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WD 2009/ 121919PCT/ EP2009/ 053907 - 1 -
1- HETEROCYCLYL- 1, 5-DI HYDRO PYRAZOLO [ 3, 4-Dj
wWEYHRbMDIN- 4- ONE DERI VATI VES AND THEI R USE AS RDER2009/053907
MODULATORS The invention relates to novel
1, 6-di substituted pyrazol opQr‘i m di nones, wherein i.)
1-HETHREC YU YL 01,65 D AlNDRD of YRARGL. @Bl azmper N IDap-4 Faite DERINEXIVES AND
THEIR USERS PYEIATMAPUIATOROUP IS attached to a non-aromati c,
organi c heterocycle having at |east one ring hetero
The nﬁ’\’é?ﬂbﬁ%%‘féseﬁ) Rovdl aTe- Qisu'Hs%'f’ecﬁp?\%‘ioldpy}ir’rﬁ@inbﬁ‘@s,Q\'/ﬁ’ér@lﬁ i.) the
bet ween the two nitrogen atons of the
mtrogewatmrrmmbe ®Yrazaio-grouwe thad |$rme»etto the pyrimgdihagnely isattached to

a norgRiorEAR, olodte fhle etk FRURY af e pre s 1SEE Slob¥phReted

from ONR amNsfaet i) & Be ORAbGBRALEN the e hittdgénadtoms of the
nedi canments for the treatnment of conditions concerning

pyrimiginong-tisg |aﬁqr@ndépthsbwentmﬁdwﬁumptl%@im|su@stduted

meth)ﬂgﬁ%—f&a‘t gg-ﬁrpgc%c%dfh 09%%5&? 8?%%1'%?8“6 men t Y ]pompounds are

for thé\lrrzdmfmm@oﬂmed&emerﬁy rin pertiaspentdicadnte farites eratment of
invention refer to a process for the manufacture of

condifigrs 6%'?\%[lﬁ‘ﬂsd%‘r‘ﬂst'%eﬁfce@§@”fQQ”%”B’QUQ“ rl§arnieg eamamay- The

row SRR BECTYE AR SR ks 1 b o o

Alzhetroece piseate. Funhmempe@ts:efsteennemttlnvemmntre@Ttumﬂrocess for
the m%ﬁg%&tn:lfé?oflgh algélg)eég%ae agﬁéﬁelagggﬁrﬁrﬁrgﬂgka meglcaments

neur odegenerati ve process of the brain. Wth the
present invention, new conpounds are presented that
foI | ow this concept. 20 Phosphodi esterase 9A is one
nber of the wide famly of phosphodi esterases. These
BAC'&GRQUND QR Zhie INVENTII the levels of the cyclic

nucl eoti des 5" -3' cyclic adenosine nonophosphate

c
The BB A HfioSanatiefikfascLoNPRRDAT & BREDFRRSEITES congents to
find newpaxrdeaetpaﬂes:tcmttertmﬁlegeoﬁcmtl\tmem@ncmenuslmbe t® CNS
. ent, rol.e in cellular signal ansduct i on cascades
dlsoroggikﬁ Ag;helwgﬁe geeee,%rt glée ?chgnéy odjer peu eg(e@leratlve process of
the brtf I With Yiee Eres%hmrﬁ/'eﬂtléﬁh NASEeom @?}%neé %?@ Fbé@n‘?@c?% t follow this
acti vat ed iI's called protein kln %

concegpid t he protein kinase activated by cGW |s cal | ed
protein kinase G (PKG . Activated PKA and PKG are abl e

PhosyfodiE R .98 % Ba b S RE I st Bt bpinglicaiéiates.

Thesé RthdﬂeﬁzYﬁfeeLIﬁbdwléie et ee|nof the aysieriugldatides 5'-3' cyclic
factors Is possible in 30 this way for the second

adenggiag &@@p@oéwwea(ﬁél\/mmq 9-Z G EHGYUANQEiRR: MAnoPap§Piate

I
(cemﬁgﬁ@%e?&{qﬁg n g%%?@éé gcz,?\l{élgt &dd‘%éﬁ/{%aére%%o%n%m
messéﬁ@&s%@%f&ﬂ%@@é@ﬁ@@&e—m Zeflular sigabktraadd tibn cascades.

i rect] on, ef fector nol ec | es. Thus S own, .
EaCthFheéQ Ié)étQSh'Qfer butnQie l{%ve%tpre eﬂrékweaﬁeﬁrotem
t .
k‘”%?%%“‘@%”ﬁ?éﬁf KAIIPS cplfed Pldtetkihdle HIPRR)! ARLH% piéiéih kinase
activatied by iGIVIP is £alb8] peseinXKinase) G (P p ActpdtediRISA andFasG are
cont rol for contro

able i TN forkosPreBIE 2 alroan s coliat B Sraldins i O5ign channes,

G-prot@hLUpRiict@pliry SétAl @Graf BlotBin8CRaRSTiptiBRESCBYS Rliy B6ssible in
the cyclic nonophosphates to the inactive

this wayrfepthesgaeandsnesgengets GYVP and ceMPyo contreiDEwidevariely of

onys NGRS IS e BB oSl S AR ppuicoice

genes within a famly are differentiated by letters
(e.g. PDE1lA and PDE1B). If different splice 1l0variants
within a gene also occur, this is then indicated by an
addltlonal nunberlng after the Ietters (e.q. PDE1A1)

o e o o o o - o A NN O



10

15

20

25

30

30 Murine PDE9A was cl oned and sequenced in 1998 by
Soderling et al. (J. Biol. Chem, 1998, 273 (19),

wa2#8320%558). This has, |ike the human form bCTRP2009/053907
affinity for cGW with a KamRof 70 nanonol ar.

Particularly high expression was found in the WO
are alé@@@ﬁq@l@qtg%@pﬂw@@%qwgyewcules;- Thisub i KQyHeyor example, that

campltlb O9RALlY Y B oGPPG sl DA 1 coter
ion carteentrabon {reviexajir. Wieisat d/.s P2Og.nMVeurobill.ad 99&00@ 3 74-64). dhe

., J. Biol , 1998, 27 19 15553- 15558) . . I]
prosifsidieRerses R rLe RS rEenSayTy PRTRLEEARS ety of
cAM Fgglﬁ? cGRIP ARY utﬁlgs ik ¥r tﬁé%oﬁr-esﬁbﬁéiﬁg'd?ﬁlslé?&gdcal processes.

actory bul b, hippocanpus, cortex, basa angl i
PDEsamytirblysalthé eyeisrmpnophosphetestocthednactive. mpeophasphates AMP

and B2 puPRRAR) 11 RORANeY navePeh BSRERTBTne EARR 4R

sequérite mﬁaiggg oAfitee e@ﬂaspbrnﬁﬂ%géﬁ%.-m&ﬁmbw PEEY g8mEY WRRRCa
above, PDE9A is distinguished by having particularly

femipigi e ranieian yletiot fe GFBRGAA and fEcity  difsreoksiver
vt S RO HEBH Gy b SRIBERP A Berin

after Bedettersi(@dR PRETA11973-1979), PDESA (Kme4 mi cronol ar;
Francis et al., J. Biol. Chem, 1980, 255, 620-626),
PDE6A (Kmr17 micronolar; Gllespie and Beavo, J. Biol.
Chem, 1988, 263 (17), 8133-8141) and PDE11A (Kn¥0.52

HumdH PDEYA whs clomesdid §dquincedfh 4998 Nphe afifiAd ackCidentity with
2000, 97(7?, 3702- 3707(3. I'n contrast to PDE2A

other Pijiidashinobexteeal 34 Y8(RIgh8A) sndys nagddesthan 28 % (PDESA).

. D285-5292). the catalyti ctivity of P hS.Nnat. "
with & RS e ey BB LD iRl e Riahahhat Hion affnity
for cGMPVIfr HddidbMPOBORI 8 seiedtivd st ame (R fGredAMPEZ30 $nicromolar).

allosterically increased) (Beavo et al., Current
PDE%%phas 6a aGMEindiBg lomain, suawesting thatihe engymermmiyidy is not

[ [ e i

reou B85 AR e RO 4 5 AEERA B InBTEIERRE TR 94 B
expreisbe@ Vi demiant hater BIRET e tgn desin] svhall sntestire, Gkeletal muscle, heart,

hysi ol ogi cal processes in a characteristic and uni que
'U”Q,Emﬁ‘h‘éﬁ?” PegndiTeeiNignass gxpression wag foungEyhe brain, small
i r sk Gal r f r '
mtestﬁ‘%ﬁ%@)ﬁgﬁ bﬁ{?&%ﬁo@%&ﬁ’o&ﬁ gﬂglllégg égfs%r ek Bery. 5. tahl.y1998, 273

(25), 655591 6E6M\Vasghetal| Reze, R003z314 A 2Tii Thegese fohhomman

re PDE9 inhibitors. T ounds do not, have .
PDEGH 5 19F IRt LR TBRBEY P G PRELCTRORSS! SRt alnative
splice¥aridis BY PRESAORYVE Beeh ientiBO4G8RBbAI 8 € 998S Genet., 1998,

het erocyclic bicycles as PDE9 inhibitors for the

103, 386302k i lassicaliRIBE irfsbitonsdanbtrighibitpenamROE A g hris, IBMX,

oy RR5E SR FUNFR, B oL Ty ohTRRGHER on e wottes
enzyrﬁﬁ'fir'iJI bSHf’?%ﬁFélt_%hs &t %%%6%-00%!1‘?6mgfdr9)&n 3¢t b3yl Hi&%hﬁﬂ’?rt Ras
chemcally simlar nucl eoside derivatiVes. As exanples
been deniddissrateef for izagrihast\GEPRD é42b, J. \Bibk IChadins c 19885273 (25), 15559-
nucl eosi des derivatives, which are inhibitors of
15564RNA- dependent RNA viral pol ynerase, or W01060315,
whi ch di scl oses nucl eosi de derivatives for the
treatment of hepatitis Cinfection or WO
2009/ 121919PCT/ EP2009/ 053907 - 4 - EP679657, which
Muringi ROEBAegas dopedans seamensed e1998 by nadeclingpet ale(J. Biol.

an U 5.wWhi ch di scl oses purine -
Chont Te8F 75 () cBrot ot A il iaen 6 B BRERp P Ton aginity for
cGMPRRGhtRPE0RT nah6émeidrhrartidtriryi igh ekpresioPnebs T&shd iArthe

both. So the sugar for exanpl é nust show at | east one

esterified OH group. 5W06084281 di scl oses inhibitors

of the El acitvation enzyne that have a sul fonanid

noi ety. WO05051944 di scl oses oxet ane-cont ai ni ng

nucl eosi des, for the treatnment of nucl eosi de anal ogue

I T o s s
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DE2408906 descri bes styryl pyrazol opyri m di nones which
can be enpl oyed as 20anti m crobial and

w@eiwA2id ammat ory agents for the treatnent ofpCT/BP2009/053907
exanpl e, oedema. OBJECTI VE-8F THE | NVENTI ON The

s S b B e TSR A A S B SISRRRC
conc oo REIR T ASLRIRGE FISSHE S PR 928l

(Sodéﬂirﬁgfg et 8NtJ. [BI6NEhepN 21988, 270EI05] P8553-15558)2R HARJ RGN f68nd
of the present invention to provide conpounds that
that PAIEQA 19 stedrglyredpiessed FDE9Mefregionsef e prideramr. Thieee include

ottaci Gy 8RBRboSnn AL ERRS e R o kot (A Gtgeva e
al., J.POESBsEmA00a; Do122), WOGBAMEE) 21193 ARGHLERRE I6AE308Td basal

- It is another objective of the present invention to
forebrai iy RrRrticelap BlAYRN hRartat solgdadearning andheameiy fRieeeRses.

As aid? ETIE R Hover POES: K GGG o HovflbReiritiliy high
affinip fon\G BRIPC PG isiersfofs attous avekdreait low pliysiolegitalt

rofile conpared t ngs of t rror art. .
concdRigRiORS, by Bee SePBESAHETY B BNGroialm MATHNS 6t 2 J. Biol

I Dy I VR e 3 Fuel i
Crer A0S TTS) PORRR O FONEE L UPL ) o
Chent.a1980;, 26576206 26) dP bz 68nKsnwhs mpcromalar; ilespieged Beavo, J.

| . | o D act Vet

Biol. GRgP 8, o AR e ) A TES TARRESR Hiniomgier

Fawcélt$2 af. OPrdY, Qenhesd Ui, 2000 97 6t), QMOQJ‘B?DV% In contrast to PDE2A
correspondi ng di sease. 10 DETAI LED DESCRI PTI ON OF THE

(MurgsRpsERT al. NGRRTeastih d 998 ng9.ueniH-6292 h hepertabtic activity of

PESRLSTY 80534 BIRCAGH 35k H5e USSR 480N Echi i

domalif viatweiich thédPDE Aetivithas bRosteresdliynogreaSelp(Bdavondt dic Gusrent
. defined by the foll ow ng definitions Hci, whereby the
Opiniom érell Bidlegy.i 2009, e 16fde®) of DEPAf IBRIbHeEs M3y thaergforg lead to

R T e B e e

group of nitrogen, oxygen and sul phur, which is in the
This dudlime will m8ke)trevidenttthatr PBERAggagesontosperifit pryaialogical

proce3See ot ERerAsteHsE WREUE Graisd. OB e g ol
PDE%@&M@%@?isﬁéalhﬁ@&h ahyEtﬁth@ bﬂ?érqiDE?raﬂ‘niiIV eherRpbRr and
said heterocyclyl group is bound to the scaffold by

said 1 non-aromatic, saturated, or partly unsaturated

WOOHRENdiselopes §-amingthylosaiistisded pyrazelepyrimidivoses atieh are
POESDBEA TR 47l G TREERRAI N BRYBIC moiety i

the 1 bositivhaf thel pyrazolopyrimidine.

WO04096811 discloses heterocyclic bicycles as PDES9 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
is referred to W0O02057425, 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
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Xi( ) \ #n XX3 15with n =1, 2, 3; xi, x2, -3,

A i ndependently from each other being CH2, CHR2, CHR3,
WO@ERANZ291CR2R3, 200, NH, NR2, or S(0)r with r BCOEPINI/ 053907
2, whereby at |east one of -%Xt, X2, X3 is 0, NH, NR2 or

at the ring is not aromatic while

Ep SéO}r. # nmeaning th g
67Pgp7 nwhich digHlesesrRMAPYMSHtNehaeveRp NG RN¢ sRalcoyes or
fiol Rl = 0
Us 2002858635 MREH KRR APl ChuBledsRieorbaunisd fifhRFboth the
purindeings pnd dind segana( aher nhedifidey, fuegicnalingd romeptheSbdéne sugar
bound hydr pgen ,atoms. For, eac casi on the doubl e
for ex3aHE B SPaBI3 Teasone ot OPEGRRE or of or anly ¢ he
ring systemis saturated. WO

WO0REEYWY 8423i841856d IHHRARSIS P edBT acitvationl8fzymé EteRBtsulfonamid

~ the point of attachnent to the nitrogen atom of the
moietyyrazol o ring of fornmula |. formula 1.2: CA 12) 5

woollh 1ol S5hBJet DS gt aEh e Flaa BiRs g et

nuclebsidarsmel ajuedrel sted disutdéiadudhesd dissrddne invatviag estuland
_one bond it shares with A consists only of carbon
prolife[aHerR angdnfgctiodt may be saturated, partially saturated
or aromatic; the substituents R2 and/or R3
i ndependently of each other and i ndependently of each
WQ09840384 diaglobes ayrazolapyfimadinonag wliichTaree P& 1; Rrapmdal ovingbitors

ot i B R RS TS
disorcfer@‘an@@sérﬁ@ré’éﬂﬁé Lﬁlggerg% shstet.\-atom Preferred are

wo C-atons, or one one N-atom and nore
CH396r $14e (G390 P2E5 1 G 366 £26nEH3R0e92h Dt HiTd , ity 189043,

ngﬁgg!qie&%ﬁﬁg pg/fq,%lcgtfyg%ﬁunggg? wiict NG g coraparg Gilthing eftect and
which2€1Phé SHINEITOEZS BBAPRSGRML disturbances of myocardial blood flow.
US3732225 describes pyrazolopyrimidinones which have an anti-inflammatory and
blood glucose-lowering effect.

DE2408906 describes styrylpyrazolopyrimidinones which can be employed as
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
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
particular in view of diseases, the treatment of which is accessible via PDESA

modulation.
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- 8- Chbheing a 3, 4, 5 or 6 nenbered second ring
systemthat is spiro fused to A and that besides the

wo@o@odrom it shares with A consists only of caP@DRP2009/053907
atorrs and that may be saturated or parti aIIy

t ur at ed substituents R2 and/ or endent |
It is aBPthc%é’ JQ?@'M%P?H}%WQ%&B ENaatien {p B@V@&Wrﬁp%%dp thatgge Msefu'

for th@?’néhtuféétpﬁé 6f 8 édl&%ﬁnt for s trg'?"*tn}i’é?ritréﬂ (ﬁd@%ﬁ&’ﬁ%ﬁ' yl

roup se ected romthe group *1*5
NNNO NNNNN OONSS NNNN - WO 2009/ 121919PCT/ EP2009/ 053907
Yet agother objectiye of the FeseniNngentjon 8,ta psevige gommongs wh)ich Xhow a

better:sige eﬁeg{ pr’(\)|fi|oe c?or%parze’d t%’thé' c%an%unds of the prior art.

Another objective of the present 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.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

The compounds of the present invention are characterised by general formula I:

O
H\N
R4 | N N
S /
N N (0,
R R /\4
c
3. =~R" ]
iy

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

Substituent Hc is defined by the following definitions mi, whereby the index i

describes the order of preference, ascending from @1 to more preferably (i.e. @2),

and so on:

Hc1:

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
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g=1,20r3 Hc4: Hc being the heterocyclyl group
according to fornula 1.1 as defined above for Hc2.
woled@®9/128Hc bei ng the heterocyclyl group accor dPEEPI®09/053907
formula 1.2 as defined abov€-for Hc2. Hc6: Hc being
t he heterocyclyl group according to fornula 1.3 as
from ihefgrasp ohpirtageng pxygen ang\gulphur, which is in the form of —S(O), - with r
09/1 1919PCT/ EP2009/ 053907 - 1 0 - Hc is a
being i o218 non-aromatic, saturated heterocyclic group
of 4 to 8, preferably 5, 6 or 7 ring atons, whereby
sai d rigud fhb%cy%fl? g?@ﬂb@oﬁé&ﬁﬁn@éﬁﬂhon?ar@l‘na%c saturated, or
het er oat on( s) erably 1 heteroatom the
het er oaR&/HY $)1SB raﬂ@dsmp@@wdjcrln@nwmlyg@mprﬁes ebtpast And

sul phur he formof - S(0)r -
Wthr r%eet&rg)eatérg JQIH@ Pr%rﬁ]pre e&rably wth r being 0 and
wher eby preferably sai d heterocyclic group being

at t acheshid tietdrecgaidfdrolid ibyound tu thersaalfiol lay eaidwhnoi-
IS not dlrectl attached tg said rin hetero?tom
Hc71: 1¥AE3LS, é@‘iUé%t@Qdorf PNy URSalaigy repnocyclic ring which

t et r ahy, i di nyl,
pyrroli ‘gﬂﬁeﬂgé&ngﬂ '8?%§ ggﬁ%@w\l\ﬁégﬁég m%‘rng fer ably the
tetrahydropyranyl is 3- or 4- tetrahydropyranyl, the
_g tetrahydrofuranyl is 3-tetrahydrofuranyl, and the
pi peridin is 3- or 4-piperidinyl. 15Hc8: Hc is
Hcis @éT'QF@[Q@NCP&P SIAUPHRCCHFH 0P t@ﬁ”fl@ﬁ@[ﬁ?ﬂ@%b?@d@ or 1.3
tetrahydrofuranyl, piperidinyl and pyrrolldlnyl
wher eby preferably the tetrahydropyranyl is 3- or
formuda 1.¢t r ahydr opyranyl, the tetrahydrofuranyl is
3-tetrahydrofuranyl, and the piperidinyl is 3- or
4%piperidinyl. Hc9: 20Hc is selected fromthe group of
piperidinyl and pyrrolidinyl, preferably 3- or 4-
eridinyl and 3- pyrrolidinyl. Hcl: Hc is selected
the group of tetrahydropyranyl and
ﬁWdrofuranyI preferably 3- or
rahydropyranyl and 3-tetrahydrofuranyl. WO
20 121919PCT/ EP2009/ 053907 -11- .0. Substituent Rl
is defined by the following definitions RL j,
respectively RL.j, whereby the index j describes the
with order of preference, ascending fromR" to nore
preferred definitions Iike R1.0.2, and so on to RL '1
, to R12 and so on: Rto.1: 5 Rl being selected from
_ 4t group of C _8-al kyl -, C2 _8-al kenyl -
n= 1(%% al kynyl -, G _6-al kyl -
G _6-al kyl - S G _3- -al kyl -, C3 7-cycl oal kyl -,

gx% cycl oal kyl -G _6-al kyl -,
X' , X |0g}@p@me(yly-f@n@a@hk@h9t being CHo, CHR CHR C(R )2, CR? R
7-cycl oal kyl C2_6-al kynyl -, C3_7- heterocyclpal%y
O, NI-¢3NR h@f &(@@ymtr@m:kp; 102 @\Lr@rqztw at legst one of X', X X is O, NH,
> 7-heterocycl oal kyl - C2_6- al kenyl -

NR™ t5(R)het er ocycl oal kyl - C2_6- al kynyl , aryl, aryl-Cl-6-
10al kyl -, aryl-C2_6-al kenyl -, aryl-C2_6-al kynyl -
heteroaryl, heteroaryl-G _6-al kyl -

#: meaning that the ring is not aromatic while for n = 1, one bond within the ring

I

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. For each occasion the double bond preferably
is a C-C double bond. Preferably the ring system is saturated.



het er oaryl - C2_6- al kenyl -, and

het eroaryl - C2_6-al kynyl -, where the above-nmenti oned
worewhae®1ay optional |y be substituted by one PCT/RP209/053907

substituents i ndependent | y- 6f one anot her sel ect ed

fromthe consi st of fluorine, chlorine
The *H,egrﬁsf%l:ts 8@ ogﬁgacrpq(gnt iQcthe @Q"Rgen Bem of,.tpg(@yrazolo ring of
formudigCG, F3CG 15 CH2-, F3C-0-, HF2G 0-, HO G _6-al kyl -

0-0-Cl_6-al kyl -, R10-S-Ci _6- al kyl -, Cl-6- al kyl -
C2_6-al kenyl -, C2_6- al kynyl -, C3_7-cycl oal kyl -,

-cycl oal kyl -Ci _6-al kyl -, C3_ 7-cycl oal kyl-0-,
formugtg._ cycl oal kyl -G _6-al kyl-0-, aryl, aryl-C _6-al kyl -
het eroaryl, heteroaryl-C _6-al kyl-, heteroaryl-0-,
heteroaryl - G _6-al kyl-0-, N-I|inked-pyridine-2- one,

N-I'i nked- pyri di ne-2-one-C _6-al kyl -,
N-| i nked- pyri di ne-2-one-C _6-al kyl-0-, C3_ 20

= rocycl oal kyl -,
Acs;g-jeterocycl oal kyl - G _6- al kyl -
et erocycl oal ky1-0- “with C3_ 7 het er ocycl oal kyl
bei ng bound to 0 via one of its ring Catons, C3_
7-heterocycl oal kyl -G _6-al kyl-0- with
C3_7-heterocycl oal kyl being bound to the G _6- al kyl -
5 via one of its ring-Catons, (R 10) 2w3
with -102N-Gi 6-al kyl -, R0-0-3 R-S-, R10- i(K)_1 (R)2i
(R)21 0-00-(R O)N-3 Ri o-Co_ Co,
A beifiy €2 rifg €iBtehh 6C0obnutr b1 kyl -, R R—OO 0- 3i OCOO )

Ro-00-0 ci 25(RL )N-C 6-al k I- i 0-6-al kyl -
B beigg a3, 4‘@p5ﬁmnenﬁ@r%seﬁqrjq\|nng fygtem that is annelated to A and that

be&déﬁﬁt%%'t\g& @t&g@aﬁ‘y ?r‘?el 6811131 N‘sl'(ég%% ?@I é&o@" E)fé o‘ng of carbgn atoms

10  and tha¥rRap bal sdtyated, (;ﬂrﬂall sdtlrated of ahbrb@fe;(thEisubsaiueyts R? and/or
R al kyl -, (R1)2N-802 3 (R10) 2N- S02-Ci _6-al kyl -, and/ or
R indpehdainkly lof 832h, oth#\0a 20 0l k2HRIEAPCBf BB2H 09 A0 HRH0Be at tidg A or
- whereby any of the C3_7-cycl oal kyl -
ring B33 7- het er ocycl oal kyl -, Caryl -, heteroaryl-, N-
| i nked- pyri di ne-2-one-, (R1)2N-CO-C _6-al kyl - groups
nmenti oned above may opti onal Iy be substituted by one

The two ringy @tomebitiat bire sharedrisletpentdentingy spdtenseA amat Béjottd may be C-
sel ected fromthe group consisting of fI uori ne,

15 atomgmihimay bs bndtaEs piophe Niaay bgon G- agihe s ong-pay be a N-

atom. 53@6% ard ﬁ/&@f atoHFnggrQ)n (%3 Bﬁé‘?\f %&)Hg &?ih?ﬂre preferred are

two Ct&ioo) Nhe qnared phind indayabé wl smglatmrld & Rdoulﬁe?odﬁﬁ 00-,
Rl 0-00-, (R1)2N-00-, (R1)2N-CO-CG _6-alkyl-, R- 1
0 CO(R o)N3 R 0.cO_-io (K)NG 6a|ky| R 10
formuARLBN-, R10-00- (RL) N-G _6-al kyl -, (RL)2N-00- 0-
(RI) 2N-00- (R1) N-, (R1)2NS02- (R1) N-,
(R1) 2N-00- 0- G _6-al kyl -, (R1)2N-00-(R1) N-Ci _6-al kyl -
R1-S02- (Rio)N, Rio_s02 .-io.

with

20

A, being the ring system of formula 1.1;



(i-<)NG _6-al kyl -, (R1)2N S02-(R1)N-C _6-al kyl -
(R1) 2N- S02-3 (R1) 2N- S02-C _6-al kyl -, and/ or
wW@008Az9ky | - SO02-. 15Rt0.2: Rl being sel ected fPONEPIN9/053907
group of G _8-al kyl-, C3 _7-8ycl oal kyl -
C berag‘a ?7 g’flt 8? l@@5@11ggrq%,?elck@pldgrrggcgﬁzerrﬁ%%?s,cglpcfrloof?Jlség Ito A and that
besrdé% lere %e%@rhmﬁﬁéérhearte % \%o%%gﬁs{‘ﬁgl?%é%?% !afogs-gnd that may be
saturatetllorr‘@rhallybsetardled j thret ssbdiyueme Riramoe RS umerbéndermtly of each
i ndependently of one another selected fromthe group
other @pasndepenglently fof @ach meandcyl roay be, atisingrd & ringd@i ne,
oxo, HO, NG, 02N, F3C, HF2C, FH2C, F3CCH2-,
F3C-0-, HF2C-0-, R1-0-Cl_6-al kyl-, Cl_6-al kyl -
C2_6- alkenyl , C _6-al kynyl-, C3_ 7-cycloal kyl -,
Hc3: C3_7-cycl oal kyl - C1_6-al kyl -, aryl, aryl-Cl_6-al kyl -
— heteroaryl, heteroaryl- 25Cl_6-al kyl -
N—Iinked-pyridine-2-one,
Hc baihg arfieteraeycliybgnoepseteciedirodn tiekgrioup of3
7- het erocycl oal kyl -,
C3_7-heterocycl oal kyl -G _6-al kyl -,
tet N/dr of ur any2QD- , tetrahySropyranleD
pﬁﬁEEEdinyl-O* W t|h piperTTI@jl being_h to 0 via
one of its ring C atons, pyrrolidi ny40- ‘With
pyrrolidinyl bei ng bound to O via one o its ring G
2 09/121919P / EP2009/ 053907 13 - . ,,10 atons

, kr< o _6- aI . R10- 0- 0)2r\r
( _ al 10- ] 7
)N -<- O)N-O *6 , o

RlOO 00- (RlO)N— wher eby any of the 7 cycloalkyl
C3 heterocycl IkyI , ar heteroar , N-Ilnked-

e 2-o0n rahyd opyr \7
p,r | nyl , pg; I di nyke R )ZI\L- Cl 6- al
groupy ment i nee—hbove may Optional |y b8 substit ut

by one or nore substituents |ndependently of one
anot er select@ﬂ fromthe group conS|stEp

o C)orom e, , Pﬁp HF2 \7
F3C— - 3C—0 *HF2 0-
k

hbterocyc d&lkyl R10- 0- C1_6- m
Cl 6-al kyl -, R10-0-, R1C>OO- R 0- 00-, benzyl 0-,

and/Nr (Rl)ZN—OQﬂ mhereb perrdrnyl o pyrrolrdrf%

10§re?Nrably e s bstrtut d c
sel ect g t he group of yI
4-pyridyl, pyrinr inyI, pyrazol yl , thlazo yl,

cycl gpropyl, cyclobutyl, 15c clopentyl cyclohexyl

cychOheptyl, ¢ entyl me et hyl , py
2 tyI , 1- s and 3-peatyl - | tetrakydro uranykigaia
te dr opyr a where the gr oups opti onal

be sUbstrtuted bv one or noré substituents
|ndependently of one another selected fromthe group

consPsting of f chl ne, Q odi ne, N
NCEL Er kyl ;0 Cl_6- arkg
cloalky 207- al kyl
cs 7>Cycl oal kyl -'§ _3-al kyl- _ cF30-, OFs-,
C3_7- heterocycl oal kyl -,

7-he erocycloaDkyP O 6 \0
oxad azonI 0X azo iaz IyI
t%&iz;g pyJ ij fura. yrazol |dyI

da |nyI dlnyl (Ri)Z - al Kyl -

- and/ow phenyl , wher eby the oxadlazolyl
oxazolyl i soxazol yl , trrazolyl t hi azol yl, pyrronI,
furanyl, 25 pyrazolyl, pyridyl, pyridazinyl,
pyri m di nyl and phenyl group nentioned above nay
optionally be substituted by one or nore substituents
i ndependently of one another selected fromthe group
consrstrng of quorrne CHB CF3- CH30-, CF30-,

|~~~ T oA ~



phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl,

cycl obutyl, cyclopentyl, cycl ohexyl, ethyl, 1- 5and
wQ@2@popwhy 1- and 2-butyl-, 1-, 2- and 3-pent yPET/EP2009/053907

t et rahydrof uranyl and tetraBydropyranyl, where these

groups may optionally be substltuted by one or nore

subgtitaents | d dently @ e anot sel ected N
fyom ¥he gro stl of | uori ney~ chl orln \f
bkom pe, i odi C16- al kyl -
CF36-", CF3-, oxadl azol yI riazolyl, pyr azol yl,

furanyl, pyridyl, and/or phenyl, mhereby t he

oxadi azol yl , triazonI pyrazolyl furanyl, pyridyl

and pl\fznyl group nenti qned above may optl@nally be
ut ed 1Qpe or 1§,L§b$tltu I nd pe de
not her | ecte t he gr st| o
orihe, 0-, and/or KIC-

bei ng sel ected Mot he gr Jobr2C1_8- al kyI
C2_8-al kenyl -, C2_8-al kyn , Cl_6-al kyl -
Cl 6-al kyl - S Cl 3-al kyl - _ 7-cycl oal kyI
C3_7-cycl oal kyl -Ci _6- al kyI
C3 7- cyc oal kyl - _6 al kenyl

c cl oal kyI
2%aPkynyl -, 83_7- herdroc)e oaI 0
teroc o kyl - al kylf -,
eteérocycl yl - C2_6-al ken

al kgl - C2_6- aI kynyl , aryl, aryl Cl1- 6-
al kyl -, heter oaryl and heteroaryl -G _6-al kyl -
wher e t he above-nenti oned merrbers may optl onaIIy be

substlotut ed I ent | pe an % one or
nt/s sel ect®d romthe ro p consi sting
Nori ne, 2l ori ne, NC-, 02N,
, FH2C- FSG(QI-@
G 6a|k>§|- , RATN- C16al g%ld'?gr "6 al kyl -

k
G _6-al kyl - 20@%/11,219&)1/%% EF2@08/ 853907 - 15
- 7-cycl oal Eyl f 8C3 7- cycl oabkyl - Ci _6-at &yl -,
C3_7-cycl oal ky kyl - al kyl O-,
aryl, aryl-@g=6; 3IOIK)3I h_ %/gir gg?yl q 260 é
heteroaryl -G _6-al kyl -, heteroaryl-0-, heteroaryl C
_6-al kyl-0-, C3_7- heterocycl oal kyl -
C3_7- heterocycl oal kyl - _6-al kyl-, C3
7-het erocycl oal ky1- 0- vvlth C3_7- heterocycl oal kyl bei ng
bound to O via one of its r|ng 5C—atoms
7- heterocycl oal kyl -C _6-a 2
Hc bet'ﬂg 'VhGhB@f@leM QEPUQ/EC%aWQ t@(f@'iﬁﬁlu'a | 1 as)defchh@bove for Hc™.
C _6-alkyl- via one of its ring-Catonms, (R )2N, (F
5.) NG _6-alkyl-, R1-0-, 101010 (R 10)2 R-S-, R -CO,
He™ R 0- 007, N- CO- . (RL)2N-CO- G _6-al kyl -, R1-00- (RL)N-,
10Ri om_C| R - CO(_6-aI kyl-, R 1-00-0-, Rl 0-00-0-,

Hc béél%& g%oh%@ﬁ%/%lﬁbkgdp acé%]rgﬁlfg tof5thiRa 1 88 deffied above for Hc?.

)N-C _6-al kyl -, (R1)2N-00-0-G _6-al kyl -, (R1)2N- 00-
Hc®: 10(R1)N-Ci _6-al kyl -, R1-S02-(R1)N-,
— "R1-S02- (R1)N-G _6- al kyl -, (R1) 2N S02- (R1) N-
G _6-al kyl-, (R1)2N S02-3 (R1l)2N- S02-Ci _6-al kyl -, and
Hc béﬁwg,ﬁweﬂhénelroc%& rdmea@éwdm@yto%rrhma |@Bad defisePabévd for He?.
_7- heterocycloa Kyl-, aryl-, heteroaryl-groups
rrentl oned above nmay optionally be substituted by HO,
NC-, 02N, F3C-, HF2C-, 15FH2C-, F3C-CH2-, F3C-0-,
HF2C-0-, HO G _6-al kyl -, R1-0-C _6-al kyl-, R1-S-C -
706-al kyl -, G _6-alkyl-, (R1)2N, (R10)2N-G _6-alkyl-, R

Hc4:

N

Hc
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(Ri0)2N-00-, (Ri0)2N-CO-C _6-alkyl-, Ro_CO (R o)N3
Ri 0-00--(Kio
w0 bbogiz®ial kyl -, R COO, R10- 00- 0-, R10-00-0- G _BcHERY0D9/053907
R10-00- (R1) N-, R10-00- (KNG _6-alkyl-, (R
) 2N- CO- O, NgRl 2N-00- (R $ 2:
Hc is Iq_rgggo ){:@il on-aromatic, Lp@}eg\p@tg pr | gr%q(9f4to8 preferably

5, 602' @%@%w tg%sglgarlirﬁée omss%r‘e-é%% é%‘t %'}?%gﬂ > §03-
hetereatbet(s)e@réfembly Hdwejempomf thel heﬁemattym(s) belng selected from

7-cycl oal kyl -, cl oal kyl - Ci
OXVQQEB nptrqg;qrb@m %'PBHT I%E}‘P SU' ki Peﬁ\gdnﬁﬁ@ @rﬁhf’ﬁn— S(% with r being

0, 10308 elf%éa%fffwﬁﬂ’ SRR AR sy Hosferl s ey giagroue

beingi dtttepedde itid Ycafol@ng aa@a}bbﬁ Iringyatefewhichm®net directly attached to
substituents selected fromthe group consisting of
said ringfesterRato®nl ori ne, bromine, HO, NG, 02N, F3C,
HF2C-, FH2C-, F3C- CH2-, F3C-0-, HF2C- 0-
HO- G 6a|ky| R1-0-C 6a|kyI,C|6aIkyI
C3_7-cycl oal kyI , C3_ 57-cycloal kyl -G _6-al kyI , aryl,
aryl -G _6-al kyl -, heteroaryl, heteroaryl-C _6-alkyl -
Hc'1C3_ 7-heterocycl oal kyl -,
— C3_7-heterocycl oal kyl -C _6-al kyl -,
t et rahydr of uranyl1-0-, tetrahydropyranyl-0-,
Hc is ;sekmie};dﬁromﬁh@ grmup of mtmydcbgwian%eten@hvdwidrangl , @iperadinyl,
ne of I1ts rin rrolidin

pyrrO'W'ﬂY'cﬂﬁddP'H?'iaZ Iﬁ@h%w@r%@lwﬁw i@hygrorysanyl igy3- or 4-

tetrah?&%%r&ydg tjﬁ@(t%gm@r@? S alqk %Wﬁrﬂg@éy 0 Sn? I:Eri%)oﬁ_e’rldlnyl is

3- or Rpd@ityRlO) N-C _6-al kyl-, R O CO O, and
R100- 00- ( R10) N-; wher eby any of the C3 7-cycl oal kyl -
C3_7-heterocycl oal kyl -, aryl, heteroar yI
tetrahydrofuranyl, tetrahydropyranyl, pi peri di nyl ,
pyrrolidinyl-groups nentioned above may optionally be

Hc®: substituted by NG, 02N, F3C, HF2C, FH2C,

— F3CCH2-, F3C-0-, HF2C-0-, R10-0-Cl_6-al kyl -,
G _6-al kyl -, R10-0-, R -00-, R100-00-, or (R10)2N 00-,

Hc is lsemmmce{nyrrrﬁhpegrbdp oy tetcahydyopyoang | tejmahpd m‘femlyl pi;mréiinyl and

yrrol{cﬁ@ﬁ va r\éferaﬁl&r{ge tetéahyéopygﬁayws gyte‘t:raﬁydropyranyl the
tetrah%Fde}éﬂyNé' 3 téWefk?yﬁ%MFanﬂ r‘lairiiizt¢>\|e3’p5|per¢d’ ﬁi/l%’ RORY |4+p|per|d|nyl
cycl obut'yl, 20cycl opentyl’, cycl ohexyl, cyclo eptyl,
° cyclopentylnethyl ethyl, propyl, 1-and 2-butyl -, 1-
Hc™: 2- and 3-pentyl -, tetrahydrofuranyl and
tetrahydropyranyl where these groups may optionally
one or, nore substjtuents sel ected

He is Relse1at, 0% 58 SroUn of SIREHGTH SRePyTRISMYpreiomal be ot 4-

7-cycl oal ky1-0-,
p|per@§vygacycl EX rg@ \6 _3-al kyl-0-, CF30-, CF3-, fluorine,

chI orine, bromine, 25C3_7-heterocycloal kyl - and
Hc'%:C3_7- heter ocycl oal kyl -G _6-al kyl-. WO

2009/ 121919PCT/ EP2009/ 053907 - 17 - Rl being sel ected

fromthe group of phenyl - and 4-pyridyl -,

Hc is ggtactst tipn the@r@u@@u@rahy@mwﬁeﬂt&md tetrﬁgv@'@@@nyl, preferably
) € et hyl, propyl, 1- and
3 Or%¥%u?@ﬁﬁ§¥W?P9%%kg§38%¥%gﬁ@§%%?wtetrahydrofuranyl, and
tetrahydropyranyl, 5 where these groups may optionally

be substituted by one or nore substituents sel ected
fromthe group consisting of NG, Cl6-alkyl-0O,

Cl _6-al kyl -, CF30-, CF3- and hal ogen (the hal ogen
preferably being selected fromthe group of fluorine,
chl orine, and brom ne). 100ptional substituent R2 is
defined by the followi ng definitions R2.0.k,
respectively
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wher eby the index k describes the order of preference,

ascending fromR " to nore preferred definitions (like
waR2002)12198nd so on: R2.0.1: 15 R2 independent| yPOf/ERPI99/053907

ot her R2 bei ng sel ected frolththe group of H,

fluorin NC-, F3C-, HF2C-, FIH2C, F3G;CH2-, car box 7Y~

Subsi‘@meet B| @deﬂneggbgirae p‘@éh@yx;mg d@ngora\q; IRynyJ respectwely R whereby
k S, Cl 6-a k | -S-Cl 3- aI preéer

the m@ex d5d§§q‘<l>g/kpes§h@g)rg9|ép‘i@q ere@ge to more preferred

deﬂm%ns?lllg% gg: lé;ﬁqj _ggngto rli |R a@g SO on:

7-cycl oal kyl - C2_6- al kynyl , C3_7- het er ocycl oal kyl -
R1.o.1C3_7- het erocycl oal kyl -G _6-al kyl -, C3_
207- het erocycl oal kyl - C2_6- al kenyl
C3_7-heterocycl oal kyl - CZ 6- al kynyl , aryl, aryl-Cl-6-
1 I -, aryl-C2_6-al kynyl -
R beﬁ{ éeérlggregallfwmﬁget_gro ryl - O _6- aI kyI , 10 heteroaryl
- C2_6-al kenyl -, heteroaryl -

C1.g-alkyi C25:g-alke &3 Kiynyl-( )a -8-RopgalkdNE0Cc T alkyl-, C
183“%’1 %800- %é WYKL Bkél?% P?zr\&%o&%a)ﬁé
7-cyclBamkypR, €9 {dycblkyl-CR1lkyg0 S 1DkIkyICT, 6-atkdtiyl-; cycloalkyl-
d anwoxg@]dawb) 2009/ i%lgPCT#égg%OQ/ 3(/)53%%7 dﬂ%’ -SQ% d y

Cos-dlkyrop-, 03,7-leetemayoioal kyt-0 @iz 1reh etékocycloaiy B Ch3 @By HIE2C- 3

FH2C-, F3CG- CH2-3 HO G _6-al kyl 3 G _6-al kyl -0-3
7-hetatbc _ya;ladalkyll-ng@Ikeﬁslybl ylr-het@iocgelablkyl-Cos{aYIN; aryl, aryl-C16-
(R1)2N-G 3-alkyl -, and (R1 )2N-00-3 5and in case R2
alkyl-j @ry acHkenylo aaylvrs-edenywetaraasylaheieneaiyneraligr-,
his R2 shall be |ndependently of any other R2:
heter@ﬁryl Ewadir@yl arddetgroaryl-(Gie-glyNiyl -, C2- 6- al kenyl 3
C2- 6- al kynyl 3 G _6-al kyl-S-Cl_3-al kyl-

where7 e/%?ﬁcg\ée) ?rL%ff%&gd é?gr%b%}’% lq%?xl &%‘on@lly%eaéukﬁls}lt&e%y one or more

substffidentsciydepahdentyCaf onal bM@bhbf %e([‘é’c_é’d hedrar tey grag) kpisidting of
C3_ 7-heterocycloal kyl-G _6-al kyl

fluorirgg Tchesine, dupelinal idineCoxe, &HQeMG-, :pm Fsc- HF2C-, FH>C- F3C-
107- heteroc cl oal kyl - C2_6- al ky(nér

CHaz-aFg-@5, BFabrGt.- HOhet-erdaryI R™h Gn-oaallwla _6Sa{$kgraﬂ<yb, C16-

alkyl- m‘g; ggﬁegybr '@6 glkgﬁ&lyf%ggcﬁdéﬁﬁ)- Zﬁ,gfay’dﬁ&o& Salkyl-, Cs.

oS R Ll S o
heter$$r§£§f Iect f%%g‘ heh%ge%ggr gg %k)ﬁl&gc N-linked-pyridine-2-
one, g@(ﬁgg‘e—?lﬁ |5|9e%—8ﬁ842§ %E%S gﬁﬂq}n%gp]yﬁg r%l-f—\épetcm-alkyl-o-, Csa.
7-heté}‘?9/c|§am{/lkyd:3 @@Eéioéy@ééﬁblc@q E@ 1(: %eté%%g%gﬁ‘(ﬁ-?\( with Cs.

any ot her I Ng se cted PHe grou

7- hetérbéwoéw NSeifg FHeuhdHFRC- & FHRAC ond 36f Chid- &.@r en¥dms, Cas.
6- al kyl - (preferably C2- 206-al kyl), C2-6-al kenyl -

7- heté%c;ﬁcl@élkylmila%lk(ﬁl -Co- il yE 5. 7Sh§terocycloalk)(l beln% bound to the C16-

6- al kyl - 3-alkyl-, C3 7 cyclo ky1-
alkyl- Gx’iabney@ﬂ |¢EahthfC-@torﬁsa4Fk1)9)lgl\B (R )2N Cq.e-alkyl-, R’ O R’ S R'.
C3,7-cycl oal kyl - C2_6- aI%en yl1l-3
CO-, CB%Q@ ofR yiNEE@ a(FRyr)QM-CDCﬂe-aiéyler (Rydl)@e(lR(y)NS R'_co-
0. C37- het er OCEOJ) oaI -al k {3
(R’ )N@redélkabyc C2F‘6 @KIZ@ -:I. R '°0-CO-0-Cy¢-alkyl-, R'°0-CO-

| kyl - C2 6+al k 1-3
RN RGO RGN ey ﬂ&1§>rzu§$§3r0§%yeulkyl- RO Co-RON-

Cie qr%li') B SRS e, ORI 65 bca- (R N RBMRON-C o

alkyl-, (R"°),N-SO,-, (R"°),N-SO,-C1.¢-alkyl-, and/or C+.g-alkyl-SO,-,
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(RoO)N_, Rio_sO02 (Ro)N_, and G _6-al kyl-S02-3 WO

2009/ 121919PCT/ EP2009/ 053907 - 19 - where the
w@bwva2mvent i oned nmenbers may optionally be subrtT/EP10e€053907

i ndependently of one anot het2by one or nore

substituents selected fromthe gr oup consisting of

fluorine, chlorine, bromne, NC, 02N, F3C, HF2C,

wher@?zgngl Eﬁ%%vg@o@lﬁyﬁ a@yéetqrgwcloalkﬂl) aw_l heteroaryl-, N-

[10 Rl 00- an e
“nkeocégﬂttagw fok(§ r??trogen &%mé\}k grou%s ng]errr@?rr‘g%? oa?%ve may
optuorh!my tﬁélsaba&uﬁdmab ope d)rﬂldﬁla@rsdbﬁﬁthén&flnd@]ﬁe@démry &Rone another

F3C- CH2-, HF2C- CF12-, Ci _6-al kyl-, C2-6-al kenyl -
selec@ﬁom H}engroup Gonﬁsmg(plf flgoGne 3chlokipe; promine, HO-, NC-, ON-,
C3 _7-cycl oal k C3 7- c cl oal kyI G 6-al kyl -
F3C- deijFd-ﬂ;&rl p@jgﬁ"l-'aq( y HF2C -O Cs.7- heterocycloalkyl- R’ OC1_

cl oal kyl %40
6-a|kyi'@_7°3he%‘&%ﬁc?'&”o,apﬂwa'kw )2N-, (R *)N-Cre-alkyl-, R'°-0-, R"-s-,

Rm-c@—ﬁm@fgbgg@{*og;im &_‘ggﬁéﬁé@]@@ -alkyl-, R'*-CO-(R"™)N-, R"*-cO-
RIS R PR B ogop S %Qty Suft gty R o-co-

<R“°>%&?&?C§sﬁ"“éﬁ' B S B, @
soz ndepen ent)?r(]%jg'@'l’%egélk BY o Q‘N@d ﬁNS@Pé*a!kS/Pt eR'%.50,-

one ano her * by “one o

(R1O)NUbRﬂptS€9‘Q3$_F§D1 mlc?cg-gmgtr qm1 gﬁ SOUR' Q}N[@F&%@Wyﬂ AR '),N-SO,-,

|'uori ne
R1ON@(§Q‘@ At ClanB/arl dyd-alk G- 6-alkyl -
R A T R AP e (AR?Loy '(R10.2 ) N-Gi _3-al kyl -

and (R1)2N- OO 20R2' 2: | ndependently of any ot her

R2 bei ng sel ect ed fromthe group of H, fluorine,

F3C-, HF2C-, FH2C-, F3C-CH2-, C _6-al kyI - (preferably
R1.0.2_(32_6- alkyl), (R )2N-CO and R1-00-(R1)N-, WO

2009/ 121919PCT/ EP2009/ 053907 - 20 - 02N, F3C-, HF2C,

FH2C-, F3C-CH2-, HO C1_6-al kyl -,

: | C1-6- alkyl-, (R10)2N-,
R be%g?gkﬁ&éfro% %@[&Hgnd (Rlo)szlooy an((:i in)case R2

is attached to a nitrogen which is a ring nenber of
o géﬂ%yl th é%c{cfgcléélﬁ& 3 C%:ng‘% Eﬁﬁtﬁﬂf-%h{y}’- Ogﬁ%té}‘o'a%logi%yl- Cs.
7-hete7r06)\§élbéllﬂillk&1| s-alkyB 7ar?VCb®¢-U%LaI@/I 6h@{é%éryl and heteroaryl-C1.¢-

het erocycl oal’
alkyl-C3_7- heterocycloalklel 6-al kyl -, aryl,
aryl Cl 6-al kyl -, heteroaryl, heteroaryl Cl_6-al kyl -
C13- al

wher S ShEartktha o R dney bR I% s Sl ¢ more
substBNtaMid&eridentiPof éhé%hbthér%‘élédﬂé&ﬂ@ﬁﬂﬁfétdzrbusfco%%tlng of

anot her by one or nore substituents selected fromth
fluorirgg, @mn)rumbrcshlneglmrﬁné laxor, HE2, NIBS; OoNG-F3@2NF,CRIHZC- F3C-

HF2C, FH2C, F CH2-, HO-Cl_6-al kyl -, R10-0-Cl-
CHo-,8=4}- le HFz@iOﬁ% 1,6-8KY-,0- Bs-QRY0O) QiblesalKGRIydr Lo)s-alkynyl-, Cs.
N-C1 3-al kyl -, and (RLO)2N-00-. 15R2. 3:

CW'DﬂUfé!EeﬁdemyFk@aBW' -&nys-dkHerari2 aneiGre- glévlech%térqafwﬁhewéoaryl-
fluorine, F3C, HF2C-, FH2C-, F3C- CH2-
C1-G'Qgsﬁﬂﬁ-hérl'ﬂwd'pt/m'af?@’%‘? yNﬂiQk%d &ka'an)e -2-0Rg- C}QW'M Gad

rhelBEY Yy b BRI ORI kﬁ@ééﬁwﬁe RGO GREVERS nor
etra o O o PR R VPR PP AT BOnk RGN OYRthe of s

ring GeatdPasy| dyyiolidingh@- iwithcaygeolidihyil e gt Balrebitot © véa oné oddsning C-
which is a ring menber of Hc this R2 shall
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25 be independently of any other R2: H, F3C CH2-,
HF2C- CF12-3 Cl1_6-al kyl -, C3_ 7-cycl oal kyl -,
w@ogAzwed oal kyl - G _6-al kyl -, C3_7-het er ocycl omtkREP2009/053907
C3_7-heter ocycl oal kyl C1_6- -a13<y| -, aryl,
aryl;Cl 6-3g het er oagyl , ter oaryl C}é
stomafB K kiﬁrc; SRV B0 (168 (ROTOEO- o,
10\ 2009/ 12191]09PCT/ EP2009/ 053907 _ -
R’ 'Qowi\ﬁer)@',t'ﬁes@osﬁ%sWM@@@y'mﬁ &kl pydige R O-CO- (R OIN-,

substituted independently of one another by one or

nerdl) o e, b R P B SR B PR REERAP Ninkea-
ey PR GHEa B AR, B o R aBRYOEY Syl R N
CO-Cat AR i PR3 e forih B0 RS, drpRefl HE SHERUNEC Bl bfie Br more

substfslluné/ntgt iRBep&Rderty, ofbREOENEMer dde@dE ft&naiHéYbrodHJ Ebhsisting of
-00-, phenyl -CO and phenyl - O 00-, where the
quorlrm;)oofealonBe,t ibooratheneNber Oy Fogbl-j d1H€dCB-y fd, GudssG-Cirtoed F3C-O-,
i ndependent|y of 15one_apot her bg one or nore
HF2Cs@bs Gatmketesoayslosbtybd R ofd-Che-a sdup Coamelikyglt i rﬁg -, R'°-CO-,

10 fluorine and Cl_6- I ndependent | y of

R 04y~ otie8RYIFD- beﬁ"ﬁjéorséié%ch@oc@r,om”ﬂﬁébﬁr @LR?F@'I*”MLL Opngyrrolidinyl

C ho case R2 is attached to a

prefer,g]bm%r&eﬂy ' 8|bé/q§ F*Rg menber of Hc, this R2 shall
be independently of any other R2 H, Cl-6-alkyl-00-,
Cl- 6-al kyl -0 00-, C1-6-alkyl -, phenyl -
phenyl - G- 00-, (Cl 6-al kyl) 2N-00-, WO

R'932009/ 121919PCT/ EP2009/ 053907 - 22 - Opti onal
substituent R3 is defined by the follow ng definitions
R31 whereby the index t describes the order of

R’ beprgesaeeteddroraticegdduof rom (i . e. R31) to preferably
(|.e. R3.2), and so on: 5R11 : R3 bei ng sel ected from

r of H, hydroxy and R10-0- bei ng
phenyl o o SH0FA BN BV yERZOlly tidagpy, isiopronyl, cycldbutyl,
t I
oyoofEREkbubny, MRS GRS YRR B! berer -
1-, 2- amd%@entyRS&trdﬁ&dtm‘uragpyl—,lantEteSabydndpyemty& R4 and R5
are defined by the follow ng definitions R4/5 m

where\gﬂ%ﬁ%ﬂégg fTI@M el |ogaﬂhi)f§u%s?%e(§ bX PQ’%E%Of o @I & Lg)%rti?unecn? A
mdepBﬁé@nt%) of Gilagéthep sel%@%‘h’ feorh: thEYréms! c&%é%@ﬁﬂﬂﬂﬁ‘ﬁ@ ¥hlorine,

oné anot her being selected fromthe group
brommbumdnmae 0xB3BQ-, NE2(2 1 FHRGQ-, Bng- aﬂnls{aj kyj/cloalkyl@ Cs

2009/ 121919PCT/ EP2009/ 053907
7-cycloalkyl-O-, C3.7-cycloalkyl-C4_3-alkyl-O-, CF30-, CF3-, C3 7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-C4_g-alkyl-, HO-C1_-alkyl-, oxadiazolyl, oxazolyl, isoxazolyl,
triazolyl, thiazolyl, pyrrolyl, furanyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, (R1O)2N-

CO-C1.g-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-.
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23 - R4 and R5 together with the carbon atomto which
they are bound forma 3- to 6- nenbered cycl oal kyl
w@emap21919 wher e t he above- nmenti oned nenbers i neCT/EPING9/053907
the carbocyclic ring fornmedl4ray optionally be
substituted i ndependently of one another by one or
nore substituents 5selected fromthe group consisting
of fluorine, HO, NC, 02N, F3C, HF2C, FH2C,
R104F3C CH2-, HO Cl_ 6- al kyI , CH3-0-Cl1- 6-alkyl -,
Cl_6-al kyI , Cl_6-al kyl-0- and (C1_6-al kyl -)2N-00-.

