymus or spleen.

26. Pharmaceutical composition comprising a compound according to any of claims 1
to 18 and a pharmaceutical carrier.

27. Method for the treatment of a condition as defined in any of claims 19 toc 25 in a
patient comprising administering to said patient a therapeutically active amount of a
compound according to any of claims 1 to 18.

28. Combination of a compound according to any of claims 1 to 18 with another

active agent for the treatment of Alzheimer's disease.