R4/ 5. 2: R4 and R5 independently of one another
R'b Qgegt%ldqurﬁqhég g 6e _group of H, fluorine 10and
methyl. R4/5.3 4 and R5 being H. Substi t uent

Rl is defined by the follow ng definitions R10.0.n,
phenyle2p e tindel-pyrikiy)-, cydlbprapst, edyglabluéylj cybtopentyl esyaiohegl, ethyl, 1-

t he order ere ce. The erenc scends from
and 2767597 S0 200 218Ul 5 2 Aper Bty HEERYORuGRLE o
tetrah%%'pyr .13.1. Rl independently fromany other Rl

bei ng se ect ed fromthe group of 20H (but not in case

it is part of a group being selected from RL00-00-,
whereth@ssaroups mayloptiqnady be titsed by 9ner mereisubstifuents

mdepEné@%tlya?m%r‘?’q grng’f{r_\eéggllég%q frémlétp'l?%rgu&%nsstlng of fluorine, chlorine,
brom.ﬁ% E)d% |o%| kig-- @ yﬂ*-'d’%th 6 a%dY dlﬁ}cw EP4C| B@ldiaotyl,

-heterocycloa al'kyl -
trlazoleyri Yoy &ol@ alrkgyl; pymmjl;eamrﬂoypheraﬁd
het eroaryl - C1_3-al kyl - WO

0) /121919P T/ EP200 /0539 7
wherdty B XN RO LR RON) SV TR, LAt kit a0 PR U e LS

mentlbhééf aFBYe h%ﬁéb@d Ay tde SisHtIed bgasie GHipBrd Qﬁbﬁtr’mé’nt& 0
nmenber ed Heterocycl oal kyl ring, and wherein one of

mdepehdenttyl—ﬁf aneapsthef stleetduefr@ndhy (glr«mb kghsistinggof ftuorine, CH3-,
may be replaced by -0-, -S-, -NH,

CH3O-NHENCO-arel/aralNy. ) -, - N(C3_6-cycl oal kyl -Ci _4-al kyl ) -
or - 5 NG _4-alkyl)- preferably, and in particular
preferably in case of (RL0O)2N-00-, these two Rl
together with said nitrogen atomthey are bound to
forma group selected fromthe group of piperidinyl,

R11. pi perazinyl, pyrrolidinyl, norpholinyl and
t hi onor pholinyl, and 10 where the above-nenti oned
menber s may optlonally be substituted by one or nore

R befrigPsd|etted Tom itslgrspdent | y of one anot her sel ected
fromthe group consisting of fluorine, chlorine,
brom ne, HO, NC, 02N, F3C, HF2C, FH2C, F3C CH2-,

C1-s-d'f@@C_z-s@a'aékML,'Cz-é;bl&yawq Chyal Kyy-S-, C%@W@@Ha-m, Cs.
G _6-al kyl-0-. 15 R10.0.2. Rl independently from any

7-cycloalkgl-, @1 7tnyclogllekCa et ablylf,rCm-tiaogkplu@o.efalkeny(-b G 7rzycloalkyl-
in case it is part of a group being selected from

Coe- EHQOM)OC?, 7RieteazTy cloal k-, C@?)héﬁel&lCWHOéﬂky' -C1- 6 aIkyI- Cs

| oal kyl -, C3_7-cycl oal k - al

7 het%rﬁ@y%@léylo%z malkezwl aﬁd?rh@t%rﬁﬁdﬂ,ﬁ@(ifbcwﬂM‘ybr ary;bsaryl -C16-
both are bouynd to the_ sa Inltrogen atom t hey may

alkyl-¢ B%téf(??éy"@ﬁaﬁ‘eé%fpé%ﬁ%%@ H-atomforma 3 to 7

menber ed heterocycl oal kyl ring, and wherein one of the

where; %ace\%‘ﬁﬁnﬂéné@ﬂﬁ]ﬁbg ﬁrl‘@églfgﬁéﬁ%l’yoé% E)Q/P%tﬁpfé%dinﬁgéferp&ently of

one arkl(tﬁér_@ycgné azl kndre Gubsktialdngd )selanted N(drh- the gk xbhsisting of
fluorine, chlorine, bromine, HO-, NC-, O2N-, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-,
HF,C-O-, HO-Cyigalkyl, R'°-O-Cig-alkyl, R'°-S-Cig-alkyl-, Cigalkyl, Cs
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and preferably, and in particular preferably in case
of (R1)2N-CO, these two Rl together with said
woedpogen at om t hey are bound to forma group BEl/ER106€053907
fromthe group of piperi din\d- pi perazi nyl,
pyrrolidinyl, norpholinyl and thionorpholiny WO
7-Cycloptiyl-1 Sro10pRl BPLbnsAlEE007 7-Cyzpalkyheds &am@ycloalkyl -C1.¢-alkyl-
above-nenti oned nenbers may optionally be substituted

O-, apy. anvkCor-lkyle ReiSRANYIREroPRtLmenaikitk eeroayiO-, heteroaryl-

Cro-dRiine. GarhoEumseaaee O Hhbe foRevelIgiCroalky,  Cs
and

rhelgRR gy’ k%eiséaﬁgﬁ%rpquh¥%'h¥'awngfq?>ﬁ'd§¥)' Qefiagne o its ring
c 5 AP, o SRR, b o

to thé)r(:&]qg E%'r oar)ﬂ)n pr e$ gé?; atgrrn f'élglQJ %hég@%m%n*\rdcé?ra\myl_ R™-0-,
R'0-gor @bl yrHes. el R”O HR- (§©L egi@?’zle C@Im%eawwuw%o (R")N-,

oxadi azol'yl, oxazol y I soxaz , triazoly

R'%-gdMRIYNYE 4. -@Wyl-0| R.cHwang! ,omaolaﬂoo Q!UOdMHGaIkyI- R'°0-
{9 ridazin and pyri m di nyl ; 15 where the ]

CO-(RBYMe- R @@@R Nb@1 §-alkyy., ORI YIG-Be sbiryit urd),N-CO-
by one or npre subs Bltue%s i nde %endently of one

(R )Hr@{.&elrkytseRecS@i (R oN-t Re -@@uR cQMélﬁd-ahkgl ,o(IR )2N-SOo- (R )N-
fl UOI‘I?: F3C, HRC, FH2C, F3C CH2-,

C1-6-alkB-, @R %298 -S0ky (R, )N-SOaCicgtalkyl arnd@ . Gatiyk$iB-,  20R1
0.114. Rl independently from any other Rl being
selected fromthe group of Cl1_6-al kyl-, phenyl and

wherdff pfi o ﬁ@gséé? S0 R G PR BN it e g -oroups
s o i T Sl e er@”e@’z“P”‘P?CS HF2C-

FHQCZ5$§@S¢HEMGP£(§ o-ndapsodsnt hp-of. xyns/lﬁnRﬂql@f c%Elﬁé}l@dRm-s-c _
from the grou conS|st|ng of quorlne F3C F2C-,

. a|kylFH@<;6ra|E§d|C AN QRS’ ENC@;Q-aﬂ{)JF-WRm 1R kRl Lcarng°0-CO-,

(R"%) 2000 12191%5«:0@@@@9%@539&470 CEB(R"MY-,i rRﬂé?p@@e(MP r\yc1 s-alkyl-,
10 from any ot her R b%l ng sel ected fromthe ar Fkﬁ

R-Q@(hyl R' @t(h@l-@ arid " Ce0O-DCt ytalkyand RnO:@s)s( )Ns R'°0-co-
o.Substituent of ﬁ’ nitrogen atomR' is selected,fromthe .,

(R)rGupativiH, R RYN-Cothy| (RADNGOUR DIy (R )szz-(aQ ON-,
10.the above-nentiongg nenbers,may optional Ly be

(RN Q-Grrscplkyid dPenarfe Oy Rof Nsbne-alligth By SRk Bi-, R'°-S0,-

10.5ore fluorinefs [ ndePende@t |y from

(RN Greq-akey’ béRngz&@@d%dmrcam@w LarlBo b SR, (it 2Ne$O2-Cr.c-

0-s se it is part of a group being selected
alkyl- f?rﬁj-h R?3t¥' - Ror R10-00-), F3C- 10CH2-, 01 _6-al kyl -,
02_6-al kenyl -, 03_7-cycl oal kyl -,
03_7-cycloal ky1-01_3-al kyl -, aryl, aryl- 01_3-al kyl -
R'?: heteroaryl, and heteroaryl-01_3-alkyl-, and in case
where two Rl groups both are bound to the sane
1 nitrogen atomthey may together with said nitrogen
R’ bemngsel€otenh feor the groupeaber ed het er ocycl oal kyl ring, 15
and wherein one of the -0OH2-groups of the
het er ocycl oal k ring formed nay be repl aced by -0-,
Cqs- aI@I- -QQH- cyclq»a(l%/m ,GC@ych:xg:éQa{InyjQ 3-alkyl-, Csz.7- heterocycloalkyl- aryl
P 2 cycl oal ky1-01_4-al kyl) or - N(01_4-al kyl)-
andhﬁ‘ﬂ?@@'bly, and in particular preferably in case of
(R10) 2N-00-, these two Rl groups together with said
nitrogen atomthey are bound to forma group sel ected
from pi peridinyl, piperazinyl, pyrrolidinyl,
nmor phol i nyl and thi onor pholinyl, 20 and
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where the above-nenti oned nenbers may optionally be
substituted i ndependently of one another by one or
worReoe/1s9bst i t uent s sel ected fromthe group CoOnBECEEPINGY/053907
of fluorine, chlorine, bronifhre, HO-, NG, 02N, F30-,
HF2C-, FH2C-, F30-0H2-, HO 01  256- 49 g
wherg)jhg @b(@yp @eghgg}qa mqmb@;samﬁypptlgmﬂly@% lépqggtqjte@mdependently of
[
one aﬁ%Fﬁ bé/?r}ér @ﬁ}ﬁ?ﬁé&ggé‘%hé(erﬁtﬁ%@v%@é(d fbRefheRFrolBid@8sisting of
fluorirdd) @k e bEdriheEPRDO I 5B83N7, F3C27 HF,CL F Fa‘|§(1)-kF|3,C CH»-, F3C-O-,
C3_7-cycloal kyl -, aryl and heteroaryl, and in case
HF ,CwB e HO tavos-Bkylgr BUPO-Baslaligl-e Choalkylt,C4 heycaatiyl-, Cs.
nitrogen atomthey may together with said nitrogen
7-Cyclaalbyi-Casralleyl3 ary, aryllré]msealbwl Heateroaeyl chetarearyl- GnJefﬁ|ky|-5 Ca
and wherein one of the - groups of the

7-hetefecydioaliwt.das kyetar Dﬁsgﬂ(?aikﬂe% wawbetqt@@wdtcéuraﬁvyl Ge-,

tetrahya: ngr%m&-ﬁf qﬁqmy%f; vgl)[hkmpfarldg}yl bﬂp@lbogndgplg,'v a one of its

Oléﬁfn% riolidmyAO- Ry FAIdirR bBIRY S5 16 OWVik 888 offt C-
ing 2}%]0 ! tlyese tIfP\/\ngEl cl)rg}{let hé@ Wi th sa1I d | nit rgge% ing

atoms r(Ry JaNe (Eb )lel € pefathytn, R F@uR seiea@d (Rr ()fN -CO-C16-alkyl-,
10 Piperidinyl, piperazinyl, pyrrolidinyl, norppolinyl
R -CGOrdRt %Ne,n%r pGO- (ith)N -Chs- alhsal WREQECE-ab0y & n@rﬁ@e(rﬁ%gl)N-
menbers may optionally be substituted i ndependently of
one another by one or nore substituents selected from
whergtye ghoupf cdisi SoirreycsialiyluoGamehetaeacycloatkyl-, Hpy. | heteroaryl,
Cl 6-

etratiRSTgarhT RSB gl St hlt biro SR ryprBle avove

ol SthsBRitBE byANECIOIN T @thPQ & F3C-CHy-, F3C-O-,
may%ﬂ ? -, C37g§//c oa?EN ,F% a dhe%erogiry? a3
HFQC\M)erFéOtGQ:ng@m?r-newglérmd Rﬁgfd)ﬁfﬁ Ot@@) oRion] vrr'%),N-CcO-,
substituted i ndependently of one another by ﬁpe or
wherdgBy gipstidianll drysyrtslidas/l pedfechily are sdisstiuited sCeti ng
ég‘y FUOFI Ze F3C, mI§|AF2C- FI—YZC— F3C CH2-, YR
CH3-0-Cl1_6-al kyl -, Cl1_6- aI kyl -, and Cl1_6- aI kyl O-.
R10. 4: Rl i ndependently from any other Rl being
13. selected fromthe group of Cl_6-al kyl-, phenyl and
"pyridyl WD 2009/ 121919PCT/ EP2009/ 053907 - 28 - where
t he above-nenti oned nenbers may optionally be
1 ' ' ﬂgf |y of one another by one or
R beﬁ%@léé@@%@@ﬂ?@?s g]f:t ed fromthe group consisting
of fluorine, F3C, HF2C, FH2C, F3C CH2-,Cl_6-al kyl -
phen)ﬂnﬂ @aﬁdai byﬂldw Opyrmﬁnd TyF @/ra£o|y|2th|a3zdpy| é‘ycl@ér@b?lr a,péMbutyl
2, nore erab nor e
cyclom@vbcm@ppewl —cwloherptyio@ycég@wtf/hﬁ@ihmlt ﬁ@\w\n @@pylm tangl 2-butyl-,
t i f not
1- 2- R FBbait o FnyPlortrart] RS ieRrtifopurdnyt ; 71 ¢ e
provi so for each applicable enbodi mrent of forrmula | of
wheré thesergreops oray-ogstionall{ Beasubstitutex byone emhodi stbgtituents
that conprise Hcl and Hc3 - that if Hc i s oxetan
selec A5 BRIORSSINEEOHPbNCat G- Al -OF o Eeioky Gan
he oxetanyl, there is no substltuent attached to

Cyclgalka' Oar b CHEIGRIYI-G 14-allerld-, §FaCr CFys ToRENG ofhl@dngbromine,
Cg-7-heterocy¥IoarkyI Iar}%e h %etro£§c oalﬁalceq 6- an<e

R

1.4,



10

15

20

25

The index synbols i, j, k, t, m nin Ri, Rzk etc.
are indices, each of which shall have the neani ng of
wamonteger figure: 1, 2, 3, etc. so that eachP®/EP20RZ53907
etc. represents a characteri/sed, individual enbodinment
4. of the corresponding substituents for which 20R1l, R21°
R’ beingselgeiedtfremdiee greun @hs. So gi ven the above
definitions, a generic genius of compounds according
toformula | RI R2. k R3 4 R4/5 mwan, is, full
prenylpar 5% PRF SR PHECP RN (REIoBY) el e
cycloheptyl, clfelo néthgn ettiylll proByrl - Bha-Butys. @1, perngis: -,
Yool Fljt? ngt F?}gt?cat eg ot%r%bgg inaRl Fg.k R3 .4 by
tetrahgarafuramys g tefrahydiopssenyl, for each such enbodi ment
(Hci RR10. n) X shall be 250, 1, 2, 3 or 4, preferably
= , . | . i .
wherdtiese arduBt ey iohefy B BRHRUE o} RESrthoR sRiitents
selectadefror\tRegrolb Ebddistirfg GICNCS, @E@bﬂ@#b-, @S’@.%;@Ryl-i: O dCFs- and
via the carbon atom next to the oxygen of the
haloger dthenlyalogem praferabln bewglesti¢dted romatheagrioep afdlusane, chlorine,
carbon atomvia a -CH2- group. WO
and b5YAEIE)21919PCT/ EP2009/ 053907 - 29 - In ot her words,
each enbodi nent (Hci Rti R2.k R3.4 R4/5m R10. n)
represents a fully characteri sed genius or subset
geni us according to the general formula |, i.e. a
_generic geni Us of conpounds that is subject, the 2K
Optiopalesigstituani &tis siefinedbyrHhe ridltaying stefingionady "t heespectively R™,
variables Hc, Rl, R2, R3, 4, -5 KR and if applicaphe
wherebpthgfindex kdescribesm thexpreles ok preferensst a$¢¢®"@ﬂ)§@m Rc™ to more
context. indi catesl,otherwise - x shall be 0, 1, 2, 3 or
prefeﬁ?dHPEF@P%I(@‘eoéi nNg209 SP ¥t 2 and y shall be 0 or 1
and with the proviso for each applicabl e enbodi nent of
formula | of the invention that if Hc is oxetanyl,
whi ch is bound via the carbon atom next to the oxygen
of the oxetanyl, there is no 10substituent attached to
R*%'said carbon atomvia a -CH2- group. In a 1st general
aspect of the present invention, the conmpound or
) conmpounds of the present invention is (are) defined by
R" inddpendehtlpof agy ethesd neeing aelectat! ingmttoetgneugeher al
formula | characterised by Hci R1.0.1 R2.0.1 R3.1
R415.1 R10.0.1 with_x independently from of anY y: X =
H-, flupring, N&-, BsGr, HF2Gor Riflebalbis(e-&Hz, Garoxyr, Q1-g-alkyl-, Co-g-alkenyl-,
I ndependent |y of any Xx: =0 or 1, and
Co-s-g ke laar2lKHl- Py Caneazélﬁvlaét%-salkvb, RiedeTEP!Yse1-oalleys S-Cos-alkyl-,

Cs e Yo e lisitms 2k o eyl Cac ks dison
oy Eeeati il Garstr e Saoa ks bor oy Rafl-Bag alkyl-, Co
rhedBERAGkY-CEr e o e T LoRagn LY e A ReVs gkl e
oSS RGO RGPS b SRR -
heteroaryl -Co.g-alkenyl-, heteroaryl -Co.g-alkynyl-, R'°-0-C,.5-alkyl-, (R'%),N-, R'°0-
CO-, (R",LN-CO-, R"’-cO-(R")N-, R'-c0-, (R"%),N-CcO-(R'%)N-, R"-0-CO-(R"")N-

, R"°-80,-(R"")N-, C1.6-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
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5 Hc as defined by Hcl; Rl as defined by R':"; R2 as
defined by R2.01; R3 as defined by R3.1; R4 and R4las
waledonzdiby R415.1; 10 Rl as defined by R''"; RCT/EP2009/053907
independently from of any yt8x being 0, 1, 2, 3 or 4,
preferabl)é 0, or 2;y |nde8§ndentlé of any :d;
fluorine, ghlgring, mmlry@hma@eblr,uwl,wa 3@£Hs,m re-alkyl-
sol vates_and/ or _tautoperes etc.
Cr-epientido Girsadl kY @-Ges-AkYbx et a-rﬁmy' J«R. aﬂ\h éRbda'Hd?»w alkyl-, and
10, t h arbon atom next to the oxygen of the oxetanyl,
(R )%hhm 'I'S no substituent attached to said carbon atom
via a -CH2- spacer. WD 2009/ 121919PCT/ EP2009/ 053907 -
31 - Thus this 1st aspect of the inventions is defined
as a conpound according to general fornula | O 5with
Hc is a nono-, bi- or tricyclic heterocyclyl group,
and int base RAgs attatradstood nittoigeh vettieh ¢ bing raémiber anBlcathis R? shall
| east 1, preferably 1, 2 or 3, heteroaton(s), which
be mdapenslehﬂe;cbédn\j otbmrtﬂ%e Hyr B3@-CH>-nHERO el o-, &4 ysgakylarth-g-alkenyl-
sul phur, which is in the formof -S(0)r - withr
, Co-s1dlkwivhg @,6-akgrSL1.pAlY- 5@ d-cheloaltkytyChyicygloalkyl-Cs-eealkyl-, Cas.
conprises 1 non-aromatic, saturated, or partly
CyC|9ﬂ§<é(l-Q2at8élﬁeri‘vtbn6@wc¢yd9a4ky{d$amawnwor@37 é?rawa@akyl ,Ls-
het er oat om.as ri nber sai d heter oca/cl yl

heteipRYRoR kY NS L@ kb, Chia- @eéamp@aw Gaiscplfenyl-

. het%'ﬁ%%g»%kw”@%%%&wf oL et hetstdan ﬁ@%rpa@t'&ﬁe-a'ky'-
B 3%@”&"9@20?3&5 e 68 C%“‘ng kg?,%'?f ©HP Alkyl-sO-,

Cl 6-al kyl-S-, CL 6-al kyl - S CL_3-al kyl -

where"—f%‘ éb(&\}é)ﬁﬂe'ﬁi'bned %ﬁb@%%@?bbﬁbnéﬂ_}/ §uﬂ5é/t|tuted by one or more
C3_7-cycl oal kyl -C2_6-al k cycl oal kyl -

substitzergs andgpepdentlcef Qnﬁ@m@tm)ﬁelmq;&p‘pm the group consisting of
C3_7- heterocycl oal kyl - C _6- al kyI C3_

y e
nuorifs, HSSAREV AR K46 s SR ot P O i R-0-C1.
| kyl 10 ab .keny 19, ar yd
ool e R e 6?-2§|'%F'%ﬁ’ AR 2n-co-
het er oaryl - C2_6- al kenyl -, and
het er oaryl - C2_6-al kynyl - WO
2009/ 121919PCT/ EP2009/ 053907 - 32 - where the
.4 above-nentioned menbers may optionally be substituted
R™": by one or nore substituents independently of one

anot her selected fromthe group consisting of
fluorine, chlorine, bromne, iodine, oxo, HO, NC,

R? inggpendentiyof apgother RGpaing sefectadiromithe anoup aE2C. 0- |
HO G _6-al kyl -, R1-0-G _6-alkyl-, R1-S-G _6-al kyl -

v i B .@HﬁcyFpogﬁéyl%-aa,!o%nz,¢1;@1a1k,w-@geferauy
oralkyl), Pl REr ¢ ala by G Y e G SRS -l
-cyclﬁgfksr- @a»)é}cy?bg“&é_k%e-%%!-, (%-rgyabgl}@ll-eg_a-alkenyl-, Cs.7-cycloalkyl-

oo YL L AEAIGRECE  fhogior o - Cr

7 hete7rob§;6 ﬁéélggl)rl%% %hkoeigyLyFQ, éheterocxcloalkyl -Cp.g-alkynyl-, aryl, aryl-C1.¢-
qsetardmreh@fefsb@am@amw vmtoro@g, awr—hm@m@m‘@wl

bei ng bo via one of |ts ring C

(R10)21H-EEDeR3858ﬂ)QR| M-- RI°-6ca| 1Dy M-00-(R’ )N R soz (R1O)N and
_7- heterocycloalkyl bei ng bound to the G _

C1_6 aIkyI SOQ'

alkyl-
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-- alkyl- via one of its ring-Catons, (R10)2w3 (F10 )
N-C _6-al kyl-, RO-0-3 R10-s-3 R10- CO, Rl 0-00-1 i
WO 200000919 (R )2N-CO- G _6-al kyl-, R 1 o_CO COold¥/BPIR09/053907
OcO , (R -.1o (K)I\L‘@ 6a|ky| RlOOO-
0-0-, R10- 08 al kyl -, Rl 00- 5(Ri )
whereﬁf‘&at&ye mqn(tjo & njemn@‘rsgngy W{uonal{bee substltuted indepéendently of
)
one a%ﬁ%‘rg)% &ﬁ%r—ﬁloﬁé g%g)strtuérg% S%%C@K&?L frgﬂrg e gr g Ggp@oahié%g of
quorlr(é?bh)o?NeSB?orhlnb NC-, @oNN-EYG-6HFCK Y HC{ R%()SKL\H§OE+C$C1 g-alkyl-
(R10) 2N- S02-C _ 6a|k|- nd/or G 6-al kyl - S02-,
, C1.evitlieyl €Dy 1angikf, (Eh&aﬂ@l 7R VPuNART)N-C1.5-alkyl-, and (R'°)2N-CO-,
C3_7-heterocycl oal kyl -, aryl-, heteroaryl -
| i nked- pyri di ne-2-one-, (R1l)2N CO G _6-al kyI - groups
menti oned above may 20 optionally be substituted by
one or nore substituents independently of one another

o EEHSEED SERTR FERRRIREH A B
this R'z%@gﬁ:g% mdé:ﬁé:lo%ntl 'd?%ﬁy%}{hse_%z g—1 gﬁer@ﬂé’ I-ﬁ%bkiﬁtr C1 e-alkyl-,

Coe- élﬁe@;w@%ﬁwﬁg Céigta(@l@éh\*&%%&i Cs. 7-%)/cloalkyl- 037 cyccl)oalkyl-

Cie aﬂl’é;(llf%, %b&/g%%lﬁyla(tkgia’rke 699 c?cloal?@l @QQ;OaIQynyI- Cg_ o

7-hetdrBeydibalkyl6-@4. k—hbteroéﬁl@él?%@@e-@myl (Bbe)fﬂd‘tbtﬁ@y(:lﬁé[)kMCQ 6
(Rio)2N_ S02- (R o)N-3 - i02 K)
alkenii-00s. ﬁ)—h@ter6eynldalkyl C4. Rﬁ)l@/NyDDaWRhmm s-alkal- kyéteroaryl
R1- S02- Fg1 R(Fi 0_s02 0
hetergawytzC16- aiw&w Q@)@am@ezR?Omp@o(R% )2W4G0-, R'°-CO-, R"-80,-,
(R1) 2N- SO2-, (R1)2N- S02- G _6-al kyl -, and/ or
or C1eraligy = Qyt - S02-: WO 2009/ 121919PCT/ EP2009/ 053907 - 33
- R |ndependently of any other R2 being selected from
the group of: H, fluorine, NG, F3C, HF2C, FHC,
F3C- CH2-, carboxy-, G _6-al kyI -, C2-6-al kenyl -
C2- 6-al kynyl -, G _6-al kyl -
wherélh_eﬁat&b\}elineﬁtléhe_@mrkbférs,may @bt&@r@éilyyoe substituted independently of
6-al kyl -S-C2_3-al kyl -, C3_7-cycl oal kyl -,
one a@gfh;e_ré%y&r@aq)q@pr@sutgstgwryp sefected from the’group consisting of

fuoring HOTNGE DAV E5E- %%fé;?ﬁ'c@f‘?me%%%a\kw -0-Cs.
orallo 1Ak AP OIRINCI AN -l -and (R")N-CO-

C3_7-heterocycl oal kyl -C2_6- al kynyl , aryl, aryl-Cl-6-

al kyl -, aryl-C2_6-al kenyl -, aryl-C2_6-al kynyl -

heteroaryl -, heteroaryl-C _6-alkyl-, io heteroaryl
R22. C2_6-al kenyl -, heteroaryl -C2R

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

H-, fluorine, F3C-, HF2C-, FHyC- F3C-CHy-, Cq-alkyl- (preferably Cog-alkyl),
(R'%),N-CO- and R"°-CO-(R")N-,

where the above-mentioned members may optionally be substituted by one or more
substituents selected from the group consisting of fluorine, chlorine, bromine, NC-,
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_6-C26-,-0-C2_3-alkyl-, (R 0)2N-3 R 00_ CoO,
(R1)2N-00-, R1-00-(Ri )N, R o -CO, (R )2N—CO(R’
W@N93218i19 - O CO- (R ) N1O, R10-S02-(R10) N-, PCT/EP2009/053907
O 6 al kyl - S02- and oxo, w#e the above-nentioned
ers may optionally be substituted by one or nor
O2N- ,sﬁb@t | Hﬁéﬁt,d:fﬂz@eﬁeﬁdél’ﬂm yHEFC oaé o tChes-akiyl- @c@eatalkyl- Cie
conS|st|ng oﬁofluor|ne chl ori ne,
alkyl- b(“%n‘)aﬁ\b U%b -Garralkyts@nd (§2eN-Chpc. | F3c cre-,
HO Ci _6- aIkyI G _6-al kyl - 0-,
C _6-al kyl - C>Ci 6-alkyl-, G _6-alkyl-, (RLl)2N,
(R1)2N-O 3-al kyl -, and 15(R1)2N—OO- and in case R2
and ir %a@étﬁclb%ita'bﬁeé toid h@gBnWIER i$ 8 rehd m&nWHcotfhlé'lR shall
this R2 shall be independently of any other R2:™ H-,
be irdGpehdently H2GnEFated R tHal Ryt CHEZ WAL Iy Cro- aIkyI- Cs
C2-6-al kynyl -, G _6-al kyl - S-CG_3-al kyl
7-cycloadlkyhc Ozl eaickadlkyl- G?&jlkylycC@alHeyéroeycl6aHtlykyC347 -H&derocycloalkyl-
207-cycl oal kyl - C2_6- al kenyl -
C1.g-alRyl7- @yt | aryl-Cyls-aliey| 6- faaetamayyl he@3oarhdier-alkyle) RaP‘|Q/'C‘I13-a|kyI-,
C3_ 7-heterocycl gal kyl - G _6-al kyl -
R’ 0@7 (Ret)eNdé@c,l %al—@@l - T Be-alyb S0,
7-het erocycl oal kyl - C2_6-al kynyl -, aryl
aryl -G _6-al kyl -, heteroaryl, heteroaryl G _6-al kyl,
wheré?ﬁf% %&&ﬁfefﬁaltlbﬁéd mé?i‘ib@t% r99y ’opﬁalgl)yzl’)\b ngstltﬁb@ |ﬁeeper%ently of
, 6- al kyl - S02-, Wwhere the above-nenti oned
one arrmtbew bynalyemnmﬁalswsbmmﬁelecje@drm hee groupreossisting of

fuorife, oo hiCor Ba-corten SaG: BHEr JoRs a1 HAO-CNeaIKarR ~O-Cr.
6 alkyﬁeo iRy 107 B N5 R - (Ea%ch@g E’E&%X&Q?&PN (Fo. 2

N-C _3-al kyl-, and (R1) 2N 00-;
2009/121919PCT/EP2009/053907 - 34 - RB bei ng sel ected
03 fromthe group of H, hydroxy and R10-0-; 5R4 and R5
R*”: i ndependently of one another being selected fromthe
group of H, fluorine, F3C, HF2C, FH2C-, and
,. Cl_3-alkyl-, or R4 apd RS together with the carbon
R" indapemdeotiwof any otiey Rirkeibg sakgctast fiom tBe grouof menber ed
cycl oal kyl group, 10 where the above-nentioned nenbers

i ncl udi ng the carbocyclic ri ng‘fzformed may opti onal l\ég
H-, flyerisabstilG-ut BH26ndEphRdemsCyChe- of-carlbyhetorgigraply br-e-alkyl)

10 re sub hé uent s+ Iected fromthe group consisting
(R (fhe &%('3 5, 02N, F3C, HF2C-, FH2C,
F3C-CH2-, HO Cl_6- aIkyI : CH3- 0- Cl1- 6-a|ky|-,
Cl_6-al kyI , Cl 6-alkyl-0- and (Cl_6-al kyl-)2N-00-; 15
wherdRihe aserenietidhyd fnﬁambensymay loptiordllybieé 8gbstitliteet iadepemdently of
the group of H (but not in case it is part of a ?rou
one appfhial by«ne-emore éWﬁEW@@ﬂeqf&fbf@Uche&mHPPOOS'(S Igg of

f'Uor”igﬂ‘osrL”Le»:E’%“%eLg’{fs & §|aﬂ<k>>f¢' L. 5 6- amsnyl) i

.3_7-cycloal kyl -, C3_ cycloalkyl C1- 3- al kyl -
C3 7 heterocycloalkyl
C3_7- heterocycl oal kyl - ClL_6- al kyl -, aryl,
aryl - Cl,_3-al kyl -, 20heteroaryl, and
and mne:taeed%\rlylatmhedetm@/mtroganthmho@@erlnmmnbemofmc this R? shall
groups both are bound tg the sane nitrogen atomthey
be ingependgeihed’ any hodwr dRni thogesC4iidm f%?r@&"& -t ire-alkyl-, Ca
menber ed heterocycl oal kyl rin and wherein one o
7-Cyclogiyl-g ﬁ@gp@dﬂa'M@1kﬁe@|év|oc9e47g@t%ﬂcyelpak5ykoPﬁéw%spcuéloalkyl-
5rep|a ycI aIk

Cre- a%'ﬁ)('csa"d Féawra}'w'c%%e%w% B b BT B Cr sk,
R1OO%(F§O)‘3(%N @%08{13@1302 Bg,r Hé_% kyP-';Sggg,r abl y in case of
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WO 2009/ 121919PCT/ EP2009/ 053907 - 35 - fromthe group

of piperidinyl, piperazinyl, pyrrolidinyl, norpholinyl
wa@eaotiioonor phol i nyl, and 5 where the above- nertT/BP®d9/053907

menbers may optionally be <sAfbstituted by one or nore

substituents i ndependently of one another sel ected

fromthe group consisting of fluorine, chlorine,

wher{géékf%(sbsfﬁenltm a&@@d}#n 85!{/: ? H%"t:t?cﬁe% J fdéé%glndeﬁfﬁgopgﬁé -another

by on€lér- mbke'bu&titué@t)s Sd@kﬂeeﬁdﬁnﬁhe’ gﬁcﬁupaoanystmg of fluordne 2nd C46-
3 or 4, preferably x =0, 1 or 2, preferably x = 0 or

alkyl-1, nmore preferably x = 0; y independently of any x: y
=0, or 1, nore preferably y = 0; and pharnaceutically
acceptable salts thereof, 15with the proviso for each
appl i cabl e enbodi nent of fornula |I of the invention

R24-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 atomvia a -

R® indgpg2ngpatig of any other*ﬂzrbeingrearestém%mrtbesgubsp bf uent
conprises a CH2-group by which it is bound to
20oxet anyl. A 2nd aspect of the inventions concerns a

H- anddProalkyl-dprsdemdibhoCee-alieher al fornula | of the 1st
aspect of the invention, wherein 25Hc is a
het er ocycl yl group accordlng to a formula being

and iif E£E Wl ait%%%‘@%d&"?%%f&%@%&édﬁ%@i@&%ﬁm Inéh R? shal
be Ina%réc?er?deehdgntl f%rgnpgzg k}gl ng 8—I§é CF—'%Z)ZI\(LJS\(F% RAO CO-,

phen;ﬂ(cE@)andgﬂaRﬁlroCt;oNH NR2 or S(O)r withr =0, 1, 2,
vvhereby at | east one of X1, X2, X3 is O, NH NR2 or

S(O)r.; 10 #. neaning that the ring is not aromatic

wher%"mé gbé n‘l%n’t‘or]r%@ ?ﬁerﬁ%‘r@ %ggﬁgoﬁgl t?% r@@%&ﬁﬁ%‘%‘;ﬁbd%pe:n%ently of

ona oubl e
one ancthboing ometumrrtnme@butltdvn'ﬂs tseteated Frayisthemgroup consisting of
opt i onaIIy may be (a) doubl e bond(s), thereby
fluorinegné&i1m@lkylng- nenber bound hydrogen atoms, wher eby
such doubl e bond(s) preferably being 15a C C doubl e
bond, nore preferably the ring being saturated;
R%S: fornula 1.2:

R independently of any other R being selected from the group of H- and C1_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-, C1-6-alkyl-O-CO-, C1-6-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.
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CA 12) wth 20A being the ring systemof formula 1.1;
B being a 3, 4, 5 or 6 nenbered second ring system
wo baw/12®1annel ated to A and that besides the tROT/BPINE053907
and one bond - which may be?a single or a double bond
- it shares with A consists only of carbon atons and
OpthﬂﬂlaiiUbﬁélwqué %as @edined byghetfolowing gefinitions R orwhereby the index t
omatic; the substituents R2 and/ or R33jnde endentlg )
descr&esetgérprgﬁhef PEFiBren@ie, 88eRNng drogPpEe- #zdot@/ sEyably.(i.e. R*)
andsg i ndependently of each x or y nay be at ring A or
fﬁb B; whereby the two ring atoms that are shared by
the two ring systems A and B both nmay be carbon atonmns,
both may be nitrogen atons or one may be a carbon and
the other one may be a nitrogen atom whereby two
34 Carbon atons or one carbon and one nitrogen atomare
R™ preferred 5 and two carbon atons are nore preferred;
fornula 1.3: wth 10A, being the ring system of

R beigd {RlPRei T b B e COHE A B 5B that 15

spiro fused to A and that besides the one atomit
shares with A consists only of carbon atons and the
substituents R2 and/or R3 independently of each other
and i ndependently of each x and y nay be at ring A or
:ring C 15 Rl being selected fromthe group of
G _8-al kyl-, C3_7-cycl oal kyl -
C3_7-cycl oal kyl -G _3-al kyl -, C3 7- heterocycl oal kyl -
R be@fg_selected?frdrettlee gogup obiHk yyd@ixyb aad IGHLe-alkyle OF, whereby Ci-
aryl-C _6-al k , heteroaryl and heteroaryl-C _6-
6 alkykdlmw optigieal ebQ siebgiiteied-byeone en@@refuddne angrine, bromine
tionally be substituted by one or nore substituents
and"f(ﬁdependently of one anot her selected fromthe group
consi sting of fluorine, chlorine, bromne, iodine,
oxo, HO, NG, 02N, F3C, HF2C, FH2C, F3C CH2-,
F3C-0-, HF2C-0-, R1-0-G _6-al kyl-, G _6-al kyl -,
53 C2_6-al kenyl -, C2_6-al kynyl -, C3_ 257-cycl oal kyl -,
R™ . C3 _7-cycloal kyl -C _6-al kyl-, aryl, aryl-C _6-alkyl -
heteroaryl, heteroaryl- G _6-al kyl -,
N-1inked- pyrldlne 2-one,
R’ beipg Hnked- pyri di ne-2-one-C _6-al kyl -, C3_
7- het erocycl oal kyl -
C3_7-heterocyc|oalkyI-Ci_6-aIkyI-,
t et rahydrofuranyl1-0-, WO 2009/ 121919PCT/ EP2009/ 053907
- 38 - tetrahédropyranyl 0-, piperidinyl-0- with

SubstuBRfs RPrld R e degived B0t Yolwang definitibhsRIY™ whereby the
C-atonms, pyrrolidinyl-0- with pyrrolidinyl being bound

indextra descriBedniee @rdért 6f priefigrefcat @ﬁfﬁandﬁr@lﬁb&N(_ ie. R > t6Tpreferably
) ClL 6-alkyl-, R10-0-3i0 ,-s2 V<) NO0O0-3
)@ €061 _6- al kyl -

R3.2

4/5.1,
R

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

F3C-, HF2C-, FH2C- and Cq.3-alkyl-,

or
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R1O 00- (R1I0)N-3 R1O-00--10 (1- )NCl_6-alkyl-, RL
0-00-0-, and/or R10-00-(R1)N-, 5whereby any of the
w@o9Azwed oal kyl -, C3_7-heterocycl oal kyl -, ar yPCT/EP2009/053907
heteroaryl, N-linked- pyriddre-2- one,
t et ahydr of ur anyl , tetrahydropyr ang pi peridinyl,
R* aIM/Rr dioiggther Wlth(tlf@ garR@DaEB-tel Whic tb%lﬁﬁ@ bewingi feFada 3- to 6-
tionally be substituted by one or nore

mem%%fﬁgtqygﬁém@gf%@ependentIy of one anot her sel ected

fromthe group consisting of fluorine, chlorine,
wher@ﬂ@%b@e-h@ntioﬁé’d\'men‘?@&s,in@'ﬁaﬁgghad%%ocym&riﬁbﬂormed may
~ F3CG-0-, 10-O-Cl_, 10 HF2C- O-, R .
optionatlyrs sulestuted andgpendeptiy ok one angthes by g or mrig sgbstituents

- 1-0-, and/or (R10)2N 00-,
selec{v\%hjd grﬁy plgécge)% gl ny?ﬁgpéﬁlyrrol idinyl preferably are
quor|r$éJb$®l Nntedi, RIQ:, ¢MF,C- RZHbodﬂg@n@Jﬂ? H’OQ‘f1 _@BkyP! 8BK-O-C.

bei'ng sel’ected from the group o fluorine,
Ik SC, CG1.FHkG-O- BAE-(ChiR-alk cad)kyl (preferably
od ylF 16?1@2” 1é(:RlQS2l\|-CO(CIa_1%da R)im%lg (R1)N-, where the

4/52above nmenti oned nmenbers may optionally be substituted

R"™ by one or nore substituents i ndependently of one
anot her selected fromthe group consisting of
20ffuorine, chlorine, bromne and Cl_6-al kyl-, and in

R* anglaR eindeperdently-efiane @'@pthehb@ﬂgé@ﬂﬁmﬁﬁm theggroup@f H-, fluorine
ma[ﬁ‘oer of Hc, this R2 shall be independently of any

and M@tR¥y Ro: W, F3C- CH2-, HF2C-CF12-, Cl_6-al kyl-, C3_
7-cycl oal kyl -, C3_7-cycloal kyl -C _6-al kyl -,

R45-3C3_7- het erocycl oal kyl -, C3_7-heterocycl oal kyl -
25C1_6-al kyl -, aryl, aryl-Cl_6-al kyl -, heteroaryl,
het eroaryl - C1_6- al kyI R10- 0- C13-al kyl -, R1 0-00-,

R* andd) B&neH-, R1 - 00-, or CL 6-al kyl - S02-3 WO
2009/ 121919PCT/ EP2009/ 053907 - 39 - where the
above-nenti oned nenbers may optionally be substituted
i ndependently of one another by one or nore
substituents selected fromthe group consisting of

Substgtpgo{)ﬁg ang f(ﬁ\'ll%i?g% edcglog\pl@pb%nr{%meh:%gﬁ,drefsrpoe |ng R'O",
wher%—t@eﬁbggi nQTes'Eﬁ Qmé 8?66?-:]b I%P&e%m%t *Hl'ggtpﬁgfel?e\!n%ﬁsé%ds from

R1%-0-Rey pfgjgmn)dgq %/aﬁd gmgn@qurww bei ng sel ected from
the group of H, fluorine, 10and nethyl; Rl

I ndependent |y fron1any ot her Rl being sel ected from
the group of H (but not in case it is part of a group
bei ng sel ected from R100-00- or R10-00-), Cl1 _6-al kyl -

10.0.83_7-cycl oal kyl -, C3_7-cycl oal kyl -Cl1_3-al kyl -, aryl
and heteroaryl, 15 and in case where two Rl groups
both are bound to the sane nitrogen atomthey may

R irfg%%%é?gréﬂwg@ a‘%@wh ‘”%%fh é?@?:tfagrfﬁjerel g%ug)e o the

- CH2- groups of the heterocycl oal kyl ring fornmed may be

H- (buten?&ﬁﬁe&as@’lt 19t rtd*f’ grod;‘f% ?sféfé‘éte lf@fj”)R1'o§)ng;; F;O-SOQ- or

N(C3_6-cycl oa or -
R’ d@Fg) skgb\tmz- -h Uﬁfwk@fﬁymr@ﬁ wc?abmyn msfecmoamw Ci.3-

, these together with said nitrogen
alkyl-at®yn- hé@yo@,rc&)dugxundcg 6-He@SrarclgaIRYIPC §.6late-¢ darlT, oamyl-g s-alkyl-,
group of piperidinyl, piperazinyl, pyrrolidinyl,
heteroany laoidi veteroang-C hi-atkyt-phol i nyl , and 25 where t he
above-nenti oned nenbers may optionally be substituted
by one or nore

R
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substituents independently of one another sel ected
fromthe group consisting of fluorine, NG, F3C,
WOoEReA219FH2C-, F3C- CH2-, CH3-0-Cl_6-al kyl -, PCT/EP2009/053907
Cl_6-al kyl -, and6-al kyl-0-24- WD
2009/ 121919PCT/ EP2009/ 053907 - 40 - x independently of
and i ppsg:where two R~ groupsopoth aner kewich i {hecsameg, nifrogen atom they

oy BRShSLAR oSt 558 815 ARt Rrdpege .
and Vinefei? SRCoP 1R TRRErREE: of A RERR IO S i may be

di i g r g f {0t . -
Rl o e r el LAY, NG RERSFC Ak or
N(C+.R@ik\R QiFetdrably s ahdriat@etitleae prTEad)E i cased d?gRAr?)ng-@O-, these
preferably 5 "6 or 7 ring atons, whereby said ring
two RiP aogethee witr ssid ritrogen atemlthed are Bouret & e §loup selected
preferably 1 heteroatom the heteroaton(s) being .
from séhectgraupr odh oRripgeidinyhi t pipgearinyid yrmekidinyl,t heorpholinyl  and
: being in the formof - S(0)r - with r being
th'oméwwglm 2, preferably with r being 0 and wher eby
and preferably said heterocyclic group being attached to
the scaffold by a carbon ring atomwhich is not
directly attached to said ring heteroatom Rl being

wher%@ie?@é%-%%ﬂﬂ%@dﬁ n%ﬂ@&g%?%gﬂﬁﬁa@ %E%t?itwted by one or more

substifiBents limdepencieotip af bpé -anotr selected from the group consisting of
~7-heterocycl oal kyl -Ci _6-al kyl -, aryl,
fluoring, ghlapnes bEARE, Haro NE-o Q. B, hevbr dattafi-: BCeHzr, HO-Cr.
al kyl -, where the above-nentioned nenbers may
e-a'ky&rpﬁ\p!;enQrCPye-@&ykuQs{eﬁ"&x'ean%%@na_i k¥rOmor e
substituents i ndependently of one another sel ected
fromthe group consisting of 25fluorine, chlorine,
brom ne, iodine, oxo, HO, NC, 02N, F3C 3 HF2C,
FH2C-, F3CG CH2-, F3C-0-, HF2C-0-, R1-0-G _6-al kyl -,
R'%%% 6-al kyl -, C2_6-al kenyl -, C2_6-al kynyl -, C3_
7-cycl oal kyl -, C3_7-cycl oal kyl -C _6-al kyl -, aryl,
10 aryl -G _6-al kyl -, hetergaryl , heteroaryl- WO
R i@mehmeam@a@mrsmm@@m Beig seldcted @ionbhad grdup, of H- (but not in
N-I'i nked- pyri di ne- 2- one, 1 10 10
case itHg paik of agroupibengseleetedifran & I%@I—GQ-;CE_ -502- or R"-CO-), C1.
7- het erocycl oal kyl -,
6-alkyE3 Ca-rHackaadey)s ICaat-Ryaloatkyl 65 as-RIKyL-, aryl and heteroaryl,
t et rahydr of uranyl-0-, tetrahydropyranyl-O-,
pi peridinyl-0- with piperidinyl being bound to 0 via
one of its ring Catonms, pyrrolidinyl-0- with
and irﬁ’%%@'WH’ér@yt\A/obRM?r&giéngompar% E'!(?Lﬁncpft?tl'g shin® fitBgeatom they
5atons, (R1)2N-, (R 0)2N_ci_6 [-, R 10, - 1072
may tdgelheivilth Saiti Rliir@derCaxdeh f6rmalak lte 7 Miemidsted Retgrdeyicloalkyl ring,
R 0-00--iow 03 0-CO-0_ (K )N G _6-al kyl -, and/ or
and Whered-onRi o) Ke3 -Ghlergsbypaudf tbe heteracycipadyt Irig kgrmed may be
C3_7-heterocycl oal kyl -, aryl, heteroaryl,
replaggq ka@dpleﬁdi-hlészﬁyefpaike/{)r,aﬂ‘b(@ns@ffmca?ﬂ}w-ﬁ-4-alkyl)- or -N(C1.4-
kvl tetrahydropyranyl, piperidinyl, pyrrolidinyl-,
a y)( R1) 2NCO- G _6- al kyl - groups nenti oned ab1%ve may ‘0
/ I . Py
and (TBIeRRT; Pl Gun ph ety 37 2Rt OIF BN GG fiegp two R
togethigrowitit Baid) hitktgenoads theygars bdling itd ferm chy@upnselected from the
brom ne, NC-, 02N, F3C, HF2C, FH2C, F3C- CH2-,
groug:@‘@@er’ldlpﬂ, Bipgrazinylrpysrelidinygmorpholinyl and thiomorpholinyl,
and /-heterocycloal kyl -, -6-alkyl-, G _6-alkyl-, R 00
Ri 0-00-3
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R10- 00-, benzyl-0-, and/or (R1)2N- 00-, whereby

pi peridinyl or pyrrolidinyl preferably are substituted
whyoR12009 ; 15 R2 i ndependently of any ot her RECDEPINQ9/053907

sel ected fromthe group of-4%- and C _6-alkyl-, and in

case R2 is attached to a nitrogen which is a ring

menber of Hc, this R2 shall be independently of any

wher%@é%ﬁ%yﬁ%ntlgi%%@éﬁ_ %rls rﬁﬁ% r?gﬁ_)%éj%éé’%ubﬁt%d by one or more
substit@ntsrdepeno2Nt Y 0f pne @natier setdutedirorethesgroup medsisting of
_menbers may optionally be substituted i ndependently of
fluoringh NGmn bker HbsCohél26r, M‘@HZ‘&@HBT@'@&%@H‘V'ULQHQ@!kyéiiand C1-
gg%ng sel ected fromthe group of WO
e-alkyb§tyo/ 121919PCT/ EP2009/ 053907 - 42 - R4 and RS
i ndependently of one another being selected fromthe
group of H, fluorine, and nethyl, preferably both
being H; 5R independently fromany other Rl sel ected
R'%%fromthe group of Cl_6-al kyl-, phenyl and pyridyl and
in case RL is a substituent of a nitrogen atomRlL is
10 selected fromthe gr ouqoof H, Cl _6-al kyl-, phenyl and
R indepedgéentiywhemeanyhethab &/ e bemgt sedeetdd riramb dres graap of
optionally be substituted by one or nore substituents
i ndependent|y of one another selected from {he %rouqo
H- (belonel iSt¢asg bis peftiafc orp Peing, sarted, frap O-CO-, R -S0;- or
40 F3CGCH2-, CH3-0-Cl1_6-al kyl -, Cl_6-al kyl-, and ,
R-C&) 6Caltdlkyl- °3-7%YeiRakyenaphtangd Betesesryls.preferaply aryl is phenyl

or 4 ef.erably x = aRprefera = r
and &fsS pecter g EERRY i Secds Jro JuBLFEERTS! Sfoizrgi onazo
isoxa¥olyl, Qriagélyll, thietodyl Piogfrengbkotaryls Bira2digl, pyridyl, pyridazinyl, and
_ pharmaceutically acceptable salts thereof, with the

pyrimisiiryli so t hat 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
where threbatvo\ad-mentioaed merlib@-sgnay phtioridily tse selestiuteldsy ovee or more

substituent conprises a by which it is bound

substtderys é'ﬂ%?ri%ﬂ”.denv\boﬁ9@9@?9&@1@%@#&5@%@999 congigting gf
4 t ~Of j ' d
toorfd FSPRELCOFILES ERRINLo0R SRS i, COTBMRap ol

O-. the invention, wherein Hc is selected fromthe group
of tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
S5pyrrolidinyl and piperazinyl, whereby preferably the
tetrahydropyranyl is 3- or 4- tetrahydropyranyl, the

10.04etrahydrofuranyl is 3-tetrahydrofuranyl, and the
pi peridinyl is 3- or 4-piperidinyl; nore preferably Hc
is tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,

R A S A
phen%ﬂn@?&g{r%wﬁd gggs%le‘éisa’?E?/lﬁé_tﬁﬁérﬁ%ffar QoGS 28R 20 selected

-cyclo

from %&ogwgf@-ﬁJdﬁl)_/é_m@g%@Hand pyAdyl; het erocycl oal kyl -,

R

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-CHj-, CH3-O-Cq_g-alkyl-, C1g-alkyl-, and Cq.g-alkyl-
O-.

10.0.5.
R :
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7-heterocycl oal kyl -G _6-al kyl -, aryl,
aryl -G _6-al kyl -, heteroaryl and heteroaryl -G _6-
w@bdogh219145 where the above-nenti oned nmenbers PEHEP2009/053907
optionally be substituted 136 one or nore substituents
R10 i ndependent|y of one angther selected fromthe group
Ir@mengenmgfr@m ammﬁheha ORINGr setected fom H@e QTQMm efemethyl-,
: HF2C-, FH2C- CHe- ,
ethyl- Fag@_@rt th;Q,@r@i |n q:@geoRQ |S@L%4q§>t,¢uentgf a@ltgpgen atom R is

selectgh o ff %%P% PPty i g el 18 %al_gy[al y! -

het eroaryl, heteroaryl 20C _6-al kyl -

wherd\tHe atbae- mhdh@@wﬂemh@rs may optionally be substituted independently of
N-| i nked-pyridi ne-2-one-C _6-al kyl -, C3_

one apoRar Y REPRPKS fluorine(s).

C3_7-heterocycl oal kyl -C _6-al kyl -,

t et rahydr of uranyl1-0-, tetrahydropyranyl-0-,

pi peridinyl-0- with piperidinyl being bound to O via

one of its ring Catons, pyrrolidinyl-0- wth

pyrrolidinyl being bound to O via one of its ring

C-atons, (R1l)2N, Rlﬁgl-o 6-al kyl -, R1-0-,

"® indppacienity: frorRan)2oth being s@}ectedzlsumm@gm(tm@)m(,but not in
R10- OO@SRlO JN-Gi _6-al kyl -, Rl (@-00-0-,,and/ or

case msopar(b @Fgrowmbelnmﬁle@iedaffwna OHeOER 7-8 (et @aRkyKlO) F3C-

7- heterocycloalkyl het er oar yl

CHa- |\ﬁ31 sAlkylp Geith kY- Sie- CS{CéQ&'%)Hyd—??eTQY%ﬂ@JkY"CH'GWW', aryl, aryl-
t et rahydr opyr an eridin rrolidinyl-, (Rl)2N
C1-3-ghy! %e%ergp 1an%b%§?ﬁ%§%£9tﬁ3c%®6"g%ove may )c;pt i ogal I)y

be substituted by one or nore substituents
i ndependent|y of one another selected fromthe group
consi sting of MD 2009/ 121919PCT/ EP2009/ 053907 - 44 -
and i lcase ivitearecoR grodﬁsommearel\ls‘ouncﬁ&i\lthe E&fae, nitlbgén .atom they
FH2C-, F3C CH2 3C 0-, HF2C-0-
may togethelneviﬁfr salylmltnegemylatqm Fkl@n@rﬁiloé rmekydered heterocycloalkyl ring,
-al kyl - 00- 00- enzyl-Q-,
and ERLT 0@@1@6 e 069'2 gm@%w tbp%tﬁmqyyloaﬁfy' g forined may be

ol AL Do, 06 S LALES B 008, o
NGt @i?t' el gﬁ?qﬁ%ﬁ“?@aﬁpﬁ%?%&%“(s&ﬁ%% PHE G- these
two R‘m;@%ﬁ&gftogﬁhe&\@ﬁw %fh@ggeh Eﬁj %%?%tﬂggnaftoafb\(m a group

selecfet fford! diyéridinyl Opi @ﬂé’iln rrdﬂl@ﬁﬂW'm@r inyl and thiomorpholinyl
(CL_6- adligyl) 2%93 )grqeythe above- FQrrg?}tlyoned rrerrbeprs v

and may optionally be substltut ed i ndependently of one
anot her by one or nore fluorine substituents; 15 R3
bei ng selected fromthe group of H, hydroxy and

wheréZtHe athdag-mentiomée nesmsbért r rﬁayabbyd)nélry e gulegtititeddhdepdreiently of
substituted by one or nore fluorine, chlorine, bromne

one agRiNgrBY;one or Meke srpStiwents esjrsieR oMy thergreHe cansiskies of

f'uor'_ﬁ% i ﬁﬁérﬁﬁ&bwait@n%&%%ﬁ-h% i HCREsCTHETRO-C.
Al ?@3% St e BRI ot Gy “and

case Rl is a substituent of a nitrogen atomRL is
selected fromthe group of H Cl_6-al kyl-, phenyl and
pyridyl, WD 2009/121919PCT/ EP2009/ 053907 - 45 - where
102t he above menti oned nmenbers may optionally be

R ™“substituted by one or nore substituents independently

of one another sel ected fromthe group consisting of
uori ne HF2C- . 1F

R’ rdﬂ@eadei% gy othet R b mse'efgﬁg'f%fn fegipPef, 5 x
i ndependently of any y: x = 0, 1, 2, 3 or 4,
preferably x = 0, 1 or 2, preferably x = 0 or 1, nore
preferably x = 0; y independently of any x: y = 0, or
1, nor e preferably y = O 10and pharnaceutlcally

T o I o o A o, o "

10.1
R
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20pi peridinyl and 3- pyrrolidinyl; Rl being selected
fromthe group of phenyl, 2-, 3- and 4-pyridyl,
w@ywminyl , pyrazolyl, thiazolyl, cyclopropyPCT/EP2009/053907
cycl obutyl, cycl opentyl cy2:7|ohexyl cycl oheptyl
cI 0 entyl met hyl , 3/ propyl, 1-and 2-butyl -
C16€ﬂ Q‘Cmi@a@y'peaﬂ/wn hetereamldr of ur anyl, and
tetr ahydr opyranyl, WD 2009/ 121919PCT/ EP2009/ 053907 -
46 - brom ne, i odi ne, oxo, HO, NC, G _6-al kyl-0-,

and irg?ag b‘%r% lek%mép&gﬁdsl Ebt'@y%re’ b@%?o 58??‘1' kﬁ(li'rogen atom they

may t6§et?1el’r1%ﬂf Q@MQ“I’@@@R&Y latom G’Scm a 3 to 7 membered heterocycloalkyl ring,
7- het erocycl oal k G _6-al kyl-, HO G _6-al kyl -

and wiereiraookeyof tmaﬁuzygrpupsmfathel Iyeteroqychmlj{yylr]ng formed may be
t hi azolyl, pyrrolyl, furanyl, pyrazolyl,
replacﬁgﬁi bMaQ nyVH= pCapdivaipalky)r1NRs 6 C@”% Qm|4<§||kyl) or -N(C1.4-
2N- 00- and/ or phenyl, whereby the Oxaj)il azoly
a|ky|)of2£¥56'[%h|y, qr@ob@a@%"'W'arPf@fﬁ@Q'W” C@?ﬁ’ é’féﬁ 2N15§)@r,dh9$e two R

oset 4 SaHPESh e B b B PR B g ey

plperéﬂrb;ﬂt byredIRInNAYmORShalihyNBYicE triciastiHaliept s | ndependent | y
one anot her selected fromthe group consisting of

and fI uorine, CH3-, CF3-, OH30-, OF30-, H2NCO-, 10NC-,

nor phol i nyl and/ or benzyl- O-; R2 independently of any

ot her potential R2 being selected fromthe group of H
wheratit &bove-alekyibned meralpersimay aptendiy bessatbstbuteddndependently of

one a%lgh{e?’- egg%%rgrgﬁ%es §u rtltlggp);rs%@%ecggom_;hetghrbap I?:%nglgtlng of
fluorirtg MC 8K BB BB e Ry Gor Rk, gl and Cr.

o-al ﬁbﬁ above mentl oned nenbers nmay optl onal |y be
ubstituted i ndependently of one another by one or
nore fluorine substituents; 20 R3 being selected from
the group of H, hydroxyl and C _6-al kyl -0-, whereby
1030 _6-al kyl -0- may optionally be substituted by one or
R’ nore fluorine, chlorine, bromne and HO-; WD
2009/ 121919PCT/ EP2009/ 053907 - 47 - R4 and R5

.independently of one anRether b |n sele ed fromthe
R™ inglepaRaBR oMy AMPHIRE R aRE TIRetaIg o o G Brapnrel and
R5 both being H R1 i ndependently from any ot her

sel ect fromth ou f H Cl_6-alkyl -,
Ci-6- a%ﬂ 7 8¥1(g %EY' vﬂ?gﬁg@r %@;‘Pabove- nenti oned nembers
may optionally be substltut ed by one or nore

substituents i ndependently of one another sel ected
wherd thmaabm gmtipne@ neirsibénsgnay optiomaliynizs sMuteHlFFadependently of

one apgEr YGNIGO Mok SUbSITIR Femad et aubhasishd of
fuorife, FAC-2HFICOFHhC.P G‘F SR IO G %‘k?'ﬁ’deis%%ﬁf pR8IC o-alky-

O-. fromeach other y = 0, or 1, nore preferably y = 0;
15and pharmaceutically acceptable salts thereof. A 6th
aspect of the inventions concerns a conpound accordi ng
to general fornmula | of the 1st aspect of the

Rjakinvention, wherein 20Hc is selected fromthe group of
tetrahydropyranyl, tetrahydrofuranyl, piperidinyl,
pyrrolidinyl, piperazinyl, preferably

< AP RO Bty

phenyfl-etrﬁtgﬁlmydropyranyl 3- and 4-piperidinyl and 3-
pyrrolidinyl; WO 2009/ 121919PCT/ EP2009/ 053907
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- 48 - phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl,

cycl obutyl, cyclopentyl, cycl ohexyl, ethyl, |and
wQ@2@popwhy 1- and 2-butyl-, 1-, 2- and 3-pent yPET/EP2009/053907

t et rahydrof uranyl and tetr-ad8dropyranyl, where these

grou tlonall be substi tuted bg one or

where {5 4ba FetegtieneRI I TbRRTSY GPtioal Ve LT ¢8R dpgeendently of

one a BEHHr é/eor?a[) %@g?@ggﬂéﬁt@s%ﬁélé&%ﬁ?Lrbﬁ?’ehe‘ﬁl'égb 6c6 FIkStIPg of

quorlrﬁ:iFQ,C- KBF3C,, Fiic@di BaOICH -, CHI3€(Z@1yd alkplyI@ZQIaWyl- and C1 g-alkyl-
furanyl, pyridyl, and/or phenyl, whereby the

O-. oxadi azol yl, tri azol yl, pyrazol yI furanyl, pyridyl
and phenyl group ment i oned above may optionally be
substituted by one or nore substituents
10i ndependent|ly of one another selected fromthe group
consi sting of fluorine, CH3-, CH30-, H2NCO and/ or

x = ONG-2, 3?2’4rafefmakilgn¢#y) dforénynaretpreferablpei 19, $ @neahert

n1the or Cl1 | kyl -, and in cases R2
prefera@? ’Et‘afbh fﬁgqteaeﬂsm @Wg texty i ng nember of
Hc, this R2 shaII 15be i ndependently of any other R2:
y= 0"bra1 %@fe@éﬂﬂ,V/'yg@ rf n@@s@e@ﬁé‘d’ bth@r@%e in e oty -
, pheny , (Cl_6-al kyl) 2N 00-, mhere
the above nentloned nenbers may ogtlonally be. .
with tiagy l@ﬁQV@ij%‘@&ChoﬂiJ@élﬁalfelﬁtémeﬂlm@@é0 sy | g@th@n@ventlon such
nore fluor,i uents. ected from
as for, o g S AR B it B0 otien He g ol 288 wher aby

Cl_6-al kyl-0- may optionally be substltut ed by one or

200 TSNy D3 BPGns STe e85 Al noxl the oxygen of the

i md@pewdmﬁreys 06 sobstitarot hkachssi togase cedtondatbmowat he
group of H, fluorine, and nethyl, preferably R4 and
R8 behSB@¢ﬂb H; X |ndependently of any y: x = 0,
1, 2, 3 or 4, preferably x =0, 1 or 2, preferably x =
0 5or 1, nore preferably x = 0; vy |ndependently of any
X: Yy = O, or 1, nore preferably y = 0; and

The vehassnafoeartd ¢ @ré yndepeedeablremseddhsothber eof . 10 A 7th
aspect of the inventions concerns a conmpound according
to general fornmula | of the 1st aspect of the
i nvention, wherein Hc is selected fromthe group of
pi peridinyl and pyrrolidinyl, preferably 3- or 4-

The ||fd ;{rﬂb&}éll an‘bEh Pk ol Ra'ik@é;aré%ﬁesbeé.a'&g cﬁ‘%\l/rﬁé:h €fall have

e group ‘phenyl ;
the m%)éﬁln@%f%‘?%hte g FI?JW 12, 3%8,1 QB%Héty achCB(a:j @ﬁé‘)@ﬂ: .[epresents a
et hyl’, I'and

charagtegpizetlyindjvid lﬁl reaﬂrbatnmfeut ahthle c&rndagpehd migyshbspwemte/for wifich
1] where these (&joups may optionally be substituted by
R™, Rneeter artpine daflpdtansuent s i ndependent |y sel ected from
the gr oup consi sting of fluorine, chlorine, brom ne,

So 9'\@#’3 thee %Qpa/& %%f%ns tarqeéygfé)gezmquf am@91;r¥4%¢%$lng to formula |
s P O phonpan RS, RO RS e S50k i

}, m agd ougn RigiEOLAIdiede &bgiven mrew Hafhadt! |Nd|b§te‘dtdiaér\msé CDE]
by one or nore substituents 45.m —10n
Specnmoemt@zngfpmeewh ER2hEMosivent (_@(R 'R eRudentR bk shall be

0, 1 fEBanOt h I ect eg f rilrgn t he r%J]Ig?%chlgy sq[:ar%ﬁ the oroviso for

each Spgﬁdﬁ%mdoﬂurﬁén%mo%b@ﬂ O aiveatiss esatitHchis 8ReGRGI, 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- group.
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5 and in cases R2 is attached to a nitrogen which is a

ring menber of Hc, this R2 shall be independently of
waeyoortey R2: H, Cl6-al kyl -CO, Cl_6-al kyl - QODEP2009/053907

Cl_6-al kyl -, phenyl -CO-, phéhyl -0 00-,

(C1_6-al ky1) 2N- 00-, where the above-nenti oned

nmenbers may optionally be substituted i ndependently of

10one anot her by one or nore fluorine substituents; R3

G s e
charagtdtsedigdnas Byset EniiRrRchtdIfg thehe §oMaTa REmMURY PENg

and HO; 15 R4 and R5 independently of one anot her
generiegerRus Of semnegunds hathie sgbiegpoidherpresentiayem®n. and

Such Feﬁfl%rmﬁ{]ﬁ&j{%t'hén@ﬂagi‘e% Eéoﬁmﬁzg:?’ R #nd if applicable R"
of forRUR P4 whe?‘%iﬁ O ndt ig_ra gpecﬁﬁ@&@r‘it%m i}‘]d?&af?d)o@m%%i_s%'- x shall be
erably x = 0; y y of any X: y =

nore pre I ndependent |
0, 1, @,3 or 4 Ipreferablypreshe Oabloy Zyard 9;shaliteghar reoduvittc did groviso for

acce ble salts thereof. , , , : :
each 386520 STSRENERAIJeTDHad S T ipyentian §13 i585ds preienyl, which
is bourldEvib INE BhHIYMSatBRNAEXNS tRe BRGEHBLhRCHRESMI%NER is no

general fornula | of the 1st aspect of the invention,
substithenteattacheld to sagketabbe dtdmata Bh€HF grguppf pi peri di nyl

and pyrrolidinyl, preferably 3- or 4- piperidinyl and

3- pyrrolidinyl; Rl being selected fromthe group of

phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl,

Y. :

2 1SYGRAS e S REBIG SHRIF MG colNBLRRRRMoupas or e
presedt irvedtiGn xefary) defirteat byathediobdwingngrhbodintent according to the

t et rahydropyranyl , where these groups may optionally
gene%ihgﬁﬁgé,Fﬁ%@8&%§egﬁy or nore substituents

i ndependent|ly of each other selected fromthe group

165t6M5R-84 5Bl é/5.1 0.1 Cl16-al kyl -0, Cl1_6-al kyl-, CF30-,

He RCFSR ang hglog%ﬁ% t he hal ogen preferably being

sel ected from 15fl uorine, chlorine and bromne. R2
with i ndependently of any other R2 being selected fromthe

group of H and Cl1_6-alkyl-, and in cases R2 is

. .attached_to a_nitrogen ich is a rjng nmenber of Hc,

X Indgliar Dy G B BB Viibarbridnti S braiky S et Ordord
Cl6-al kyl -CO-, Cl_6-al kyl -O-00-, Cl1_6-al kyl -,

y indetarnil ofehy xphenybr @ 00-, (Cl_6-al kyl) 2N-00-, where
the above-nenti oned nenbers nmay optionally be
substituted i ndependently of one another by one or

and pfrerreaceufmaiiy @aceeiptable: sadtstand/ongolvates and/or tautomeres etc.

thereéf)OQ/lZlQlQPC.T/EP2009/053907 -52-x=00o0r 1, y =0
nd pharnmaceutically acceptable salts thereof. 5 An
9t h aspect of the inventions concerns a conpound
according to general formula | of the 1lst aspect of
the invention, wherein Hc is selected fromthe
, roup .of tetrahydropyranyl and tetrahydrofuranyl,

W“htﬁ?gwgﬂﬁ%pV§103- or 4-tetrahydropyranyl and

3-tetrahydrof uranyl .
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.
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R1 being selected fromthe group of phenyl, 2-, 3- and
4-pyridyl -, cyclopropyl, cyclobutyl, cyclopentyl,

waeymboboxyl , ethyl, land 2-propyl, 1- and 2- bupgi/EP2029/053907
2- and 3-pentyl-, tetrahydr®furanyl and

o hydrOpyran%gﬁ@%@ﬁgﬁgégﬁgEg%é&ﬁﬁéhegwes &M%E%hgxis

relatePWG%ﬁw&JhH%yac%SFcﬁﬁé ?chgferﬁé’r%‘l fdRn @8 pUP consi sting of

l'uo hl ori ne m ne, 1odine, oxo, NC,
Clé-al kyl -0, Cl_6-al kyl-, CF30-, CF3-, oxadiazolyl,
ol yl, pyrazolyl furanyl, pyridyl, and/or phenyl,
|_|20Wh reby the oxadlazolyl triazolyl, pyrazolyl,
fygan ridyl and phenyl group nentioned above may
RY 0P ion Nbe substituted by one or nore substituents

lly
4 Ntly of one anot her selected fromthe group

onS|st|ng of quorlne CH3-, CH30-, H2NCO and/or

R ]églgpcw EP2009/ 053907 - 53 - where the
abova tio ed g al kyl -group(s) may optionally be
substi t ut ed |ndepeﬁ ently of one another by one or
nor e quorlne substituents; R3 being selected fromthe

with group of 5H, hydroxy and C16-alkyl-c}, wher eby
Cl _6-al kyl-0- may optionally be substituted by one or
more fluoripe, chlorine, bromne and HO-; R4 and R>

Hc ag defapshioleHicl y of one anot her being selected fromthe
group of H, fluorine, and nethyl, preferably R4 and
R5 bot h be+@g H, 10 x |ndependently of any y: x =0,

R’ asydefpedPyR 45 preferably x = 0, 1 or 2, preferably x =
O or 1, nost preferably x = 0; y independently of any

0611, nost preferably y = 0; 15and

asﬁﬁﬁ%ﬁﬂé&d$lca||y acceptabl e salts thereof. A 10th
aspect of the inventions concerns a conpound accordi ng

3 .t 3formula | of the 1lst aspect of the

R asf%$g§p%%ﬁh wherein 20Hc is selected fromthe group of
t et rahydr opyranyl and tetrahydrofuranyl, preferably 3-

R an@”?“aélb @Qng@fW?bnyl and 3- tetrahydrofuranyl. R1
bei ng ecte mthe group of WO
2009/121919PCT/EP2009/053907 - 54 - phenyl, 2-, 3- and

R a§dgﬂne@by1a chopropyl cycl obutyl, cycl opentyl,
cycl ohexyl , cycloheptyl cycl opentyl net hyl, ethyl,
propyl, 1- and 2-but I-, 1-, 2- and 3-pentyl -,

x independentiv frohuetayy v: nbeme@ s drapl rmaﬁelrablw 0, fl s e
groups nay optlonally be substituted by one or nore

L ently of each other selected
ylndéééﬁ%¥%g%ﬁ% Mp g ?Eﬁrng of NC-, Cl16-al kyl -
Cl_6- aIkyI , CFBO- CF3- and halogen t he halogen

and pheaﬁecahlmlIjaebogotablmleobrfd/@mdlmtesiaml/orctlauwrﬂmes@n@l
brom ne. R2 independently of any other R2 belng
there@l| ect ed from t he group of H and Cl_6-al kyl-, 10

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.
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where the above-nentioned Cl_6-al kyl -group(s) may
optionally be substituted independently of one another
whyooonzoey nore fluorine substituents; R3 bei nBCT/EP2009/053907
sel ected fromthe group of-3BH, hydroxy and
C16- al kyl - reb ClGakI--rrayotlon
ThUSstEB"sﬁﬁf m% V\Thﬁ“@ V%P@Sf'ﬁu%?fiﬂ%’ aghf QrHQOU’ﬁ @rﬁcﬁ@jmg to
R4 and R5 i ndependently of one another being
gener?g e?tgc]edlfromthe group of H, fluorine, and nethyl,
pref@rably R4 and R5 both bei ng H, 20 x independently
x =0, 1, 2, 3 or 4, preferably x =0, 1 or
ly x =0 or 1, nost preferably x = 0; vy
R4 1 ndepe HentNy of any x: y = 0, or 1, nost preferably vy
har maceutical |y acceptable salts thereof.
Moo/ 121919PCT/ EP2009/ 053907 - 55 - An 1l1th aspect
&R the,i |Rgnf concerns a compound according to
gene[rlaf’]/n xg& the 1st aspect of the invention,
wherein 5Hc is selected fromthe group of
tetrahydropyranyl and tetrahydrofuranyl, preferably 3-
or 4-tetrahydropyranyl and 3-tetrahydrofuranyl. Rl
~ being selected fromthe group of phenyl, 2-, 3- and
with 4-pyridyl -, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, 10cycl oheptyl, cycl opentyl nethyl, ethyl,
propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl -,
Hc is Taer’hbﬁby Bi-Qdrurisydlic, he’té%c?@l%%\’@mér @féw sembdre o8 wHEs 8re
groups may optionally be s tltute one or nore
carbog) st @téeﬁﬁtdbﬂé’ﬁééﬁww groreh 1etYORIIM e Which @re seifcted

grou onsi stin C16- al
from (8 e8P ) nirSiEa5 b SkePand ek e © FbeHarB glmS(O): - with
of bei ng sel ected from 15fl uorine, chlorine
belngFUeI ﬁ%%%ﬁe R4 and R5 both being Hx =0; y = 0; 20
and pharmaceutically acceptable salts thereof. WD
2009/ 12309d 9rETOERIIAIDO0p Bp0r7compises O nap-aromatis; saturated, or

N---- I\Ipartly 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-, C1.6-alkyl-S-C4_3-alkyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-C1_g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, C3.7-cycloalkyl-
Co-alkynyl-, C3z 7-heterocycloalkyl-, C3.7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-Co_g-alkenyl-, C3z 7-heterocycloalkyl-Co._g-alkynyl-, aryl, aryl-C1.6-
alkyl-, aryl-Co_g-alkenyl-, aryl-Co_g-alkynyl-, heteroaryl, heteroaryl-C_g-alkyl-,

heteroaryl-Co,_g-alkenyl-, and heteroaryl-C,_g-alkynyl-,
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I 1 7- [Rix [ R3]y wherein; Hc is a nono-, bi- or
tricyclic heterocyclyl group, the ring nenbers of
wokiogh2@i®e 5carbon atons and at | east 1, pref ePebER2029/053907
2 or 3, heteroaton(s) whic¥ are selected fromthe
roup, of nltro en and s hur, which is in e
wherqgg}engg@ve g(%tlp ed\m@ %r%g]qygo@%n%l%,bezsubé‘t,@teg;Qyoone or more
0 [~ r 0 :
subsGe s U By e B0PtER achiied [T R BRAL spnsigiing of
fluorireynghories Bomiedsibdine] @xel T@ND?, 8B, N, FEOVE MFC- alﬁlslgc F3C-
said heterocyclyl group is bogond to the scagofol d by
CHy- s &:8-Q-,nHR-@rOnaHOcC galkyl-at BJ,-OeC 1 paaikyly RNs8tCy.gakkgl-, Cq.6-
m)nocycl ic ring which conprises at |east 1 heteroatom
alkyl-aCr.s-atkenghrbeb2.6-atkRaylbeiCwyr- sygtlealkyid, Goncydieallyylebips-afkyl-, Ca.
ClL 8-al kyl-, C2_8-al kenyl -, C2_8-al kynyl -,
7-cycloalkgl-gx ky|C3g.-cy@1albyla(Dk§'1alkgl €, 3-atylkyl aryl -63. -alkyl-, heteroaryl,
cl oal kyl -, C37cc|oaIkI-C|6 al kyl - o
heterqg*ygcwcqllé\g»r kﬁe.t@@ayl—@-keny eroaryl C1e-alkyl-O-, N-linked-pyridine-2-

one, @11 k%%{f)&ﬁ@l k%’é-ggp@%—k %l alﬂﬂl;jﬁe7 p&gtd%reof )(/)%leo& e)é‘kyl O-, Cs
7-het er

-hetekabiEFAR %'Y,Cé RS RUGT {9%}/! Csamterogveﬂpaw Q- with s
7het€r§9¥53%Ihgl élﬁéoaﬁéqnd afbd E)e oa&;(é gf (?tsal Coatoms Cs.

nment "oned rre € s rray opti onal

7- hetérHE%bélE\g- ﬂg@ Sg\ﬁrﬂ‘i'dg be%?&c Il?ﬁrbém %r%( to the Ci.g-

nore su ected fromt roupc nsi sting

alkyl- Qflafo'n%%f' |'E‘ser|n§f@ %Edrﬁ§ (F@I"ggn qy%c1hgoa|ky|02ﬁjoo=3ﬁﬂos R'0-

CO-, 2@%-1’2391 NE%HNF@ OB _alki2CR°.CO-R'ON-, R'°-CO-
HO- G _6- al@ é g -aI Kyl 168le%8—0 6 al(kyl)

(R )N}Cﬁs alklyy] Q;EOD cyﬂ LC®y(D- R'°0-c0o-0- Cqe-alkyl-, R'°0-co-
C3 7 cycl oaI k | -C _6-al kyl C3_7-cycl oal ky1- O

(R )N:—?; R @@@QR %M—CQ; -alieyd, (Ry?)QN -Car@tC16-alkyl-, (R )2N -CO- (R )N-
aryl -d,6-al ky| heteroaryl,, heteroaryl -G, 6-alkyl -

Cre-alietler Bar-ﬁﬂz% PMteRoaBQz R’ IN -8)1 ek@mwe (R 7)2N- 302 (R™N-C1.6-

het | k C3 7-het I | kyl-C
alkyl-, @JEDQN%SZOC(éabﬁ@l?sée@maw RN K1 Coo-alkyH 502

7- het er ocycl oal k being bound to O via one of its
whergByRGN: &t o, G m-wc%a{mo e BRISKgPgalEal KR chelpraap-, N
inkec e LB Nl B 10 U i Oy, e may

ophorkll&tt&iﬁkgtlg@@d Pﬁﬁw&'@ Cra?%&%égsﬁtg ﬂl@ %@pg@?@)ﬂf&e another

selectE@iRrom_fHe Br o@cénﬁsﬁhd&?fﬂuoﬂné @ﬂloﬂne BlorRin@0+H,, NC-, OoN-,
R10- 00-0-C_6- al kyl 00- 1000 (Ri o) N-3

F3C-, RHBSCOBH LG4 65T Bh-, 6-50- @J HF,CRD), 205 phieterGtydoalkydy, R ° oc1
(R1)2N-00- -io (1- NG aIkyI ,10R|o s02 (Ri )ON
s-alkyR, R S68-Cr-g-alkyl-, Cqe-alkyl-, (R °)oN-, (R'°),N-C;¢-alkyl-, R"°-O-, R'-s-,
R'°-cO-, R"°0-CO-, (R"),N-CO-, (R™),N-CO-C1.g-alkyl-, R'°-CO-(R')N-, R'’-cO-
(R'ON-Cie-alkyl-, R'-c0-0-, R'0-c0-0-, R'0-C0-0-Cis-alkyl, R'°0-CcO-
(R'N-, R"°0-CO-(R')N-C16-alkyl-, (R'®)oN-CO-O-, (R™),N-CO-(R')N-, (R™),N-
S0.-(R'N-, (R'),N-CO-0-Cyg-alkyl-, (R')oN-CO-(R'O)N-Cy¢-alkyl-, R'°-S0,-
(R'ON-, R'-80,-(R")N-C16-alkyl-, (R'),N-SO.-(R')N-C;.g-alkyl-, (R'°),N-SO,-,

(R"%),N-SO,-C1.g-alkyl-, and/or C1.-alkyl-SOs-;
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(i-< )NC _6-alkyl-, (R1)2N-S02-(Rio)N_ C _6-al kyl -,
(R1) 2N- S02-, (R1)2N-S02-C _6-al kyl -, and
W@R008Azl%kYy | - SO2-, whereby any of the C3_7-cyclpel/kpi009/053907
C3_7-heterocycl oal kyl -, aryd3- heteroaryl -groups 15
menti oned above may pptionally be substituted
In%mﬁaﬂv ¢f BRY iR eeing §ﬁ|e§£9,‘11fr@'tfht@ﬁ WBOUPIOf:, NC-,
02N, F3C HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-0-,

o G S G R L
Co-6- é E&r& & %}; 16" 6I35y|5% (= a%yﬂc&r feragy C1%e- allgyll S- (].22 3-alkyl-,
Cs 7-(&%81)338/I-0I§)7R€ya%agk’%(&w‘%glﬁ gcggf&ﬁégb@ _Cy.e-alkenyl-, Cs.

r-oy oI DR AU Caraies O RIS\ st doaly s giakyt- Co
7- heté%cxc?%_gl 3\82 %%u'ﬂ;kengll §9 rf??%fb%?om?xﬁb@é' I&yr‘syl , aryl, aryl-C4_¢-

aIkyI -sARerfy- %r;ﬂlckyé-alkyﬂwd Kétefra) K et &dary|-C.ps-BH |-

ndepéndent I’y "of” any ot her R2 bei ng sel ect ed from
heter@é@umpg aldenylt | husteiozgyl NgeralEf@i RE2EC,. gEzHRQ (R )N R"°0-
3& CH2-, car boxy- CI _6-al ky &pr ef er abloy
CO-, RIAHO0-, @° G aIRENN- R D2cB- @ PyNCO-(RINE- R ¥y0-0:(RTON-
1OCI Ga1IkISC| 3a|ky|,CS WO
, R"*-30BYR 2191 ORGTARH:B09 @5BOKT, - 58 - C26-al kyny1l-3
C3_7- het erocycl oal kyl 3

where%}?gggg%g%c |§|p§ mé@ gr% n?ﬁtlogma”;%e substituted by one or more
subst&ﬁeﬁshﬁk&fé?ﬂé 1P Bk ke aﬁ%ﬂ%r%‘e‘ﬁéﬁ?@&fr’%nﬁfh)él gro@pXonSistiRg of

er oaryl, heteroaryl -
quorlneﬁmldfyie atdyiing; NIL- 3OgNk,yFF3C; HFRZQG},Z#‘{H_QC-RF@@ -CH,-, HO-C4_g-alkyl-
(R1)2N-00-3 R1-00-(Rio )N-3 R10 - CO: (R1032N-00(R10
, C1.6)ellkyB-GR1.C 1-c30 Ry I @D, -biky - 2B oty 6 (B By-, $2)3NvBies-elkyl-, and
o.the above-mentioned menbers may optionally be
(R'*)2N64, t ut ed i ndependent |y of one another by one or
nore substituents selected fromthe group consisting
of fluorine, chlorine, bromne, NC-3 02N-3 F3C 3
HF2C-3 FH2C-, F3C-CH2-3 HO G _6-al kyl 3
C _6-alkyl-OCG _6-alkyl-, G _6-alkyl-, (R o)2N_,
and ir(Rgééb R2)is B'rtﬁ%%é’c{ 18 é<}ﬁ|tro ARhieRlg gMn%%émJo%r %ﬂ?’lc‘ 'Eh.ngé?eshan

Is attac nltrogen which 's a ring MeEND

d t f t ]
be .ndébenbahséy %aﬁygtHeégﬁ Enﬂgmw HFF% CRBY Qteh Ghﬁk |R2t:2 g alkenyl

, Co-s@k dik@-SiC 6s-alklay] € cldamykyd IIkIC lkyl-, C
e @%Iygl](rglkgl ??4653 7ycyc§g a&gyﬁcg}c/:loay t-o-alY >

cycI%atkybCQ@Lalk@dwmjﬁf—a}clde&kwmg 6 aIkynyI- Cs.7- heterocycloalkyl- Cs

C3_7-cycl oal kyl - 6-al kynyl-3 C3_7-heterocycl oal kyl-3

7-hetaz@cycloalkyl-C+.¢- aIkyI- Cs.7-heterocycloalkyl-Co.g-alkenyl-, Ca.
157- heterocycl oal kyl -G _6-al kyl-3C3_7-het erocycl oal k

7- hetemycaoakkle@yaaﬁ@ay 78Wét9éy|o@ye-laﬂ<a'l| -k eterary!, Aiekgronny < 3%/1 g-alkyl-

é aryl - het er O%é

10 B s, O8N SR, -5k RIFSOmmeronty-S0z,
(R10) 2N- 00-3 R1O-00-3 R -S02-,or C _6-al kyl - S02-

Wher%“’ﬁbe“ Eob U o RGBS S A bR BREb b g ormore

substNéts sndedenideany of 6aé evbeterisetobtéd GopT Bletgroap Todbistl gg of
of fluorine, HO 3 NC-3 02N-3 F3C 3 HF2C 3 FH2C-,

ﬂuorlﬂ?%dii@H:NQ NG FeCalHC-, FﬁiCOF@DCelzalHl@JrQ o-alkyl-, R'°-0-C1.
al kyl - 1oR10- 043 (RLO}@N , (R10.2 ) 3-al kyl-3

6" a|kYérm@1(6F&b<ﬂf\|-FbO :O-, KB i)alded d)eﬂt(Fys‘l@&ﬁyhga@@I(BcokN Q@om
the group of H- hydr oxy and R1- 0O-
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WO 2009/ 121919PCT/ EP2009/ 053907 - 59 - or R4 and R5
together with the carbon atomto which they are bound

wo eooamzioBr to 6- nmenbered cycl oal kyl group, WheCEEP1969/053907
above- nenti oned nmenbers inc}udi ng the carbocyclic ring
formed may 5Soptionally be substituted i ndependently of
one anot her by one or nore substituents selected from

3 [ SLi fluorine, HO, NG, 02N,
R be‘f@%&éﬁégépo%%é@&%@ém HO- C1_6- al kyl -
CH3-0-Cl- 6-al kyl-, Cl1_6-al kyI , Cl1_6-al kyl - 0- and
P-92N-00-; 10R1 i ndependently from any ot her
H- h@ﬁgl nglﬁéﬂel ected fromthe group of H (but not in
case it is part of a group being sel ect ed from
R100- 00-, R10-S02- or Rlo
R* an|g R mdeggnqenthe@fqnq angher | Qelegaﬁql@qted fran thmnp.afﬂ fluorine,
7- cycloalkyl C3_7- cycloalkyl Cl-3- al kyl-, aryl,
F3C- eﬁFyJ cdiHzC aIWIQ 3f8ykr oaryl, and
het eroaryl - C1_3-al kyl -, 15 and in case where two Rl
groups both are bound to the sane nitrogen atomthey
may together with said nitrogen atomforma 3 to 7
menber ed heterocycl oal kyl ring, and wherein one of the
R* and°R2-toigetier @ithtthe eber @ctdrﬁlt@ahhmh thePGré Yotmd oy $S- to 6-
replaced by -0-, -S, -NH, -N(C3_6-cycloal kyl) -
membevedRy6loalkyl gadupy! - C1_4- al kyI) or - N(C1_4-al kyI ) -
preferably, and in particul ar preferably in case of

0)2N-00-, .th 20, t th

wherd e AN Rienibred frdifnd i ndfioflg MRt LIS Find b B iy

optlorfaﬂI?%é’étﬁt%ﬂﬂttﬂbﬁ%deﬂ@rﬂ@hﬂ% bfghe alﬁbeé?'Uberfé/br more substituents
nmof phol i nyl and thi om)er olinyl, and where the

selec@gl V@M tee Oroe gomEsing ef nay ogtl onal |y be substituted
fluoring| 355 N@-ﬂ&z’%"h@? P obBb e FaGHRe S CegAlvlys CHs-O-Cr.

, 02N-, F3C,
o-alkybe s ARy, 1 SplsIF 0, BRATEN S kiR 0k

CH3-0-Cl1_6- aI kyl -, Cl1 _6-al kyl- and C16- al kyI -O; X
i ndependently fromeach other x = 0, 1, 2, 3 or 4,
R10 preferably x = 0, 1 or 6 preferably x = 0 or 1, nore
ingepadaily fram-argy othaoRIDbeinpsaeapaTiErogiapaso7 -
60 - y independently fromeach other y = 0, or 1, nore
preferably y = 0; and pharmaceutically acceptabl e sgjt
H- (btifonetsinotassolt vepal aftfe genfn bamgtefeleﬁ@dpfmul%oq o8-, H‘ -80,- or
10 Hc is oxetanyl, which is bound via the carbon

ato
R7-Gidlt FeeGlie, Sxvagalyos Cmealks@(ré-xlan(;?w cyslepkyl-s Gser- Cycloalkyl -C1.3-
tuent he al d on_ato |
alkyl-g P STPYRORTL <Gpe e POV BB RTE e PG sl ot e Cas-alkyl-,

co un ccor t eneral formula | of the 12th
heter%%r&g d%e%gwgrﬂh@ ?ﬁ% wherein Hc is a

het er ocycl yl group according to a formula being

selected fromthe group of 15fornulae 1.1, 1.2 and

and id case fvaaral tvolR1° gfoup$ Both are\ PoueB td Gve shme nitrogen atom they

or

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(Czs-cycloalkyl)-, -N(C3.s-cycloalkyl-C_4-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
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n =1 2, 3; W 2009/121919PCT/ EP2009/ 053907 - 61 -
Xi, x2, -3, A i ndependently from each ot her
W 2000/021@HR CHR2, CHR3, O0(R2)2, CR2R3, 0, NH, NR2EPIMIN9/053907
S(O)r vvith r 0, 1 2 whereby at | east one of Xi,
is O, N nmeani ng t hat

from ru”?ﬁg; @OHBt o oﬁmr'é“”y\%hl &@e’r’%?r'”lﬂ : pl/erH@'annanQhﬂ?'Hyl and
th ihog system optionally may be a doubl e bond and
|om$)§§hd’| Q 2 orn 3 one bond or two bonds within the

and ring system opt| onally may be (a) doubl e bond(s),

t hereby repl aci ng ring-nenber bound hydrogen atons,

wher eby such doubl e bond(s) preferably being a CGC
wheréjﬂiébé@o\}@ﬁ%ntlaﬁé@ ni@rﬁlf)@ﬁsaﬁb\%’ obh@nélly‘"t&b ?@bé‘t@ut@ﬁtw&ﬁégr more

formula 1.2: A bei'ng the ring system

substrbtﬂemtsnmdﬂrzenﬂemtly DSBnb@unngwea sglected Bom th@ grenp&osdisting of

uorigse e, RETIGE. Hlbmiiin Qan,Q-“sE% B crbitngstadhe, Ho-c.
e P S S

partially saturated or aromatic; the substituents R2
and/ or R3 independently of each other and
i ndependently of each x or y may be at ring A or ring

X indgpe tlgloy anye: xwoOr 1,1y eeohepreterablytx ale 191, gdefeyably x = 0
tens A and B both may be carbon atons,
or 1, @gﬁ%b%?rar?@?ﬁl éogen atons or one may be a carbon and
the other one nmay be a nitrogen atom whereby two
y indegasndienti@lofemy Qf yen@, oraf, moreav@farablyry £rgygen atom are
preferred and two carbon atons are nore preferred; WO
2009/ 121919PCT/ EP2009/ 053907 - 62 - with A being the
ring systemof fornula 1.1; C being a 3, 4, 5 or 6
menbered saturated or partially saturated second ring
and phERhEBRQICalF bob8piBBld LaifsURBRbdr0 A and that besi des the
one atom it shares with A consists only of carbon
atons and the substituents R2 and/or R3 independently
with the peeuiso tarreachanplicablemmbedaiment of fasencita kobihe igventipnpbat
ring Aor ring C Rl being selected fromthe group

at

0]

% S o iin g 1R PAoon atom next to the gxygen of the
abxétaﬂw trmeeg narsxabstmulear atth drvmchibosend wBrtioaaterh Warber s

nag optlonally be substituted i ndependently of one
Hadey™.one or nore substituents sel ected fromthe

is B4R SRRl ot S PGy KA 2 bons o

oxetah9HF2C-0-, HO-Ci _6- al kyI Rl 0-CG _6- aI kyI
_6-al kyI -, C3_7-cycl oal kyI -, C3_
7-cycl oal kyl -G _6-al kyl -, aryl, aryl-G _6-al kyl -

A 2nc€%§§{e§€éﬁé{p& iﬁgérﬁﬂon%fé/c;n'cgrﬁs(sé %lolﬁ%dmd%gccording to ge’neral formula |

of theChst Gspetesiany Ghwsmtion wherdinal kyl -
t et rahydr of urany1-0-, tetrahydropyranyl-0-,

pi peridinyl-0- w th piperidinyl being bound to O via

0 r Y,
Hc is J‘ﬁreg%ro%)?cffwldrggp éoun% t§ OJ E)QHU% g}ég?g @I?’Ftter(]i from tEe group of
formulae 1.1, 1.2 and 1.3:

formula 1.1:
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(R1) 2N-00-, (R1)2N-CO G _6-al kyl - RlO-OO-(RlO)N
WORI®IADW{RIO) N-C _6-alkyl-, R O o O , and  PCT/EP2009/053907

R100- 00- (R10) N wher eby any - the C3_7-cycl oal kyl -

C3_7-heterocycl oal kyl -, aryl, heteroaryl,

t 8t rahydr of uranyl, tetrahydropyranyl, piperidinyl,
pyrrolidinyl-groups nentioned above may optionally be
stituted preferably independently of each other by
()}2 WO 2009/ 121919PCT/ EP2009/ 053907 63 - O-,

n R100- 00-, or (R10)2N-00-, whereby piperidinyl

)’5rrol idinyl preferably are substituted by R10-00-;

dependently of any other R2 being selected from
the group of 5H, fluorine, F3C, HF2C, FH2C,
F3C-CH2-, Cl_6-al kyl- (preferably C2_6-al kyl),

with (R10) 2N-00-, R10-00- (R10)N-, where the above-nenti oned
menbers may optionally be substituted i ndependently of
one anot her by one or nore substituents selected from

n = 1t${§_gr oup consisting of 10fluorine, chlorine, brom ne

'Cl _6-alkyl-, and in case R2 is attached to a

nitrogen which is a ring menber of Hc this R2 shall be

1 ndependent|y of any other R2: H, F3C CH2-,

X X%—jpgc.ln)ﬂﬂ;enctentlg-fmmﬁach atber bemgcCUaJ ViR, CHR C(R )2, CR? R
7-cycl oal kyl - G _6-al kyl -, 7- heterocycloal&yl
O, NFd:sNR h@f&(@érywm@aiﬁ&ﬂ 25@1166%« Ry least ghgjof X', X , X% is O, NH,

, aryl -Cl_6-al kyl -, heteroaryl, heteroaryl-Cl_6-al kyI

NR QrC13-al kyl -, RL 0-00-, (RL)2N-00-, RL -00-, or
Cl _6-al kyl -S02-, where where the above-nenti oned
menbers may optionally be substituted

#: mdamiep engteimiel sin@fis ove Aoeidtierwbie dorenct NMBHE bond within the ring
substituents selected fromthe group 20consi sting of

system gptienallyamay e 6- apylje-bondzand de 'b@ndé’n?f@ 5f3 gAF bond or two

cons Y1 8 18 R Gk 08 LS, LoeYorh kB tepacin

ring-nembabbbund hgdrdgenacstens; wihareby such ldoablecbbrut(shpreferably being

broni ne and HO ; ef er gbl bei n
a C-C34)14 DoaRomer ErBTIbERLI0 Degl Satustefid ks
i ndependent|y of one another being selected fromthe
group of H, fluorine, and nethyl; preferably
formulamti2pendent | y of one another being H or fluorine,
nore preferably R4 and R5 being H, 5R independently
fromany other potential Rl being selected fromthe
group of Cl 6-al kyl-, C3_7-cycloal kyl-, aryl and
heteroaryl, and in case where two Rl groups both are
Eto the same nitrogen atomthey may together wth
t

s g itrogen atomforma 3 to 7 nenbered
é%e eracycl oal kyl ring, 10 and wherein one of the
- CH2- groups of the heterocycloal kyl ring fornmed may be
replaced by -0-, -NH, -N(C3 _6-cycloal kyl) -,
-N(C3_6-cycl oal kyl -Cl4-al kyl)- or -N(Cl-4- alkyl)-
preferably, and in particular preferably in case of
(R1)2N-CO-, these two Rl together with said nitrogen
with they are bound to forma group selected from

rrolidinyl nor phol i nyl
A be"q%@?% I:ﬂ%n%&eﬁppl nyI EIHIgandpa’her eI t Iheyabove ﬁent : oﬁed
B being b8 4, Ehmy 6gpérmueaédi gebend ubgtsysmmatnslalmeetme\d ]lttcy Aénd that
_ anot y nor e stityents sel ec ro
besidgning A MemRATE Brs BeNar+ WBIR Ay 148 & e oF 4 geubls Bond -
share§Hffth » A Fedrs s onlyCER cBrdoh-Gteth& o tk%%ﬁa@'d@%aburﬁ@@, partially

saturated or aromatic; the substituents R? and/or R® independently of each other and
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206- al kyl -O-; 6-al kyl-0-; x independently from each

other x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2,
w@embar@abdy x = 0 or 1, nore preferably x = 0;PCI/EP2099/053907

i ndependently from each oth®r-y = 0, or 1, nore

pref er ab) = 0, 25and ph t |1y tabl e
mdepgaﬂgntﬂbp a%} X Q5 MREN D aég)rrgcgruwg]: % wheall’gg)(/3 heatwo ring atoms

that a%ﬁ%?fa#é’&%%gcﬁg% 3%%2%%%02\ anéB bofN‘m]agt be 22R5SH aRfms both

e I nventions con according to
may tgpank’enoglenfajomnsltﬂ dneofnaty Hoe azarbmsamtthe)omehenemaylbecmnltrogen

atom er ¥ H% berborg hsefo(reIrOCyCI %%e scied.trom preferred
»t‘ﬁ% &PMJW&%& 8 NPBORRINA[ A A

and M@g@%&ﬁ{ &t%ivr%lgr%%blc:eoa%?@r’r%3907 - 66 - X =10, Sor
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

Cq.s-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Cq.3-alkyl-, Cgz.7-heterocycloalkyl-, Cas.
7-heterocycloalkyl-C4_g-alkyl-, aryl, aryl-Cqe-alkyl-, heteroaryl and heteroaryl-C.5-

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-, HF,C-, FH2C- F3C-
CHy-, F5C-O-, HF5C-0-, R'%-0-C4.g-alkyl-, C1¢-alkyl-, Cz.g-alkenyl-, Co.g-alkynyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-Cq_g-alkyl-, aryl, aryl-C1_s-alkyl-, heteroaryl, heteroaryl-
C1-s-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C1_g-alkyl-, Cs.
7-heterocycloalkyl-, C3 7-heterocycloalkyl-C1_g-alkyl-, tetrahydrofuranyl-O-,
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g=1,20r3 * )P X =0, Sor Np =1, 2, 3, 4or 5
g=1,20r3 Rl being selected fromthe group of

W@R008Azlky| -, C3_7-cycl oal kyl -, PCT/EP2009/053907
C3 7 cycl oal kyl -G 3 al kyl-38 C3_7- het er ocycl oal kyI
and heteroar 5 where the apove-nention

tetrah,yg ranyley- HiRer H?M 4Qr WE BipsEiEiny P%‘ﬂ‘&%’é‘ﬁéﬁd@ﬂtﬁ W%Pf its
ring @E%n‘%ﬁ]?ﬁ@(’: |g§1’1§/l @n‘%\ngf %wlﬁu@l‘ B%Hgt toS@I Bﬁg of TtQ'th C-

Istin rine, or | ne

atomchaR W=, (ROZPN CFé’e@ikyI-HRQQ: EF&@%N TESC(RIG,N- OB©1% alkyl-,
HF2CO- HC&O G%Ikl- -OCg _6-al kyl -,

R’ (I@_(IB a)NkyR COS(_W Y- aadlkyl- - R’ G CO-0O-, and/or R"°0-co- (R )N-
7-cycl oal kyI G _6-alkyl-, aryl, aryl-G _6-al kyl -
het eroaryl, heteroaryl-C _6-al kyI -, G

wherqb;qammo@.hg@m @mlagukyl- 03 7 heterocycloalkyl_ aryl, heteroaryl, N-linked-

7- het erocycl oal k

pyrldlﬂ@f?rgwdetsﬁhy%rﬁwaoyl tqt@wgmf@wr@ﬁwdloyl pyrrolidinyl-, (R"°)2N-
coikih hs?m@W@nﬁo@%&&e;&'@%msﬁacﬁbg%ﬂ_agwh?ed%y o8 or more
subst %@tgh@@éd@ﬁg gﬁﬁ_/ gg?g%égﬁ%q ) c{t%d ﬁ8ﬁ1 %ffodréﬁprdoﬂglstlng of

fluoritdER) romin G al L -FHIGOF OFNe.O-
uo M&w%)N%W%% & F‘é}E &“Q-O 00:-¢RIOFRE-O-,
HF ,CROO@DPhéBESNGalkyWORIO @qu?el&kﬂl?cm gaa@wm%a OR"-C8Y.,
10 may optionally be ﬁubstltut ed preferably
R O+@(deﬂmmd9ln®hyarmf/ore(® )N-C6-, whelBy, pipahdiny kG @yrrdHBR @ |,
FN2C- F3C- CH2-, F3q00- HF2C- 0-, R10-0- C16- al kyl -
prefer@bly6ard supstijuted by R- -C8%- 00-, R100-00-, or
(R10) 2N- 00-, whereby pi peri di nyl or pyrrolidinyl
preferably are substituted by R10-00-; 5 R2
i ndependently of any other R2 being selected fromthe
group of H, fluorine, F3C, HF2C, FH2C, F3C CHz2-,

T

may optionally be substltuted i ndependently of one
H-, fRAhBErFiY., ORE,Q!L, FPLE- smigé;tcwentﬁ Gséikﬂf?t&ﬁefeﬁ*é’&ytbﬁealkyl)
group consi sting of fZI uori'ne, chlorine,” brom ne and
(R")MLOD-adky R19-coqRIYNcases R2 is attached to a nitrogen
which is a ring nmenber of Hc, this R2 shall 15 be
i ndependently of any other R2: H, F3C CH2-,

7-cycl gal kyl - ..

wherd 16,200 - et M SRR Thay QEHRAIE 8 Hiktidgp iy ane or more
subst@eﬁtshﬁd%}” alipak sk Ghofier!dedcted b the group conS|st|ng of

aryl -Cl al kyl =, heteroaryl, heteroaryl - al kyl -
fluorirkg, @hlioridE3 bedrkiple-and=T1.g-a0kyl-, (R1)2I\I- 00-, Rl OO- or

Cl_6-al kyl -S02-, 20 where where the above- ment i oned

nmenbers may optionally be substituted i ndependently of

one anot her by one or nore substituents sel ect ed from

the group consisting of fluorine and Cl-6-al kyl -

and B R S B ?%@*{’@%@ﬁéﬁ@?ﬁ%@%ﬁ@bﬁ* 54 B RQP@R shl

egden 2one a ct 3
ve rSEelBpASHERg e lr o 1, SRR AP R ST gl
cychBH’@Pe U%%%Jclbeﬂﬂylmea -8Ryt hex ﬁ%té‘r@c?@lbﬁﬂ@ﬁdCEGQ@téR)%ycloalkyl-
H" and fluorine, nore preferably
C1 e-ebIGyIngaﬂy'I &ryRC 4 igndiepensisidarylf rr@t@r@apyuwbemkal Ré 4@}01 s-alkyl-,
sel ectgg fromth1e group of Cl1_6-al kyl -
R’ O(C“.%O? (By OhNaC®y| R, -@Oy) oraDg-latkybSaar y |
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where the above-nenti oned nenbers may optionally be
substituted i ndependently of 10 one another by one or

worReoe/1s9bst i t uent s sel ected fromthe group CoOnBECEEPINGY/053907
of fluorine, F3G, HF2G, R®C, F3C CH2-,

wher&thq}%@%&ﬁ&gﬂh%e@ m%@%r@mg{p@ io;?glg/ l@Celsgbstgu%/egl |3pegendently of
ap!
one é}«@é&{)r fbé?%‘lbc?ryﬁvoré %Ibsétt{éhggpen ent |f§°’fr HSIStmg of

fluorine an@d Cqralkyl-nore preferably y = 0; and
pharnaceutically acceptable salt forns or solvates
thereof with the proviso that 20if Hc is oxetanyl,
whi ch is bound via the carbon atom next to the oxygen
of t there is no substituent attached to

3 t an
R be g%tleﬁg ¥%¢79(RU:P %f - spacer. WO
2009/121919PCT/EP2009/053907 - 69 - Hc being selected

a . .
H- m{J@%hyﬁ‘? ; an’%hé%:bg Wb 'F%y - gptionglly be, substited by
one o%dred%ﬁﬂéeémbbfn@fbraﬁyn@bheerRZ bel ng H or
6-alkyl-, and in cases R2 is attached to a nitrogen
mhlch is aring menber of Hc, this R2 shall be
i ndependently of any other R2: H, ClG-aIkyI-CI},
ClL 6-al kyl -0 00-, Cl1 _6-al kyl-, phenyl -

R* ang R HtRas ek e gPlod Belselfy %ﬁ%ﬁ@m fbyuorine,

andrﬁ@ﬁﬁpendently of one another by one or nore fluorine
substituents; and R4 and R5 being H and 15R1
|ndependently fromany other Rl being selected from
the group of Cl_6-al kyl-, phenyl, and pyridyl where
t he above-nenti oned nenbers may optionally be

RS bst|t I ndepende of one .a the by one .or
rsPEnt L Felriatboter B baRo iksad rgm)ﬁn? BRELL ng
of fluorine, F3C, HF2C, FH2C-, F3C CH2-
= l LY 00- 10
- O TR R B o P ol Fynﬁsse?%%sgﬂf@%c%ﬂ CSindl R'-CO),

aspect

o EESALP OGP 2Ly BRRELCEL e LYY b o

and 4-pyridyl, pyrimdinyl, pyrazolyl, thlazolyl,
cycl opr opyl, cyq+obuty| cyclopentyl cycl ohexyl ,
and it yabeepRrel twocRe gmuwbmﬂatw bownchia thepsamg nitreganditom they

may tpg@ﬁ*@qywﬂbwpgﬁ@’pggrg ato egr:r% at.’ﬁ %gt @gg{ﬁ%e%?en%cygoalkyl ring,
and \@I‘?érjeﬂp%lng ?P?nes uﬁﬁtg g(ir%ﬁéj cﬁythgn et%go@?rwbrﬁ@; deJrﬂ{goS may be

["ect oup” consr'st

ol By RS, MR P o v

alkyl)légﬂréféré‘lﬁy, Br@m Bgrnc@ﬁ?ac reﬁtrmgqu%bgéldkajo ?Ncbo these two R
- het erocycl oal kyl - 7 aspect

togethnér Witle sam/emnownsatoandmfwareaboomqbwmdnwa oraalpl selected from the
ure ccording to 10t he 16th a ec
Grour} GRRIRRTORY BREEHITY InPYFaIcIi: BETRIEpI08| e MOTPEHAAY.
and 9roup of phenyl, 2-, 3- and 4-pyridyl-, cyclopropyl,
cycl obut yl cyclopentyl, cycl ohexyl, cycloheptyl,
cycl opentyl net hyl, ethyl, propyl, 1- and 2-butyl-, 1-,
2- and 3- en. | - 15tetrah dro.ur I ngd.
wherd fnd Sk BEpIdnGe ks TLoBlaRahke slserdupng or more
substh@er&'é bsdd peiicentiPvf 8AE aﬁth’é?rs%Ie‘iit’é@frbhﬂﬁiét%’o%'c@ﬁb%ﬂng of
fromthe group consisting of NC 6- al
fluorir@, NCalRgEH - HF §5-:3 6H,OcFRsC-@ith- FaHe g2 G 1 &aiéylhaDogeH(yl- and Cx.
preferably being selected fromthe group of fluorine,
s-alkytR-or i ne
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and brom ne. 20 A specific aspect of the inventions
(18t h aspect) concerns - independently of each ot her
waeaodepay abl e therefrom - each of the foll ow PQI/EP2009/053907
conpounds and/ or wherever -&$bl i cabl e each specific
stereoi sonmer thereof and/or tautonmer thereof and/or a
phar maceutically acceptable salt thereof. Each
compound i s represented and 25consi dered in form of
xmdéﬂ@]déﬁﬂ%b@bn?‘?”’ﬁwﬁm URCLT dr@?@rﬁ@l&'i‘goth%rZ preferably x = 0
stereochem stry thereof 1f any. The’left hand col um
or 1, inook peaferablyhxs ==anpl e t he conpound derives from
Specific information concerning stereochem cal

s ino GRBEH) B 3. DA RGBS e o et on

conpounds according to said section Exenplary
enbodi nents are salts forns, WO
2009/ 121919PCT/ EP2009/ 053907 - 71 - they can be
onverted into the peu ound (free base or
and pRaMHFCR Caln FeREh GRE A HBEDT W)
2009/ 121919PCT/ EP2009/ 053907 - 72 - WO
2009/ 121919PCT/ EP2009/ 053907 - 73 - WO
2009/ 121919PCT/ EP2009/ 053907 - 74 - V\D
2009/ 121919PCT/ EP2009/ 053907 - 75 -
A 3rdbagpectxafdhe pyenteps @Nge g compeund amordlng to general formula |

of e aphErednEl EBsBonbasdsy ~ 76 -

2009/ 121919PCT/ EP2009/ 053907 - 79 -

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

Cq.s-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Cq.3-alkyl-, Cgz.7-heterocycloalkyl-, Cas.
7-heterocycloalkyl-C4_g-alkyl-, aryl, aryl-Cqe-alkyl-, heteroaryl and heteroaryl-C.5-
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-, HF,C-, FH2C- F3C-
CHy-, F5C-O-, HF5C-0-, R'%-0-C4.g-alkyl-, C1¢-alkyl-, Cz.g-alkenyl-, Co.g-alkynyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-Cq_g-alkyl-, aryl, aryl-C1_s-alkyl-, heteroaryl, heteroaryl-
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WD 2009/ 121919PCT/ EP2009/ 053907 - 80 - WD
2009/ 121919PCT/ EP2009/ 053907 - 81 - WD
wQo@9N1R1919PCT/ EP2009/ 053907 - 82 - WO PCT/EP2009/053907

2009/ 121919PCT/ EP2009/ 05390%1 - 83 - WD

2009/ 121919PCT/ EP2009/ 053907 - 84 - WD
C1-s-ali9/N-tinkadpridiresone o dioked pysglne 2Jme -C1.¢-alkyl-, Csz.

2009/ 121919PCT/ EP2009/ 053907 -
7-heterppynlaalky 1. dperhetss oo ey d71-6- aéw'- tetw.‘)ydrofurany' -O-,

tetra@@%éyi%)ggp%e?‘g%%ggﬁ- gbglperldg@l beln&gound to O via one of its

ring G2, VbR BaTI-EP M0 \draIRIth/| beffg bound to O via one of its ring C-
atoms, (R'%),N-, (R'%),N-C46-alkyl-, R'°-0-, (R"°),N-CO-, (R'°),N-CO-C.¢-alkyl-,
R'%-co-(R")N-, R"-cO-(R"%)N-C;6-alkyl-, R'°0-CO-O-, and/or R"0-CO-(R'O)N-,

whereby any of the C3.7-cycloalkyl-, C3 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetranydropyranyl, piperidinyl, pyrrolidinyl-, (R1O)2N-
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-, O2N-, F3C-, HF>C-, FH,C- F3C-CHa-, F3C-O-,
HF,C-O-, C3.7-heterocycloalkyl-, R'°-0-C4¢-alkyl-, C1.¢-alkyl-, R'°-0-, R'°-CO-,
R1OO-CO-, benzyl-O-, and/or (R1O)2N-CO-, whereby piperidinyl or pyrrolidinyl
preferably are substituted by R1O-CO-;

R independently of any other R being selected from the group of H- and C1_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 RZ: H-, C1s-alkyl-CO-, C1-alkyl-O-CO-, C1_g-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.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 C4.g-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-;
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WD 2009/ 121919PCT/ EP2009/ 053907 -91 - WD
2009/ 121919PCT/ EP2009/ 053907 - 92 - WO

wWQeM9N1R1919PCT/ EP2009/ 053907 - 93 - ThEGBERR09/053907
mai n aspects of the inventi4hs, subgroups thereof and
some further other 5aspects of the invention are
listed as elenents of the followng matrix 0O and
matrix | Rl R2. k R3A R4/5. m R10.n., which nake

R* anirdeﬁ@irnﬁgégnégn B}Tgf JHY ﬁﬁ&ﬂgr §$hag odid§ {rﬁ e nerg'oﬁf) oM_CHuorine,

[ ne ove, . er w
and mMéth ?eféra@lﬁbbﬂheoérﬁ ning feat ures like x, y, as
out?luEed directly ?ﬁwsald matrix O or rratrix . WO

2009/ 121919PCT/ EP2009/ 053907 -94 Matrix O and matrix |
show in the right hand col umm the enbodi nents (Hci R2. k

R igpBplEnTl Rty oM offbe R 5 sERERRL TR 85 e B cag-akt- pheny
and p&ﬂﬁﬁ\%rﬂ@as@@oﬁg Bg%uﬁ‘)k%k%e‘?rft oregmgcgde?%torﬁ Rfeo 5 Selected from

aspects nvent |
0 nber to such
the g@g‘gogi rre@ﬂ%bg(gﬁ'h %@Iﬁ or el ements are |isted

in the order fromless preferred to nost preferred,

wheré tre av@feementioned rrtdmbersbndy optidsallysbeasgiestidited by ére or more
the reference nunber means that the enbodi nent,

SUbStWr&tﬁ m@ep&r‘@ggﬁy 98069 a@ﬁ@%&éﬁ‘%@%ff@ﬁbﬁh@ grﬁupfﬁ:@nﬁﬁgf‘g of
fluorif@ g A FE N FIBICH, HRIQE Chy L G2 Bl TR Gy o-alky-

O-; | are preferred over the errbodl ments of matrix O
10Aspects 1 to 18 are the nmain aspects of the
invention. Matrix O The first enbodi nment of this
matrix O represents the first general aspect of the
i nvention. The follow ng enbodi nents are subsets

< s BTl YRR LA TSN % gty -

or 1, ewb®greferdblyok =n@t ri x 0: x independently from each
other =0, 1, 2, 3 or 4, preferably x =0, 1 or 2;

yrndé)preenfdeernﬁelo)fagﬁlxpg oOocgr m(r)rPerSre era[aﬁlr)?bl(y X5

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 substituent attached to said carbon atom via a -
CHao-group®.

*This means that no substituent comprises a CHao-group by which it is bound to

oxetanyl.
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5y independently fromeach other y = 0, or 1; nore
preferably y= 0, whereby specific definitions with the
weawodyent s of the matrix prevail; and PCT/EP2009/053907
phar maceuti cal Iy acceptablet&alts and/or sol vates
and with the proviso - for each enbodi
A 4tho?59Pé%tr9f>$h9 '@‘éﬁ”tpﬁatcoﬁﬁ? Sp@&WQS’Ui”Q ASrIBane Qe”egﬂéﬂrmu'a !
fth tf nf?ﬂ-:trﬁ Wh Qmprise Hc as defined by Hcl
© ean a%ée 10t% © Wﬁgrééxet anyl, which is bound via
the carbon atom next to the oxygen of the oxetanyl,
there is no substituent attached to said carbon atom

He s Sl 28 wRRRB D e e Ay gfor iy,
pyrrolidiey fdrﬂ%@é@zﬂﬁll Mih&re6 e proferdbp thid RAraMyaRSyrah\@1® 3abe4-
satur at ed en. I'n case R10 is not sufficient] .
?rakayfg'omra dynyl is

tetraWQanyé@anth@d@ BYd$ B-tetraRydrofuranyk arddhe piperidi

3- or g &3@%@% @5@?})&%& 5@3} ggggge;ra%opyra% tetrahydrofuranyl,

piperid®99/pl2bAd My CENdRE BT pbsietably , 38and 4Vt©trahydropyranyl 3- and 4-
2009/ 121919PCT/ EP2009/ 053907 - 99 - M-10

piperigryRand Ro PyERIIARMI5. 3 whereby for each enbodl ment of
matrix |: x independently fromeach other = 0, 1, 2, 3
or 4, preferably x = 0, 1 or 2; y independently from
each other y = 0 or 1; 5and pharmaceutically
acceptabl e salts and/or solvates thereof and with the
R’ bemgselsoted ffam teaghownbiodi nent of matrix O for that
this proviso is applicable - such as for enbodi nents
whi ch conprise Hc as defined b or Hc3 - that
C1.-g-alkyltic Gasr-eycioalkylt,, Gui-eycloalky nda{}qy& tﬁmdfmt@r@ny@loaﬂﬁvl-
to the oxygen of the 10oxet anyl there is

- hetaaBKTO Rk e G ctTYh oaBkd el hatesay] gl neteroaryl-Cr.o-

Iky|-SPacer . It will be evident, that if x and/or y =0
aKY"then Hc is unsubstituted, i. e. the cor respondi ng
val ences of the ring nmenber atons are saturated by

wherd i a9®/b-mebtione@sterderssmapbpaohaliyche slbstitatetiyeshe 8r more
matrix | it shall be R104 . Additional enbodinents

substijie@wp didrpanslenii of R ANPEIEr Heededyem bie 9REP £9peisting of
fuorie, st g i e et Eﬁéﬁé@gﬂq—”&ﬁ RoditisGnFsC-
Cho BB ERER 0, RS ealh AL DUIBETES AR Cogabmy o
7-cycloalkyl-, C3 7-cycloalkyl-C1_g-alkyl-, aryl, aryI -C16- aIkyI-, heteroaryl, heteroaryl-
C1-s-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C1_g-alkyl-, Cs.
7-heterocycloalkyl-, C3 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-C46-alkyl-, R'°-0-, (R"°),N-CO-, (R'°),N-CO-C.¢-alkyl-,

R'%-co-(R")N-, R"-cO-(R"%)N-C;6-alkyl-, R'°0-CO-O-, and/or R"0-CO-(R'O)N-,

whereby any of the C3.7-cycloalkyl-, C3 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetranydropyranyl, piperidinyl, pyrrolidinyl-, (R1O)2N-
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
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Addi tionally nmentioned are the enbodi nents
(Hc5R1. 0. 1R2. 0.1 R3. 1R415.1Ri 0.0.1 ) and
wWOiweRe190 | R2. 0.1 R3. 1R4/ 5. 1Ri 0. 0) .1 , W th thePCT/EP2009/053907
remai ning features as outli4fed for the el ements of
matrix |I. WO 2009/ 121919PCT/ EP2009/ 053907 - 100 - a.)
fluoring, ekiaringt beerpines NCr, O27, Fater, EWa6di Fdafts Fo®-Gide+ F=CeO-,

I n_one indiyjdual y@nd

h
Hcmr@u@ml“m%@ne?c?%%E%fyt Sﬁaﬁréf&mm@%yls, GoeeilmR ot RECD-,

nt 5] here f corres ond
RN Gr Hanek0r Sndli i KB VR RtshtmReadny g Sy ianamy
mat .t 1o and rratrlxl in which Hc
prefe%rbﬁf}herre ?%ﬁ'&ﬁ%ﬂ&yﬂfé E‘E@ {R3]y may be a group defined
by the followng formula D1 (D1), wher eby

the * is the attachnment point to the pyrazol o-group in
general formula |I 10and n = 0, 1, 2 or 3, except that
in this subset for no enbo@ ment at the position **
R" indeépeneently ahai ottestpotential RSdeeirg selektedgrarnghégroup ohH- and
R2 is bound at said position * * : This subset is
Cie-alg¥lt,ed "subset a.1.1". 15(a.1.2)In one individual and
i ndependent subset of enbodi nents according to the

present i nvention the enbodi nents thereof correspond
and |rq,\,p@$esegchs gitagresbiq g nitrogerywhikl i8 s Fingfmerpeer of He, this R? shall

be in "bo%'ﬁfﬂéosg@or&ﬁg t ?B‘J?n aﬁ#ﬁ\/ﬁé :ﬁ‘g@ 8‘5(MP9}_$pnveQ1 _e-alkyl-,
he_ f ol | D1 wh b he *
phenﬁ}s/C(bhg)hﬁQWLgﬁWt C%Eﬁrr%ltk?lt)g}tcﬁg p§/r a)zol o- g?gﬁpyla °

general formula | and n = or 3; except that in
this subset for no enbodi nent at the position ** there
iIs an R2 or R3 other than H WD
2009/ 121919PCT/ EP2009/ 053907 -101 - This subset is
where: tilel alipvesnigstoned membersanay optianalhebe substtdiesl indagendently of

i.ndependent . e i s according to t he
OneaBng%%W(ﬁﬁb%ﬁ%ggﬁﬁVﬁ&“%%@%gF@%ﬂ%s t hereof correspond
with each of aspects 1 5- 17 and each of the
enbodi nents of matrix 0 and matrix | in which Hc
within the group Hc[ R2] X[ R3]y nay be a group defined
by the followng formula D1-2 (D1-2),
R’ beiigeselegtedfeomn the gfaup @ft t achment point to the
pyrazolo group in general formula | 10and n =1, 2 or
ein 1 is sel ected

f t he r
H-, hyaRGa09 P asTeBy Gr il o0 ey Retione Y b systitted by
I f wthr =0, 1, 2, in
one OF%rga@Bpng ?'ﬁ"%@!%n%ﬁﬁq%%gya?hu ng val ences of Z1 or
Z2 being saturated by H or as the case may be by R2 or
R3,

2

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 Cq_-alkyl-,
phenyl and pyridyl and in case R" is a substituent of a nitrogen atom R" is selected

from the group of H, C4_s-alkyl-, phenyl and pyridyl,
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except that within this subset for no enbodi nent at

the position ** there is an R2 15that conprises an
wopiworaid y substituted - CH2- group by which tPCBERD/ES3907

bound at said position **:-4fhis subset is called

subset n one i ndi Vi dual

wherg H@em\tfemengaa%ém%ﬁb%rﬁwaay %H?@alb/&%wb%@utﬁg ByeRrfeor more
substRU&HEMddR \h%%hngm biE oPBHAG!SEREd BRI B grBabcBRBRAAg of

th eac ects - each o

quorufe”[’fF%dJ NERALS-, ¢TH Rt FAG- CG-IganGHrgEDJmXG dalkyln @hi-altkylHc and Cq_g-alkyl-
within the group Hc[ RR] x[ R3]y may be a group defined

O-; by the following formula D1-2 (D1-2), WO
2009/ 121919PCT/ EP2009/ 053907 - 102 - whereby the * is
the attachnment point to the pyrazol o-group in genera
formula | and n =1, 2 or 3 and wherein Z1 is selected
fromthe group of N, 0 and S(O)r, with r =0, 1, 2 and

x indefiendenteloéahed: krod) 1, Jorodypreferébly =0, drat 25@0¢ferably x = 0
Wthr = ?L 1h_&, in all cases wth eventually

or 1, MORR PrTRGAMKE®es of Z1 or Z2 being saturated by H or
as bthe case may be by R2 or R3, except that within

in Y nl &F ESPGhoRNSrefdr pgsition ** there

y d%é?@;?ﬁ %$b %3 g?ﬁ%r than H %ﬁ%gbs sgf Is called
"subset a.2.2'. 10 (a.3) In one individual and
i ndependent subset of enbodi ments according to the
present invention the enbodi nents thereof correspond

' d each of the

andpﬁh& ﬁ%%ﬁ@@yagéﬁgﬁbﬁwiﬁ&g é“ﬁgtrlx I in which H is or
may be tetrahydrofuranyl, except that within this
subset for no enbodinent R2 is a 150it-group that is
bound at the al pha position to the ri ng oxygen atom

A sth; Japetiitifié inverfiRns coniite S sadintupr dksidingdadeferal formuia |

of theaFé%%ééelgofttﬁe‘irﬁ\férﬁlbﬂsﬁlﬁbrélment' on the enbodi nents
t hereof correspond with each of aspects 1 20- 17 and

each of the embodi nents of matrix 0 and matrix | in
which Hc is or may be tetrahydrofuranyl, except that

Hc isg& e%'t&’ f(rgﬁLnS gﬁéﬁ;}% g&?%r%%dwghﬂeﬁttrgﬁ% mhosfu%n%%";%,ridihyl
pyrrollimmm fbn‘dq)lpe@rzmytb wlmérebtz@réfetaitajﬂm te‘tltah&dsdpyrawiyl ¢34 or 4-
al pha posjtion to the ri gy gen atom

tetrarggwang @§| tegghydrghganyl4s g-tetra uga@ylb Aang e r;])lperldlnyl is
3- orﬁgﬁ’b éﬁrb%}' Fé’fgrea?)%ﬂ%rlé SR Ro &{rﬁe ,e%ﬁ?ﬁ/m’o?uranyl

to t e present I nvent’i on odrments

piperitmat, myfrod:dmwésqmdrttjemdf prefacdbly{ 3aapedttetrahydropyeanyl, 3- and 4-

aml; the emhodi ments of matrix O and matrix | in
piperigityt ANdi3- PYTBIdIRYY be tetrahydrof uranyl, except that

wWthin this subset for no enbodinent R2 is a

306- al kyl - gr oup- bei ng6- al kyl - gr oup- bei ng bound at the

al pha positi on to the ring oxygen atom This subset is

call ed "subset a.5.1" WO
R beﬂ@%@Q@Qﬂ&P@WEBMﬁDSBQO? - 103 - (a.5.2)In one

i ndi vi dual and i ndependent subset of enbodi nments

phenﬁcﬁo%d aﬂg 4t-8yridyl, 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 substituted by one or more substituents
independently of one another selected from the group consisting of fluorine, chlorine,
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the present invention the enbodi nents thereof
correspond with each of aspects 1 17 and each of the
wendod2vent s of matrix O and matrix | in whi cChPGIUEPB®0OD053907
may be tetrahydrofuranyl, eM%ept that within this
subset for no enbodinment R2 is
bromlse, wdeOgH&:pNse; Ggewr@-aﬁner@ksdf (Sbear- pmlozalkyin, 073

ring oxygen atom This subset is called "subse

CW'QGMQO Carsyaprlkybike- 3rﬁt'éN't@‘d653Oan@':r3h&\@ﬂeﬂ%@mcydomky" Cs.
heterioue7 EH-Che o IHShed He rBaH RZoM 2REAN s ot zobes
tnazoﬁetttﬁa% G s R OB Yy o el B iy, (RN
CO-CupiARMR RS 2l SBeai iyt ot oup- bei ng. bound at

the al pha position to the ring oxygen atom This
whergpibpetoxaslifalyl eskazZBWhsi8dxaobyl 3tr|azél§( th@ibllyl @jyero|y| furanyl,

i ndi vi dual and i ndependent subset of enbodi ment
pyrazglyb dnyidity Pygdeziaylppydmaidiny| @ndrrhesy! gmpémammab,ove may

optior I RS GARHER NG I AoPaLN Ll aF8Tdcoehachfy BPANEAABiner

selectded fémAhe GooupP Bor SRR rMeO DFELYEF3-SXF803-, EF3D-] MLNCO-,
this subsét for no empodi ment R2i's a CH3-  group being

NC-, moupitbliatyl am@/oabphzylgdsi ti on to the ring sul phur atom
20Thi s subset is called "subset a.6". (a.7)In one
i ndi vi dual and i ndependent subset of enbodi nents
according to the present invention the enbodi nents
t hereof correspond with each of aspects 1 17
R B 2 e AT S - anc
C16;§mﬂept that in this subset for no enbodinent R2 is a
- 0- C2_6-al kyl -group having a CH2-group by which
|t is bound to a C-atom of the tetrahydrothi ophenyl,
and imbasds RS isbttabieeditphaitpogert ivbitht i d tieg niergbsubpHer this R® shall
atom This subset is called "subset a.7". 30(a.8)In
be indeendeditlyi afuaty attteri RdeldenGepsiallgiHB@, be.e-eh@bﬁi-@@ﬁt €1.6-alkyl-,
according to the present invention the enbodi nents
phenydePefhenyl-W-E0-eleks-alkybahédds 1 - 17 and each of the
enbodi nents of matrix O and matrix | in which Hc is or
may be tetrahydrothi ophenyl, except that in this
subset for no enbodinent R2 is a G- W
2009/ 121919PCT/ EP2009/ 053907 - 104 - 6-al kyl -group
wherd'iié asbv-fAdRtien e Pndhibavdi eBy iobtibRalobe dubstitlfel inbepéndently of
position to the ring sul phur atom "This subset is
one agafhesdyaneeiemoge Buorimg gultstityerfe i ndi vi dual and
I ndependent subset of enbodi nents according to the
present invention the enbodi nents thereof correspond
with each of aspects 1 17 and each of the enbodi nments
of matrix O and matrix | in which Hc is or may be
R® beirgef selbytetdpm ainy graup @f t et r ahydr ot hi opyranyl, except
that in this subset for no enbodinent R2 is a
CH3- group being bound to the al pha position of the
H-, hydroxy! Bhoixg gealkyt-Om whetdtu@/ Gu-phyt-Catnoay optigreattyibeesybstituted
This subset is called "subset a.9" (a.10) In one
byOnPﬁHﬂU@@UBF"@ﬁdCW@G@Seﬁ@%WFe§@H§$@,of enbodi ment s
according to the present invention the enbodi nents
t hereof correspond with each of aspects 1 15 - 17 and
each of the enbodinents of matrix O and matrix | in
which Hc is or may be tetrahydropyranyl or a
t et rahydr ot hi opyranyl, except that in this subset for
no enbodi nent R2 is a R10-0-C2_6-al kyl -group having a
CH2-group by which it is bound to a Catom of the
t etrahydr opyranyl or tetrahydrothi opyranyl which
C-atomis at the al pha position to the ring oxygen
atom or the sul phur atomrespectively. 20This subset
is called "subset a.10".
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(a.11) In one individual and i ndependent subset of
enbodi nents according to the present invention the
weedodent s t hereof correspond with each of aBEBEP®04053907
17 and each of the enbodi mehts of matrix O and nmatrix
| ip which Hc is or may 25be tetrahydropyranyl or a
R* anﬁe'?r @H?QG@@W%’WK&}WWO’[@%b@lﬂgtslﬁ?ﬁc’fe% from thesgngsiptof by fluorine,
no enbodi nent Cl 6-al kyl -group having a
and megipylg PERIBraRly ﬁhla@ﬁ' Rtb@t@_tl%"ﬂgwb'yat the al pha position
to the ring oxygen atomor the sulphur at om
respectively. This subset is called "subset a.11"
30(a.12)In one individual and independent subset of
1% rrEbedbeRtl Forcaey 6ihes R'O i §8eaeasrith th@ﬁﬁﬂl J MH! b8 6- -alkyl-
enbodlnents t her'eof correspond with each of aspects 1
phenyl anamuyrelyth of the enbodi nments of matrix 0 and matrix
I in which HC may be an WO

9/121919P /EP2009 053907 Xe rou
wherd e RS RN AN T OB SdTY GPUARR R B oAy & qr more
substﬁﬁf@rﬁt@ﬁ&/djéifé?w@ntly BF 8né Wpdtieriselccdbd /8m ﬂfiébgiﬁhp%oﬁglstlng of
5(a. 13) I n one individual and independent subset of
quorlrmq‘d'Qd] neRbG-, &d-ta-diF 5@ CGHy-1 GElfD-E5enalkyinv@ng-atkyl{ Bad Cq.e-alkyl-
enbodi nents thereof correspond wth each of aspects 1
O-; 17 and each of the embodi nents of matrix 0 and matrix
I in which Hc 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 nono-desoxy or
X ind@perw@smtixyrohre&admgghersug@r 192 03ipr Anprdierailyf xr= Griyon?.
emai_ni, n ups. the hydrogen optionally
F”abﬁﬂﬂyﬁemﬁgﬁﬂa §%§%ﬁf 6 group, except that in
this subset for no enbodi nent R2 is a CH3-group being
y indépanaiendy floheeabipbthepst 0, 6N 11 Mok Braferdblpyrgen at om
Thi s subset is called "subset a.13". 15 (a.14) 1 n one
i ndi vi dual and i ndependent subset of enbodi nent s
according to the present invention the enbodi nents
t hereof correspond with each of aspects 1 17 and each
and pﬂ%rﬁwﬁ@emﬁlﬁéﬂg'a%éﬁt%b%f diiihktedy. and matrix | in which
or cyc exanosyl sugar group in
whi ch for any of the hydroxy groups the 20 hydrogen
optionally may be replaced by any other group and / or

A 6th|:€§g%cots ltH§ @Pq%t@p%&%lnbﬁrﬁg gﬂgrﬁ)g)ﬁ)ﬁﬁ cg?dlpgzg %)é¥1eral formula |

of thel RiTRIspedido g iantohowherdine hydrogen 0ptl onal Iy may
be replaced by any other group, except that in this

subset for no enbodinent R2 is a Cl_6-al kyl -group
bei ng bound at the al pha position to the ring oxygen

b . :
He iSRRG TR eHoEg br Ao bS8 ol el
pyrrolahlcyj I dipegaZiroy| ;bnef@'abls/etetrahmrepyramyl tteatydrofliramylt giperidinyl,

pyrrol mx'eéﬁ%ﬁﬁ% SR BRTS ably B SR - ra P BreRy a3 A P diny

and3$% ol nay 30 be a cycllc hexanosyl sugar group in
ych f any of the hydroxy groups the hydrogen

optionally may be replaced by any other group and / or
Hc is or may be a cyclic nono-desoxy or di-desoxy
hexanosyl sugar group in which for any of the

r emai, nin drox s the hydrogen optionally may
R oo SRR Sl THE: ' vo

2009/121919PCT/EP2009/053907 - 106 - group, except
that in this subset for no enbodinent R2 is a

R10- 0- C2_6- al kyl group bei ng bound at the al pha
position to the ring oxygen atom This subset is
call ed "subset a.15". 5(a.16)In one individual and
i ndependent subset of enbodi nents according to
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the present invention the enbodi nents thereof

correspond with each of aspects 1 - 17 and each of the
weemodeent s of matrix O or | in which R2 is dedT/RED09/053907

such that it may conprise &%t oup sel ected from

R10)2N- and (R10)2N-Cl 3-al kyl - hat in thi

phen\gu%s)&r aﬂeﬁqﬂwﬁd&ﬂm@ﬂﬁamy@cyﬁ)&uwE@%@f@wt t)ﬂﬁéycléq?héxyll,sethyl, 1-
v _ TR e

and 2pFRYE N eha Bl 1., 2LAHRLS-Belt . [RARYBIAIC AT Al L L ONS

tetrahgddd@yranyd, ) subset of enbodi ments of matrix 0 or
matrix | with respect to R415 (b.1) In one individua

and i ndependent subset , of i ments accordin 0 the
wherd BosgR 8RS Pk aRare Ry R BRE L ABR Dol dpats Sbskflcnts
indepeAdeRBPENsSharbhdthepsdleefed HFEemand bR BbSsisting™®t fluofin, @hlorine,
| prmtrix I in which R415 is R415. 2, ﬂ%eresyléggtthel |
bromieebiodines wixe, BC-1 Bk g-adkyh €2t CR4IEBKE-, Tlsd, IChwe axxadiesolyiR4

. and R5 independently of one another are H or

triazofyl Ry azRlYl. itagyls gydeyl. ard/enpheryl: subset b. 1". 20 «c.)

subset of enbodinments of matrix | with respect to Rl

b ey [ n f

wherefy (hl B aRRRI MRRXo L Ry Ry MEERATERY, BHEPREnd group
mentionad abnge ezayhorimyadly iersubstitded by dnecon mare sulealipuerfts

, matrix | _with RL being defined by R101, R103or, R104:
indepegdentheoiprsaneipRt §e'@gt%fr%m§t]%§é‘?u%ﬁ%ﬁ‘§'%tf”92@i fiorine, CHs-,
defi niti ons 2, R10.3and R10.4 is extended so that

Ckbch1%2gt%%fﬁﬁyor CH, in case this RL is bound to a
nitrogen atom This subset is called "subset c.1". WO
2009/ 121919PCT/ EP2009/ 053907 - 107 - the enbodi nments
of matrix O or matrix |I" correspond with enbodi nents

) of aspects 1 - 17 aqp matrix O, matrix | respectively,

R” inddpznelytly beasy offeer R” spieg istiectatefromi thegroup of Elhan@ag-alkyl-,
In case these changes are |inmtations the new
definitions can be considered to include provisos.

and imhases Br és atiackekithadiitiegars which is@ngng srerabenoblcestis R° shall

_ "subsets" of aspects 1 - 17 and the enbodi ments of

be ingependenty afa@ny wtherrBspdct CuelakylEdeh EntydtyhBh€Qoi C1.6-alkyl-,
qeneral formula | defined by aspects 1 - 18 and any of

phenyl{eOp RARENHS-6P-ntra-2IkB)2Nrgi®P4: x 1, or each enbodi nent
defined by the above subsets a.), b.) or c.) is
consi dered an i ndependent and separabl e aspect of the
invention, i.e. an 10i ndivi dual aspect of the
i nvention. USED TERMS AND DEFI NI TI ONS Ter nms not

wheressthecalioveainentideéd nesbersenay sptiohallyolee gulstitutdaeindependently of
nEﬁPin s that mou%d be 15 iveq to them by a person

one age{nar &y qne eHAOLE {uPiNg PYPRUItGENBhe di scl osure and t he
context. Exanples include that specific substituents
or atons are presented with their 1 or 2 letter code,
like H for hydrogen, N for nitrogen, C for carbon, 0O

3 for oxygen, S for sulphur and the like. Optionally but

R™ being setectedtimmitye ghoud et ter is fol l owed by a hyphen to
i ndicate a bond. As used in the specification, unless
specified to the contrary, the 20 follow ng terns have

H-, hyor%@xyr@aeh iChg-allidi Qatveerahy Gikealkyr PolayPrionabn be sadstituted by
are adher.ed tq..ln the.grouait radicals, or noieties

one of Bjqrf IWORBE @Ot BIBMYET @Bf HQFbon atoms is often
speci fied preceding the group, for exanple, Cl_6-alkyl
means an al kyl group or al kyl radical having 1 to 6
carbon atons. In general, for groups conprising two or
25 nore subgroups, the last nanmed group is the radica
attachment point, for exanple, "thioal kyl" neans a

nonoval ent radical of the fornmula HS-alkyl-. If the
termof a substituent starts or ends with a mnus sign
or hyphen, i.e. -. This sign enphasises the attachnent

point like in the aforenmentioned exanpl e HS-al kyl -,
where the "alkyl" is Iinked to the group of which the
HS-al kyl - is a substituent. Unless otherw se

~NN . . o - I Y L Y M
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- 108 - In general, all "tautonmeric forns and isoneric
fornms and m xtures", whether individual geonetric
WO smoe®1Dr optical isonmers or racem ¢ or non- PEEP1009/053907

m xtures of isoners, of a c¥enmical structure or
conpound are i nt ended, unl ess the speci fic

R* angitRr @Qéﬁ@'ﬁﬁi%@th’wf&nq ather beingrselecied fre| thecgnoup of H-, fluorine,
i ndi cated in the conmpound nane or 5structure. The term

and me{ys prefatadly RaganddadoafBreaing Explicitly or inplicitly,
means that any one or nore hydrogen(s) on the
designated atomis replaced with a nenber of the
i ndi cated group of substituents, provided that the
desi gnated atonmlis normal valence is not 10 exceeded.

x indépendesdy ®f anhyt xt=uént, 2,3 drodrefarably »do WhH eorliy priefeeatdy x = 0
an oxo substituent, such substituent replaces two

or 1, MO BERIRTAAXE Gn t he desi gnated atom The

substitution shall result in a stable conmpound.
ymdep@rﬁ‘!é'nﬁ ﬁﬁn?&*?i@%re’l’(tm@treeér%'féﬁb?y yEqRS a conpound
hat from a pharmaceutical point of vViewis chemcally
and physically sufficiently stable in order to be used
as an active pharmaceutical 15ingredient of a
phar maceuti cal conmposition. If a substituent is not
' | r By the term"optionally
andpﬁ%&b?@%ﬂ#@ﬁy%E@é@g?ﬁa&%%gﬁggﬁgher the corresponding
group is substituted or it is not. Accordingly, in
each occasion where this termis used, the
20non- substituted variation is a nore pronounced

A 7thaes£§?%ﬁqftgtﬁgﬁv%ﬂt\é§gfqoo 8@&3 a fﬂ rpgwﬁrggagclc%réiﬁg rtg gaern%rarf(%ormula I
of the m%ﬂééﬁéﬁthé%\}éhtléﬁcﬁlﬁb?é?he is enployed herein to

refer to those conpounds, materials, conpositions,
and/ or dosage forms which are, within the 25 scope of

te s RS O 0 OB oA Py BBl I oA ey

piperiékyEand \8e Pﬂﬁh@hyw irritation, allergic response,
ot her problem or conplication, commensurate with a

reasonabl e benefit/risk ratio. As used herein,
"pharmaceutical ly acceptable salt(s)" refer to
derivatives of the 30 disclosed conpounds wherein the

1 ngﬂ ' fied by nmaking acid or base
R'D sgigggfﬁﬁreo EHEQQ%g?QE of pharnmaceutically acceptable
salts include, but are not limted to, mneral or

phen)ﬂfga'?bl- anadi-pyridyi4 syabplasi, cycrButies ¢ tyaSc:wmﬁ@@: ethyl, 1-

kali or organic salts of acidic residues such
and %@pﬁwkﬂr aedé’cbldtyi- dnd- @nd 3-petyl-Tiedrabydrata@at a%l ly
e salts include the conventional non-toxic
tetrahgaﬁ@i i 't he WD 2009/ 121919PCT/ EP2009/ 053907 - 109 -
guat ernary anmoni um salts of the parent conpound
wherd tresedyrotips meyeogtlonally bemubetihmed by ionerayanore substituents

indepRBHET YT SRR Hof GHRIR S G SR e GRTPFBS garAmine.
ioding ThENEI C BB IYL-OEh bkl 35#3(30?%0“ RN bzl

wez@WHﬁxéﬁMiﬁﬁﬁy“eh@kw¢m@n he 5 salts prepared from
organi c aci'ds such as acetlc acid, proplonlc aC|d

succinic acid, glycolic acid, stearic acid, |ac

whereRy the Qv@ciazohdi taiazely}. wra@lsdc‘iuaamdi Ryricy! apd @he%'(ﬂ',rpldpc

9

mentBiE pBIgRSY Gitdha TR bsRich el MBI Rl his
salicylic acid, sulfanlllc acid, 2-acetoxybenzoic
acid, fumaric acid, t ol uenesul f oni ¢ aci d,
met hanesul foni c acid, ethane disulfonic acid, oxalic
acid, 10 isothionic acid, and the |like. As the
compounds of the present invention nmay have both, acid
as well as basic groups, those conmpounds may therefore
be present as I nt ernal salts t 0o. The phar maceutical |y

T o I o a1 e
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25 groups present in the conpound in such a way that
these nodifications are retransfornmed to the origi nal
wo evetizional gr oups under physi ol ogi cal condi t i BEIEFEP2009/053907
Prodrugs include conpounds @¥-the present invention
_ wherein a hydroxy, am no, or sulfhydryl group is bound
indepepdently ofr @igpanetaer seleeted remphe @rewp eensisiingeeluaiine, CHs-,
invention is adninistered to a manmal i an subject, is
CH3G-ebelle&t-aneker Ne-if ree said 30 hydroxyl, amino, or
sul f hydryl group. Exanpl es of prodrugs include, but
are not limted to, acetate, formate and benzoate
derivatives of al cohol and am ne functional groups in
t he conpounds of the present invention. WO
R? inRQRMER NP bORRYT bERZ MU SIAG 88/ ctedlfrdmhe grdb abBl ishe<1.¢-alkyl-,
are considered as derivatives of the conpounds
accor di gg to the present invention that are forned in )
and irvcases RCtis atacmeditod initesgear ehicis anehglomdémbersot Hef this R shall
cause a pharnmacol ogi C%| effect. It will be appreciated
be indé¢randent!sbafl anyesthier RheHe obGpeatias-CGle¢c @ dé-atkyt-0-€ke, Cqs-alkyl-,
present inventions are subject to the present
phenylfy@ntihenyb8sChiel (C1-g-alkpdaNC&, ar active metabol ites.
Sonme of the conpounds may form "sol vates”. For the
pur poses of the invention the term "solvates" refers
to those forns of the conpounds which form in the
solid or liquid state, a conplex by coordination with
where PlevatidvarPledtioh€d mdmibé st gy abtoBalfPes shibstithiRanheépendently of
sol vates in which the coordi nation takes place with
one apgther byeneoerdmeee loerdne pebsiiteadft i nvention, the term
preferably is used for solid solvates, such as
anor phous or nore preferably crystalline sol vates.
"Scaffold': The scaffold of the conpounds according to
the present invention is represented by the foll ow ng
R betrngy selsttedditam ¢he yroupnofier at i on of which is indicated
in 15bold: 0 H5"1-3a 3 N 6N2 7* It will be evident
for the skilled person in the art, that this scaffold
H-, hysiioaxyphand é€5a-alk@eOnywhersby diteoatisyl-©- Mmayadptiohatyrbe swbstituted by
2009/ 121919PCT/ EP2009/ 053907 - 1 1 1 - In the context
one opMArRdiUgFiBg efhIOTIRR:LIPMINE BBE HQt r uct ur al
representations of the scaffold shall be considered
t he subject of the present invention, even if only one
of the two representatives is presented. It is
4 beléeved that for the magjority of conpounds under
R™ anadnR1 iedependetitty aroneamtbthbebewytdelectek: froooting groapof H-, fluorine,
whi ch are the relevant conditions 5for a
and mgthylrpafarabta R ™ @sddsbethdreinghipr i si ng sai d conpounds,
the equilibriumof the tautoneric fornms lies on the
si de of the pyrazol opyri ndi n-4-one representation.
Therefore, all enbodi nents are presented as
pyrazol opyri ndi n-4-one-derivatives or nore precisely
X indétﬁerﬁﬁéhﬂ?@'f@h?,yflxdi OYT,imMIbrd oreftRalight ¥ @t VSRR, preferably x = 0
10"Bonds": If 'within a chemcal forfula of a ring
or 1, mpse praferably ¥ef@ined group a substituent is directly
linked to an atomor a group |like "RyR'" in bel ow
: | [ hgld o n&an t Liduent is only
yIndé{fgn?gﬁgébfgﬁ}(%'egco%esﬁoﬁgli%n%ﬁeg%ggm fqmvvever from
anot her substituent |ike "RxR' a bond is not
specifically linked to an atomof the ring system but
drawn towards the centre of the ring or group this
ans 15that this bstityent "RxR' may be linked to
and pﬁ%{}“% ISRy GreeRts eoqalﬁsﬁge;qorﬁg system/ group unl ess
stated otherw se. The bond synbol "2 (= m nus sign)
or the synbol "- *" (= mnus sign followed by an
20asteri sk sign) stands for the bond through which a
substituent is bound to the correspondi ng remaini ng
part of the nolecule / scaffold. In cases in that
m nus sign does not seemto be sufficiently clear, an

oy N a Y I a
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het eroaryl groups may be effected via a C atom or
optionally an N atom WD 2009/ 121919PCT/ EP2009/ 053907
w0 20922191naphtyl group, nore preferably a phengdtT/BPm0Op053907

This definition applies fordthe use of "aryl" in any
context within the present description in the absence
of a further definition. 5The term"Cl..n-al kyl"
denotes a saturated, branched or unbranched

A 8thhaY§|rSé&?cQ5fQﬁ8 |W&H|Bn§”cbhcérrfsoa ’&oﬁﬁpﬂuﬁﬂsaccmﬁg'tﬁ g’énbﬁal%rmula I

I gure selected fromthe group of 2

oftheglst@speotofriheﬁrer@ﬂblbp whereinhe group of 2, 3, 4, 5, or
6, nore preferably fromthe group of 2, 3, or 4.
Exanpl es of such groups include nethyl, ethyl,
n-propyl, isopropyl, butyl, iso-butyl, sec-butyl,

Hc is ts@retctéwwm the-grend )b|f pipesidinge ahdlpyrrbﬁ@mple @tefbratilyf Bt or 4-
10penty n- hexyl, iso-hexyl etc. As wll be evident

Wpe”ﬂFWhﬁﬂﬂé @Mﬁ?@%ﬂw such C1..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"Cl..n-al kyl"

R’ beirgy ssledtedrrdrhenerigdslipeof two ot her groups / 15
substltuents like for exanple in
"Cl_n-cy IcoalEQ-—Cl n-al kyl-0-", this nmeans that the

phenyl 3=, 3- aNR\A-PYifhil = CYCIBPTQRY, §y§&b@txlm@/dﬁmylgmmexyl n
cvoof ityP ERAOHEy AL iy Mo ;S ABli o) 23 v

tetrahyardfukzmyt \dndetetrahydvapyremyuch cases "Cl-al kyl " has the
meani ng of a "Cl_n-al kyl ene" spacer |ike nethyl ene,

wherefe E@%%e?g%yﬁé W@%g}%@ﬁm ﬁ% stu@%%@%@@? rolnggqggpgtyeaqu b;ﬁly,lents
mdepﬁgégéﬂ %5@1&@% @%ﬁ{ '@ﬁ%ﬁﬂéﬁho%%gg §Qﬁﬂgoﬁﬂ URcl S.alkyl-O-,
C1_6-%$ 4 ﬁ:e@t?jkyl A aﬁé'ﬁ‘él e‘Pn“Ehé‘ﬁalbg ‘{:‘)'réﬁeféblil %Ehg:’@é’ctéﬂ d®m

group. e sane a |es or” ot
fluorirsa) lwsitoringeamicsbrobhieet er m " C2. . n- al kenyl " denotes a
branched or unbranched hydrocarbon group with 25 2 to
n C atons and at | east one C=C group (i.e. carbon -
carbon doubl e bond), wherein n preferably has a val ue
selected fromthe group of 3, 4, 5, 6, 7, or 8, nore
2. .
R mc%p‘gnﬂfeggyé §n¥16hhegrl%aa%e§ﬁ9 ﬁg{&% ?hgh;@/&)r&i&of’ﬂ %nd C1 e-alkyl-,
2- propenyl I So- propenyl, 1-butenyl, 2-butenyl,
and |r3c§$lé§R9|ls aBached Hyé‘rﬂtrégéipﬁ/ﬂ)dh, iskr ﬁﬁ@‘h@é}ﬁber of He, this R? shall
2- pentenyl, 3- pentenyl 4- pentenyl, 3-nethyl - 2-
be m@@&aﬂoﬁmy ,oflameseier R? 2Hh98?@édlkyl—@(b—e@PéLblkyFldJ@Kﬁnﬁm -alkyl-,
5-hexenyl etc. As will be evident fromthe context,
phend«CO-, Ghengt-ak-REny(Cgs-alkph)spiC@nal | y can be
substituted. WO 2009/ 121919PCT/ EP2009/ 053907 - 113 -
This definition applies for the use of "al kenyl" in
any reasonabl e context within the present description
in the absence of a further definition if no other
wheréljﬁféué%%de?ﬁenkan%@mbgfwag lagt|ﬁ§?IY)S[?%Engt)tuféd%ESBé{ﬁdently of
one asoberityusTd o, mbhe flaorddegulestdednta) ti on as for Cl-al kyl
applies. 5 The term"C2..n-al kynyl" denotes a branched
or unbranched hydrocarbon group with 2 to n C atons
and at |east one CC group (i.e. a carbon-carbon triple
@ n preferably has a val ue selected from
R anQQQ %?QS%§@$¥Q 4, 5, 6, 7, or 8, nore preferably 3,
4 5 or 6, nore preferably 3 or 4. Exanpl es 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
mﬁll be eV|dent fron1the cont ext, such C2. . n-al kynyl

" .
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WO 2009/ 121919PCT/ EP2009/ 053907 - 114 - heteroaryls
Wth up to 3 heteroatons, nore preferred up to 2
whedenoatons, nore preferred with 1 het er oat onPCT/EP2009/053907
Preferred heteroatomis N.-3%kanples of such noieties
arﬁ_benzinidazolyl, benzi soxazol yl ,
Enzo[ 1, 4] - oxazi nyl , benzoxazol - 2-onyl, benzofuranyl,
benzoi sot hi azol yl, 1, 3-benzodi oxol yl,
y= obenzot hi adi azol yl, benzothi azolyl, 5benzot hi enyl,
benzoxadi azol yI , benzoxazolyl chromanyl, chronenyl,
chr ononyl ,
cinnolinyl,2,3-dihydrobenzo[1,4]dioxinyl,2,3-dihydrobe
nzof uranyl , 3, 4-
z +di hydroi ndol yl , 1, 3-di hyd
and pﬁéﬁﬁ%@%ﬁ%ﬁgr@éﬁ%t%% éo;ﬂt}écrhére roi soi ndol yl ,
6, 7- di hydropyrrolizi nyl, dlhydrqu|noI|n 2- onyl ,
di hydr oqui nol i n- 4-

An QtBC%qpécx]oggg%pvenpazo 2.2 %%’qrq?’gz}rlpoa/nd LR |n8[tc1) genelgprormula I
of thel mt%éeét“oﬁhg]ﬂﬁ\r@rﬁréﬁ' M/herérﬁ‘daZO' yl', indolizinyl,

dol yl', 1sobenzofuranyl,
I sobenzot hi enyl , i sochromanyl , i sochronenyl , i soi ndoyl ,is

. : Co B
He s SR B R o Ay EroR R A R BB PBY ey
3-or 42et4aw6F9réﬂ¥I arld 8-tdtrahydrofuranyl.
oxadi azoy 5- oxadi azoyl , oxazol opyri dyl , oxazol yl , 2-
2, 3-
8?gydrobenzinidazolyl,2-oxo-2,3-dihydroindonI,1-oxoin
danyl , pht hal azi nyl ,

R beﬁgf%%%F%FQ¥%hQ#%9H¥h%§ILsfrnyl pyrazol o[ 1, 5-a] pyri dyl ,

pyrazol yl, pyridazi nyl, pyridopyrimdinyl, pyridyl (pyridi
phenyryiz) apﬁhudubyﬁwx'cgeopmﬁw myerdbmkyrpwdrdberﬁwpwdrmé@r ethyl, 1-

E rroI%Fg rrolopyrimiid’inyl | pyr
and 2qr2r|0ﬁu dr iand1Z-buyl- nﬂ)-l |2n amd&npentyhutaﬁ@hyﬁrqfuranyl and
nyI 1, 2,3, 4-tetrahydroqui nolinyl,
teﬂad%ﬁ%ﬂ%&%ﬁ etrahydroisoquinolinyl, tetrazolyl,
1,2, 4-thiadi azolyl, 1,3, 4-thiadiazolyl, 1,2,5-
where?ﬂtdsleq:ﬂoap@ h’}dy orﬁth}n@tlgblbrél sub‘shllgedzn b o&eﬁjrln‘rﬂ)r@a@ﬂjsyrtuents
- thio
mdep[eﬁg@rﬂ,@,y Seleeﬁengrqrp Ithg SFOLtpr‘P tmg OfFer@F'é‘?r %dOH@?et?rQQr'S}‘P

oding IR o s SRR PP St B¥ep g
yrazBS/\ %ﬁbﬁ*fy)" w.ag)rueﬁdﬂrrehemm azol yl, triazolyl,
ol ylI', 'fufanyl, and pyridyl, nore preferred is

pyrazolyl and pyrrdyl The definition %érazole
wherelycthedw@diazelyl sioirselyl, Dyrazoy fusaiy! Apyrisly aneipeenyl group

mentighE4 Ab3Te AR e aLiBR Y 80 DY che ol syheienss

mdepbhdé‘ﬁtw 6f drEhNEBSr E@I@ct&oﬁ@h&hé?roué”bbnsﬂ g of fluorine, CHs-,
4] -tri azole as wel , 2H an

CFbCﬂFHENCZ)3hKﬂ6ﬂN©0|e The definition triazolyl
therefore includes 1H 1, 2,4]-triazol-1-, -3- and
-5-yl, 3H[1,2,4]-triazol-3- and -5-yl,

4411, 2,4]-triazol -3-, -4- and -5-yl,
1H[1,2,3]-triazol-1-, -4- and -5-yl,

2. 2H[1 2 3l:triazol - -4- and - b5- as _well . 5as

R? indepeniteBuib pby B R being se@¥{ad Mabiand o of PR e £ro-alky-
i ncludes the isoners 1H, 2H and 5Htetrazole. The
definition tetrazolyl therefore includes
1Htetrazol -1- and -5-yl, 2Htetrazol-2- and -5-yl and
S5Ht etrazol -5-yl. The definition indole includes the
isoners 1H and 3Hindole. The termindolyl preferably
denotes 1H i ndol-1-yl. The termisoi ndol e includes the
isoners 1H and 2Hisoindole. This definition applies
for heteroaryl |n any reasonable cont ext mnthrn t he

e o o o o - Y 4 N
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The term "N-1inked-pyridi ne-2-one" used in this
application denotes: 20 ,1?10r?1+0- ,. 11 and its
wo 20vo0mo19 ¢ form The term "het erocycl oal kyl " wWe¢hEP20091653907
context of the present invertion denotes a  saturated
3 to 8 nmenbered, preferabl 6- or 7-menbered ring
wheresyt@teemmveafnsntlczneebn@es-@wigm(sb miewg osfienali i edbstituted
4 het eroato sel d from 25N,
ndepgigifiafond apsbRE Py ele.ranare BIorge SHERURES L one.  The
preferred nunber of carbon atons IS 3 to 7 wwth 1, 2,
3 or 4 heteroatons selected fromN, 0, and/or S. Such
het er ocycl oal kyl groups are addressed as C3
7- heterocycl oal kyl . Preferred are saturated
R® belng selectedfuun kye gt’Olmg@fvmth 5 6, or 7 ring atons, of
mhlch 1 or 30 2 are heteroatons and the renaining are
oms. WO 2009/121919PCT/EP2009/053907 -
H- hvmenée@@l Cozralkgr @r.oyRIEBH IGaye-al xc@sm&yﬁﬂp@aﬁy t@e ‘substituted by

one of i85 HiaPh Epifte BRI 0T o r abl y monocycl es.

They include 1, 2, 3, or 4 heteroatons, selected from
N, 0, and/or S, whereby 1 or 2 such heteroatons are
preferred, nore preferably 1 such heteroatom 5
Preferred exanple for heterocycloal kyl include .
R* anﬁdipﬂgﬁpﬂwentb’ cgfecmedam@/ther beiperseiqgigd fronhihergyepr&f H-, fluorine,
oxat hi an di 4 hi anyl , dloxanyl pyrrol id inyl,
and W@%V'aﬁﬁ?'@‘hﬂ gﬁyﬂn d R %ltﬁl%ﬁ@g ; oxat hi ol anyl, im dazol
idinyl, tetrahydropyranyl, pyrrolinyl,
t et rahydr ot hi enyl , oxazolidinyl, honopiperazinyl,
honopi peri di nyl, hononor phol i nyl,
10honot hi onor phol i nyl, azetidi nyl,
X indéipesraeintly a ol cyhgxa@,yt 2)r3 oy4 grrefardblyy = @r dup.2, preferably x = 0
definition applies for "heterocycloal kyl" in any
°r1,WQ§LBﬁ$ﬂP5hbg xt within the present description in
the absence of a further specific definition. 15The
yindép%rf@e'hﬂgb%ﬁ?%y)&]{) W%éét%bféfabl? wsed to define the
group in forhula I and fornul ae”which are derived
t hereof and therefore will be independently used from
the definition of "heterocycloalkyl". However, the
definitions for "heterocycloal kyl"” shall be conprised
L1l L r erocyclyl". Hc is a
and péﬂef)rﬂ%@%t!%%“?:ﬁfgb%éthgter‘?%gstpete;%ﬁprI ses a non-aromatic
het er ocycl oal kyl group which is bound to the scaffold.
20 Wthin the context of the present invention and as
used herein, specifically within the context of Hc,

heter ans _a non-aronmatic noc
A 1ot RaatoY i€ fveBars edhdits Berii ndaneiioe gangep! formuia |
ofther@t%béc%ﬁhé%mﬂuoﬂtmrand at |east one, preferably
one to three heteroaton(s) selected fromthe group of
ni trogen, oxygen, or 25 sul phur, the sul phur being

He is BBle<d o AHR o) Letta%‘waﬁ@éﬁ%égtrﬁttg’?&téﬁ-@“ﬁpeferab'v

3-or WtéﬂratﬁWr@pWaﬂ?lémsft@ﬂ@tﬁvmm]ramﬂ het er obi cycli c,

heterotricyclic ring systemw thin the present
cont ext . This heterocyclyl group may be saturated
or partly unsaturated, whereby in systens 30with nore

1, & rd t least one of themis not

R beﬁﬁgﬁ%gp@@ flicﬂﬁstﬁ%ycﬁ]‘;ﬂagf one non aromatic ring system
conprises said at | east one heteroatom WD
2009/ 121919PCT/ EP2009/ 053907 - 117 - intended. For
exanple, the term "tetrahydropyranyl" includes 2-, 3-,
or 4- tetrahydropyranyl and the like. In cases with
nore than one ring system the bonding to the scaffold
is via at |least one ring atomof the non aromatic ring
system conprising at | east one heteroatom Preferably
this heterocyclyl-group is bound to 5 the scaffold via
a nltrogen atomor one of the saturated carbon at ons

e Y T o
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15The nonoheterocyclic ring systens within this
definition are non-aromati c nonocyclic ring systens,
wo mh2io at | east one, preferably one to threeCT/BP20091653907
carbon atons have been repifzfced Wi th a heteroatom such
as_ni troge oxygen, or s hur the hur
phenga?r 3 REGr BT SyBPaDy N BRIGOU PHSTERAMY o yeRoIEky.
oK, irR&@bl, Yt { GroByl, HDEnG!R |V\4“?' tyl-
cyclofEpL (ERpERIRERY. £y, frofyt 1neng ﬁ@z sartspey-
tetrahydr@furarqamdzepahydryopyraxm ur at ed het er ocycl ic rings
The heterobicyclic ring systems within this definition

wherd g, tiig® Gret dicrvne B sl oy BER ufBiie sukmstysats
ndepABLARE: HcoRePSHBER RS SHE Bra% Bhis O9RDor REYIEPs alkyl-O-,

or su e su phur art t
C1.6- ﬁk;ﬂ) [CF;0M UFgr aR€hathden, iheona| Wgeh Reefetdtly %)éﬁfgeéélékﬁéd%m
| east one non-aromatic ring, conprises said at
fluorines abitormeearkcebemoiaeom and the bicyclic ring system
conprises preferably 7 to 12 ring atons. Wthin this
context preferred are 8-, 9- or 10-nenbered, saturated
or at |east partly unsaturated heterocyclic rings.
30The heterotricyclic ring systens within this
R? mcfé%’énﬂbhtl;%f§ﬁgomérq¥%éiﬁ? SURICRIPrOin tAB @%WH and Cr.-alkyl-,
nonocycl es whi ch at Teast one, pre rably one
three, of the carbon atons have been repl aced mnth a
het er oat om such as nitrogen, oxygen, or sul phur, the
sul phur bei ng part the group - S(O)r - with r being O,
1 or 2; the ring stem has

where; o6/ Bbayegpeniesshisy. @?ﬂ@’dﬂmupﬁh mayt opEgaeilore substituted

0 h . c r L east one
ndepRB0FE0TNE ahbMr oY BBy are R AR hesgbulenkin:  see
preferably 7 to 14 ring atons. By the term spirocyclic
system as nentioned within this definition, are neant
5 preferably 5-10 nenbered, spirocyclic rings which
may optionally contain 1, 2 or 3 heteroatons, selected
R’ befndoselaeieddram R ATOUWPHhur, and nitrogen. Such systems
optlonally may be annelated with an aromatic ring

H-, oy 809 L ieca RG-Sy ehy G2 ko v SPtoraly B suBituted by
one o?'h’?or%%‘hﬁep REGRE deﬁﬁgﬁﬁ?a% Lic ring systens, which

are nore erre rlcyc I’C ones. Exanples for
such heterocycllc Hc groups according to the present
invention are the follow ng groups: 15 *i*5) 0000
*->*-C > N NNNO

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.
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NrO * NrO OONSS NNNN N, NNNN X =0, Sor Np=123,4

or 5q9g=1,20r3 * )P x\<ti X =0, Sor Np =1, 2, 3, 4
wo@e00S/129i9 20r3 , wherein -* stands for the bordr/Bp2009/053907

whi ch said group is bound t®the nitrogen atom of the

scaffold, that is nunbered as 1. WO

2009/ 121919PCT/ EP2009/ 053907 - 120 - The term "oxo"

denotes an oxygen atom as substituent that is bonded

An 1ﬂM e Bf hdPRNEntiGHLESTRPY al dorhSolRNEEbrifg Qo@'e%b%ﬂformula

In case oxo i s used as a substituent, the oxo repl aces
| of thevikst lagpecigefrihatmrention, Wher&t@rrespondl ng atom of the
unsubstituted conpound. The foll ow ng schenes shal l
illustrate a process to manufacture the conpounds of
the present invention by way of exanple: Schene 1

Hc is eelddfedirbRHhagjroMaof estrarsaesirandhd t8B8Rydrofuranyl, 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-, C.g-alkyl-O-,

C1s-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.

A 12th aspect of the inventions concerns a compound according to general formula |
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EtOH/H20 with R#=Etc-, 2 10[ R3]y Schene 1: In a
first step 2-ethoxynethyl ene-nmalononitrile is
waeondarwerd Wi th nono- substituted hydrazi nes bRCTERI0091053907
in an appropriate sol vent 13&e ethanol in the presence
of a_ base (e.g. triethylamne) to form
no- 1H pyrazol e-4-carbonitriles. WO

amt” conyented in a second step to the correspondi ng
e.d\ by treatnent of an ethanolic solution
Nia (25 (:)/0 in water) and hydrogen peroxide
5 315( )/O\ln water). (i, a third step, heating with
rboxyl B eqtérs under basic conditions (e.g sodium
hydr i iqqa n et hano?$) or carboxylic acids with an
activ (er 5reagent (e.g. polyphosporic acid) |leads to
pyrazol o[ 3, 4-d] pyri m di n-4-ones as final products
[cf., for exanple, A. Myashita et al., Heterocycles
1990, 31, 130911]. Schenes 2 and 3 illustrate
alternative nethods to prepare the final conpounds: in
wherdihese exenplified manufacturing nethods
5- am no- 1H pyrazol e- 4-carboxylic acid am des are

_ condensed in.a fjrst steg with an r]o opriate ester
Hc is ggppnat itireoritH Py igdte e1oCHCly barosion Hhest f&a”lﬁ/m%rﬁ;ﬂf&fh'@hare

corsof IR LSRRI 932 S0 g arg e

from tINH grb%,of Bitrogeng bxy§éh &ndl selpRar,avhiBd id-la theBorm of-S(0), - with r
S02-0-, p-toluenesul phonyln =1,2 Schene 4

belng|0 I1u@rt2 aaret alternative methods to prepare the final
compounds: in the 5 exenplified manufacturing methods

5-am no [.G..ac] ' re
condens Bl PEBF T StaiRl H toipuBi: ShEHER R nsapratea or
acid esp.satly@ﬁsamue\ﬂeﬁoﬁ@ctyoumudgiwmah senphides taefedsy 1
substitution of the brom ne atom by an aromatic or

het er odh@iRERateMrassiing B@Mber aid ng Suzuki or U | mann

type reaction conditions. WO

20097 12434 ARferb By t608 #°Bdund drthe sc2fBRBy aid 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-, C1.6-alkyl-S-C4_3-alkyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-C1_g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, C3.7-cycloalkyl-
Co-alkynyl-, C3z 7-heterocycloalkyl-, C3.7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-Co_g-alkenyl-, C3 7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C1.6-

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-, O2N-, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-,
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0 NaH/ Et OH 7 with Rt= 2 [RIx [
R3]y with Rss = optionally substituted y, 1/ YW\ | \\

WO Nowp/1X1919 57. PCT/EP2009/053907
HF,C-O-, HO-Cigalkyl-, R'%-0-Cig-alkyl, R'-S-Cig-alkyl, Cig-alkyl-, Cs
7-cycloalkyl-, Cs.7-cycloalkyl-C1.g-alkyl-, C3.7-cycloalkyl-O-, C3.7-cycloalkyl-C4_g-alkyl-
O-, aryl, aryl-C-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-, heteroaryl-O-, heteroaryl-
C1-s-alkyl-O-, Cs.7-heterocycloalkyl-, Cs.7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-O- with C3.7-heterocycloalkyl being bound to O via one of its ring
C-atoms, Cs.7-heterocycloalkyl-Cqg-alkyl-O- with C3_7-heterocycloalkyl being bound
to the Cyg-alkyl- via one of its ring-C-atoms, (R')oN-, (R'%),N-Cy.g-alkyl-, R'-0-,
R'%-s-, R"-co-, R"0-cO-, (R"),N-CO-, (R"®),N-CO-C46-alkyl-, R"°-CO-(R'O)N-,
R'%-cO-(R")N-C1.6-alkyl-, R'°-C0-0-, R'°0-C0-0-, R'°0-C0-0-C;.¢-alkyl-, R'°0-
CO-(R')N-, R™0-CO-(R')N-Cy4-alkyl-, (R'®),N-CO-O-Cy.g-alkyl-, (R'),N-CO-
(R'O)N-Cy.¢-alkyl-, R"°-80,-(R")N-, R"°-80,-(R"°)N-C1.¢-alkyl-, (R'*)oN-S0,-(R"*)N-
C1.g-alkyl-, (R"%)2N-805-, (R'®),N-80,-C1.¢-alkyl-, and C1.g-alkyl-SO,-,

whereby any of the Cz 7-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl-, heteroaryl-groups
mentioned above may optionally be substituted preferably independently of each
other by HO-, NC-, OoN-, F5C-, HF,C-, FH,C- F3C-CHap-, F3C-O-, HF,C-O-, HO-Cy.
g-alkyl-, R'°-0-Cyg-alkyl-, R'°-8-C1g-alkyl-, C1.g-alkyl-, (R'%)oN-, (R'°),N-C1_g-alkyl-,
R"%-0-, R"-s-, R"-co-, R™0-cO-, (R'),N-CO-, (R'),N-CO-C1.¢-alkyl-, R'°-CO-
(R')N-, R"°-CO-(R')N-Cg-alkyl-, R"°-CO-0-, R'°0-C0O-0O-, R"°0-C0-0-C1.¢-alkyl-,
R'°0-CO-(R")N-, R"°0-CO-(R"*)N-C;6-alkyl-, (R'°),N-CO-0O-, (R'®),N-CO-(R")N-,
(R"),N-S0,-(R™)N-, (R'®),N-CO-0O-C1.g-alkyl-, (R'°),N-CO-(R')N-Cy¢-alkyl-, R'-
S0,-(R'N-, R'%-80,-(R')N-C1.g-alkyl-, (R')N-SO,-(R'O)N-Cyg-alkyl-, (R')oN-
SO,-, (R"°),N-S0,-C1.g-alkyl-, and C1.g-alkyl-SOx-;

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

H-, fluorine, NC-, F3C-, HF>C-, FH2C- F3C-CH>-, carboxy-, C1.g-alkyl- (preferably Co.
6-a|kyl), Cg-e-alkenyl-, Cg-e-alkynyl-, C1_6-alkyI-S-, C1_6-alkyI-S-C1_3-aIkyI-, Cg_
7-cycloalkyl-, C3 7-cycloalkyl-Cq_g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, C3z.7-cycloalkyl-
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Rs = aryl, heteroarylYl = CH, 0, N 5Schene 5
illustrates an alternative nethod to prepare the final
wa@eopoeds: in the exenplified manufacturi ng nethaeE2009/053907

5- am no- 1H pyrazol e-4-carbd81ic acid am des are

condensed in a first step wth (2-cyano-phenyl)-acetic
Co-6-alsynyle Sizerheteraoysioalkyt, Colrthrtewayaloalg-Cq-e-alkyl-, Cs.

2009/ 121919PCT/ EP2009/ 053907 - 124 - a second step b
7'het€irpﬁ¥@@@ikh‘a@2-@ﬁ|Wy{'hgsmf‘teft?ﬂoéygpaﬂfw'92&8@"&’Wl'né%e&ré%cvt‘r

k-SSR, By SO B0BAR g O 5ol o A B 1t
RO RS BRI TR uR -G R ol R - SR (BION- and
C1e-atH-S3N |'i kewi se be enployed for synthesizing the

C

dufids of the invention (see, for exanple: P.
Schmdt et al., Helvetica Chimca Acta 1962, 189,

wherel 204 Hove-mEREoRBA en&rHBEls bl @ptibi&ilaBé BabsRuiedihti¥esndently of
that are used in step 1 of schene I can be prepared

one agpthes byneneicesp B bstiuents setacsert iomoergreup consisting of
.correspondi ng. me aje,derivatjve ( ) ~Qr
f'uor'r}ee&h‘fﬁtrﬁ‘&n%BQf%ﬂ?e%dba%‘aﬁEe@'nngﬁédﬁﬁa@fggéa% e P Grgralkyt-

S o ~WO 9/ 4121 9RCT, EP2009 3907, o1
oG Gk Grar Wl 1ke st 1V ekl A1 (R of2N-CO-

Hydrazo-, Azo-, and Azoxy G oups"; Patai,S.,Ed.; 1975,

Chapter 4; S. C. Hung et al., Journal of organic

Chemistry 1981, 46, 5413-5414]. 5 Schenme 6 X = 0, NH,

NR2, S,, SOor SO2 RM = R2 or R3 n =1,2 Schene 7 5
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-CH»2-, HF2C-CH»-, Cq6-alkyl-, C>-g-alkenyl-
, Cg-e-alkynyl-, C1_6-alkyI-S-C1_3-aIkyI-, 03_7-cycloalkyl-, 03_7-cycloalkyI-C1_6-aIkyI-, Cg_
7-cycloalkyl-Co_g-alkenyl-, Csz.7-cycloalkyl-Cog-alkynyl-, Cgz 7-heterocycloalkyl-, Cas.
7-heterocycloalkyl-C4_g-alkyl-, Cs.7-heterocycloalkyl-Co_g-alkenyl-, Cs
7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-

, R"°.0-Cy_z-alkyl-, R"°0-CO-, (R"°),N-CO-, R'°-CO-, R'*-S0,-, or C16-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-, O2N-, F3C-, HF2C-, FH>C- F3C-CH»-, HO-Cqg-alkyl-, R"-0-Cy.
s-alkyl-, C1.g-alkyl-, R'°-0-, (R"®),N-, (R"°),N-C1_s-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-,
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X =0, NH NR2, S, SOor SO2 RI'4/4= R2 or R3 n =1,2
10Further information also can be found in WO04099210
w@ eowopzmotd cul ar page 9, |ast paragraph to pagePQHEP10091653907
8, incorporated by referend®- WO
2009/ 121919PCT/ EP2009/ 053907 - 126 - The conpounds of
Of the invention show a val uabl e range of pharmacol ogi ca
ef fects which could not have been predicted. They are

R? ar‘ggr ¥ e Ehére ith thB b Gt AEm% \JvﬂlEhttp ' ﬁge ‘Houﬁ@ﬁ%ﬁn a 3- to 6-

he conpounds accord
membé}ég@b%”@hgﬁb@ hi gh selectivity profile in view of
inhi biting of modul ati ng specific members within the
PDE9 fam |y or other PDE fam|ies, with a clear
wherg)ihe @b@fﬂ:@epgen%membw inglueingdheoadzoayslic Bng fermedriay

o e R

selectEdEANRNAe Greupcessisting ofventi on refers to conpounds,
~which are considered effective and sel ective

fluorines Hil@i,tNes @sNpHeEphblizest felise Fak-Ghld- d3R-Gesadwh, Cdis-O-Cq-
t he devel oppent of nedi caments. Such nedi canents shal

s-alkyly Exerallyly Gres-a%¥tiOr gndi(fre-cra!®AVANOof 15 di seases in
whi ch the inhibition of PDE9A can evolve a
t herapeutic, prophylactic or disease nodifying effect.
Preferably the nedi canments shall be used to inprove
perception, concentration, cognition, |earning or
" inorenyently ket aipethes RIP by selestad tiiopuliee gioup of
situati ons/ di seases/ syndrones such as mld cognitive
i mpai rment, age-associ ated | earni ng and neng

H- (buimpah inneasesi} ispertas o grateeimgnssigcted Sers, R 20-Casc R %SO, or
denenti a, craniocerebral trauma, stroke, denentia

R’ QQ'O,UFB@f@'laﬁ t@res-8kybk - e(@ibemylstCEmk@ydleaﬁwt-l &), 7-cycloalkyl-C4_3-

post-traumati c dementia, general concentration

alkyl-j aﬁyhuamle@t s-alkybnbeiereanyl, @ndi gsaraamdre ssatkybhi | dr en
with | earning and nmenory problens, Alzheiner's
di sease, Lewy body denentia, denentia with

and iﬁi%gsg%ﬁérbotﬂlooﬁw gﬁoljg dl%tﬁ' areOB&5hd (& He'dhRg B rBQeﬁ atom they

rone, Parkins I Sease, progressive nuc
may tbgbmer with sgieiitrogervatdm Goinh iaC®he Fanertusae hatérodycloalkyl ring,
anyotropic lateral sclerosis (ALS), Huntington's
and wihgreis onenol thepl-eHaegreupsiaf, thehmtarﬁczyc@@gljemermt faamed may be
Creut zf el d-Jacob denentia, HV denmentia, schizophrenia
replagad BydedrentS-a -¥H-KoNa@eyclaalsye hdéCs.o- CW'Q&HM-EGM alkyl)- or -
aspect of the present invention concerns the tr at ment
N(C+ eﬁ'@/')dﬁ@%%bwﬁeﬂ In soaﬁb%laﬂ%%?fﬁ'[a@')bw pepo R (R ")2N-CO-, these
| ati on ticu ar sl ee orders |ik

wo HTocgianbs 1Buetiar BEILSa Nioden oot Samaere baudrig: fogm a group

selecB¥IS AP ma AT, @ésb%éﬁﬁs@mmwfmdyﬁﬂ 4 FomdiBniiny

and diledret ebe hglpmregheotoned ahyahbpﬁsdemaq, optjomiatled be substituted
, | ycose tol eran or a disease of the tes

'”depgﬂa?rl‘tﬂi H% QQ?uar%’?h%rk'%Y &8l OFnEH@E‘P éU[?ﬁtétH?{‘tS $%|ﬁ§tedﬂ{ﬁ‘9ffﬁu@e group
consiflinc? Bt fiiing hiSrild braFih& HoasREC ofhi- L PIESEM P C- Fac-

i On cdn be sdnnarlsé 1S3 EoNS|

O TR SRR R PROAP: 5 GW%S%”& SRS i

particul ar the one accordlng to formula | as defined
by each of the aspects 1 - 17, each of the
el enent s/ enbodi rre of matrix O or r or a
X QGRG0 TOBT SEERGMEr ot Ona. By QR 4oPralaDb T T St
foff Qu gsbgct 18 or chapter exenplary
preeéﬁ%lm%s)ﬂﬁegﬁﬁr% msdl canent. Such a
medi canment preferably is for the treatment of a CNS
di sease. In an alternative use, the nedicanent is for
the treatnent of a CNS di sease, the treatnment of which
is accessible by the inhibition of PDE9. In an
alternatlve use the nedlcanent |s for the treatnent

o o oy - aAr_ = [T L T L L Y



In an alternative use, the nedicanent is for the
treatnent, anelioration and / or prevention of
w@ogniltiove i npairment being related to perceptPONEP2009/053907
concentration, cognition, 1@&arning or nenory. 20lIn an
. .,alternative use, the nedicanent is for the treatnent

y '”d%ﬂ?éldi%a&{ ogheas O}'heé o "p%e%ﬂlt MOre Bfefe Vii/@
i mpai rment being related to age-associ ated | earning
and nmenory inpairnments, age-associated nenory | osses,
vascul ar denentia, craniocerebral trauma, stroke,
denentia occurring after strokes (post stroke

and pherreaceuicallp asceptabiensali lorme assol vategyheseef,
concentration inpairnments, 25concentration inpairmnments
in children with | earning and nmenory probl ens,
Al zhei ner' s di sease, Lewy body denentia, denentia with
degeneration of the frontal |obes, including Pick's

5  with tey pdovagaeethadPar ki nson' s di sease, progressive nucl ear
pal sy, denentia with corticobasal degeneration,
anyotropic lateral sclerosis (ALS), Huntington's
di sease, multiple sclerosis, thalam c degenerati on,
Creut zf el d- Jacob 30denentia, H V denenti a,
SﬁWd@F&(e@éhf, which isleaBnRd vz Ble dsPbeRsIrh nexPRYIBBAXygen of the
WD™Z009/ 121919PCT/ EP2009/ 053907 - 128 - In an
abxetangl, thereus ap substituedt staehed tossdid catldom atosavieeniCHo-
of Alzheinmer's disease. In an alternative use, the
neld@enent is for the treatnent of sleep disorders,
bi pol ar di sorder, netabolic syndrone, obesity,
10 di abetis nellitus, hyperglycem a, dyslipidem a,

i mpai red gl ucose tol erance, or a disease of the
testes, brain, small 5intestine, skeletal nuscle,

A 13theaspectofi g inveptions cencgsne arconmpvRNGERgTdiICALto general formula |

QSIL Tl Medi canent s for adm ni stration conprise a
of the Y S RAC I dBF AT 08 VRSP eaent | nvent i on i n &
therapeutically effective anmount. By "therapeutically
~effective anount” it 10 is neant that if the
Hc isrefetasaeyalyli grodp AGCeERing 40 ehiorawla bgincaseleriedi figm the group of
15 fonnu%ﬂgpﬁqngﬂ the patient's condition, the anmount of said
cofrpound 09 formula (1) wll be sufficient to
effectively treat, to prevent or to decelerate the
progressi on of the correspondi ng di sease, or otherw se
formulg|.dnel i orate the estate of a patient suffering from
sych a disease. It may be the case that the
"t herapeutically effective anobunt” in a nono-
15t herapy will differ fromthe "therapeutically
ective anmount” in a conbination therapy with
g%:( ¢ nedi canent. The dose range of the conpounds of
n

X1
\ al formula (1) applicable per day is usually from
—IXt'o 5000 ng, preferably 0.1 to 1000 ng, preferably

from2 to 500 ng, nore 20 preferably from5 to 250 ng,
nost preferably from 10 to 100 ng. A dosage unit (e.qg.
a tablet) preferably contains between 2 and 250 ng,

20  with particularly preferably between 10 and 100 ny of the
conmpounds according to the invention. The actua
pharmaceutically effective anobunt or therapeutic

n=1d®spge wll 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
adm ni stration, severity of disease, and the |ike. The
conpounds according to the invention nay be
adm ni stered by oral, parenteral 30 (intravenous,
i ntramuscul ar etc.), intranasal, sublingual,
i nhal ative, intrathecal, topical or rectal route.
Suitabl e preparations for adm nistering the conpounds
according to the present invention include for exanple
pat ches, tablets, capsules, pills, pellets, dragees,
powders, troches, suppositories, liquid preparations

o I 1 o VAN AN A PPNAPNA ANNENVT ] F=rwrs e ] A= =
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collidone or shellac, gumarabic, talc, titanium
di oxi de or sugar. To achi eve del ayed 15 rel ease or
w@e@varo1d nconpati bilities the core my al so CBOBFEB1009653907
a nunber of layers. SimlarGly-the tablet coating may
1 _sonsist of a nunber of |ayers to achieve;peng%gd 5 o 3
X', Xr.eXedadepgsissitly frorn gaeh ether brivgptbot SHE R GHIRe CED IR R,

for vhe tablets. Syrups or elixirs containing;the 3.
O, NHcNRy e 05 it s P, dorbMRrednat tasst o6e %fcgor)éli,r’?@ 500, NH,

2 to,the invention may additionally contain a sweetener
NR" qr as saccharine, cyclamte, glycerol or sugar and a
flavour enhancer, e.g. a flavouring such as vanillin
or orange extract. They may al so contain suspension
#: meathjinty dmdtsther ritdniis kebharematichwaiie fod num € anb oo itiin the ring
cel |l ul ose, wetting agents such as, for_ exanple,
SySte%ﬁBTé?fé%'tyi %‘ﬁyp@%@ué?@?ﬁ%qurﬁ apd 3% Bho1% Ohi't fi SORE! g or two
. r . O .
bona G (iR S PORUTRIR YR, BF (AL U Beefish BehRoy feplacing
ring-naeiiber baund hiydmgeni atoage mtherelpy ssen datibleelsorxi(shpaederably being
-hydroxyhenzoat es. or,_ stabi.lisers sych ,as al kali netal
a C-Lapie Bohd: RpFE REde v i tnd BEind SHGAEE: Soc ronal 1y
using enul sifiers and/or dispersants, while if water
is used as diluent, for exanple, organic solvents may
formugmt.Ponal | y be 30used as sol ubilisers or dissolving
aids, and the solutions may be transferred into
injection vials or anpoul es or infusion bottles. WO
2009/ 121919PCT/ EP2009/ 053907 - 130 - Capsul es
cont ai ning one or nore active substances or
inhations of active substances may for exanple be
( Aprega?ed by m xing the active substances with inert
rs such as lactose or sorbitol and packing them
into gel atine capsul es. 5Suitable suppositories nmay be
made for exanple by mxing with carriers provided for
this purpose, such as neutral fats or
pol yet hyl enegl ycol or the derivatives thereof.
. Excipients which may be used include, for exanple,
with wat er, pharmaceutically acceptabl e organic sol vents
; j petrol eum fractions),
A bel@%g%f g@? E?ﬁ%ﬁi{)f@rrﬁwg!e{étﬂgr oundnut or sesane oil),
B beingrao3, 45 pobyhaemberect abcand ahglsysiem ¢hatas laanelated to A and that
.glycerol), carriers such as,e.g. natural mneral :
beS'dEfa?ﬁg%Mo @og's P% ,O”Bl ayyBich; ’Q?M,abecﬂaﬁ'rﬂém,e U\ih fREpleond - it
shareB WA 94 dPYReE Dnlye ofl cafidiNbiorfls Hher GRe rﬁé* It Safdfhtdd, partially
and siTicates), sugars (e.g. cane sugar, act ose and
saturgfed arsedmadiouthel Substitiepes B~ dnidgor R, insiepehdsntlypbi ¢zch other and
i quors, methylcellul ose, starch and

|
indeps‘a SRNOT B36h Blar yomay benat indA @aiG B; svherehw they e rigghatoms

I t St ealr.| j '
ot L SRERE 0y Bl mee AT ST A 43¢ S I AZHE Yoroap atoms oot
may ®nit@igen datomadsli drieomalyd eadson amd thes piber onednay be a nitrogen
additives such as sodiumcitrate, cal ciyum carbonate

atom aergoy AWei GRRPPH SEBRECE ONE SEI PRI G ReVHIrPgefs atom are preferred
L as starch, preferably
andt@%?ﬁb%ﬂ@?%p@ﬁ?&é@BSﬁ?gﬁ?ﬁ@%hd the like. Lubricants
such as nmagnesi um stearate, sodium | auryl sul phate and
; L@ng_n&y al so be used to produce the tablets. In the
orm - of aqueous suspensions the active substances may
be conmbined with various flavour enhancers or
colourings in addition to the abovenenti oned
exci pients. 25The dosage of the conpounds according to
the invention is naturally highly dependent on the
met hod of admi nistration and the conplaint which is
being treated. Wien adm ni stered by inhal ation the
compounds of fornula (1) are characterised by a high
potency even at doses in the m crogramrange. The
conmpounds of fornmula (1) may al so be used effectively
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20 m nocyclin or rifanpicin; PDEl, PDE2, PDE4, PDE5

and / or PDE10 inhibitors, GABAA receptor inverse
W@ownilsmsy GABAA recept or antagoni sts; nicoti NPCT/EP2009/053907

receptor agonists or parti-#2-agonists; al phadbeta2

nicotinic receptor agonists or partial agonists;

al pha7 nicotinic receptor agonists or parti al

agoni sts; histam ne receptor H3 antagonists; 5-HT4

receptor agoni sts or partial agonists; 5-HI6 receptor

ANt AagoNi sts; 25 al pha2- adrenor ecept or antagoni sts,
antagonists muscarinic receptor ML agonists
tive nodul ators; nuscarinic receptor M

antagonlsts muscarini c receptor M4 antagoni sts;
nmet abotropi ¢ gl utamate receptor 5 positive nodul ators;
nmet abotropi ¢ gl utanmate receptor 2 antagoni sts, and

with ot her substances that nodul ate receptors or enzymes in
a manner such that the efficacy and/or safety of the

A, beitg) thenrprLs\dseracd dogmulg IM9 the invention is |ncreased
and/ or unwanted side effects are reduced.

C beipg@op.1419 00 famerbeed sakisaied ar pestially Sﬁératﬁdé%%ﬁ ring system
that |§§E r8rfu§éb$tocﬂr rﬁﬂ%@%e@@e\%@héﬁhneaétowlit st]% fﬂ@hol\ consists only

one ac tance se
of car@@iﬁ@toﬁiszm subétmmts?R ghaep IR diadefomenrgi of. each other and
rivastigmne, tacrine, galantam ne, nmemantine,
indepebderaﬂmofeeaot’@sghdtyemay@pratrmgeﬂ|om ringi@ocycl i n and/ or
rifanpicin, optionally together with one or nore inert
carriers and/or 5diluents. The conpounds according to
the invention may al so be used in conmbination with
R béwﬁpgggbﬁgﬁﬁﬂhQﬁeﬁ 86 €.9. active inmmunisation with
Abeta or parts thereof or passive inmmunisation wth
humani sed anti - Abeta anti bodi es or anti bodyfragnments
Ci. g-a]ky|10%nzomaﬂ§/|f 0(33t7h©/ddailgilftﬁn§ alyl-f &5 ;-heterocycloalkyl-, aryl
above- nent’i oned di seases and conditions. The
and hetarbaryht i ons according to the present invention may be
provi ded sinultaneously in one and the sanme dosage

wherd B idvernenignd Blebbndri BAY GBtRAAD B SRS Bl Thaedingenty o
one ahatle?tby ghe 6 more dubétruents sthedtey ebe Bl grald coabiseihg of
The conbination may be al so provided separately, in

fluoririey ramarinea bferemeg bihi, N&t-i ON-,i F3E+ b 2CorfgdafidE36fClire F3C-O-,
present invention, are provided in one dosage form and
HF2Code HP-Cmea-alkyk, RheOabov@lvtnC1erdillylcdrbi-axe!palisyl- Ca

partners i s provided in another dosage form These twy

CyC'&@@‘&b@w@“ﬁbﬁ @ﬁv B'é’f' @qtﬁa@'kﬂo%%m@&"n%etefQﬁrylgS?amﬂ”@’z"o aCs
hetqr AT SRR (G TS PR R RreEYBshME O
tetrah&ﬁ @rﬁ@? alp eM eg% f\gltein g@%rl‘aﬁ'@ ?él‘{rﬂhe ufhd to O via one of its

ring Orattmnsqrwdrod:dmlyl Qatwittnpyreslidimed belrg beura ts;oOpmenbbélts oing C-
onhp ne di f,ferent adm ni spratiop forns, if,desi

atom SR gl (5 DKoty Aot HAL I o 8 ey 50 Cr.-alkyl-
d. T d tg th t
RG-SR ot e, T Cagcay btk CEEiQ-Orrane Bt OO R IN-

conmbi nation with another active substance may be used

wheregqygg[%rttf gggt ﬁ)ﬁY &ﬁ 7tqy tw_er g?ﬁ%etgt?iq%/%%allpy?-”i qu anlet/eroaryl,
tetrah?HFB’bea"i‘Py?Ctéﬁ’aNydrBEZra'n‘QP ftﬁﬁéd'irﬁ}f ﬁ%lgﬂﬁf%réuﬁs BlerRidnkd above

at rent toget ere sta

may @ptmnyh@ smm@ttedvaewbslg/andeﬁema]tlgl orfeétadrpotﬂee by NC-, O2N-,
patient 30successively within a perlod of | ess than or 10
F3C-,ddfe#l-, Féi.02, FuQH £ pFaCiQ-, IHSE- (]qaR %0- @qlrgailkyﬂoca g-alkyl-, R -
hours. WO 2009/ 121919PCT/ EP2009/ 053907 - 133 - be
sel ected fromsolid preparations such as patches,
tabl ets, capsules, pills, pellets, dragees, powders,
troches, suppositories, liquid preparations such as
solutions suspen3|ons enuIS|ons drops syrups,

o e s s e - o s
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active substances. Exanple A WO
2009/ 121919PCT/ EP2009/ 053907 - 134 - Tablets
wa@emvarring 100 ng of active substance ConposiPCDRP2029/053907
tabl et contains: 5active substancel00.0 ng | act 0se80.0
ny _corn,starch34. 0,41y ponvinyIByr(ondone4.O ng
O-, Rnagfs RurP$i@arcat B2, )oNrigO-, MJpere by pingridiryrer eyrreidinyh preferably
bi pl anar, facetted on both sides and notched on one
are subjiuteghbynR| «CR-15 Tabl ets containing 150 ng of active
substance Conposition: 1 tablet contains: 20active
subst ancel50. 0 ng powdered | actose89.0 ng corn
starch40.0 ng colloidal silical0.0 ng
pol yvi nyl pyrrol i donel0.0 ng 25magnesi um stearatel. 0 ng

R? indfn@enly Bf anpbeier K hahg bbrictdekpom the Grod® otiar d
gel ati ne capsul es containing 150 ng of active
substance 1 capsul e contains: WO

H-, fRQO8ELZAMLLOPAFLER266RC05F3C/CH,-, Cqg-alkyl- (preferably Cog-alkyl),
(R"*),N-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 C1_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-CHy-, HF2C-CHy-, Cqg-alkyl-, Cs.
7-cycloalkyl-, C3.7-cycloalkyl-C4_g-alkyl-, C3z.7-heterocycloalkyl-, C3.7-heterocycloalkyl-
Ci.g-alkyl-, aryl, aryl-Cqs-alkyl-, heteroaryl, heteroaryl-Cq.g-alkyl-, R'®-0-C1.s-alkyl-,
R'°0-CO-, (R"),N-CO-, R"°-CO-, or C1.¢-alkyl-SO,-,

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_g-alkyl-;

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

H-, hydroxy and C4_s-alkyl-O-, whereby C1_-alkyl-O- may optionally be substituted by

one or more fluorine, chlorine, bromine and HO-; preferably R® being H;
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- 135 - active substancel50.0 ng corn starch
(dried)approx. 80.0 ng | actose (powdered)approx. 87.0
worgoonagesi um st earat e3. 0 nti S5approx. 320. 0 nECTZEPR0Y/ES3907
sheII size 1 hard gel ati neScapsul e. Exanple D
10Supposi tories containing 150 of active substance
R* ang %u@ﬁ@@%@ﬁl’iﬂy&frﬁr@ arothackeing selfsiedfroa e QD"OHQ of H-, fluorine,

and r%ggﬁ/ Ie%%/p ‘%B%l/nglt%ﬁ ?gq{g g%rlscﬁgﬁy%t hr¥ ?—Pegr ¥Iuor|ne more
prefe@ﬁ?ﬁﬂ%ﬁﬁﬁégé\ﬁ%% my 2,000.0 ng Exanple E 20 Anpoul es

taining 1 dctive substance Conposi tion: active
substancel0.0 ng 250.01 N hydrochloric acid g.s.
doubl e-distill ed waterad2.0 nL Exanple F WO
2009/ 121919PCT/ EP2009/ 053907 - 136 - Ampoul es
cont ai ni ng 50 ng of active substance Conposition:
'@@Pie()@e@%&’@@r@%@th@r rgtendiabR "Nogipasetantest fremaliecgrgue of
doubl e-di still ed wateradl0.0 nL The preparation of any

Cie %F}j %O%gbq%élggapig g@%ﬂ%{e@%ﬂ‘&ﬁagsgi\(done fol | owi ng

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-, -NH-, -N(Cs.-cycloalkyl)-, -N(Cz_g-cycloalkyl-C1_s-alkyl)- or -N(C1.4-
alkyl)- preferably, and in particular preferably in case of (R1O)2N-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-, HF2C-, FH2C- F3C-CH»-, CH3-O-Cq6-alkyl-, C1s-alkyl-, and C1.
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;

and pharmaceutically acceptable salt forms or solvates thereof.



The in vitro effect of the conmpounds of the invention

can be shown with the foll ow ng biol ogi cal assays. 15
woDEIAZI9ESSay protocol: The PDE9A2 enzynmati ¢ BCI/ERI00%/053907

assay was run as scintil | até%on proximty assay (SPA),

An 1448 AHRRGE G e (ARENTRaFOTSEg0% PRERROLTS, BRAsta e Aisigneral formua
|ofth;%7a%§9§mf/tﬁemnsw bfy |ysate (PBS with 1 (:)/0

00 suppl enent e Wit h protease 20 inhibitors,
cell debris reaned by centrifugation at 13.000 rpm
for 30 ntn) of SF 9 cell expressing the human PDE9AZ

ot al i.n_apount | uded in the

He be38 aRiiack L N Piseesdes SRR SouhHc on ef (i cacy of
the SF9 cells and lay in the range of 0.1 - 100 ng.
25l n_general, the_assay condifions were_as follows:

t gtll 'assay vg 40 micrgliter proteijn amount:0.1 -
50 substr at oncentraLLdA (CCAFQ Qaonol ar; -1
nCi/1 incubation tinme:60 mn at roo nperature 30
final DMSO concentration: 0.2 - )/0 WO

2009@121919PCT/Q52009/0539OZ) 137 - Tr (s, 8.3 nM

My€i2:N1. 7 M , Tween 07
t pH of ass bu fer ma adjusted t The *
reaction was st ed by applying a PDE eC|f|c

inhibitor (e.g. conpounds according to V®04099210) in

exc . SDeter rwatlon of |n bitio act|V|
of (t h&) posi ti ont r ol ' the dgéit e contr
(01 found) i e to 10 /O and* ity in t

presence of test npound is expressed relative to
these 100 % Wthin this setting, an inhibition above

100,9)/0 mig E)be ppssi bl b.duepto the Sature of t
vafiatjyon of the 03|t|v contr ol I n e assa \7
owevgy, in* case 10t eported*gg) i nhi bt

had been adjusted to 100 % Determnmi nation of 1050:
1050 can be calculated Wi th CIaphPadPrlsntor ot her
suit'éd softwar ttlng t positiv ntrol as
aqggp#g negatlv control For cal ion of
dil ons of * est coﬁp ds (sub¥t s) are*t

sel ected and tested follow ng the aforenenti oned
prot coI Data 2Qln the foIQ9MAng (: )/Q)Inhlbltlono

a a il lugtraye that onpoun a cordlng
pr sent i*Nventijon ar& U|t d to i bi PDE9
hu rovi de usef phar ma gi cal properties. TheO

exanples are not neant to be Ilnttlng The table al so
prov des 1 C50 v ues The vaques are pmpsedted as

e i thin nmol ar rangey (nM, thin
f eltﬁe anonok to 100 wanomgl ar or* th|n
the ge of 10 5 nanono o 1200 nonol ar .

specific 1C50 value is MAthIn sai d range. The exanple
nunbgr refer t the final e | es as tI| ed in the
8 s 4%

sectnon Exenp /enbodl see al pect 18
the B ventlon) data asuré rding t
gr ced re de her ei n: 0 *

N
20 9/1 1919PCT 009/05390 - 138 - WO
2009N121919PCT/ EP2009/ 053907 - 139 - WD
2009/ 121919PCT/ EP2009/ 053907

& e ©f © oY
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- 140 - WD 2009/ 121919PCT/ EP2009/ 053907 - 141 - WD

2009/ 121919PCT/ EP2009/ 053907 - 142 - In vivo
we@bdoeart919The in vivo effect of the conmpounds OPCT/RPB09/053907

i nvention can be tested imfthe Novel bject

Recogniti on test according to the procedure of

ckaerts et al. (Neuroscience, 200 ‘ 351- .361)
fury her orimat i o oer ni ng [ t[é ng 9
Q he /sonploun f th nt i nveg gee 8
p ” *

08-918. WO
2009/ 121919PCT -1943 - Abbrevi ati ons:
APCl At nospheric pressure

hem cal ionization DADdi ode

array detector DVSO di met hyl sul ph oxi de

ESl el ectrospray ionization (in M) Exp.exanple

Ep. mel t ieg poi nt Bhour (s) HPLG high perfo pance
omat ography HPLC M5

quU|d chrormtography
rerII|I|tre pLmicrolitre mnmnutes MBhass

spect gpnetry rac racef | room t enpegat ure
Rtret%ntlon T{F:?&m HPL( Etarda?(:%mctor (in

X=O,SorN X=0,SorN

MPLC nmedi um p

+ X=0,SorN
pP=1,2,3,4 p=1,23,4

=1,2,3, 4
"Tars o or 5
q=1 20or3 q=1,20r3 q=1,20r3

R’ being selected from the group of

Cq.s-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-, O2N-, F3C-, HF2C-, FH,C- F3C-CHa-, F3C-0O-,
HF,C-O-, HO-C4s-alkyl-, R1O-O-C1_6-alkyl-, C1.6-alkyl-, C3.7-cycloalkyl-, C3.
7-cycloalkyl-C4_g-alkyl-, aryl, aryl-C4_s-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-, C3.
7-heterocycloalkyl-, C3 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-C46-alkyl-, R'°-0-, (R"°),N-CO-, (R'°),N-CO-C.¢-alkyl-,
R'%-co-(R")N-, R"-cO-(R"%)N-C;6-alkyl-, R'°0-CO-0O-, and R"°0-CO-(R")N-;

whereby any of the Cs7-cycloalkyl-, Cs7-heterocycloalkyl-, aryl, heteroaryl,

tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-groups mentioned above
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TBTU 2-(1
H Benzotri azole-1-yl)-1,1, 3, 3- Tetranet hyl uroni um
wo edovatiouor oborate TFAtri fl uoroacetic acid PCT/EP2009/053907
TLCt hi n-1 ayer chronmat ogr apt/ 1.C- M5 net hods: Met hod A
I nstrument: HPLC/ M5 Ther noFi nni gan. HPLC Surveyor DAD,
may Qmi(gmdiy|b@nswbsétbutedduetﬂfﬂblysudew@ev@ycqfseaqsw gifier by NC-, OzN-

mvamoni um f or rrat

F3C- eh“:u%CFft FB|2%C%$%TQHTI F@sztﬁ':rﬂ@ -SmBni-thtt-erite; alkyl-

o- REEY R o or () aﬁr%‘gi Wigsraby piberRIY By u@t)@%w'oq{eferab'v
ESI

are S‘ﬁ%%@‘fqnéﬁo'gmsc@ﬂepzoog/ 053907 - 144 - Msthod 1 MG

apparatus type: Waters M cromass ZQ HPLC appar at us
type: Waters Alliance 2695, Waters 2996 di ode array
detector; columm: Varian Mcrosorb 100 018, 30 x 4.6
mm 3.0 pm el uent @ water + 0.13 % TFA, eluent B:
R incependently of eny gttediRrteing sblecied BovbtBe@radp of n 5% B
2.0 mn 98%B 2.2 mn 98%B 2.3 mn 5%B 2.5 nmMn5 %
B; flowrate: 3.5 nlL/mn;_ UV detection: 210-380 nm
H-, fiverined |'23CM5 dpp@r.aftieCty feC-Qlver £11d-alkymaser@blivPCee-alkyl),
apparat ygs typesjoWaters Alliance 2695, Waters 2996
(R")N-6de. B r-50uB abkor: colum: Merck Chronolith
Per f or mance RP18e, 100 x 1 mm eluent A. water + 0.13
% TFA, eluent B: acetonitrile; gradient: 0.0 mn 5%
whereBtrQa abcmdlm@ﬁlanéd %émﬁet%&%ﬁ'obt@nﬁﬂy?b@@%&ﬂatéa ifitl8p&idently of
.2mnb5 %B; flowrate: 3. /'mn; WV detection:
oné aZSl?theB@O' Qﬂﬂ prfﬂ)auhi’rﬁtlll@&tﬁrs@ﬁ?ﬁ@@' fpOsheEgroup consisting of

Fi n HP yor DAD, MSQ Quadr upol e;
quorlr&%lcQﬁ' 1‘7@@18’ ”@'Ffum 4.6 x 100 nm el uent A:

90%\/\/ater +1O %acetonltrl le + ammonium formate 10 mM
eluent B: acetonitrile 90 %+ 10 % water + anmmDni um
formate 10 mM gradient: A (100) for 1 mn, then to B
(100) g 7 mnfor 1 mn; flowrate: 1.2 m_/mn uv

and irdeased ROris a&dnedrio amﬁr@gnn whichABG@ rind/etdrolderl&f He Hc this R? shall
I nstrunment: HPLC- M5 TheErmFl nni gan. HPLC Surveyor DAD,

be indBReenrthumsl any colhermR™ Syhrel sG-@éy-, Hipr-CGiHoac, 1G0s-atky!-,
eluent A: 90 %water + 10 % acetonitrile + ambni um

-cyclpatkwlat esrecyeigallef-Gera-alkyl- a@e{rd}ﬂt@ﬁoiCV@lOth% +Caoehatemcycloalkyl-

nmoni um formate 10 nmM, gradi ent : 100) for 148 mmn
Cie- &'Fﬁén ayl. Ay 60p- q|W'1d1$F?FPa*ﬂr hftéy"o ~Crd-alyrafe:-OrCas-alkyl-,

<ORTE N B RIRER. G Ehini o P

Sur veyor DAD, I\/ISQ QJadrupoI e; columm: Synergi

Fusi on- RP80A, 4 pm 4.60 x 100 mm eluent A: 90 %

water + 10 % acetonitrile + ammonium formate 10mM\V

eluent B: acetonitrile 90% + 10% H20 + anmoni um
wheref owheate the ndpovgrmentoned Amendigers) rhay optomdlly, hehesubstituted
. to,B.(100 %9 in, 10 mn for 1.5 mnp..flowrate: 1.2
indepighty’ SUorb bt By ok tiors ShBsiipRl. Sdpfied T the group
consu@t@(&éﬂfmmpéﬁﬂ ERZ8fR4yN563907 - 145 - Method 1E hydro

I nstrunent: HPLC-MS Ther noFi nni gan. HPLC Surveyor DAD,

M5Q Quadrupol e; colum: Synergi Hydro- RP80A, 4 pm

4.60 x 100 nm eluent A: 90 %water + 10 ")/0

acetonitrile + amoniumformate 10 nM el uent

L T e

in 10 mn for 1.5 mn; flowrate: 1.2 nL/nin;

. D AR PR AR Mty o st

by onEldTrmn@@rﬂuda@éuehlbﬂﬁetbr@rmun@@lndnmo ;Symmet ry- C18, 5 um
3 x 150 mm eluent A 95 (:)/0 water + 5 (:)/0
acetonitrile + formc acid 0.1 % eluent B:
acetonitrile 95 (:)/0 + 5 (:)/0 water + formc acid
0.1 % gradient: NB (95/5) for 1.5 min, then to NB
(5/95) |n 10 mn for 1.5 rrin flowrate 1 m./mn; W

T o ~ - o - o ——~1 A A 1+ 1
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WO 2009/ 121919PCT/ EP2009/ 053907 - 146 - Instrunent:

HPLC- M5 Waters. HPLC Alliance 2695 DAD, ZQ Quadrupol e;
wae@eloanmoiKterra M5-C8, 3.5 pm 4.6 x 50 nm el BPENEPADI/ 053907

water + 0.1 (:)/0 TFA + 10€89/0 acetonitrile; eluent

B: acetonitrile; gradient: A (100 %9, then to A/B

(10:90) in 3.25 mn for 0.75 mn; flowrate: 1.3

m./ mn; UV detection: 254 nm ion source: ESI. Method

R anﬁﬁﬁlgﬁggé@%ﬁ@éﬁ%%%ﬁ%?% %1ew¢ﬁopﬁ%r%ﬁg'ofmﬁqﬁmrine

and rﬁ@hyl §ref§ra%lypmde6eﬁdéntﬁﬂomﬁe ghoteel blingsdlidted fdnd the group of
0 TFA + 10 (:) cetonitrl l e; eluent B:

H- ando‘kumnet mor@prejeeahlseﬁt and R1oging H:hen to NB (10:90) in
3.25 min for 0.75 mn; flowrate:1.3 nL/mn; W
detection: 254 nm ion source: ESI. Method Grad C8
NHACOOH | nstrunment: HPLC-Ms Waters. HPLC Al liance 2695
DAD, ZQ Quadrupole. Columm: Xterra M5-C8, 3.5 pm 4.6

10 . p + 10

R e Bh Prb e DR o RSkt ¥ e
100 % then to NB (10: 90) |n 3 25 mn for 0.75 mn;

C1.6-alk@W ¢ 2-8ycldalR Im-érPT ahd kMefgarget i on: 254 nm i on
source: ESI. HPLC Met hods | nstrunent: Agil ent
1100. Columm: Chiral pak AS-H Daicel, 4.6 pm 4.6 x 250

t hod [ 1: el / h /
wherq TR, ebaa e b e aBErS TGy RBFarally (th,o dox lieief dndemspgently of
one afBth SHinbRd s@bstﬁué‘rﬁ@tselé@é@ﬂ@hﬁh'ézg}‘t@bp%%hglstln% of

(isocratic); flowrate: ection:
fluorinenAVEL hidH ,ChIRHIC- 3F ;@G H T CHae3-aved-alkhianCl_¢&Ky20 and C4.g-alkyl-
(isocratic); flowrate: 1.0 nL/mn; UV detection: 254
O-, nm GO M5 nmet hods Met hod 3A WD
2009/ 121919PCT/ EP2009/ 053907 - 147 - Instrunent: GO M
Fi nni gan. Trace GC, MSQ quadrupol e. Colum: DB-5M, 25
mx 0.25 mmx 0.25 pm carrier gas: helium 1 nil/mn
constant flow, oven program 50C (hold 1 mnute), to
X indepfwﬂeinﬂyir@@i gad) othera0o0, N2 286f A preferabB0XE 0,1 or 2,
n.el yent, detection: frace MSQ quadrupole ion

prefe Pée 0 PETsoke PIGEACSE- %80 u. Method 3A. 1

Instrument: GC/ MS Finnigan Therno Scientific. Trace GC
ymdéélérfd@ntlg m baéh BiHe® yoadbrPOere PrRifEFEbly PR-GM6 U, 25
.25 pm carrier gas: helium 1 mL/ min
constant fl ow oven program 50C (hold 1 mnute), to
and pheguageiticatly gcaeptablexmidorns aneohiates there@oc i n
30C/ mn eluent, detection: trace DSQ single
tM crowave heating: M crowave apparatus
with tHé‘gﬂS\H&? scover@OEM i nstrunments, equipped with 10
and 35 nL vessels; Mcrowave apparatus type: Biotage
Initiator Sixty. General comment concerning the
presentation of the structur es Some conpounds have
\?ﬁ O%onferﬁ%%i,s\g |rac|1||§,8§hlé VE’I g%z)ggqedlngx{%t léro%(ygen of the
Shrétan Hglf,‘%@ré% nb%ﬁb’sﬁ@bhpﬁtté’éhé&% é‘q‘?d' B A 08lay-CH,-
one. wever, 1 n such cases a termlik Cl s-racemc
mepacere” is depicted next to the structure in order to
point to the other stereochem cal options. An exanple
is given for Exanple 7D, bel ow. The presented
structural formula is WD 2009/121919PCT/ EP2009/ 053907
- 148 - OHII [/NO

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

of the invention, wherein
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HN d' ------ ...." 0Cs - racemc mxture The added

term"cis - racemc mxture" points to the second
w@t@paponem cal option: / HNO HII NO = A¢/BP2009/053907

principle applies to other-@epicted structures as

well. Synthesis In the follow ng the manufacture of =
He b%%ﬁ@lﬁ%%fs HRME Keqp! fotﬁtrﬁh)édr{é?%&%aé\y{, t?H@'&YHCrPgﬁamé, piperidinyl,
(dfs@ribed. In case the process of manufacture of a
pyrroffifdlr | > ! _
speci fic conmpound has not been disclosed literally,
the skilled person in the art wll find a description
of anal ogue procedures within these descriptions which
he can follow in principle. At sone places it is said,
t he exanpl es can be prepared in anal ogy to anot her
) exanple. If reference should be made to such an
R" indepealdegtiy opany ewr Rzrteeimgaabtdrms@-akkyldj tions are about
the sane, even if nolar ratios of reagents and educts
_mght tg be adjusted. It also will be evident that
and iscased Rg israttaehed o aintregermwhigkcisisoeag preyoeesotds, thes R™ shall
varied chenicallgﬁ%o achieve the sanme results

_ i.e. if
be inderasseaty AT @y PRRFt RonHof Canalist €01 Coedlkyl-Be0-i f1-e-alkyl,
th the al] cohalic conmponent is a |eaving group but
phenﬂiﬁ%élFB]eé‘é‘l'g)Oggt'h@Hﬁ'g@Mlé& ,'qdl)ﬁ’s al cohol i ¢ conponent

may vary w thout significant changes of the procedure

wher@aesn%{%é/eim\éﬁ}ig@%ﬁ?ﬁ%ﬁﬁégfﬁg %g%%g%wn%%ﬂgsﬁtutje‘&ﬁndependently of

one aoatHzetbyconaet mptefigorineg pinestitligritesphor ane in 300 niL
di ethyl ether was cooled to OC and 25 g (198 mmol)
1.,1,1-trifluorobutanone was added. The sol uti on was
warnmed to roomtenperature and stirred over night. The
reaction mxture was filtered and the filtrate was
R? an8agsshE @i ed under reduced pressure (700 nbar and 40C
bat h tenperature). The residue was purified by vacuum
distillation (170 nbar and 130C bath tenperature, main
and fraction: 95-96C). 29 g (75 % of the product were
obt ai ned as colourless oil. HPLCMS (Method 1): Rt:
10.1.77 mn M5 (ESI pos): 451z = 196 (MtH) + Exanple 1AA
R inggpengentholrommny 9thep & ukeingsrelaeieddwm the arqup ¢fi Gree-alkyl-,
h )8\Ih|l)] was )auspended in 10 M THF and cooled to 4C.
phen ?|%p}§ré? g stirred, a solution of 1.3 m (8.99 mmol)
trimet hyl phosphono acetate in 10 mM THF was added. The
wherdlihg abverrensibhéd etbrhibérsimby aptibigllyseareubstiipetdhdemsndently of
After this, a solution of 4,4-difluorocycl ohexanone in
one apgthar byigne@smemrisdosiituetts seirctedl frony Bevgrounicopmisting &f

walr, 0, ,Foam e a iLred for-14 h. THE and
uori B G R o K o b s o™, he akybmP g S o-alkyl-
O-. was diluted with ethyl acetate, washed with water and

saturated sodi um hydrogen carbonate sol uti on and

evaporated to yield 1.49 g (95 %9 of the product. WO

2009/ 121919PCT/ EP2009/ 053907 - 150 - Ms (El): mz =

190 (M + The follow ng exanples 1B, 10, 1D, 1E, 2A,

A I | .

A 16t§%§ﬁqtﬁdgﬁg%ﬁ%‘ﬂ\_ggg%}Wgtﬁgﬁg %%ﬁ@pﬁj\bﬁgﬁ éjcscordlng to the 15th aspect
of the3ntventidnyavhereihhy! - butyric acid can be transferred into

the two enantioneric forns of the free acid. The

resol ution can be done via separation of

di astereoneric internedi ates. The two pure

1 ' rd.c..f he free acid wll be called

R be@ﬂgﬁ%?%@@Jh%Ptgégﬁ? n%¢ B respectively. The

correspondi ng diastereoneric internediates wll be

call ed di astereoner A, diastereoner B respectively.

The sane principle may be applied for enantioneric

resol ution of other racemc mxtures if appropriate.

Exanpl e 1B

and

and
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25

Di ast ereoi somer A A solution of racemc
3-trifluoronethyl-pentanoic acid (8 g, 47 mol), TBTU

W@ 1®9621919 52 mmol ) and di i sopropyl et hyl am ne (PdI/EPI909/053907
141 mol) in di nethyl formam®e (80 nl) was stirred at

20C f 1h th S)-(-)-1-ph I hyl i 10 g, 82
phenying:, Ao RE8 AT v b Srly e 2ty P gpSh Svelobutyl,
di T he _ _
PG Tl TR 5 o) 0B 12 i

1-, 2-windh3-pentyi-¢ tediEhydigfuanyl end tetvatiyeirogyaeoyll) , K2003 20
(:)/0 in water (100 nL) and dried over sodium

wherd e85 s VY Ortocd e s RSt RERY BY b8 Hiiybisrapbefuents
id ' e @l umina
soclld 56 PSSR Ropl P I, ol o, .

-cycleBIkgmeL 005 2R oaIkyRTCY2- Rk NT FYG-hCE MifibHAE, &lorine, bromine,
e cy[:k?ohexaaz-?gt hyl yaggi%at ew85/ 15%(/\0 >
C3.7-178Q)c} 2 b PGHIEDL PhRttbapddalkyllS Le-allgl-5 g (35.8 %9 of

the title conpound were obtained as white solid. Rf:

0. 25 (cycl ohexane/ ethyl acetate 85/ 15, stained with

basi ¢ Kvn04) HPLC-MS (Method | E hydro): Rt: 9.35 min

M5 (APCI pos): mlz = 274 (MtH) +. Chiral HPLC ( Met hod

2

i : L . i : 0, . .
A7 B tngiyeyofs Pty SERRtARRI o8 feapres qgoarding to
the 16thtaspeetiobthedevarntibnp ercsttin thiatm f 1 ash chr omat ogr aphy
of Exanple 1B. Rf: 0.20 (cycl ohexane/ethyl acetate

85/ 15, stained with basic Kv04) HPLC-Ms (Method | E
hydro): Rt: 9.33 min M5 (APClI pos): mz = 274 (MH) +.

< LI 1 15,0 o

Enanti onmer A Enantioner A A solution of Exanple 1B

henyl426 39 and 4- -, ichcle \&cyclbbubll) cyispdntd abgsioté iy
g )I(—|2504 70 (: /O%In \?vatgr :ZSYgL) gﬁd reflux}gd)?gcr) 1gmh.

cyclohgriykicyelgpenivgsetoybedy!, papyk ile@antd@-piytalwizr RNNcPeRy-,
e | jth water (50 ni) and
tetranyohd el Bl ralig W58 o1 0T Ep2000/ 053907 - 152

- di chl oronet hane (2x 200 nmL). The resulting sol ution
wherevideseqgrdups ethyt aptipidally betdubdhtutéd by exeracherd suldshituents
di chl or onet hane (3x 500 nL) and the conbi ned orﬁg:ani c

seleciadE@s the 0eouR FapistinepioNat i Gne-atkys6l-vens-aiiy o del-, CFs- and

0, i .
vlochy e e mike GB35 1k et tuore, crcrne
and besrairecr esol Green) Chiral HPLC (Method Chiral 1): Rt
5.58 min ee: >99 (:)/0 Exanple 1lE
3-Trifluoronethyl -pentanoi c acid, Enantionmer B
Enantionmer B In analogy to the preparation of Exanple

A spelfic Pk o BTATBRTE 18P AL 700 BERIRLEn ot oo
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
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,



Rf: 0.66 (dichloronethane/ nethanol 9/1, stained wth

Bronocresol Green) Chiral HPLC (Method Chiral 1): Rt:
WG 208/1m9m ee: >99% Exanpl e 2A PCT/EP2009/053907
4,4,4-Trifluoro-N((R)-2- hy7d1roxy 1- phenyl et hyl) - 3 met

but ram de, Di astereoi soner A sol ution

they a4 Fo1 Mteshistal Beia B Raac| sepase T ARADY Genventiona

th t hyl f or mam de
me (%Hl%gnt) wast r eat edwi t hN- ( 3- di net hyl ami nopropyl)-N -ethy

| carbodiim de hydrochloride (14.7 g, 77 mol),
-dilnet hyl -am no pyridine (11 89.7|mmol) a WO
examlﬁl@osagﬁrﬁig‘ﬁpcw EPH009/ 053907 | 153 - i
No. (R {(-)-phenylglycinol (9.9|g| 70.5 npol ). HAwé ure
was|stirred at 20C for 16h_|t hen concentrated_t
1 redlce thegvolune and treated|with 10
acid in wager (300 nL). The|m xture wasg
et hyl etyer ZOOnL) and the separ at
wer ¢ washed ,gh 10 (:)/0 NaHCO3 (150 H
(150 i) . ¥he rgani ¢ phase|was dried|and evaporat ed
to gi 13. 1 f a crude whi ttg solid| Separatdon of
di ast j soers was achi eved| by fl ash chromat|pgr aphy
on 5i 2lutirfg with a mixture of ethyl acef ane
6/41 5329 (30.2 0 of the tifle conp( N
o obtained as ghite solid. Rf| D.23 (et}
acet at e/ hexa e 6/ 4) HPLC- MS| (LE hydro):
M5 (APC = 276 (MtH) +. Exam
4,4)4- Trlflqor NN (R) - 2- hyJIr xy 1- phe,
hyl 1but yr@m ast er eoi S) r .
of a whitle solid re obt ai as second product from
flash yat ogr apfly of Exan 2A. Rf: 0.16 Yet hyl
acetate /4y HPLC- M5 ( E hydr o) : : 2 mn
M5 (APCl ~pos): m%%z = 276 (MrH) +. Exany | N
Enanmttomer—A—WO20097/ 141_919P“T/ EP200¢ - illl!\j-
3 A sol ution Exanple 2A (2|g| 7.26 nmol)
tet nahydr of .kan (10 nL) was|tfeated wijth H2SO4 7
(:)10 in | ( nm.) and efluxedf( 16 h. The
m xfure d, basified 1o pH 14 |with NaOH\32
(:)/0 in{water, diluted with water (5 O
extna d wi t hr'dighl or omet hang—(2x 50— The
resul tilng solution was acid|{f|{®8d to pH 1 with HCl ,
extnacted with @ chl oromet hang (3x 50(nL) an
conbirmed—organic phases were dried. E on o N
4 sol yent affo ded084g(741°/<) of a
HPLLI\/B(H?r Rt: 1.78 min M5 (4
155 | (M H) Ch| é{l HPLC (Met hpd Chiral
mnjee: 997y "Exanpl e 2D| Enanti ong
cl
10 o
0
HN N
N
5 0 S |N,
HN\)HA'/\\/N Cl (ﬁ
Br
F
0




In anal ogy to the preparation of Exanple 20,

the title

conpound was obtai ned usi ng Exanple 2B as starting

woredoen2@ie Obtained 1.4 g (8.96 mmol) Yield: 8PCBEP20p9/a53907
HPLC- MB (1E hydro): Rt: 1.3min M5 (APCl neg): mz =
155 (MH)y . Chir hpd Chiral 2). Rt 649
11 MmMnlee: 98.% (:)/0 Exanple BA 16 0
2-(4-Tri romet hyl - pyridi p-2-yl)-maloni c agid
di ef] S W S N R .. -HN =N\ WO
2004 ER2009/ 05390} + 155 - A sushens| onMNof
sodi e’ 0 (:)/0 in mperal oil (% 65NG, %41
nmol|) i|n anhydr ous di oxane (36 nlL) was tyeated wiAth
di et .3 nm, 41|nmol) at 2 d hedted to
60C prous chlpr|de (1.63 gv 17 mor)yNwas
added, e m xtofe was heated|to 80C and O
2-chl orp- 4-(trifluoronethyl)-pyridine|was added ang@
the|was” heating increased tp LOOC for |16h. After
rnnllnn to 20C the mxture 5 acidified with 37 (:9)/
12 HC, di | ut ed Wt h water (120 pb—and—extracted—wth
di chi ororretn (2 x 60 nmL)| [The orgami c phage was
dried &Qd evap ed to give A crude oil th S
pur | h\chr onat ogf aphy el uting With | “y
n- he etate from 956/5 to 60/ 4Q. (38
% gbt ai ned| as a col ourl ess oil. |HPLUC M5 (2k)
ESI pos):|nfz = 306|( +. a rI\le o
4A The foll ow ng exanpl e was synt hesi ze n anal ré
t he |preparati on @f Exanple bU, using the correspondi n@
aetg—(-Srhova—the——Bethesta; MD 20814, USA) as
13 stanting mater . HPLC M5| (Method1 :
M5 (ES = 194 (MrH E4QH) +
2009/ 121919PCT. 009/ 05390 + 156 -
of [xen i ssolved|ip 40 nL ¢
")/ 0 op “was added| and the i xt
hydno ed at _roomtenperatyure (2h,
reagt m xt ure s filtered| and the
wi th et hanol. The sol vent was| evapor at
pregsure. 1. 80 g Qloo 9% of the product Wer
HPEC-VB(vethod—1)—Rt—06-91L mn M5 (ESI pos): mz =
14 210|(M+H) + @&xanpl e 5A 3-Tri fl bor onet hyl - pentanoi ¢ aci d
met i [
19 Q
. HN)ﬁj\\/N
F\~/F \N N
o}
0
N
e
15 o
HN\ | \/N 20 0
N N HN | \N
* 'y
N
O; ™ | \i\é
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Enantionmer A To a stirred solution of Exanple 1D (250

nyg,

W@ 0002521919 |

The

t enper ature
(40C,

t hat
pur i

mz| "
2009/
exanpl es were synt heso
preparati on of Exanple

acid

1.47 mmol)

reacti o m' xture was st
el ow 5C for 1h
r)|yh | di ng 250
N the next s
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55 d M 29
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Exanpl e 2D 8.01 (Method 3A) 170 [El] Exanpl e 5D
Enantio- nmer B F 0O\ 0/ Exanple 1E 3.29 (Method 3A)

wasmonem®) +, 155( M 29) +, 1537(4M 31)+ [El] PCT/EP2009/053907
31 0 36 0
HN A
0
: ®
0\6 0
37 0

32 Q

OTL F o
38 0
33 i HN)ﬁf\
\
| N
| N
o) cl
Cl Cl 0
o
39 0

34 7 HN)ﬁf\
N
| °N
HN /
N N
Cl

40 o
35 o




Exanpl e 5E

LL LL 2Y LL 00 7.82 (Method 3A) 252

[El] Exanpl e 5F On,-/ lei 0O OHC 9.53 (Mthod
w@290920@14 EI ] WO 2009/ 1219179PCT/ EP2009/ 053907PCT/EP2009/053907
-75-
40-1 ’ 0 40-6 O
N
HN N
A0 o5
N7 N N
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- 158 -
Rt [min]

structure starting material:
M5 nl z Exanpl e 5G Enanti oner
w@202/181ves hod 3A) 130 [ElI] Exanpl e 5H ai LO-

carboxylic acid
S--0 _ 0™
QrCDER2009053907

Met hod 3A _ - 115§+ 29) [ElI] Exanple
S5HAcHs,—racem mixture Exanple-18A-1.22 (Method 1)
44 264| ESt, 1-1)+1 N 49 0
< L
F N N
\ N | N'N
N— N
_N
N gele
O :
0
50 0O
45
H 9] HN |\N
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Exanpl e 51

[ 2- (1- Acetyl - pi peridin-4-yl oxy)-phenyl]-acetic acid
woredobgit19ester O Di-tert-butyl azodi car boxyl at ep('BOB200Y053907

1.32 mol ) was dropped to @ %ol ution of 1-(4-

h\/rlrnyv n| ngp|d|n 1- y;]) et hanonhe (’)'—'\Q Y, 1.8 rmrgl\ [a)

54 tetrahydrofurano(4 nmL) under nggrogen at rm,sphere. Then
(2- hydr oxy- phenyll )-acetic aci d nethyl edt F( 200 rrg,
1.2{mmol) andiNri Hyl phosph| ne (347 |ng,
wer ¢ added. The GOW mixthre was stir 20 for
16h,| The sol fentl wa evapor at ed and the/r eﬂ du ,
pur i f ~hedO-WB~2009/ 12191 9PCT/ EP2009/ 05390 158
silijca |usi exan ethyl acetate m xture of
i ncreasing pelarity (Qrom 70 (:)/0 to 100 ; Ohdet,hyl
acetate)—as—elvenrt—to—g-ve—95 ng (55(/6 %

55 col ourless oil.oHPLCG M5 (Methpd Grad_08 NH@ Rt :
2.67 mn M (E pos): mz £ R92 (MtH}+. The f ol | owi ng
exanpl es vverﬁNsyn ﬁl zed in aﬁ logy to tpe
preparati on I'e 5G us % the ¢orrg$pondi ng
al cohol s as [st a'?‘tl n materials: Strucg
mat erz

56 O

HN)TN 65
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Z O
57 & 58 o
N N
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N N
o O ||
J 0
61 & 62 O
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N N
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Al cohol Rf Rt [min] M5 mz Exanple 5J racem m xture
02Jc\ pOHO 2.53 (Method Grad 08 NHACOOH ) 292

w@ bobhixoExanpl e 5K 0

..--OH 0. 35 (hexane/ et PgI/EP2009/053907

acetate 8/2) ExaanéSL-78- (o\---j 00O
68 0 73 0
| N
\N N HN | \N
O O e
\n/N (e} z/\‘
(0]
O
69 0
74 & 0
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< A N 1323 &| gy N
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O iy
0 &
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.,/ \_ HO, COO0.2 (hexane/et hyl
2009/ 121919PCT/ EP2009/ 053907 -
W@ e@ptizrg mat eri al :

Al cohol

160 -

acetate 7/3) WO
Structure
Rf Rt [mn] M nl ZPEREPPOE053907

5M /os \z 0 6 HO 4T,0 0.78{ hexane/ et hyl acetate

713 Exanple 50
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00 , -
Exanpl e 5P

A
9 00

HO 0 0.25 (hexane/et hyl

acetate 7/3)
,\' HO (hexane/ et hyl

acet at e)

wEzanpt®1bQ (3- Met hoxy- pyri di n-2-y1) - aceti c acPdI/Er10he/053907
ester 0 )O 1 ON 1 A mixtureSf

(3-1n acetonitril —t
gg ol )N in 2 rrL of met hanol and| 6 (:)/0 sul phuriec acid
(1.8 mmI)vaas heated | n a m cfowave ovgn at
120€ for @ ore was tooled to UG bl
vvith sol i w: WO 2009/ 121919PCT/ EP2Q09/)Q53 | 7N
161 = N~ N
N~
o b
0O
90 0 96 ’ 0O
kf N
HN A /N
| N N N
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diluted with water (2nL) and extracted wth

di chl or onet hane.

The separated organi c phase was dried

waeaayapdr ated to give 450 ng (92 % of a darRCHEP100%053907

oil that was used in the nedt- step without further
purification. - od — ' :

100 1.92 mn M5 (EBL pos): mz F [183g(MH)+. Exagpl e 5R
(4-Trifluoronethyl -pyridin-2-yl)-acetijc acid]et hyl
est er SHNT - =", 00" A solution | e
3A (1,0 3.127 LY i n anhyfrous O (8Jal) wadN
treate i er N60 mcrolL| 3.27 1Y "ant 1 i Bhi um
chl ¢oride (347 ny, 8 mol )| [The resulfti m Xt ug S
heated at 120C for{(16h,, After|cooling|to 20C th
m xfure was treatedw Oh br{ng (12 m) and extrast@gd
with ethyl acetate (3x 20 m)| The organi c phase was
dri ed and gvaporated to give a éude oi | that Yas

101 purified by flash chromatog‘aof@ elutiing with
n- hexan zacetate 8/ 2. (3P0 ng (51 X waK N\
obt ai ned |as chl ourl ess oil|.|HPLC M5 (2 - MR
11. 09 m BS1 pos): mz| =234 (M) + Exanpie
(6-Trifil uoromet -pyridin-2-y1)-acetijc acid ethyl
ester 2009/ 12Y919PCT/ EPR0OP9/ 053907 - 162 - A
m Xt u f caesi carbonate (1.87g, 5.75 mmol) and©O
tri4t-blutyl phosphine (107 plL, H—44—w)—nrdry—12
di mgt hdxyet hane (10 nl) was|tfeqied gith 0
trs{dtbenzytdeneacetone)ed - pal | adi u 3

102 mmol|), 2-Bromo-6- (trifluorpnelh§l) py i 4 2
nmol|) and difet hyl mal onate (0.8 ni, 5.3 By. O ]
nitfogen &inosphye. The niktlhre was heated to 152@‘\X\
for |30 m NM crowave oveh. After |cooling to 20C
the|m xture was eated with A saturated sol ution 0
ammmoni u Iori@ZO m.) and extractied with et hyl
et her OoniL) . e organi¢c p e V\i dried a
evaponJate to give a crude oi l??%at\lg s purifi o by
flash chromat ography el uting With n- hex | t\F]er
6/ 1] 460 nmg (381 9% were obtai hed as ajc il

103 GC (Method 3A)Q Rt: 8.28 mipn Ms (El): |rrilz +
Exanpl e 1¢ mxturel P9 g (148 mol ) of &\
Exanmp s niy ned with P g Pd/C|{(10 %9 and o
hydn oge e om t enper at ire (6h, |15 psi). The
reacti on m xture filtered[and washed w th di et hyl
ether. The sol venﬁ% evapor pf €3 ur¥er reduced?
pressure (500 nba C bath [ enper at yr ¢ 094
% of the product were obtalngd as a ¢ N
i quid. 2009/ 121919PCT/ EPR009/ 053¢

104 Exafple 5TX 1.49 g (95 % | 7|43 mol
in 20 mMy | and hydr ogenat ed over (
9% at atnpsphlerNc pressure fof 14 h. The m xture was®
filtered and tNe sol vent renhoyed—to—yiretd—1+—27¢ (89
% of e pro&Exan‘ple bU 114 & 0O

115 HN N
105 0 N




A solution of 15 g (69.8 mmuol) of

(2- brono- phenyl)-acetic acid in 50 nL ethanol

was

wa@ombaziotd OC and 8 nL (110 mmol ) t hi onyl chl or PABERZSY/053907
added drop wise. The reacti®r m xture was heated to

50C qv . ng-to roomt
119 solvent was renmoved under reduged pressure. Theg
resiidue was xed with ethy|l pcetate and filtergd over
30 ¢ basy c "8l uff Myum oxi de. | The filtrat sHN™ N
evapo Nt educed pressure. 18|g 9 >Q Ne
product were obtagined. HPLG M5 ( Met hodl); 162 mn
M5 ( ESI pos ): z\= 243/ 45 (Br) (MH)+ ollovj\”?g
examnpl es were sy esized ip analogy fo th 0
preparation of Exanple 5U_Us|ng the ¢orrespondi ng
190 acids as stagting materials WO
2009/ 121919PQT/ EP2009/ 053907 1264 - |structureQ
stanti nﬁ‘ier'la N [mMmn] M| (ESI mz) Exp. HT?I 0
0 @g\gﬁ (MFH + [N
N
0 O
121 0
HN)T 127 o
| N
SN HN | \,N
I | NN
“ O C
© 0
122 0
128 0
N~ N HN™ Y, Y
0 N N
~ = N
) CO /¢ @
N
O
123 0
ST N HN\)ﬁf\\’N
N N
S O
N 0 ek O
F
124 o)
130 0
HN\)TN HN
NT R \j\/k L
SRS i
N
| O C\O




Exp. 5Y 0 O Il 5 |
(Mr1-1)+ Exp. 5W S

0 0 1.56 (Method 1) 199/201 (d)
1401 O OH 1.53 (Method 1) 201

W@ bobfliHIEXp. 5X O PCT/EP2009/053907
-83-
132-1 0 133 O
HN N\ HIN
M A \l/k\%'\l
N N N N
0 O
132-2 & O 134 e
132-5 HN | N Q’<N
%N N \ 7R
N N
o1 !
° ®
0]
132-6 & O
- O]
132-9 HNJHE\\/N 135 H
\N N
\ / \N
O "y
: ®
132-7 0 o)
HNJHE\\N 136 F Br
\N N Q/ﬁ ]
~ "N %j /A
| o) NS
132-8 o Q
HN N
)\/K\ [N 137 F 0
NN HN
@( Cl N / \
N
N N
: @
o]




HO 171 (MFH)+ Exp. 52 Cl is C (:) a O OH1.74
(Method 1) 233/235/237 (2C) (M+H) + Exp. 5AA racem
worzoobaz®190 0 o 1.1 0 OH 133 (M+H) + PCT/EP2009/053907
-84 -
138 143 H O
F>T Nj?\\ \
o \ 788
F F N— N N
@ .
139 144
F o) < 2 o
Qﬂf% H
\
N/ N—
N N
iy ﬁNj
) 0
0O
145 O
140 F ™
N
O . N/N
H
N N o
\ ~ N
N— ¥ |
N~ N
fj 146 9
0O
HN\ ‘ \/N
T o
O
HN \
T 3
- @ 147 0
o]
HN\)TN
142 0 N~ "N
@)
HN \
o 3
- @ 147-1 9
F © HN\)HSN
0 O
F




WD 2009/ 121919PCT/ EP2009/ 053907 - 165 - Exp. 5AB 401
0 1.1 ™H 201 (M+H)+ Exp. 5AC 0 O roH 0 1.65
w@ Mmvhodid) 157/58 (M-1-1)+ PCT/EP2009/053907
147-2 0 151 Q
HN RN N
)ﬁf\\’N S N/N
\N N N
3 e
N>_
0
147-3 o
0]
HN)HE\\/N 152
\N N HN | \N
o )
F e
Fok N>/_
148 o °
0
HN)ﬁj\\/N 153
SN N N N
O Sden
o
: O
\ N>/_
149 o 0
HN)jf\\N 154 0
N N HN A
N W
\N N
O_
N\ N—<o
150 0 155 0
Fe_F HN\)T\\’N "I ] N
O SN
FO —
O o
N o
\
156 0




Exp. 5AD S 0

5 OH 1.36 (Method 1) 195 (M+H)+ Exp.

5AE 401 401 OH 1.69 (Method 1) 249/50 (M+l-1)+
WEX@I/1BAIP® racem m xture |. PCT/EP2009/053907
157 O 163 0
HN D\
HNJEE\\/N . F . \JII;N
SN \}/ N o
o)
O O
N
0
158 o
HN)HA/\ 164 i
N
\N| N,N . HN | N
T W
5 O
o N
)sO
159 Q
HN)EE\\/N 165 0
NN HN
(0] | \/N
N—< \N N
N_
: >
0 N};
160 0
NT N 166 o
>: o)
N—/< HN)TN
N— /
/ \N N
161 Q Q
HN N\ o
o 0
4
N 167 0
HN AN
162 a o N
N N
- :
N— )
o}




\ commerciall y available Exp. SAG lei O 401
0 OH 1.46 (Method 1) WO

wQOo®911@1919PCT/ EP2009/ 05390877 - 166 - Exp. S5AHPCT/ERPZ09/053907
F - -

168 Q 173 O

174 %
169 o HNJ\/lE\\N
HN X /
F F X | \’N " p
o N i < )
" O F “
F o)
N
© 175 a
170 Q /lN < N
HN)EE\\N X 0
\N N/
s T
N
0 S, \
(O
N e}
171 0

HN)HA/\\N 177 o

\N N/ HN)K/lE\\N

3 L 5
N N

0o o
178 Q
HN\)K/L/\\/N
172 o \O NT N p
N
HN\ | \/N < S




1. 0 OH 1.63 (Method 1) Exp. 5,8ki 0 0 OH 185
(M FH) + F
WO 2009/121919 PCT/EP2009/053907
_88_
179 o 185 Q
N
[oSes O
0 N
N e}
<
186 o
180 . HNJTN
HNJEE\\N SN
X N F
“ O
i :
o)
187 0
181 Q HN A
HN N N | N
| N N N
S 0 O
N
N o]
o)
182 o 188 o
\Nl N/N F>(F \N N/
- O
O :
o)
183 o 189 o
HN | \/N \N N/
—
N o)
o)
190 O
184 0 HN N
HN)EE\\/N \N N/
. ®
N N
F\F\/é\ C‘<O >$O
F RN




FE = Exp. 5, 8Kj SJLL 70 1.43
(Met hod 1)
WO 2009/121919 PCT/EP2009/053907
_89_
191, 0 197 9
HN
NT N Sy N
ROF
F
C\N\)L C\NH
192 0
HN)t\ 198 i
| \,N HN N
SN FULF \)jj\/N
F N
O 475
N F (0]
NH
193 0
HN)jj\\N 199 0
SN F HN\JEE\\/N
O § X
N
194 0 N
HN
F F X /
N N
N F>o( é
N
195 9 H
HN)TN 201 0
\ /
N N
HN QA
5 O o
N NT N
196 0 Q
H
o




213 (M FH)+ Exp. 5AK

01

00

Exp. 5AL (0

0 \u-, /I 40 0 OHCA 1.58 (Method 1) 235/237 (C)
W@ k0obA21D) 9 PCT/EP2009/053907
-90 -
202 0 207 0
HN HN
[ HAA\,N
\N N \N N
5 o é >
N
H \
203 0 208 Q
F i F HN\ | HN\)KJ[\\’N
e -
o)
N_
204 Q 209 1
HN N
HN)jj\\N F b F S | /N
\N N/ \~/ N N
0
F N—
e ®
205 Q 210 i
HN
HN\ | | \/N
N N \N N
F N
1 \
206 0 211 0
HN
HN\)T\\’N F F X | \’N
N~ N N~ N
F>g é
NH N
\




wd 284/1¢es hod 1) 229/ 231 (C

WD 2009/ 121919PCT/ EP2009/ 053907 -
OHtO 1.29 (Method 1) 129 (M-H)+ 5 Exp. ALB

167 -

Exp. 5ALA 0 tO

31 (M FH) + Exp. S5ALECT/EP2009/053907

'C) -
212 0 217 Q
HN A\
HN)HA/\\N \)5[\/1\1
\N N/ N N
0 N—
N
\
218 0
0O
213 HN)jf\\N
HN ’
\| \/N \N N
N N
%q ® O-
F
N
F
N 219 0
214 0 HN)JW:\\N
Z X N’
N
HN
\)T\/N Q\é O
N N
<¢ N °
N 220 o
\ e
0 HN | \N
215 o /l \N N
HN)HA/\\N Na
\N N/
(0]
-
221 9
HN N
N
216 o N\ \)Nj\/N?N
Na
O )
N N o)
- F <\ :N_ 222 o
HN N\
F N JW:\N
W O\N N
g @




0 OH 1.62 (Method 1) 157 (1\11+1-1)+
Exp. 5ALD O

WO 2009/121919 PCT/EP2009/053907
-92-
223 Q 229 0
U HN)EE\\N | HNJI\\N
NS ’
1 " ON N
Nx O
o O O
0
224 0

230 o
HN
[N HN Q
N~ N N x> | N
| N

225 Q

)H:\ 230-1

HN

IR o HNJjj\\
N/l N N’ O N X LA
x

226 Q ) 230-2 Q

227 o

| HN \ 230-3 9
o__N ~ | N
\(/ | N N HN | N N
N F Z \N N/

228 0 o

HN)T\\N 230-4 o
NS N’




SI 0 OH 1.56 (Method 1) 209 (MtH)+ Exp. SALE Si @)

1.59 (Method 1) 291 (M+rH)+ Exanple SAM WO
wQ@oMINIPi®19PCT/ EP2009/ 053907 - 168 - HPL C- REX/EP2009/053907

(Method 1): Rt: 1.04 min M®3-ESI pos ): mz = 167

(MeH) + The foll owing exanples were synthesized in
231 anallogy to the preeparation of| gxgnple|SAM using the

cornespondi ng acijds as startipg materials.
HN N\ HN A\
LN . J N
\’\\l N N N N
0 0]
0O

232 o

N JWS -
N
=N N ’ HN
N N

233 0 S
HN)EC\\
N 237 O
@ HN\ | \/N
N N
0O

234 0 IS0
HN
e oD

These 18 main aspects of the inventions, subgroups thereof and some further other

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

which make reference to the notation (mi RIIRZk R RYSM R1O'”), 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 O or matrix I.
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structure starting material Rt [mn] M5 (ESI, m z)
Exp. 5AMA "d\_/FA FFF /40 0 OH 1.52 (Method 1)
wWQ@3®o(MpNHA) + Exanple SAN 6.0 g (88.5 muol ) PEYEPZ0Y/@S3907
was di ssolved in 60 nL DVs®4nd 10.4 g (93 mmmol)
potassiumtert-butylate was added in portions, keepi ne_o
Matrlx Rendenpibdishow belhaeight benggolummie eabornentsXHarR " R™
3t Shifred, 10 mn at roomtenperature. 10.8 ni (98 nmol)
R™ Ret hyR br)@tée tyestiqn aceergig @rQﬁf‘%%f@rmlé@ebthﬁba'f%%ons'dered

prefel &y FEabe s PreRatehE 2o Pl Bl P41 0N ElH Moo e

inventibit THeelefersar/biesdminpravidiat W riferénad weditsersesuth emsdiments.
NaCl and extracted with ethyl acetate. The organic

The emBRdimgats o ¢lements preckisted iniie emer from legs @refgsred to most

prefe gy e e ol BT Gagts i apendina wity e refprence

numbeesT His enews tpat fHei @ﬁbbdnnmr&mhmhluypré@lnfed By &% nedttie slement
i chl g{%%t ne / nmet ta)anol 95/5 10. 4

in thegg%tdg f AnatEy | I8 e mos selfergg/%gr‘r(bo;II irpent,
e O 8 e B 5
mol ) sodiumnitrite in 13.5 nL water was added drop
Aspeetssleto 1 aeer theomainraspests ot therinegnt®n9 g (39.5 mmol )
copper(l)chloride in 20 nL conc. HCl was added drop
Wi se. The reaction m xture was allowed to turn to room
tenperature and stirred for 30 mn. The m xture was
extracted with ethyl acetate. The organic |ayer was
Matrixnut ral i zed wi th potassi um carbonate, filtered over
celite and the filtrate extracted with water. The

e B s e A b 5y 0

i i hod 1 Rt :
.nvenﬁl@goﬂwﬂ??ﬂ%uﬁ%@beemmg% i @Bbéétygyééﬂby%?(oa ) )(mm 2

Exanpl e 5AP

No. Embodiment MO-011 |Hc OR'O2R2SR32R¥5IR1004
M0-001 |Hc'R'OTRZO1R3TRHS-1R10-01 M0-012 |Hg’OR"02R25R3IRYSIR1004
M0-002 |Hc?R'O-2R23R32R45-2R1002 M0-013 |Hg’OR"03R2SR32RYSIR1004
M0-003 |Hc?R'O-2R23R33R*5-2R1002 MO-014 |H¢’OR"03R2SR3IRYSIR1004
M0-004 |Hc®R'02RZ3R32RH5-3R1003 M0-015 |p¢/ R O3RZSR32RYSIR100S
M0-005 |Hc®R'0-2RZ3R33R*53R1003 M0-016 |H¢/ R O3RZSR3IRYSIR100S
M0-006 |Hc °R™*'RZO'R*'RYS'R™%T|  [\i0-017 Ho' ORTOARPSRIZR S
M0-007 |Hc'°R"92R?*TR31R#*2R1002 M0-018 |pc'R"O1RZOTRSTRYS1R100
M0-008 |Hc'°R"O2R?2R32R**-2R1002 M0-019 |pc’- 'R 02R22R32RY52R1002
M0-009 |Hc'OR'-0-2R23R32R*5-2R10-0-2 M0-020 |Hc’ 'R 02R23RI2RYS2R1002
M0-010 |Hc'OR'-0-2R24R32R*5-2R10-0-2 M0-021 |pc’-'R"02R25R32RYSIR1004




Und

er argon 1.00 g

(4.11 mol ) of exanple 5U, 540 ngy

(4.95 mol) 3- nethyl pyridone and 80 ng ( 0.42 mvl)

w@opparfid )

8-

M0-032 '
20

('éd]% KQ@P%/S:B 05390

CoO4A

de

7 -

[t

 [0-0¥%
170 -

i odide were mxed with 5 nl DVSO apdi/EPd9/g53907
(8.25 mmol ) potassium car bdifat e and 120 ng (0. 82 mmol)
\/rlr nyvmn noline were added—_The m xt ure was

1.0.352.503.34/5.3510.0.5
R™R

IR R
C'O'O I ng to room

wokg]

ol

er-at ur t r
SRR TR

di

Sd

jl@f é%/éd

e onayr
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o Ul

MO- Oiéd/a
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Egoﬂiu _ Poere
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EX
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M0-037 N\
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@gﬁ}f%ﬁgmsﬁm@n e was

di
but

Sﬁ//fbobﬂ’(?d

carb

H(!‘i){\E@RQHReBE&ﬁQhM4

was ad

MO-028):

I’\YQ

nmol ) tert-
r%aQ.P' 108 oM XLULE WS, $1

PO

rn

ed at r

%@ by He

oory H%g%‘ir %tsu %3 10.4

nr nnnr at | ve MPLC

MO- ozé@I
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W& SoOR/ER WRs. eva
UUUUUU The residye—was n
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Ur i
he
bbt
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ai ned 4

Mm@mar}@d

10ﬁ5p 2.0. 1§3 fR4/51R10.01
S oil. HPLC M5

MO-Oé(ﬁft

of the product were
h%%1%R2 3.2L483 b 64 V5

0 /821959PCT/ E
VI II

P2(

(&

10 B5300ic

1%102 EQ% 4/5.210.0.2
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IUI

MO-0pt e

I P AR O

Starting material. | O

III. 1T

hesi
USi

zed—n
h-05N- Bos
HPLC- VS

e U%FR%PR%R@S?’ 10.0.4
M8 (vethod 1): Rt:

as
Mo-o%’; 4

Rl o ARt d) Eool ver

(J

M
in

MEERSS

tﬂ}éo%gggﬁ B’lgmls&%s 10.0.4

Pd7
MO-0%3 d

rea

ol ved
ATSFERLAT
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At
ed

he

M Xtur
IMO-03h,

and _t he

S
ﬁgﬁs{l fR .?.R%.2R4/5.3R1 0.04

resi due washed

MO-034 t Iy

TG r@aa?gls RIPRESSpl veht

SSur e
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er e

Walcaydd
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o e et

fllro Tho ‘Fr\| | r\\lu
ot e

nou
39(

ﬁ/logéIZ
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nt acl 'IQ!‘I
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III \J LI I\I.

q,@l@@;f‘ﬁég?’ﬁp{“ﬁ@epar ati

Mpl e 6B as starting mate

g9
oyl

Fi g

L:I\MII’JI L:

NFO-EZ@N
. H , N

M&qdﬁm 3R§ ﬁR@E} 4/5 3 10.0.5

m8R'I.0.4R2.5R3.3R4/5.3

MO0-060

1.042.5 4/5.3

R*°R>*R

MO0-038

951.0.152.0.1 4/5.1510.0.1

R3.1 R

5

R™R R

MO0-061

1.04 4/5.3

R2.5R3.3R

MO0-039

951.0.252.353.244/5.2

10.0.2
R

R3.

5
A

R R

MO0-062

Hc''R'4R?4R32R*>2

MO0-040

951.0.252.553.254/5.3

10.0.4
R

R3.

5
A

R R

MO0-063

Hc'’R'4R?4R32RY>3

MO0-041

951.0.252.553.354/5.3

10.0.4
R

R3.

Py

R R

5

MO0-064

Hc''R'4R?4R33R*>2

MO0-042

951.0.352.5 4/5.3510.0.4

R3.2

5
A

R R™R

MO0-065

Hc'’R'4R?°R32R>3

MO0-043

951.0.352.553.354/5.3

10.0.4
R

R3.

5

R™R R

MO0-066

Hc'OR'4R?OR33R>3

MO0-044

951.0.352.5 4/5.3510.0.5

R3.2

5

R™R R™R
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15

HPLC- M5 (Method 1): Rt: 1.42 min M5 ( ESI pos ): mz =
316 (M+rH)+ Exanple 70 00 ,NH HN "--...... -""' 010 g
W@ 1@9/1mypd ) of tetrahydropyran-4-one was di SSoP@EEP2009/053907

100 nL nethanol and 14.5 g (110 mol)

tert-butyl carbazate was add¥d. The reaction mixture

was stirred at roomtenperature for 2h. The sol vent

was evaporated by reduced pressure. The residue was

m xed with 140 nL acetic acid (50 %9, 6.9 g (110 nmol)
wher&Hor Bed AR AHitER: YBabfided and the nixture was

stirred at roomtenperature over night. The reaction

m xture was neutralized with 4M NaCH and extracted

x indepandenily oo eaeh ptres.= Thb i .oretefablywes Ondsined preferably

W a [ ueous sol ution of sodi um hydrogen
be'ng\éﬁabgéhﬁgé §Eegé%%§§?ﬁ§at ed aqueous sol ution of sodium
chloride. WD 2009/ 121919PCT/ EP2009/ 053907 - 173 - The
y indepegaizinty fraye eagastrbriyed Opgel ; otk prefstdophpt €, whereby specific
~filtered, and the filtrate was concentrated under
definifiQugwith the sshadiments ¢f thegnalsix prevale product were
obtained as a white solid. Ms ( ESI pos ): mz = 217

and pﬁ%r?ﬁ%é’edfﬂ%ll? %'gbé’&‘aﬁ% %%’%ﬁ?ﬂ@&véﬂé@ttﬁ&%ioied in

analogy to preparation of Exanple 70 using the
correspondi ng keton as starting material. Structure
and witlarthe ngrovisoer ifar :eacbt embrdinjentndf mEatrk z0 Eearipatethis proviso is

applics(:q'pié h%@&g% for exrtnB(r)giml_énl}ls \'k/%’icthl:\lor%pﬁse &)és delﬂlrieldzby Hc'orHe® -

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 R10 is not sufficiently defined in matrix O it shall be R10'0'4 or R10'0'5,

preferably R'00>,

matrix I:

No. Embodiment MI-006 | He®R'2R?'R%'R¥5 R0
MI-001 | H¢'R'R*TR3 1RS> 1R 10 MI-007 | HEPR!2R22R32R45-2R10-2
MI-002 | HE?R'1R*TR3 1RS> TR0 MI-008 | HEPR!2R23R32RH5-3R10:3
MI-003 | Hc?R'-°R?3R32R*%-2R10-2 MI-009 | HEPR!2R23R33RH5-3R10:3
MI-004 | Hc?R!-°R?3R33R*%-2R10-2 MI-010 | HEPR!2R24R32R45-3R 104
MI-005 | He®R™'R?'R%'R¥5 1R




174 [El, (M6)+] Exanple 7CB trans, racem mxture H
vh,--IHN(NL:O O ). 11.22 - (Method 3A) 174 [E,

w@ @8ixp1Exanpl e 700 0CI, 0 ). S 0.99 (Mt hoRCTEPDEF053907
[ESI, (MB6+H) +] HN NH S-97- WD 2009/121919 0 H I

MI-01!\1‘I nilcss!:?lsz.SRs.zR4/5.3R10.4 MI-034 _C4R1.2R2.2R3.2R4/5.2R1o.2
MI-012 | He®R'2R?SR33RA/53R104 MI-035 | Hg'R'2R?3R32R45-3R103
MI-013 | Hc*R'3R? 'R TR#/5 TR0 MI-036 | He*R'2R24R32R4/53R104
MI-014 | He®R'3R?2R32R4/52R 102 MI-037 | He*R'2R24R33RA/53R104
MI-015 | HEPR'3R?3R32R45-3R 103 MI-038 | He'R'2R?5R32R4/53R104
MI-016 | He®R'3R24R32RA53R104 MI-039 | He*R'2R?SR33RA/53R104
MI-017 | HEPR'3R24R33RA53R104 MI-040 | Hg*R'3R?'R3 TR#/5- TR0
MI-018 | He®R'3R?5R32R4/52 MI-041 | He*R'3R?2R32R4/52R 102
MI-019 | HE®R'3R?5R33R4/52 MI-042 | Hg'R'3R?3R32R45-3R103
MI-020 | He*R'“R?'R3 TR¥/5 TR0 MI-043 | Hg'R'3R?3R33R45-3R 103
MI-021 | He*R'“R?2R32R¥/52R 102 MI-044 | Ho*R'3R24R32R45 3R104
MI-022 | HEPR'“R?3R32R45-3R103 MI-045 | He'R'3R24R33RA53R104
MI-023 | He®R'“R24R32RY53R104 MI-046 | He'R'3R?5R32R4/52
MI-024 | HePR'4R24R33RA53R104 MI-047 | Hg*R'3R?5R33R452
MI-025 | He*R'“R?5R32R452 MI-048 | He'R'“R? 'R RS 1R10-
MI-026 | He*R'“R?5R33R452 MI-049 | He*R'“R?2R32R¥/52R 102
MI-027 | He*R''R?'R3 TR#/5 TR0 MI-050 | Hg*R'“R?3R32R45-3R103
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F>\F (11 OOH F---__ F /F 14 g (46.5 muol ) of Exanple

7A were dissolved in 50 nL dichl or onet hane, cool ed
wowdob/1z1919 ce bath and 25 ni (325 nmol) trifl uOPOBRERI0DL053907

acid was added. The reactid® m xture was stirred 3h at

rogomtenperature The solyent was evaporated under
MI-102 LR pre8REPE*SThe res| due was purified by
preparative I\/PL (5i 02, e]uent dichloronethane /

nmet hanol 8/2). 12 g (78 %9 of the product were

obt ai ned. Exanple 8B The foll ow ng exanpl e was
Wher%@ﬁ@@?ﬁ@ﬂ‘b&?@ﬁﬁt ogyatréx k he preparation of Exanpl e

8A, using Exanple 7C as starting material. WO

; o Y/

«ins RN ALY P BT ad ¥ 2o
of Exanple 7B were dissolved in 5 nL di oxane and 93 niL

y indg@Ententtp ffonoeadly ottec iy oliakel;aci d i n di oxane (4 M were
added. The reaction m'xture was stirred over night at
oom.te ature, h et her, were added and

and phARMHESTRELY ek Foafie. s 4l soIBpeS LRTBRLe o e The
reaction mxture was filtered. 7.0 g (100 % of the

and Witlednetpreefsd olfbrigzed ambobiriéntsef inthtriX @ foolthawihig@ proviso is
exanpl es were synthesized in analogy to the

appligabipapath o fafershadiplentgwhicti egmptiee Herasedginad tmch or He® -
Boc- hydrazi ne as starting material. Structure

that starting material: Boc- hydrazine Ms m z
Exanpl e8CAci s, racem mxture HNo 'NF1 2 HC HC

Ex#H®lstoxtdhyl, 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'%4,

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 (m5R1_o_1 2.01 4151 10 01

R**'R*'R ) and

1.0.152.0.1 4/5.1 1001

(mGR R**'R*'R ), with the remaining features as outlined for the

elements of matrix I.



131 (M+H) + Exanpl e 8CB trans, racem m xture Hel -12 -

-,.)Hci Hci -...0.-- Exanple 7CB 131 ( MtH) + Exanpl e
wW@o@oHN919 ., S NH2 O F>i)LF F F Exanpl e 700 13BCT/ERridp91053907

WO 2009/ 121919 Exanple 8D-188N-NH - 177 -

PCT/ EP2009/ 053907 trans - racemc mxture A

solution of Exanple 7E (700ng, 3 mmol) in dioxane (5

a.) sJ@elt be?ﬂée ?(rjn ’)l'z éﬁgﬂ}l{nl oLt erh@ng c%@%?nf( 175%)rri'WI|tﬁQ’espect to R?

(35104I)VenFn SRS irRNAB0A B RAiNdR pBhYEN DS I8 of 3BBdIRENR according to
sticky solid that was used in the next step w thout

the lmremnt wpxmtrpndae iepmRodipEeatavibereof correspond with each of aspects 1

5 | PR %ﬁ%@}r@@ﬁ%ﬁg aeReifodhe %Qtr%i i SicR ke within the

gro!]ﬁ?-ﬁi‘[‘Réjé['g? X MB§ el §RAIASRireR BW@lepfb%\ﬁFn@tfbﬂﬂul‘éfm

“the'titl@ compound was obtai néd usi ng
Exanpl e 7b as starting material .

0O h

d

position ** (D1 ),

whereby the * is the attachment point to the pyrazolo-group in general formula |
10 andn =0, 1, 2 or 3, except that in this subset for no embodiment at the position **
there is an R that comprises a -CH»- 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 Hc within the

group @[Rz]X[R?’]y may be a group defined by the following formula D1

*

0O h

d

position ** (D1)
20
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.



Yield: 68.3 ")/0 HPLC- M5 (Met hod
Grad_08_NH4000H Lownmass): Rt: 0.70 mn MS (ESI pos):
wort@om2h3l (MrH) + WO 2009/ 121919PCT/ EP2009/ 058G0EP2009/053907
178 - 32.0 g (77.8 mml) -dP1Exanpl e 8A was mixed with
with 12. %i l%é
This ﬁHQ%ﬂ?ﬁg” ?Bﬁ&d? n|tr| le in 250 nL et hanol, and
40 nL (288 mmol ) of triethylam ne were added. The
reaction m xture was heated to 50C for 2h. After
(acdd) i nlp ome irmbviduelrmm‘ sidependért suddsetof ewdsdiraroiseaiccording to

th) DeSser N9 S R imEn T e edtoriepnB afiuSfcr &t aspects
5 - ﬂ'?tafhﬁ@ﬁch%fzthe éﬁﬁ’é&lﬁ@n(d\@f @tk d 0 anBtmaerzﬂn 'Wh’lcﬁ_fl-ﬁz W|th|n the

%1 éxan'p es were synthesized in analogy to™Th

grpup@[la lk[e]yahaiEoenp g upAlefineidry thedotowingspondiiarig - 2
hydrazi nes as starting materials. structure
starting fmterial Ri[mn] M5 (ESI, mz) Exp. 9B N
Exanple 8D 0.59 192 \\ racem

1
ZLZZ h
/

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 72 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 -CH>- group by which this R? is bound at

said position **:

This subset is called “subset a.2.1".

(a.2.2) In one 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 Hc within the

group @[Rz]X[R?’]y may be a group defined by the following formula D1-2

*

ZLZZ h
/

position ** (D1-2),
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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 Z%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 Z* 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? or

R3 other than H:

This subset is called “subset a.2.2”.

(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
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
— 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- Cos-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".

(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 R%is a Ci-
g-alkyl-group-being bound at the alpha position to the ring oxygen atom.

This subset is called “subset a.5.1”.
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(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.
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
— 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”.

(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 He 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.
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

be tetrahydrothiophenyl, except that in this subset for no embodiment R?isa R'-
O- Coe-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”.

(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-
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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 a.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 He 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'%-0-C,.¢-alkyl-group having a CH,-group by which 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.

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 He is or may
be tetrahydropyranyl or a tetrahydrothiopyranyl, except that in this subset for no
embodiment R? is a C1-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 Hc may be an
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oxetanyl group, except that in this subset for no embodiment Hc is an oxetanyl-

group.
This subset is called “subset a.12”.

(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 He 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
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 CHs-group being
bound at the alpha position to the ring oxygen atom.

This subset is called “subset a.13”.

(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
hydrogen optionally may be replaced 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 R%is a C1-6-alkyl-group being

bound at the alpha position to the ring oxygen atom.
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
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
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
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group, except that in this subset for no embodiment R is a R1O-O-Cg_6-alkyl-

group being bound at the alpha position to the ring oxygen atom.

This subset is called “subset a.15”.

(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 0 or | in which R? is defined such that
it may comprise a group selected from (R1O)2N- and (R10)2N-C1_3-alkyl-, except
that in this subset for no embodiment R? shall be (R'°),N- or (R'),N-C1.5-alkyl-,

while all remaining definitions of R? remain unchanged.

This subset is called “subset a.16”.

b.) subset of embodiments of matrix 0 or matrix | with respect to RY®

(b.1) In one individual and independent subset of embodiments according to the

present invention the embodiments thereof correspond with each of the

4/5 is R4/5.2

embodiments of matrix 0 or matrix | in which R , Whereby for the

embodiments of this subset

4/5.2-2

R shall mean that R* and R® independently of one another are H- or fluorine.

This subset is called “subset b.1”.

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 R1°'2, R'%3or R'%%: for the embodiments of this subset each of

10.2 103 104

the definitions R, R"""and R 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

“Additional embodiments according to the invention / subset of aspects 1 — 17 and
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the embodiments of matrix 0 or matrix 1“ 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 provisos. Therefore these embodiments are considered to be
only “subsets” of aspects 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 |, 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
individual aspect of the invention.

USED TERMS AND DEFINITIONS

Terms not specifically defined herein should be given the meanings that would be
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
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
more subgroups, the last named group is the radical attachment point, for example,
"thioalkyl" 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
specified below, conventional definitions of terms control and conventional stable

atom valences are presumed and achieved in all formulas and groups.
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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

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
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
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
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
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 bengfit/risk ratio.

As used herein, "pharmaceutically acceptable salt(s)" refer to derivatives of the
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
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quaternary ammonium salts of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For example, such conventional non-toxic salts
include those derived from inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, sulfamic acid, phosphoric acid, nitric acid, and the like; and the
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-acetoxybenzoic acid, fumaric acid,
toluenesulfonic acid, methanesulfonic acid, ethane disulfonic acid, oxalic acid,
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
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
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
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
hydroxyl, amino, or sulfhydryl 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.
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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

20
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In the(context of the p esen)t mglent n both structural represent%%ons of the scaffold
shall be considered 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
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.

“‘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
that this substituent “RxR” may be linked to any meaningful atom of the ring system /

L] RyR"

L] RXR"

group unless stated otherwise.

The bond symbol “-“ (= minus sign) or the symbol “- +” (= minus sign followed by an

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 “-“ i
order to determine the point of attachment of said bond with the corresponding main

part of the molecule / scaffold.

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
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naphtyl group, more preferably a phenyl group. This definition applies for the use of
“aryl” in any context within the present description in the absence of a further

definition.

The term “Cq.p-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-
pentyl, n-hexyl, iso-hexyl etc. As will be evident from the context, such Cq.,-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.p-alkyl” is used in the middle of two other groups /
substituents, like for example in “Cq.,-cylcoalkyl-C4.,-alkyl-O-", this means that the
“Cq-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 “Cqp-alkyl” has the meaning of a “Cq-alkylene” spacer like
methylene, ethylene etc. The groups that are bridged by “Cq_s-alkyl” may be bound to

“C1.n-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
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-
butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl etc. As will be evident

from the context, such Ca.n-alkenyl group optionally can be substituted.
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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 triple 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
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.,-alkynyl group optionally
can be substituted.

This definition applies for the use “alkynyl” in any reasonable context within the
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 C4_,-alkyl applies.

The term “Cs.n-cycloalkyl” denotes a saturated monocyclic group with 3 to n C ring
atoms. n preferably has a value of 4 to 8 (= 4, 5, 6, 7, or 8), more preferably 4 to 7,
more preferably such Cs.n-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.
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 in addition to
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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isobenzothienyl, isochromanyl, isochromenyl, isoindoyl, isoquinolin-2-onyl,
isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl, 1,2,4-oxadiazoyl, 1,3,4-
oxadiazoyl, 1,2,5-oxadiazoyl, oxazolopyridyl, oxazolyl, 2-0x0-2,3-
dinydrobenzimidazolyl,  2-oxo-2,3-dihydroindolyl, 1-oxoindanyl,  phthalazinyl,
pteridinyl, purinyl, pyrazinyl, pyrazolo[1,5-a]pyridyl, pyrazolo[1,5-a]lpyrimidinyl,
pyrazolyl, pyridazinyl, pyridopyrimidinyl, pyridyl (pyridinyl), pyridyl-N-oxide,
pyrimidinyl,  pyrimidopyrimidinyl,  pyrrolopyridyl,  pyrrolopyrimidinyl,  pyrrolyl,
quinazolinyl, quinolin-4-onyl, quinolinyl, quinoxalinyl, 1,2,3,4-tetranydroquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, tetrazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-
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.

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

pyrazolyl denotes 1H-pyrazolyl.

The definition imidazole includes the isomers 1H-, 2H- and 4H-imidazole. A preferred

definition of imidazolyl 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
tetrazolyl 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:

| N O | N\ O
Ej and its tautomeric form = .
The term “heterocycloalkyl” within the context of the present invention denotes a
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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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 Hc 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 heterocycloalkyl 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 scaffold 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
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
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:
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, Wherein -« stands for the bond by which said group is bound to the nitrogen atom of

the scaffold, that is numbered as 1.

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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The ter x0” denofes 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

compound.
5
The following schemes shall illustrate a process to manufacture the compounds of the
present invention by way of example:
Scheme 1
OC,H, NH NC
2 Et;N/EtOH
NC .+ HN ; _ | \/N
R N
CN heat H2N \R#
NH;, H,O,
R5><R4 EtOH/H,O
O R'” COOC,H, 0
H +
. W TN NaH/EtOH H,N QA
R N / - | /N
S NN or iN” N
R
R R R5><R4 2 R
1
R”, COH
activation reagent
with
\
R# =
PR,
10 [ R ]y

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.
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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
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, 371, 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

second step by alkylation with suitable electrophiles.

Scheme 2
0 R’ COOC,H, 0
+ H\
H,N W NaH/EtOH N

or
H 3 4 R™ R H

R R
PV

R, COH e |
activation reagent ’

T
N
zZ
/Z\
Y
s T
>§:
i
=
-
=



225 (M+H) + Exanple 11IB trans, racem mxture H N H2N
:0in /\? No..", Exanple 9EB 1. 14 (Method G ad C8 NH
wa a0 19225 (MrH) + Exanple 1 110 H2ZN H2ZN N s BEXEIpPm®09/053907
OEC 227 (MtH)+ Exanple 1132-racenic mixture WD
2009/ 121919PCT/ EP2009/ 053907 - 188 - -...",...-- N.
-1 02.30 g (11.2 nmmol ) of Exanple 9E were dissol ved
in 6 nmL dinmethyl sul foxide. Under ice cooling 8 niL
Schefme’3 6 mmol ) hydrogen peroxide and 1.7 g (12.3 mmmol)
pot assi um car bonate were added. Then the reaction
m xture was stirred 15 mn at roomtenperature. The
reaction m xtu WRS cooled with an ice bath, 100 nL
of water were addgd and extracted with
di_chl or onet hang: eowt ¢r phase was evaporated under
r@duced pressure. ,The rési’due was nix with in
chl oromet hane and filtered. 2.859 (

H,N were obtedi/REaHas a white sONd. - VB
(MeffhogN ): R 0. ZZ mn Exanpl g 12 N
/ X~
N N N
H,N \ 5 \
H R™ R H
Base, LG
(CHy),
X
Y
R##
O
H\N
N
re o LN
; N
R 1
R (CH)),
X
R##

X =0,NH,NR? S, SO or SO,
R# = R2 or R3
LG = Br-, Cl-, |-, CH;-SO,-O-, p-toluenesulphonyl-

n =1,2

Scheme 4 Illustrates alternative methods to prepare the final compounds: in the
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.
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suspension in mneral oil) were added. The reaction
worRoovazwimas heated to 150C for 30 min in a mBECDRER06Y/053907
oven. Cooling to roomtenpdfdture was fol | owed by
evaporation of the solvent under reduced pressure. The
residue was purified by preparative HPLC (el uent A
water + 0.13 (:)/0 TFA, eluent B: acetonitrile). 320
Scheffi@ 438 % of the product were obtained as a white
solid. HPLG-MS (Methodl): Rt: 1.61 mn M5 ( ESI pos ):
mz = 402 (MtH)+ The fol |l ow ng exanpl es were
synt hesi zed in RRalRYy to the preparation of Exanple
12A, using the cox/espondi ng pyrazol es émd esters as
starting nmgreNt’s. ScSbpugt ure startingjmaterial :
g materi al® ester IRt\J\[ ] ( ESI
M) R, 12B lei o HNs. --

Exp.
_I7ZA Brs2 (Method 1)R410 (M . 120
+ NaH/EtOH RS N N
>  PBr R*
Suzuki Ullmann
R$-B(OH), R%5-H
Pd(PPh,), / Na,CO, Cul / N-N'-dimethyl-
dioxane / H,O ethylenediamine
140°C CSZCO3 [/ DMF
120°C
0O 0O
\
| N | N
/ /
) )
R* RS R?
with with
. R$$ = optionally substituted
) L
Ri= He—ype) Y h
37_ X Y\\ N or N
[ R ]y Y1’ \* ~
)
R$ = aryl, heteroaryl Y'=CH, O, N

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 followed in
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Rt [nin] MB (ESI pos/neg, ﬁ? ¥ Exp 12D ni xt ur eof

reoi somer Exanpl e 5AC 1. 02
a sechﬂgtsF% by ra@gfgrmm q:f the nltrlle Sroup into a 5n;$1embered heteroaromatic
group.
Scheme 5
R\ R’
O
COOCH
7 CN | \/N
H,N N + NaH/EtOH N
| N - R’
N/
H,N \R#
1.) H,N-Z-H
EtOH, 78°C
2.) CH,C(OMe),
CH,;COOH, 80°C
O
Ny N with
R | N "
—NR° N I\\l R# = I—>c\
Z\N/ R# 7_ [R ]
[R]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 et 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 nucleophilic displacement on the corresponding mesylate derivative
(scheme 6) or by reduction of the hydrazone intermediate as depicted in scheme 7 [cf.,



Exp. 12E m xtureof stereo isomer S O HN. --- 1IN NN
otia N, /0 Exp. 11J \/-\ 0.96 (Method 1) 340 (MtH)+
wWEX@I/1ARI® m xt ur eof stereoi soner s N 40- - - 1\) PCOEPH09/0§3907
Exp. 11J Exanple 5AE 1 121€®bthod 1) 424 (M+H) + Exp.
m mx}

12G r
for example J . Timber ake et al Chem/st/y 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].

Scheme 6
/ NH
O= r2
~S=~
HO O:S/\ 7O HN
/ =0 O
CH Cl * (\CHZ)n
(\X 2)n (\CHZ)n NH -NH2 HZ? X
X R
4 R
R R#
X =0,NH,NR? S, SO or SO,
R# = R2 or R3
n =1,2
Scheme 7
H
N—NH,
H
oz<o J i H
@) /{\ HN HN
(CH (CH HCl (CH
X . X oy X
R NaBH,CN  R* R

X =0,NH,NR? S, SO or SO,
R#*# = R? or R®
n =12

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 PDE9A.

Preferably the compounds according to the present invention show a high selectivity
profile in view of inhibiting or modulating specific members within the PDE9 family or
other PDE families, with a clear preference (selectivity) towards PDE9SA inhibition.

The compounds of the present invention are supposed to show a favourable safety
profile.

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
diseases in which the inhibition of PDE9A 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,
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,
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
accessible by PDESA modulation, in particular sleep disorders like insomnia or

narcolepsy, bipolar disorder, metabolic syndrome, obesity, diabetis mellitus, including
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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.

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 O or matrix |
or a compound selected from the group of the exemplified final compounds (see
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 PDES.

In an alternative use, the medicament is for the treatment of a disease that is
accessible by the inhibition of PDE9.

In 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.

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,
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
dementia, HIV dementia, schizophrenia with dementia or Korsakoff's psychosis.
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In an alternative use, the medicament is 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.

PHARMACEUTICAL COMPOSITIONS

Medicaments for administration comprise a compound according to the present
invention in a therapeutically effective amount. By "therapeutically effective amount" it
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-
therapy will differ from the "therapeutically effective amount" in a combination therapy

with another medicament.

The dose range of the compounds of general formula (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
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
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
(intravenous, intramuscular etc.), intranasal, sublingual, inhalative, intrathecal, topical
or rectal route. Suitable preparations for administering the compounds according to
the present invention include for example patches, tablets, capsules, 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
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

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
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
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.

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
used as solubilisers or dissolving aids, and the solutions may be transferred into

injection vials or ampoules or infusion bottles.
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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.

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
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
liquors, methylcellulose, starch and polyvinylpyrrolidone) and lubricants (e.g.
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,
gelatin and the like. Lubricants such as magnesium stearate, sodium laurylsulphate
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.

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 (l)
may also be used effectively above the microgram range. The dosage may then be in
the gram range, for example.

COMBINATIONS WITH OTHER ACTIVE SUBSTANCES
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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, PDES 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
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the invention and/or the corresp ndlng 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

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
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
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 a co-administration of two tablets, one containing a
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.

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
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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dragees, powders, troches, suppositories, liquid preparations such as solutions,
suspensions, emulsions, drops, syrups, elixirs, or gaseous preparations such as

aerosols, sprays and the like.

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.

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
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

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
more other active substances the term "active substance" also includes the additional

active substances.

Example A



10

15

20

25

30

Exp. 12V

"0 HO OH H2 H2

NH2 N---- 1/ N HNH 2 N--

W@ obliH9EXp. 12W HN-- O --

- 134 -

Tablets containing 100 mq of active substance

Composition:

1 tablet contains:
active substance
lactose

corn starch
polyvinylpyrrolidone

magnesium stearate

100.0 mg
80.0 mg
34.0 mg
4.0 mg

2.0 mg
220.0 mg

1

N/ H

0-/ o/z=\ 1.77 (Method 2F) 228

PCT/EP2009/053907

Diameter: 10 mm, biplanar, facetted on both sides and notched on one side.

Example B

Tablets containing 150 mqg of active substance

Composition:

1 tablet contains:
active substance
powdered lactose
corn starch
colloidal silica
polyvinylpyrrolidone

magnesium stearate

Diameter:

Example C

Hard gelatine capsules containing 150 mq of active substance

150.0 mg
89.0 mg
40.0 mg
10.0 mg
10.0 mg
1.0mg
300.0 mg
10 mm, flat

1 capsule contains:



10

15

20

25

30

1NN/ NHH NI N HNI1/ N HO,0S HO 'OHH H
NH2 () / o 6.96 (Method 2F) 193 (MrH) + Exp. 12X O

wob09A219MN 1 N H NH2 N----

-135 -
active substance 150.0 mg
corn starch (dried) approx. 80.0 mg
lactose (powdered) approx. 87.0 mg
magnesium stearate 3.0mg

approx. 320.0 mg

Capsule shell: size 1 hard gelatine capsule.

Example D

Suppositories containing 150 mqg of active substance

1 suppository contains:

active substance 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg

2,000.0 mg

Example E

Ampoules containing 10 mg active substance

Composition:
active substance 10.0 mg
0.01 N hydrochloric acid g.s.
double-distilled water ad 2.0mL

Example F

PCT/EP2009/053907
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Ampoules containing 50 mqg of active substance

Composition:
active substance 50.0 mg
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.

BIOLOGICAL ASSAY

The in vitro effect of the compounds of the invention can be shown with the following
biological assays.

PDEY9A?2 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
inhibitors, cell debris removed by centrifugation at 13.000 rpm for 30 min) of SF 9 cell
expressing the human PDE9A2 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.

In general, the assay conditions were as follows:
e total assay volume: 40 microliter
e protein amount: 0.1-50ng
e substrate concentration (cGMP): 20 naomolar; ~1 mCi/l
¢ incubation time: 60 min at room temperature
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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N--- 1/ N HNH2 N-- 1/ N HO0"0 S HOCH H2 H2

Exanpl e 5AMA 9.15 (Method 2F) 295 (MeH) + WO
wQ@0@9/11RI1919PCT/ EP2009/ 053907 - 195 - St ruct UPET/EP2009/053907

starting material: pyrazolFd38tarting material: ester

Rt [mn] M5 (ESI pos/ne n z
Tris, 8.3 r[nM I\/]gCIZ, 5.7 ml\ﬁ)EGTA, A% IE)&SA, 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 W004099210) in excess.

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
the reported % inhibition had been adjusted to 100 %.

Determination of ICso:

ICs0 can be calculated with GraphPadPrism or other suited software setting the

positive control as 100 and the negative control as 0. For calculation of ICsg dilutions

of the test compounds (substrates) are to be selected and tested following the

aforementioned protocol.

Data

In the following, % inhibition data will illustrate that the compounds according to the
present invention are suited to inhibit PDE9 and thus provide useful pharmacological

properties. The examples are not meant to 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

nanomolar to 1200 nanomolar. The specific IC59 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.



Exanple 12Z | I 1z 0z o i"IN\\O cn- zz//
\W\O0 0 i z-zi z-zi Exanple 5AH 9.54 (Method 2F) 295
w@ biobfiroExanpl e 12AA HN O NIN N H "" | | z BC®EP1009/053907
i"I'N0O \\0 cn- zz// 138
Exampl | % inhibition of | IC5q within Exampl | % inhibition of | IC5q within
e No. PDE9A2 (at range e No. PDE9A2 (at range
10 micromolar | (nanomolar 10 micromolar | (nanomolar
concentration) | (nm)] concentration) | (nm)]
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 o1 101 - 1200 47 97 1-100
27 99 1-100 48 96 1-100
28 98 1-100 49 98 1-100




\\0 0 i

Z-Zi

(MeH) +

wQOo®911@1919PCT/ EP2009/ 053907 -

Z-Zi

Exanpl e 13A,

racem c

m xture WO

mol ) of Exanpl e 11A were-dB8sol ved |n 8 m. of

Exanpl e 5ALA 6.48 (Method 2F) 191

196 - 400 ng (HACBEP2009/053907

—absol ute ethan 840 g (5.4 o) Exanple 5A
Exampp rﬁg'nb@'t@rh% bCaofWI‘Sftbldl um hy Bxae! (6%’ |(1h)b/|t¢pn of | ICso within
SuS mneral oil) wer ded. tip
eNo.; x?ﬂ?‘gg'&%éﬂ &9 150C flof Mo Fl)qﬁgA%%%trcow (Ahge
overl0 mfdremotalro [r%g,ohg)|é,oom t enper at url® micgometart nomolar
m Xt ure was apé di fied wth 4N hydrochl ori de cicﬁ. he
sol }P@Hf:e%@'q rro(rtM)]under r ¢dliced preé@UF%ntrgq‘%' (nM)]
revl UUC Pe) 'JUI I I C 'JI eFa Cll < IIFL\/ \ I UCIIL
SOyailer §913 (: ?Flboel uent 86acet oni tg le). p5o 1-100
5197 (4b U/g of the prpdu ob werlel obgal ngd as agwhitel 101 -1200
sollid. HPLC-MS [Method 1): Rt 0.93 min M ( ESI| pos
52): |m z -102B8 (I\/H—I) +1 \mozoo<:/ 121829PCT/ EP2@®9/ 053p07 1 - 100
194 pre—31pB—3 8P+t )—tot—Exgppte—IpA
S3ag di ssggved [ Tr£19pchl aqr pnettlane and mL 1-100
s4tri[fTuorgacetic aC| f_Wap addef. ghe 1feactigp M XTI e 1 _100
was stirred at foomtenperatjufe over |night. The
55sol|vent @&s evaporat edO0nder| [edfbed [press@®e. The 1-100
Feffa-hr-Rg—proedust—was—pur+Hed—by perara*'”ﬂ HPL
56(eI uent g\5 wat ef + VB 196( ) /|0 TFQ [fluent 101 - 1200
g7acetoni tfgd €)- P40 01060 % DT B‘?'e roducggWer e 101 -12
obt|ai ned. HPLC MS (Vbt hod 1): .96 min I\/S (__ESI 0 00
58pog ): nP@ = 30R (M!-H)IGOThe fal I aw ng exanPbes vvere 1-100
e\lrthoel 7ar~| | a) nﬁ! aav tn e nr onnr’fl on of l:vnrr e
60138, usi the tor I‘ESEQPC{I ng Boc grot ect ed ém nes 5101 - 1200
giStartinggpateri s 1 SyHPctUre[ Stgpling matgyg al 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 97 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




Rt

[min] MS(ESI,
198 -

m z)

Exp. 130 racem m xture

WD 2009/ 121919PCT/ EP2009/ 053907
0 H\-----N N FOH F

wao-200N1MIK) O Exp. 12L 1.01 (Method 1) 302 ( M+H)RCEEP2009/053907
0

13D racem mni xture

E N gNH OH 12M

1.1 F-HRO-

, >0

Exampl | % inhibition of [ ICs, within Exampl | % inhibition of | ICs, within
e No. PDE9A2 (at range e No. PDE9A2 (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 o1 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 o1 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




Exp. 0.93 (Method 1) 310 (M+H)+ Exp. 13E racem
\ NN oNHO OH

m xture F o

1.L.T1THNFFFO

wEx@/1iRN 1. 09 (Met hod 1) 394 (M+H) +

2009/ 121919PCT/ EP2009/ 0539d%1- 199 -

WO

PCT/EP2009/053907

Exp. 13F racem

mxture O (N /\ /] /]2 -1 Exp. 126G
Exampl | % inhibition of | ICs, witAin Exampl | % inhibition of | ICso within
e No. PDE9A2 (at range e No. PDE9A2 (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 98 1-100
186 97 1-100 215 93 101 - 1200




0.92 (Method 1) 296 (M+H)+ Exp. 13G racem m xture
1.1HNF\ NN H/OHFF Exp. 12H 1.08 (Method 1) 380

w@ boobliH9Exp. 13H racem mxture HN lei O E PET/ER2009/0§3907
H OH Exp. 121 0.96 (Method 14¢-326 (M+H)+ Exp. 131

Exampl | % inhibition of *{6850 within Exampl | % inhibition of | IC5q within
e No. PDE9YA2 (at range e No. PDE9YA2 (at range
10 micromolar | (nanomolar 10 micromolar | (nanomolar
concentration) | (nMm)] concentration) | (nMm)]
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, 713, 351-361).

For further information concerning biological testing of the compounds of the present

invention see also Neuropharmacology, 2008, 55, 908-918.

CHEMICAL MANUFACTURE




O HNI F--- FF OOH ----", Nc¢) NH Exp. 12J 0.89

(Method 1) 274 (M+H)+ WD 2009/ 121919PCT/ EP2009/ 053907
WO 2000291EXp. 13J racem mxture HWW N NI Fi FrCTOEEX097053907

FF Exp. 12K 1.0 (Method1) -988-(M+H) + Exp. 13K zI 'z0

Abbreviations:

APCI  Atmospheric pressure chemical ionization
DAD diode array detector

DMSO dimethyl sulphoxide

ESI 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

rt room temperature
Ry 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

LC-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



-(0 Ozu_ Exp. 12B 0.92 (Method 1) 310 (M+H) + Exp. 13L
....... azi zi 'z0 -g0 OQ\u_/ z i u_ u_ Exp. 120 1.07

W@ Mevhodi) 394 (MrH) + WD 2009/ 121919PCT/ EP2008¢ DEBS0%053907
-201 - Exp. 13M mi xt ur eof -d¢éreoi somer S o H\N, N I,
Methgla_{ -Nl FNH F>r) O
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—>018mMin5%B—>20mn9%8 %B—>22mMmNn9%8 %B—->23mn5%B—25

min 5 % B; flow rate: 3.5 mL/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:
00min5%B—->02mMNn5%B—>16mMnNn9% %B—19min98 % B — 2.0min 5 %
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 mL/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 um, 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



S -...." OHF F Exp. 12P 1.04 (Method 1) 344
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we@bido2PrOH F F Exp. 120 0.37 (Method 1) 319 (REFER2009/053907

Exp. 130 racem mxture OTARFN I, NN oNH O

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 mL/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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worzoobaz®19 HN \ N, NN Exp. 12T 1.04 (Method 1yCBEHE2009/053907
( MH) + 0 F>OH - 146

Instrument: HPLC-MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column:
Xterra MS-C8, 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_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



F F Exp. 13Q 0 Exp. 0.94 288 (MH)+
racem HN. - --- 12U (Method 1)

WO 2009/121919 147 PCT/EP2009/053907

Instrument: GC/MS Finnigan. Trace GC, MSQ quadrupole. Column: DB-5MS, 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 MSQ, quadrupole

ion source: |E 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;

e 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:

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:




F F Exanpl e 15A: Enanti onmer A WO
2009/ 121919PCT/ EP2009/ 053907 - 203 - oven. Cooling to
wo ewartionper at ure was foll owed by evaporati on BET/EP®09/053907
sol vent under reduced presddPe. 180 ng (82 % of the
progfl ct were obtained. GC-Ms5 (Method 3A. 1): R: 12.62
Exa M = 196 Exanple 16A: Enanti onmer B 150 ng (0. 84
nmol ) of Exanple 9GB were nmixed with 2.10 nL anmoni a
solution (30 ")/0 in water). The reaction m xture was
heated to 130C for 30 mn in a mcrowave oven. Cooling
F_ Fo ragm ;Errperature was followed by evaporation of the

sol vet under reduced pressure. 100 ng (60 % of the
owere obtained. GC-Ms (Method 3A. 2): Rt: 12.59
in [M = 196 Exanple 17A, m xture of stereoisoners
WO 2009/ 121919PCT/ EP2009/ 053907 - 204 -

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): Ry 1.77 min
MS (ESI pos): m/z = 196 (M+H)"

Example 1AA

F

400 mg (10.0 mmol) sodium hydride (60 % in mineral oil) was suspended in 10 ml
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-difluorocyclonexanone 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.



A solution of 1.00 g (5.32 mmol)
2- met hoxy-5- bronopyridine in 10 nL anhydrous THF was
wa@ombaziiotd - 78C and n-BuLi (3.66 nlL, 5.85 nmol PCI/EB20M/053907
in hexane) was added. After'®20 min at -78C 1.18 ¢
(6.38 mmol ) 2-oxo-cycl ohexyl -acetic acid ethyl ester
was added and the m xture was warned to 25 C. Water
dd flL) and the m xture was concentrated

MS (%Yﬁjgg_rgggg&g pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13 (:)/0 TFA,
el uent B: acetonitrile). 370 ng (28 % of the product
were obtained as an oil. HPLC-MS (Method 1): Rt: 1.23

e Gl SERESE 571 TE0oA S SR R Bk oo
acids "Bxeflugvohiethy erBhdianatid 2AdmB-tALErdréthyh-bugec addied can be
the m xture was hydiE:o enated at roomtenperature

d
transfggﬁ’d gty B fwo eRantieriericdRMe A Uhe fiees acid: iTdieeesahdion can be
t i gl Sy i . .
cone g 5530245, 1S, H0HRShC o DA THE 9ELEGIS gfbomenc
formspobd thee freeeacid obillabe exdlled enantiomeess, enatiamer Bsesbpectively. The
correqvff?c%%?r:fgt nfdr?rgttgr%rg e%:l)];ilnfe?’t et 'tgls_| gg/gl_l %nglpq% g]?a'steI?tebmer A,

diaster88 e}%i,%%nﬁgﬁ[\/eﬁfmow 053907 - 205 - Exanplel 0 100
ng (0.48 of Exanple 11B were dissolved in 5 nL

The sdmebziiaiple mialabelgpplied fog ¢riantiomarsl yessiuti®rawplath&Vracemic
..and._100 (néﬁ §2.5 mmol ) of sodium hydride (60 (:)/0
MiXtUEEssihBRRIOPHE% ni neral oil) were added. The reaction
m xture was heated to 150C for 30 min in a mcrowave
oven. Cooling to roomtenperature was foll owed by
evaporation of the solvent under reduced pressure. The
resi due was purified by preparative HPLC (el uent A
Examifl 85 + 0.13 (:)/0 TFA, eluent B: acetonitrile). 29 ngy
of the product were obtained as a white solid.
HPLC- M5 (Methodl): Rt: 1.08 min MS ( ESI pos ): nlz =
331 (MtH) + The foll owi ng exanpl es were synthesized in
Fanal ogy to the preparation of Exanple 1, using the
o e

e ondi ng pyrazol es and esters as starting
F—mat g1l s ucture starting material: pyrazole
rein ial: ester mz) Rt [mn] Ms (ESI

pos/ neq, 2009/ 121919PCT/ EP2009/ 053907 - 206 -
structure starting material: pyrazole starting

) terial: ester
Dlag?eremsomer 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.



Rt [mn] M5 (ESI pos/neg, mlz) Exp. 2 O HN------- 0
Ni\i/ INO Exanple 11B I\/ -\ 1.27 (Method 1)

W@2®(dMeH) + Exp. 3 0O HN------ NNI'T 1IN (:) BxeamrpPm09/053907
11B o/ o - 151 -

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): R¢: 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 KMnOy)
HPLC-MS (Method 1E hydro): R;: 9.33 min

MS (APCI pos): m/z = 274 (M+H)".

Chiral HPLC (Method Chiral 1): R¢: 6.18 min de: >99 %

Example 1D

3-Trifluoromethyl-pentanoic acid, Enantiomer A

F O
S

Enantiomer A

A solution of Example 1B (4.6 g, 17 mmol) in dioxane (15 mL) was treated with
H>S0O4 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



1.22 (Method 1) 291 (MtH)+ Exp. 4 cl 0 HN------ 0 NN
IN Exanple 11B Exanple 5Y 1.23 (Method 1) 345/ 347
w@ aop/1tivkH) + Exp. 5 Br 0 HN-----, el NN 1IN BExEIpPm®09/053907
11B Exanpl e 5U 1.29 (Method52y 389/91 (Br) (MrH)+ WO
2009/ 121919PCT/ EP20Q9/ 0539
dichloromethane (2x ETO mL). QI%e resu?ung solution was acidified to pH 1 with 9N
HCI, extracted with dichloromethane (3x 500 mL) and the combined organic phases

were dried. Evaporation of solvent afforded 2.47 g (86.3 %) of a brown oil.

Rf: 0.66 (dichloromethane/methanol 9/1, stained with Bromocresol Green)
Chiral HPLC (Method Chiral 1): Ry 5.58 min ee: >99 %

Example 1E

3-Trifluoromethyl-pentanoic acid, Enantiomer B

F O

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): R: 5.08 min ee: >99 %

Example 2A

4,4 ,4-Trifluoro-N-((R)-2-hydroxy-1-phenyl-ethyl)-3-methyl-butyramide,
Diastereoisomer A

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



- 207 - structure starting material: pyrazole

starting material: ester Rt [mn] M5 (ESI pos/neg,
wOort@p/ 1B 6 0O HN------ Cl 0 N\i/ 1 o N ExeepER20024/653907

r 0 P1.28 (Method 1) 363r683¢C) (MrH)+ Exp. 7 1.1
O HN, N------N | (:2) _ _
(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




N Exanpl e 11B Exanple 5W1.22 (Method 1) 345 (MH)-
Exp. 8 / HNNO NN o Exp. 11B -io 0\ 1.14

w@ Mmvhodid) 277 (MtH)+ Exp. 9 HN ¢/ LN----- 0 -PEFHEPDOMS3907
0 Exp. 11B Exanpl e 5X 1. 37 16fet hod

A solution of Example 2A (2 g, 7.26 mmol) in tetrahydrofuran (10 mL) was treated
with HoSO4 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): Rt: 6.92 min ee: 99 %

Example 2D, Enantiomer B

F Q
F—F »—oH

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): Ri: 1.30 min
MS (APCI neg): m/z = 155 (M-H) .
Chiral HPLC (Method Chiral 2): Rt: 6.49 min ee: 98.6 %

Example 3A

2-(4-Trifluoromethyl-pyridin-2-yl)-malonic acid diethyl ester




1) 317 (MtH)+ WD 2009/ 121919PCT/ EP2009/ 053907 - 208

- structure starting material: pyrazole starting
woredoen2@he ester Rt [min] M5 (ESI pos/neg, m zhCEEP2009/053907

Exp. 11B 1.30 361/63 (C )y 180~ HN----- (MH) + 1IN

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): Rz 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): R¢: 1.47 min
MS (ESI pos): m/z = 194 (M+H-EtOH)*

Example 4B



NN (Method d 00 1) Exp. 0 Exp. 11B 1.18
341 11 HNb----- ( MeH) +

WO 2009/121919 156 PCT/EP2009/053907

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): R¢: 0.91 min
MS (ESI 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, trimethylsilyldiazomethane
(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 1h. 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)"



IN  (Met hod NN 1) 0

WO 2009/121919 PCT/EP2009/053907

- 157 -

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 [EI]
F—F Y0
5B
Enantio- (Method 3A)
mer A
Example 5 F O | Example 2D 8.01 170 [EI]
Fﬁo
C
Enantio- (Method 3A)
mer B
Example F O y Example 1E 3.29 165(M-19)+,
F \
5D F O .
155(M-29) ,
Method 3A
Enantio- ( ) 153(M-31)"
mer B [El]
Example 0O 0O 7.82 252 [El]
5E o~ OH
F F (Method 3A)
Oo__F o__F
e e
F F
Example O O 9.53 202 [El]
SF o— OH
(Method 3A)
Cl Cl
F F




Exp. Exp. 11B Exanpl e 5AA 1.44 329 12 ( M+H) +
racem \ (Method m xture 1) Exp. Exp. 11B
WO 2009/121919 158 PCT/EP2009/053907
structure starting material: Rt [min] MS m/z
carboxylic acid
Example . 0 . 0 3.92 130 [EI]
Method 3A
Enantio- ( )
mer S
Example 0 0 5.09 115 (M-29)i
5H J\)LO’ J\)L OH [El]
Method 3A
Example / Example 18A 1.22 264 [ESI,
0
: +
5HA cis, __ o (Method 1) (M+H)"]
racem. N/
mixture o
Example 5l

[2-(1-Acetyl-piperidin-4-yloxy)-phenyl]-acetic acid methyl ester

o

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




Exanpl e 5AB 1.26 347 13 ( M+H) + (Met hod 7
1) WD 2009/ 121919PCT/ EP2009/ 053907 - 209 -
w@toonatione starting material: 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_NH4COOH): Ry: 2.67 min

MS (ESI pos): m/z = 292 (M+H)".

The following examples were synthesized in analogy to the preparation of Example

5G, using the corresponding alcohols as starting materials:

Structure starting Rf Rt [min] MS m/z
material:
Alcohol
Example O HO 2.53 292
5 o e
racem. Op ):O (Method | (M+H)"
mixture N Grad_C8_
/=0 NH,COOH
)
Example 0 OH 0.35
5K o~ 4/ (hexane/et
i © hyl acetate
8/2)
Example O HO,, 0.2
5L o— CO (hexane/et
e} hyl acetate
\CO 7/3)




pyrazol e starting material :
pos/ neg, Exp. 14 racem m xture
Exp. 11B Exanpl e 5AF 1.28 ( Met hpdT/EP2082653907

(ESI

WO 26094219194 N 0

ester

mz) RR [mn] M5
HN W O NN

(MtH) + Exp. 15 racem mixtdf8-  HN----, o 1IN
Structure starting Rf Rt [min] MS m/z
material:
Alcohol
Example O HO 0.2
5M o— \CO (hexane/et
o, hyl acetate
CO 713)
Example O HO 0.25
50 0~ O)
O (hexane/et
\Q) hyl acetate
7/3)
Example 0O 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 % sulphuric 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 NaHCO3,




NN Exp. 11A 0 1.49 (Methodl) 396 (MtH)+ Exp. 16
racem mxture o HN--- IN--... . ------ 1 NNk c) No

W@200A28xp. 11A \.0\O.(__/\ 1. 49 (Met hod 1) PGIEP2009/053907
(MtH) + Exp. 17 racem mi xtdfé- HN ,

diluted with water (2mL) and extracted with dichloromethane. The separated organic
phase was dried and evaporated to give 450 mg (92 %) of a dark yellow oil that was
used in the next step without further purification.

HPLC-MS (Method Grad_C8_NH4COOH): Ri: 1.92 min
MS (ESI pos): m/z = 182 (M+H)".

Example 5R

(4-Trifluoromethyl-pyridin-2-yl)-acetic acid ethyl ester
O
o >

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): Ri: 11.09 min

MS (ESI pos): m/z = 234 (M+H)"

Example 5S

(6- Trifluoromethyl-pyridin-2-yl)-acetic acid ethyl ester



N Exp. 1 1 D Exanple SAC 1.65 (Method 1) 402 (MtH) +

WD 2009/ 121919PCT/ EP2009/ 053907 -210 - structure
wa@@ptizrg mat eri al : pyrazol e starting materi al PCEEPB®NI/053907

mz) R [min] M5 (ESI pos/i€d- Exp. 18 racem nixture

ENO ., Exp. 11 D

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 tris-
(dibenzylideneacetone)di-palladium (81 mg, 0.09 mmol), 2-Bromo-6-
(trifluoromethyl)pyridine (1g, 4.42 mmol) and diethylmalonate (0.8 mL, 5.3 mmol)
under nitrogen atmosphere. The mixture was heated to 150°C for 30 min in a
microwave oven. After cooling to 20°C the mixture was treated with a saturated
solution of ammonium chloride (120 mL) and extracted with ethyl ether (3x 80mL).
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): R¢: 8.28 min
MS (EI): 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 liquid.

HPLC-MS (Method 1): Ry: 1.65 min



O n 1.55 (Method 1) 408 (M+rH)+ Exp. 19 racem m xture
HNFFF OO0\ NNN Exp. 1 1D Exanple 5AE 1.67

w@ Mmvhodi) 494 + (VH)+ Exp. 20 racem m xture POI/EP2009/053907
Exp. 11 D 1) - 163 -

Example 5TA

O
F
\ < > /U\ 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-phenyl)-acetic acid in 50 mL ethanol was
cooled to 0°C and 8 mL (110 mmol) thionylchloride 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): Ry: 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.



0-/ 1.13 (Method 411 (MtH)+ Exp. 21 racem m xture HN F

\ --

NNON-_/ \o Exp. 11D Exanple 5T 1.63

w@ Mmvhodid) 444 (MrH)+ Exp. 22 racem m xt ure PCINEP2009/053907
FF--, N O Exp. 1 1 D Exanpl1€45AH

structure starting material | R [min] MS (ESI
m/z)
Exp. 5V o o) 185 (M+H)"
o™ [ “OH
Exp. 5Y ( OH 1.56 199/201 (Cl)
+
0 04\/© (Method (M+H)
o Cl 1)
Cl
Exp. 5W | F 0 F O [1.53 201 (M+H)"
O\\ \Q/\Oi (Method
F F 1)
Exp. 5X OM OM 171 (M+H)"
//o HO
Exp.5Z | ¢ o~ | ¢ OH | 1.74 233/235/237
©) ©)
T T s [
Cl Cl
1) (M+H)"
Exp. Q o 133 (M+H)"
F
SAA " o™ OH
racem.

mixture




1.66 (Method 1) 478 (M:tH)+ WO
2009/ 121919PCT/ EP2009/ 053907 - 211 - structure
wa@@ptizrg mat eri al : pyrazol e starting materi al PCEEPB®NI/053907

mz) R [min] M5 (ESI pos/i€§- Exp. 23 racem nixture
HNM NNO Exp. 1 1 Dg- o* 1 53 (Mthod 1) 428 (McH)+
Exp. &Py 22 N = 9 201 (M+H)"
F
5AB F 0" ?SLOH
Exp. 0 0 1.65 157/58
.
SAC o\ on | (Methog | (M¥H)
1)
Exp. ~0 ~o 1.36 195 (M+H)"
S5AD o~ OH | (Method
O o} 1)
Exp. 0 9 1.69 249/50
Fo _F P -F +
OAE F>( o F>O( O | (Method | M+H)
o K 1)
Exp. commerciall
5AF o WO y available
racem. O\ OH
mixture
Exp. 0 0 1.46
SAG 0 OH | (Method
F K F 1)




0 HN------- A W Reepepe S -NN1' \ N Exp. 11B .(:)
0.91 (Method 1) 346 (M+H)+ As Il o Exp. 250
woboobi184918 - - - - N Exp. 1%%8 Exanpl e 5AI PCT/EP2009/053907
Exp. 0 0 1.63
SAH 0 OH | (Method
K 1)
F
F F
F F
F
Exp. 5AI OH 185 (M+H)"
oJ o)
o)
F
F F F
F F
Exp. 5AJ J OH 1.43 213 (M+H)"
o) o) (Method
o) 1)
F
F A
0
Exp. O 0
5AK
\ 9] \ OH
0 K O
Exp. o) 0 1.58 235/237 (Cl)
5AL .
0\ OH (Method | (M*+H)
F cl F Cl 1)
. F




1.17 (Method 1) 331 (M+H)+ Exp. 26 NO HN 1 , /IN

NEVi® mmm oo e e \ \ N Exp. 11B Exanple SAN 0.87 (Met hod
wdad 20080119(M+H) + WO 2009/ 121919PCT/ EP200¢ DEBS0%053907
- 212 - structure startind®hfaterial: pyrazole
—starting material: ester Rt [mn]
Exp. A OH 1.29 129 (M+H)"
5ALA o
0 @) (Method
1)
Exp. OH 1.54 229/231 (Cl)
5ALB J P ;
0 o (Method | (M*+H)
O/ Cl 1)
Cl
/O
/O
Exp. Q 1.62 157 (M+H)"
SALC 0 OH | (Method
Exp. ~ o < 1.56 209 (M+H)"
5ALD
(Method
0 OH
. K
Exp. I | 1.59 291 (M+H)"
SALE o o
(Method
oj OH |1)
Example SAM

The following example was synthesized in analogy to the preparation of Example 5U,

using the corresponding acid as starting material and methanol as solvent.



M5 (ESI pos/neg, nmlz) Exp. 27 /-\ 0 _z/Zt Exp. 11B
Exanpl e 5AJ 1.17 (Method 1) 359 (M+H)+ Exp. 28 HO |ei

WOR09H2191D - - - - - - IN N-----N Exp. 11B Exanpl BCHARL009/053907
1.08 (Method 1) 327 (MrHy#6Exp. 29 /
0
O/
OH

HPLC-MS (Method 1): R¢: 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 - F (|) i F OH | (Method (M+NH,)*
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 mL (98 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



HN- - - - - - 01 NNN' Exp. 11B 0 0 1.02 (Method 1) 263
(MrH) + Exp. 30 racem mxture HN NN O 13NO Exp. 11D

waExaoptw1bAK 1.63 (Method 1) 454 (MtH)+ WO  PCT/EP2009/053907
2009/ 121919PCT/ EP2009/ 05390%9-213 - structure

pressure. The residue was purified by preparative MPLC (SiO2, eluent

dichloromethane / methanol 95/5).10.4 g (38 %) of the product were obtained.

Example 5A0
\
0]
O\/
0]
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. HCI 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 (Cl) (M+H)"

Example 5AP

@)
XX o~
N
@)

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



starting material: pyrazole starting material: ester

mz) RR [mn] M5 (ESI pos/neg, Exp. 31 racem m xture
waE2qoN121919 Exp. 11D () / o/ 1.51 (Method HQT/BFB09/053907

(MrH) + Exp. 32 racem HN NTKO- nmixture Exp.

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 acetonitriie 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): Ry 1.56 min
MS ( ESI pos ): m/z = 272 (M+H)"

Example 6A

H
N O
N/
& b
OZ/
N
>;O
><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



11D 0 1.56 (Method 1) 388 (MtH)+ Exp. 33 z z 'z-0
0-Kz i \ Exp. 11B Exanple 5A0 1.29 (Method 1) 375/377

w@ aop/1teH) + Exp. 34 F/ FF HN----- o NI\I|' BCT/BPINP053907
11B F FO - 171 -

The following example was synthesized in analogy to the preparation of Example 6A,

using 1-N-Boc-3-piperidone as starting material.

XO\([)]/N

HPLC-MS (Method 1): Ry: 1.45 min

Example 7A, racemic mixture

N.__0
HN” \\f7
@ o
N
o
><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): Ry: 1.36 min



F 1.11 (Method 1) 317 (MtH)+ WO

2009/ 121919PCT/ EP2009/ 053907 - 214 - structure
wa@@ptizrg mat eri al : pyrazol e _starting materi al PCEEPB®NI/053907

Rt [min] M5 (ESI pos/neg, -2y Exp. 35 lei o HN----

I N L Exp 118 1. 00 - 0 z 1.17 (Method 1) 366

Exam@t&l&t’ aegqlic gy

The following example was synthesized in analogy to the preparation of Example 7A,

using Example 6B as starting material.

Xoifij "

HPLC-MS (Method 1): Ry: 1.42 min

MS ( ESI pos ): m/z = 316 (M+H)"

Example 7C

@] 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 chloride.



1.1 HNO --- ...-, ;.. IN-.. . .. ----- T \ N = (o

11B o o0 1.36 (Methodl) 339 (MtH)+ Exp. 37 0 HN---- O
WO 2009421919 NN CI Exp. 11B Exanple SAL 1.3 ( Met MOTERY009/053907

381/383 (C) (m+H) + Exp. -383€l

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 Rt [min] MS m/z
material: keton
Example /H o O 11.12 174 [El, (M-
HN
7CA  cis, jf \K 56)']
racem. (Method 3A)
: 0 o)
mixture
Example /H\H/O\K 0O 11.22 — 174 [El, (M-
HN .
7CB trans, | o (Method 3A) 56)]
racem.
: o O
mixture
Example Os O~~~ o) 0.99 177 [ESI, (M-
+
ree - (Method 1) 56+H) ]
O :
S

Example 7D




HNel o ------ , IN..--1\1/ C Exp. 11B Exanple 5Z

1.44 (Method 1) 379/381/38 3(012) (M+H) + WO
WQ@eMINARIV19PCT/ EP2009/ 053907 - 215 - st ruct UPET/EP2009/053907

starting material: pyrazol-d’8tarting material: ester

mz) Rt [mn] M5 (ESI pos/neg, Exp. o Exp. 11B 1.28

345/ %’47
A
/
HN

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 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): R: 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



39 HN, (d) 1,N e e ... NN 0)
(Method 1 (MrH)+ d el ) Exp. Exp. 11B
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): R¢: 1.96 min
MS (ESI pos): m/z = 131 (M-100+H)"

Example 8A, racemic mixture

O._ _OH
NH
HN™ 2
N
F~ OF
” O~_ _OH
g

F~OF

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 (SiO,, 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.

HN/NH2

F
F
OH
O
F

MS (ESI pos): m/z = 117 (M+H)"



1.16 311 40

EXp.

(MtH) +

2

( Met hod

Exp. 11B Exp. 5ALC 1.30 303 40-1
WO 2009/121919

Example 8C, racemic mixture

_NH

HN

2

.Cl
H
Cl
H

-176 -

1)

PCT/EP2009/053907

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 i VH2 Example 7CA | 131 (M+H)"
8CA cis, H—Cl
racem. H—Cl
: o]
mixture
Example L Example 7CB | 131 (M+H)"
-l

8CB trans, fj H

y—Cl
racem. o
mixture
Example HN/NH2 Example 7CC | 133 (M+H)"
8CC




( M+H) + 'z _.\Nz(O0,....(, z 6 (Met hod
1) Exp. o Exp. 11B Exanpl e 5ALB
WO 2009/121919 177 PCT/EP2009/053907

Example 8D

HN~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): R;: 0.67 min
MS (ESI pos): m/z = 131 (M+H)"

Example 8E

HN~NH

O

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): Ri: 0.70 min
MS (ESI pos): m/z = 131 (M+H)"

Example 9A, racemic mixture




1.31 375 40-2 HN,\

1.0

w@rooaatvne starting materi %lﬂg

N\\

H,N

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).

!\

Ve

I, N

N
H

HPLC-MS (Method 1): Ry: 0.29 min

The following examples were synthesized in analogy to the preparation of Example

(MeH) +

NN

(Met hod a
1) WO 2009/ 121919PCT/ EP2009/ 053907 -216 -

9A, using the corresponding hydrazines as starting materials.

PCT/EP2009/053907

structure starting Ri[min] MS (ESI,
material m/z)
Exp. 9B N \ Example 8C 0.59 192
N +
racem. m (Method1) | (M*H)
: _N
mixture | H.NT Sy H/CI
HN
Exp. 9C /7 Example 8B 0.76 193
H,N (M+H)*
= (Method1)
/
N-N
o)




pyrazol e starting material :

ester

mz) Rt

[ m n]

WS

(ESI pos/neg, Exp. Exp. 11B Exanple 5ALD 1.25 355
W@ 0003/121919  ( MHH) + 179 PCT/EP2009/053907
Exp. 9D N 0.32 192
A\ .
_NH, (Method1) | (M+H)
]\ HN cl
HN"S H”
Cl _ClI
ol H
N
H
N
H
N
Exp. 9E N\ 0.40 206 )
_NH, (Method1) | (M+H)
]\ HN cl
HN" SN 0
H/CI
N
N |
|
Exampl N Example 8CA 1.90 207
e 9EA 4 *
H N Grad cs- | (M*H)
cis, -
| N 4 NH,CCO
racem. N
H
mixture OCQ
Exampl N Example 8CB 1.87 207
9EB /! *
e HN Grad cs- | M*H)
trans, -
N 7 NH4CCO
racem. O’ N
H
mixture | O
Exampl N \ Example 8CC 1.01 209
\ "
e 9EC i—\\ (Method1) | (M+H)
H NS N
Q




(Method  O- / 1)  Exp. Exp. 11B Exp. 5HA 1.18

424 40-4 HN + \' NN
WO 2009/121919 180 PCT/EP2009/053907
Example 9F

N=
Da

O
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 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 Rt [min] MS m/z
material:
hydrazine
Example 9G N\\ HZN\NH 1.31 179
racem. R (M+H)*
mixture TN é (Methoo
H,N N O Grad_90_10_C8_acidi
G ’
o)




cis, racem [\ (Method 1) (MtH) m xture -.0""--
Exp. 0 Exp. Exp. 5ALA 1.24 291 40-5 HN), 1110
WO 2009/121919 181 PCT/EP2009/053907
Structure starting Rt [min] MS m/z
material:
hydrazine
Example 9H | N= H2N\NH 4.97 193
racem. / \ (M+H)+
, - (Method 1E hydro)
mixture H,N N
O
O
Example 9l N= Example 8D 214 207
trans; / \ (M+H)+
. (Method
racem. H,N N
, Grad_10_90_C8_acidi
mixture
c)
O
Example 9J N= Example 8E 1.91 207
cis; racem. ] N (M+H)*
N
: Method
mixture HN" N (
Grad_10_90_C8_acidi
c)
O




(Met hod (M+H) + NI, N---"-N 1) S
EXp.
WO 2009/121919 182 PCT/EP2009/053907

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 %) viv

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
HN" N

Enantiomer B



0 Exp. 11B Exanple 5TA 1.22 353 40-6 HN).C
(Met hod ( MtH) N 1)

WO 2009/121919 183 PCT/EP2009/053907

Isolated using the same conditions as enantiomer A, obtaining 0.5 g ; enantiomeric excess
96.7%:; Ri:30.94 min; (analytical method: Chiral 3).

Example 10A, racemic mixture

AN
]\
H NS N
N
%O
0

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): Ry: 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.



INO FF Exp. o Exp. 11B Exanple SAP 1.35
418 40-7 HN\ N (Method (MHH) +
WO 2009/121919 184 PCT/EP2009/053907
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 10B N\\ Example 9D | 1.30 292 (M+H)"
i_\ (Method
/ \ 1)
HN" S N
fN]
/Tfo
Exp. N\\ Example 9B 1.33 292 (M+H)"
10C (Method
]\
racem. N 1
H,N N~ )
mixture
>
0]




N N 1) N /\ , --,0,-- WO
2009/ 121919PCT/ EP2009/ 053907 -217 - structure
wG@@ptizrg mat eri al : pyrazol e18§t arting nmateri al 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): Ry: 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)
=
/
NN
O
Exp. @) Example 1.12 308 (M-H)
11C HZNﬁ—\ 10B (Method 1)
]\
N
H,NT 7
Eb
f "




ester mz) RR [mn] M5 (ESI pos/neg, Exanpl e 41
O HN IN NN 80 ng (0.38 mmpl ) of Exanple 11B were
wale@wsotwed in 1 nl of absolute ethanol, 262 ngPCUEER09/053907
mol ) of ethyl tetrahydropy®én-4-yl-acetate, and 45.1
pmg (110 mol ) of sodium hydride (60 ()}/0 QHer\eneJ_t;m—
Exp. in mneral oil® were ddeednpl€he relaﬂ:fl}l on m [ X317 31 +H)
11D | heated t for 40 M n.in a mfcrowave ojen. Cooli ng
20C was? d by por at i griMsthethd) s aipienivSs
racenﬁmder reduced pr e\ sure. The residue was treated wth
wat er (10 Nifiled with HC (10 (:)/Q in water)
mixtu%}d extracted t t| rres wi th dichl oronethane (2 ni).
organic la dried over |sodi um sul|phat e,
filtered and tjhe f Itrate was corcentrated |under
reddic SS residue wag trituratged with
et her g?yf(w 53.7 % of tlhe product| as a white
sol i|d LCoIVS (I\/let hod Grad_C8_NHMOOOH): Rt: 1.89 nmin
W) ESI pos): mz = 319 (MtH) +. The foll owing exanpl es
were synt hesized in anal ogy to the preparation of
Evannl o 41 ol nn +thn ~nr v ncnn
LATUITPT T = L, Uol IIH CTTre CUT 1T MOPUII I II
Exp. pifr azol yI NHgr boxarikkempla@@st er|s2 Zg starting97 (M+H)"
mat e i(s . WD 2009/ 121919PCT/ ER2009/ 053907 |- 218 -
racens; r uct'dr e zol yl - carbox- ani|deMethog2 [min] MBS
Ul ESH | M 2) J[ExXy 42 mixture racem O
mixture :
H,N N
Q
Exp. 11F NH, Example 9H 0.95 211 (M+H)"
racem. O;F (Method
i N Grad_C8_NH
mixture H,N N _LO_
4COOH)
O
Exp. 11G NH, NC 1.57 339 (M+H)"
\
racem. O | N (Method
/ \N H,N N
mixture H,N N Grad_C8 NH
4COOH)
O
O
Exp. 11H N Example 9l 1.27 225 (M+H)"
trans, O ] (Method
racem. / N Grad 90 10
. N" N .
mixture ﬁj _C8_acidic)
9) A




HN )

NHACOOH ) 305 (MrH) +
W@ Z00n2012. 40 (Met hod G ad

, NN CP Exp. 11B 2.02 (Method Grad C8
Exp. 43 H/ O N Exp. 11B
qg7NI—I4COO—|) 289 ( MrGA/EP2009/053907

\N'I NN NO
Exp. 111 NH, Example 9J 1.27 225 (M+H)"
cis, O;F (Method
N
racem. H,N" N Grad 90 10
mixture fj\ _C8_acidic)
O
Example HoN Example 9EA 1.11 225 (M+H)"
111A  cis, Hz“% (Method
racem. N< 7 Grad_C8 NH
mixture Cﬁ 4COOH)
Example HoN Example 9EB 1.14 225 (M+H)"
111B Hz“% (Method
trans, N< 7 Grad_C8 NH
racem. CO/ , 4COOH)
mixture
Example H,N Example 9EC 227 (M+H)"
11IC

Example 11J, racemic mixture




Exp. 44 Exp.44 F F Exp. 11B F F 3.06 (Method Grad_08_

NHACOOH ) 379 (MrH) +

wEx@9/141919

0O

2.30 g (11.2 mmol) of Example 9E were dissolved in 6 mL dimethylsulfoxide. Under
ice cooling 8 mL (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 dichloromethane and filtered. 2.8 g

(52 %) of the product were obtained as a white solid.

HPLC-MS (Method1): Rt: 0.24 min

Example 12A

O

ans
O><o
S

660 mg (2.13 mmol) of Example 11C were dissolved in 15 mL of absolute ethanol.
1.85 g (10.7 mmol) of Example 5AC and 430 mg (10.7 mmol) of sodium hydride (60

4. HO :FN
- 188 -

Me O \1

PCT/EP2009/053907



Exp. 11B 3.04 (Method Grad C8 NHACOOH ) 379 (M+H) +
WO

HO N 410w

FF
WQ@0d9/1121919PCT/ EP2009/ 053907 - 219 -

pyrazol yl - car box-

\ F FNINN Icl'

- 189 -

St r uct ur BCT/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): Rt: 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.

Structure starting starting Rt [min] MS (ESI
material: material: pos/neg,
pyrazole ester mz)

Exp. 12B O Exp. 11C 1.52 410
HN)TN (Method | (M+H)"
SN 0 1)
® 0
N |
)=o
e
Exp. 12C Exp. 11C Example 5AE | 1.66 492 (M-
(Method | H)

1)




am de Ester
m xture

R [nmin] MS (ESI,
OHN1, NNNFF I

m z) Exp. 46 racem

F Exp. 11B F F 2.77

w@ Mvhod1ds ad C8 NHACOOH ) 331 (M+H) + Exp. 47PCODEPHN040§3907

N13 \ Exp. 11B 0 .€190=-j / 0 2.21
Structure starting starting Rt [min] MS (ESI
material: material: pos/neg,
pyrazo|e ester m/Z)
Exp. 12D O Exp. 11J Example 1.02 332
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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): Ry: 0.93 min

MS ( ESI pos ): m/z = 288 (M+H)"
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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): Ry: 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
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Enantio N --, - NN -mer SO (Met hod (M+H) +

G ad 08 NH4 COOH
WO 2009/121919 198 PCT/EP2009/053907
Exp. 13C 0 Exp. 12L | 1.01 302 (M+H)"

racem. HN)T\\N (Method 1)
mixture N ’

Exp. 13D 0 Exp. 0.93 310 (M+H)"

racem. HN)T\\N 12M (Method 1)
mixture N ]

Exp. 13E Exp. 1.09 394 (M+H)"

(0]
racem. . HN)T\\N 12N (Method 1)
F F N 4
N
mixture \l/ N
NH




) Exp. 60 0 Exp. 11B Exp. 50 2.78 411 HN N
" NN 0
WO 2009/121919 109 PCT/EP2009/053907
Exp. 13F 0 EXp. 0.92 296 (M+H)"
racem. HN Y 12G (Method 1)
mixture N N
Q
H
@) OH
a
F~ °F
Exp. 13G o Exp. 1.08 380 (M+H)"
racem. AN N 12H (Method 1)
F F Xy N
mixture F>O( b
N
H
0O OH
a
F™OF
Exp. 13H 0 Exp. 121 | 0.96 326 (M+H)"
racem. TN (Method 1)
NS N/
mixture | N é
(0]
N
H
(0) OH
|
F7 OF
Exp. 13| 0 Exp. 12J | 0.89 274 (M+H)"
racem. HN)T\\N (Method 1)
mixture SN
@
H
Os~__OH
A
F~ F




(Met hod ( MrH) +
61 0 Exp. 11B Exp. 5A 2.68 345 Enantio HNI\ N

Grad C8

NH4 COOH

) Exp.
- mer

WGA2009/121919 200 PCT/EP2009/053907
Exp. 13J 0 Exp. 12K | 1.0 330 (M+H)"
racem. HN)TN (Method1)
mixture é

F
F
F N
O OH
g
F~OF
Exp. 13K 0 Exp. 12B | 0.92 310 (M+H)"
HN)E'E\\N (Method1)
Q
H
o)
ot
OH
F
F
Exp. 13L 0 Exp. 1.07 394 (M+H)"
. HNJﬁj\\N 12C (Method1)
e
N
5 ®
N
H
0
- A
OH
F
F




NN (Method (MH)+ G ad C8 NH4 COOH )

15. 32 (Chiral 1)

WO 2009/121919 201 PCT/EP2009/053907
Exp. 13M o) Exp. 12P | 1.04 344 (M+H)"
mixture  of HN)jj\\N (Method 1)

. N 4
stereoisomer N N
s F
F NH
F
o)
- A
OH
F
F
Exp. 13N 0 Exp. 0.37 319 (M+H)"
racem. HN)jj\\N 120 (Method 1)
mixture N N
=
N CNH
X
@]
- A
OH
F
F
Exp. 130 0 Exp. 12S | 0.89 276 (M+H)"
racem. HN)T\\N (Method 1)
mixture Sy N
O
@]
- A
OH
F
F




WD 2009/ 121919PCT/ EP2009/ 053907 - 223 - Structure

pyrazol yl - carbox- am de Ester Rt [mn] M5 (ESI,
wontwy/1Bep 62 Enantio -mer B HNO N \ IN N BXPEPDABIS3907

Exp. 5D 2.68 (Method G ad0%8 NHACOOH ) 18.74 (Chiral

1) 345 (MeH) +
Exp. 13P 0 Exp. 12T | 1.04 354 (M+H)"

racem. HNJET\N (Method 1)
. /
N
mixture \ N
(0]
NH

Exp. 13Q 0 Exp. 0.94 288 (M+H)"

racem. HN)T\\N 12U (Method 1)
mixture X [

Example 15A:

0]

[\
HN" SN

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



Exp. 63 /----= Z)\ Exp. 11B Owe 937 (Method 2F)
380 (M+H) + (\F \ N - Exp. 64 0 Z =)\ ----c |
wQ2m9t21919 - -- U U Exp. 11E2303Exp. 5S 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): Ri: 12.62 min

M" = 196

Example 16A:

O

H,N

/AR
H,N" S

O

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): Ri: 12.59 min
M]" = 196

Example 17A, mixture of stereoisomers

O



6.75 (Method 1E hydro) 380 (MtH) + WO

2009/ 121919PCT/ EP2009/ 053907 - 224 - Structure
w@ooaaoloyd - carbox- amide Ester Rt [m n] M ( BBIT/EP2029/053907

Exp. 650 Z 1 Z\----- cCi z2047 L, z0 / \ u_ u_ u_ Exp.

A solatlicl)gn %’%pf.og F(f; %5433 &%%Ip%qm%’l[:r?oxi%qbso%g?);rid%g in 61% 9nLZanhydrous
THF was cooled to -78°C and n-BulLi (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
— o)
Ny
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): Ry: 1.01 min

MS ( ESI pos ): m/z = 250 (M+H)"

Exemplary embodiments:
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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): Rt: 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
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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 triturated
with ether to give 65 mg (53.7 %) of the product as a white solid.

HPLC-MS (Method Grad_C8_NH4COOH): Ri: 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.
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129 HNij\\,N (M+H)"
NT R (Method
racem. C\
o) 2F
mixture Fi )
F
Exp. % Exp. 11F Exp. 5H 8.38 305
130 \j\i\t\)‘jf\\N (M+H)*
N7 (Method
racem. C\
0 1E hyd
mixture ydro)




(Met hod 1E hydro) 319 (+ Exp. 120 cis;
, N NN_,
wdBobgzive) 303 (MHH) +

C

HN DY, () ...

racem m xture
Exp. 111 R40OMe O 7.33 (Method
WO 2009/ 121919PCT/ EP200B¢ DEBI0Y 053907

- 235 - Structure pyrazoF¢Pl-carbox- anide Ester Rt
[mnl MS (ES1 ndz) Exp 121 cis; racem mxture
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 0 Exp. 11B Exp. 5B 9.93 331
\N N .
Meth
Enantio | F b (Method (M+H)
2F
-mer A 0 )
Exp. 0 Exp. 11B Exp. 5C 9.93 331
\N N .
Meth
Enantio | F (Method (M+H)
2F)
-mer B o]
Exp. o Exp. 111A L o 9.83 291
M | N 0 (M+H)
cis, NT N (Method
racem. a\f 2F)
mixture ©
Exp. Q Exp. 111A Exp. 5AC 10.96 317
132-2 8 ”N%N (M+H)"
cis, N N&{ (Method
racem. o 2F)
mixture
Exp. 0 Exp. 15A o) 8.84 263
D .
132-3 HN)HE\\N © (M+H)
N /
Enantio rN N (Method
2F
-mer A b )
O




HNo HWN NN Exp. 111

9.91

(Method 2F) 350 (M+H)+

41 Owe NC Exp. 122 racem m xture
WO Bhvd2®)2 ----N ()Nt o 938 PCT/EP2009/053907
Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. 0 Exp. 16A WO\/ 8.96 263
132-4 HN)TN ° (M+H)"
X 4 Method
Enantio N N (
b 2F)
-mer B
0]
Exp. Q Exp. 111B Exp. 5AC 10.21 317
132-5 9 ”N%N (M+H)"
trans, N Na\> (Method
racem. o 2F)
mixture
Exp. o) Exp. 16A o 7.15 275
132-6 N . (M+H)"
| “ N (Method
Enantio N N
%j 1E Hydro)
-mer B
O
Exp. o Exp. 16A o 5.68 298
132-7 HN)TN (M+H)"
/ O Method
Enantio \N N :E Hvd
ro
‘merB | N %j = |N ydro)
| o) N
X
Exp. Q Exp. 111B 0" 9.23 291
132-8 HN)TN o (M+H)"
MN N (Method
trans,
b 2F)
racem. o
mixture




Exp. 11F o /oz=\ $ ,
Exp. 123 0 HNN |

NN |

o\ 6.95 (Method 2F) 342 (M+H)+
N Exp. 11B

-\ 0 cp-( /=2z\

wQ@202181es hod Grad C8 NH4000—|) 312 ( M+H) + ExpPCT/EB2009/053907
racem mxture O

Structure pyrazolyl- Ester Rt [min] MS (ESI,
carbox- m/z)
amide
Exp. ) Exp. 15A o 8.83 275
132-9 N, 5 (M+H)"
/ Meth
Enantio \N N (Method
2L
-mer A @ )
O
Example 133

6-(2-Ethyl-butyl)-1-(tetrahydro-pyran-4-yl)-1,5-dinydro-pyrazolo[3,4-d]pyrimidin-4-one

e

0]

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 ) Ry: 6.77 min

MS (APCI pos): m/z = 305 (M+H)"




HN)

1,N N N U Exp. 11E 1E hydro)

(Met hod 298 (M+H) + Exp. 125 o
WaABAPLIIL1B Exp. 5P 8.72 (Method 1E hydro) 39BCT/ER1dp9053907

WO 2009/ 121919PCT/ EP2009/ 684067 -

| - carbox- am de E

razol
The fgp(owing xamples were synthesiz

133, using the corresponding carboxylic acids as starting materials:

236 -

ster
eé In analogy to the preparation of Example

Structure

\ 00/ 4.98
)=. -\ HNI.,N N ----Ni

structure starting Rt [min] MS
material (ESI,
m/z)
Example Hoo 6.37 303
134 N P" | (Method 1E ) (M+H)"
\Y
n—L N\ o)
N
&)
Example 4 O 5.95 291
135 j\/z \ {(’H (Method 1E ) (M+H)*
N [ N o)
racem. N
mixture C\)
0
Example FBr Fo Br 6.57 407
136 H P (Method 1E )
N OH +
.y
/ \N (¢}
NN
&
Example F O F cl 6.48 363
137 u@/’*ﬁ 3 (Method 1E )
» LN OH
NN (M+H)"
Ol o
0]




Rt

Nr"-N 40 Exp. 11F \ 0 O .

[min] M5 (ESI,

mz) Exp. 126 racem mxture HN L IN
Z 9.72 (Method 2F) 336

W@ biobliH9EXp. 127 racem mxture O HN--1-N N - - PCU/EP100/053907

Exp. 11F Exp. 5AB 7.62 (Me#hbd 1E hydro) 341 (M+H)+

Exp—128 Enantio -ner S 0O
structure starting Rt [min] MS
material (ESI,
m/z)
Example Q_< o 6.72 395
H
138 F N F >/:\< :OH Method 1E
>TFO \ 7 >v0 ( ) +
F NN F F 0 (M+H)
@
Example F 2.71 329
F y O
N
139 :\< :\j}j on
N—L '\ (Method (M+H)"
N o]
fj Grad_C8_NH,COO
o) H)
Example F F 2.77 329
140 Q—<H 0
N OH +
\ (Method (M+H)
N 0
fNj Grad_C8_NH4COO
0] H)
Example o 2.90 329
\N N F Meth +
. @ o (Method (M+H)
o Grad_C8_NH4COO
H)
Example o . 3.07 347
142 HN\)E\\'N QOH (M+H)+
N
N " o | (Method

Grad_C8_NH4COO
H)




HN) 1--....-N 1 ,
(Method 2F) 291 (MtH)+ Exp. 129 racem m xture V HNN
wakA2v FF40 Exp. 11F Exp. 5AF 11.56 (Met hodPQHEPRE9053907

(MrH) + Exp. 130 racem ni x262

NN sss'

) Exp. 11B Exp. 5G 9. 83

ec) ) 1) LO Exp. 11F

Exp—5H 8.38
structure starting Rt [min] MS
material (ESI,
m/z)
0
Example 4<_<H {«OH 2.71 277
143 \
N _N O +
N (Method (M+H)
ﬁj Grad_C8_NH4COO
0
H)
Example o 3.28 317
144 Q_ﬁf\\ %OH
N /N'\N o (Method (M+H)"
fj Grad_C8_NH4COO
0 H)
Example 145, racemic mixture
O
HN \
%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.




(Met hod 1E hydro) 305 (MtH)+ WO
2009/ 121919PCT/ EP2009/ 053907 - 237 - Structure
w@ooaaoloyd - carbox- amide Ester Rt [m n] M ( BSIT/EP20R9/053907
Exp. 131 Enantio -nmer A )¢(ZFHNIN N..----N Exp. 11B
Exp. 5B 9.93 (Method 2F) 331 (M+H)+ Exp. 132 Enantio
MS (Al?m&p@} /AR, SIANMEH) - - - N Exp. 11B

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 Rt [min] MS  (ESI,
material m/z)
Exp. 146 o) Example 12W | 9.99 277 (M+H)"
racem. HN | N
. ~ y (Method
mixture N N oF
0 )
Exp. 147 o) Example 12X | 10.98 303 (M+H)"
racem. HN | N
. ~ y (Method
mixture N N oF
& |
Exp. 9 Example 12Y | 10.98 303 (M+H)"
147-1 HNJ]E\\N
E XN (Method
racem. F
. - C 2F)
mixture




2F) Exp. 5C 9.93 (Method 331 (M+H)+ Exp. 132-1 ci s,
racem mxture HNi N NN Exp. 111A 0 o/s 9.83

w@ Mmvhod12F) 291 + (MHH) Exp. 132-2 cis, racenPCTERI009/@53907
HN , Exp. 111 A Exp. 5AC 10286-(Method 2F) 317 (MtH) +

Exp 132-3
EXP—dosc=-9

structure starting Rt [min] MS  (ESI,
material m/z)
Example 0 Example 12AA | 9.56 275 (M+H)"
147-2 HN Q
racem. - N/N (Method
mixture N oF)
O
Example Q Example 12Z | 11.62 379 (M+H)"
147-3 HNij\\N
racem. SN (Method
mixture @ 2F)
F
FF
Example 148
0O
HN
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): Ry: 0.95 min

MS ( ESI pos ): m/z = 324 (M+H)



Enantlo-rrerAO HN--. ... -, AINN 'L ¢c-- -0
----- ., " Exp. 15A 0..---- 10 8.84 (Method 2F)
WQ@(B)9,(1MBIt9+ WD 2009/ 121919PCT/ EP2009/ 053907 - P@BBP2009/053907
Structure pyrazolyl- carboX4%am de Ester Rt [min] MS
(ESI, mz) Exp. 132-4 Enantio -ner B 0 HN, ,1
T , NN

The following examples were synthesized in analogy to the preparation of Example
148, using the corresponding N-oxides as starting materials.

structure starting Rt [min] MS (ESI, m/z)
material
Exp. 149 | O.__OH Example 12D | 0.95 316 (M+H)"
Sl
o)
P F (Method
HN | \,N 1)
S\N N
®
\
Exp. 150 2 Example 12F | 1.11 408 (M+H)"
F F N N
>( N (Method
Fo
O )
N
\




" I'L c--0 Exp. 16A 0..---- 10 8.96 (Method 2F) 263
(M+H) + Exp. 132-5 trans, racem mxture HN ? / Exp.

wdldoB1Bep 5AC 10.21 (Method 2F) 317 (M+H) + EXpCT/EBR0%053907
Enantio -nmer B 0 HN, 1N-é86Exp. 16A 0 7.15

Example 151
0
HN
| N
\N N
N>/7
@)

62 mg (150 mmol) of Example 13B were dissolved in 4 mL dichloromethane, 22.5 uL
(300 mmol) acetyl chloride and 42 uL (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 Rt [min] MS (ESI, m/z)

material




(Method 1Hydro) 275 (M+H)+ Exp. 132-7 Enantio -ner B
O HNN NIN-------- Nl Exp. 16A 0 0- Z=\ 5.68

w@ Mmvhod1dE Hydro) 298 (M+H) + Exp. 132-8 transPCT/EEBNY/053907
m xture HN NN, Exp. 111B-2670

structure starting Rt [min] MS (ESI, m/z)
material
Exp. 152 Q Example 13K | 1.09 352 (M+H)"
SN (Method
® !
N}/_
o
Exp. 153 0 Example 13L | 1.25 436 (M+H)"
F HNJI\\N
FLF N .
\J)/ NTN (Method
d; CN> R
O>_
Exp. 154 2 Example 13C | 1.38 360 (M+H)"
racem. SN
. o— (Method
mixture
< »—~ 1)
o}
Exp. 155 0 Example 13D | 1.30 368 (M+H)"
HNJI\\N
racem. Sy N
. o— (Method
mixture
< :N_< 1)
o}
Exp. 156 j\r Example 13E | 1.44 452 (M+H)"
. HN R
racem. | b F N
| fg C 2 (Method
mixture N
o— 1)
Exp. 157 Q Example 13C | 1.20 344 (M+H)"
HN
racem. fﬁ[\\,’\‘
_ N7 N (Method
mixture
<\ — 1)
o)




9.23 (Method 2F) 291 (MtH)+ WO
2009/ 121919PCT/ EP2009/ 053907 - 239 - Structure
w@ooaaoloyd - carbox- amide Ester Rt [m n] M ( BSIT/EP20R9/053907

Exp. 0 Exp. 15A 8.83 275-%24%-9 HN (M+H) + Enanti o
NNeooo N
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 158 Q Example 13D | 1.16 352 (M+H)"
HN \
racem. < N
mixture v (Method
< N~< 1)
o)
Exp. 159 o Example 13D | 1.25 381 (M+H)"
racem. NN
. o (Method
mixture
N_/< 1)
N_
/
Exp. 160 Q Example 13C | 1.30 373 (M+H)"
racem. SN
. o (Method
mixture
< :N_/< 1)
N_
/
Exp. 161 0 Example 13E | 1.38 465 (M+H)"
racem. FULF AN
, AL 5 (Method
mixture o Vi
N 1)
N
/
Exp. 162 i Example 13C | 1.62 440 (M+H)"
racem. SN
. C o (Method
mixture N_Z
) 1
é |
F




( Vet

6- ( 2- Et hyl

w@2@ynzwoed o 3, 4-d] pyri m di n-
g,

hod 0 2L)

0.48 mol ) was ni xed vvi't2ﬂ

mer A

Exanpl e 133

f‘l

-butyl)-l-(tetrahydro pyran-4-yl)-1, 5-di hydr
-one 0 Exanpl e 1B@/£P2009/053907
pol yphosphoric acid (1.0

d (’)AR Y,

1 9| mypk)pas added. Thgafhyt ure wag fiegh ed m%@gfsm/z)
durilng 16 hours. Tenpdratur& was | pweted 'to|20C a
t he pH val ue was adJ ustredterial 7 by ddditl on of ammnl a
(36—)+0—selutten—tn—water—TFhe—agueous—phase—was
Exp. €53 1 act ed h di chl or qysa;rﬁg@qgg K148 ) E‘Q@8t(|\‘/P+H)+
organi c ph was dried over sodium sul phate. The
racer’k‘ér udéﬂm vvas puriffied by flash chronat ¢graphy.
entad exaaﬁ;e hyl gcetate 40/ 60, (GRiiygned 23.5 ng
mixtufel6 | %9 a % 'solild HPLG-Ms (1E') R: 6/77 min M5
(APCI  pos): : (MH) + WO [ 1)
2009/ 121919PCT/ EP2009/|053907 - 240(- The folll owi ng
it haot ad Al +tn +hao
CI\G.IIPI CD VVCI C Dylll IICDI LCU I II allal ij YU C IIC
Exp. P6£par ati on Exanpl ¢ E)@nplésﬁtg 1 h§23:orre<,|grQQctM1,g.|
carboxylic,, d \as st arting materijals: stnucture
racenst antd ngFma erialNRt [|mi n] M5
| - NN (Method1)
mixture o G
N
)so
Exp. 165 0 Example 13A | 1.14 330 (M+H)"
racem. AN | \/N
X Method1
mixture N % (Method1)
N
/\cO
Exp. 166 0 Example 13F | 1.28 400 (M+H)"
racem. AN I n
X [ Method1
mixture N % ( )
N
o)
Exp. 167 o Example 13A | 1.36 392 (M+H)"
racem. HN)T\\N
X, / Method1
mixture N % (Method1)
N
0




(ESI, mz) Exanple 134 ¢)--,,----(- 1zT, z O g_40H o0
6.37 (Method 1E) 303 (MrH)+ Exanpl e 135 racem m xture
W0 2009/1219190 /40Fi 0 5.95 (Method 1E ) 291 ( MHPOHEP2009/053907

\7-\\ NNNa o Exanpl e-236-FBr N FBr 6.57 (Met hod

| E
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 168 Q Example 13H | 1.1 368 (M+H)"
HN \
racem. LN
N~ N (Method
mixture (lj
1)
N
)so
Exp. 169 0 Example 13G | 1.44 484 (M+H)"
racem. F>(F \N N/N
mixture | 7 © b (Method
N 1)
6 O
Exp. 170 Q Example 13H | 1.32 430 (M+H)"
HN A
racem. \)ﬁ:\,"‘
N~ N (Method
mixture (lj
1)
N
6 |
Exp. 171 O Example 131 | 1.29 378 (M+H)"
racem. HN)T\\/N
mixture SN N (Method
® !
N
0




407 (MtH) +

40 OH

N Exanple 137 FO a HN

NN Fa 6.48 (Method 1E) 363 (MiH)+ 40 OH
WO 2009/121919 051 PCT/EP2009/053907
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 172 o Example 13F | 1.07 338 (M+H)"
racem. HN)E[\\N
X, / Method
mixture NT N (
o K
N
>$O
Exp. 173 Q Example 13M | 1.25 386 (M+H)"
. N
mixture S N
(Method
F
o F>F(¢ CN_< 1)
stereois ©
omers
Exp. 174 )Oﬁj\ Example 13M | 1.44 448 (M+H)"
HN \
| N~
mixture SNTN
. C (Method
of F N
. F [¢) 1)
stereois
omers
Exp. 175 Q Example 13N | 1.04 415 (M+H)"
| N
racem. Sy N
_ 0 ot
mixture Z N N
| N\ 1)
T (@]




WO 2009/ 121919PCT/ EP2009/ 053907 -241 - structure
starting material Rt [mn] M5 (ESI, mz) Exanple 138
wo-DbopuDIoFFI NN 6. 72 (Met ho%SIZE) 395 (M-H) + PCHEP2009/053907

F)0 FFa
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 176 0 Example 13N | 0.84 353 (M+H)"
HN | \
racem. S Ay
mixture " (Method
(O 1)
™ o}
Exp. 177 j\r Example 130 | 1.31 380 (M+H)"
HN

N
racem. N~ N
. C (Method
mixture N
1)

Exp. 178 er Example 13P | 1.43 458 (M+H)"
[N

)
racem. ™ NN
mixture ° CN (Methoo

1)

Exp. 179 o Example 13P | 1.24 396 (M+H)"
HN)H:\\
I N
5 N

racem. \

_ 5 C (Method
mixture _
N 1)




Exanpl e 139 o .
(MeH) +

41 OH

NNN \ |

N 2.71 (Method Grad C8 NH4CO0 H)
Exanple 140 F [i

329
HO N\

w@ 2009/15H922 77 (Met hod G ad 0%5:&’\“—!4000 H) 329 ( MH{EEP2009/053907

structure starting Rt [min] MS (ESI, m/z)
material
Exp. 180 Q Example 13Q | 1.14 330 (M+H)"
HN N
racem. o N,N
mixture " >: (Method
N~< 1)
o)
Exp. 181 2 Example 13Q | 1.34 392 (M+H)"
racem. Sy N
mixture < : (Method
N
o 1)
Exp. 182 o Example 13D | 1.35 414 (M+H)"
racem. SN
mixture ) (Method
N—\
o 1)
Exp. 183 ? Example 13C | 1.41 406 (M+H)"
HNJI\\N
racem. Sy N
mixture < : (Method
N

1)




41 OH Exanple 141 HN IN . NN 00 2.90 (Method
Grad C8 NH4C00 H) 329 (MéH)+  4110H O Exanple
WA 4@9/121919 PCT/EP2009/053907
- 254 -
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 184 2 Example 205 |1.30 420 (M+H)"
racem. SN
_ i (Method
mixture N
FF 4\0 1)
F
Exp. 185 a Example 13D | 1.53 448 (M+H)"
racem. SNTN
, C o (Method
mixture N
;05
F
Exp. 186 j\r Example 204 | 1.35 432 (M+H)"
HN A\
I N
racem. NTON
, F C (Method
mixture N—\
e} 1)
Exp. 187 9 Example 204 | 1.15 370 (M+H)"
HNJI\\N
racem. NP N
A N (Method
ixtu
O )




5 HN----- IN NN el 3.07 (Method Grad C8 NH4CO0 H)
347 (M+H) + H WO
wQeoMINIRIN19PCT/ EP2009/ 053907 - 242 - st ruct UPET/EP2009/053907
starting material Rt [min}2RB-(ESI, mz) Exanple 143 \
7

QZoz-( | iz =2
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 188 o Example 13E | 1.29 436 (M+H)"
HNJWA/\\N
racem. Fo P SN
| e C (Method
mixture N—<
o 1)
Exp. 189 o Example 130 | 1.08 318 (M+H)"
racem. S A
. N (Method
mixture
O !
o)
Exp. 190 0 Example 13F | 1.18 367 (M+H)"
racem. HN)TN
X [ Meth
mixture NT N (Method
* !
N
>—,—o
—N
\

Example 191, racemic mixture

0O

HN A\
/N
\N N
FOF
W



.--- \/ O 0 2.71 (Method Grad C38 NH4000 H) 277

(I\/H-|—|)+ Exanple 144 z\ ¢)---,..--rsz-( / O:zy.-- z Uq
wO @id92R1928 (Met hod Grad C8 NH4000 H 317 ( MrH@ET/EP2009/053907
Exanpl e 145, racemi ¢ mixtoP&8o HN, INN----N 106 ng

(0.47 mmol ) Exanple 12V was m xed with 4 nL et hyl
acetate and 0.5 nL dinethyl formam de, 51 ng (0.61
nmol ) 3. 4-di hydro-2H pyran and 88.4 ng (0.51 mmol)
p-t ol uenesul fonic acid were added. The reaction

m xture was heated to 60C and stirred for 2h. After
cooling to roomtenperature ethyl acetate was added
and the m xture was washed with saturated sodi um
hydr ogen car bonate and wi th saturated sodi um chl ori de.

r
60 md 1B 1 B D NERE gl TS (PEIEe na 57 mg (02
mmoIb-IPIZQMﬁlﬂL@loéthpgtr(cﬂlbré’m%hamuﬁonétbalwaé added drop wise. The
2009/ 121919PCT/ EP2009/ 053907 - 243
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 Rt [min] MS (ESI,
material m/z)
Exp. 192 Q Example 13Q | 1.35 370 (M+H)"
HN A\
racem. N | O (Method
. F
mixture F 1)
O
Exp. 193 2 Example 13C | 1.07 366 (M+H)"
racem. Ny | a (Method
F
mixture 1)
v




M5 (APCI pos): mz = 312 (M+H) + HPLC- M5 ( Met hod 2F)
Rt: 8.26 mn The foll ow ng exanpl es were synt hesi zed
WO poanzldopy to the preparati on of Exanpl e 145, POUBEPIYI09/053907
t he correspondi ng pyrazol og9fini di nones as starting
terials.  structure starting material Rt [mn]
Exam 18 c Ure146 racem mixture O HN, )N----N,
IN to) Exanple 12W 9. 99 (Met hod 2F) 277 (MtH) + EXxp.
147 racem mxture O HN, 1\1----NI IN to) Exanple
12X 10.98 (Method 2F) 303 (MtH) +

O
HN AN
N | ’N
N N
Q
O H
F
OH
F

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): Ry: 0.93 min

MS ( ESI pos ): m/z = 288 (M+H)"

Example 195



Exp. 147-1 racem mxture HN NN F O a Example 12Y
10.98 (Method 2F) 303 (MtH) + WD

wQe®INARIV19PCT/ EP2009/ 053907 - 244 -  struct UPET/EP2009/053907
starting material Rt [minF2RB(ESI, nfz) Exanple 147-2
racgm m xture O HN

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): Ry: 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 Rt [min] MS  (ESI,

material m/z)




N Exanple 12AA 9.56 (Method 2F) 275 (M+H) +
Exanpl e 147-3 racem mxture HN FF NN I N 2F) el
wax@optw1d2Z 11. 62 (Method 379 (MtH) + Exanpl ePAQHBP2025053907
my (470 mmol) of Exanple 12F9%was dissolved in 10 nL

—hethanol —and 350 ng Raney nickel was added.—The
Exp. {§@¢tion mxture was hygkoggpafgd ay gqoom t expsr e
XP ior 6h, filfjered and t|he soﬁvent eyapor at ed %ge(ﬁ#l)

edyced pyeS ng (65 % of roduct were
racemyy di ned | LR , hod 1): Rt: )i'\ggt'ﬁdﬁ Vs ( ESI

mixtuges |) 1 P25 ( WO 1)

2009/ 121919PCT/ 009/|053907 - 245|-
NH
O
-
OH
F
F

Exp. 197 0 Example 12M | 0.93 310 (M+H)"

racem. HN | Y (Method

mixture SN N 1)

O
O
-
OH
F
F

Exp. 198 o Example 12N | 1.09 394 (M+H)"

racem. F\i/F S (Metho

mixture S 1)

NH
O
OH
F
F




The foll ow ng exanpl es were synthesized in analogy to

the preparation of Exanple 148,
wa@erwaspondi ng N-oxi des as starting material s. PCT/EP2009/053907

usi ng the

structure starting materi aPo® [min] MS (ESI, nz)
Exp. 149 00H F FF HN-- .. ... IN-N---11"h l:ya,an_e_]rgg
EXD. Qi (Methed 1 ) 316 ((MRAwpieN2G | ol 15€
P g? O N Ex rrpl e 12F 1.]17 {ﬁl\}ét hod 1} 408 (wwzﬁ%'\(l\/l+'ﬁ|)
racem. (Method
mixture [ é 1)
F
F~F
Exp. 200 9 Example 12H | 1.08 380 (M+H)"
HN A\
racem. . F \N| N,N (Method
mixture F>or é 1)
N
H
(0] OH
F7OF
Exp. 201 o) Example 12J | 0.89 274 (M+H)"
racem. T N (Method
. E;** N
mixture N é 1)
N
0._oH
F
F7OF
Exp. 202 o) Example 12B | 0.92 310 (M+H)"
RN (Method1)
<i;;>
H
O
-
OH
F
F




WO 2009/ 121919PCT/ EP2009/ 053907 -
0 HN,
woweooe/12hivssol ved in 4 nbL di chl or onet hane,

IN NN)

246 -

mmol ) acetyl chloride and-481pL (300 mmol)

Exanpl e 151
62 ng (150 mmol) of Exanple 13B
22. 5 pLI/EBD09/053907

ed. _The reaction mxture was

Exp. 243 red at rqpmterrperqg Rpleverc N g The §@|4V(R/P+H)
was |r enoved der reduyc pressure e residue ‘was
purifled ij'N pa atlve HPLC(eIue 2 er + 0.13
() acetonitrile) t("ﬁAtW?éq 85 9 of
t he duct vvere tal ned. HPLC-MS|(Method 1): Rt:
1.1E s|): mz = 344 (MH) + The
foll ovv| n anpl rle synthesized in anal ¢ggy to the
preparation of Exa'f‘rpl e 151, using the correspondi ng
stanting materials. w Il be evident that |as
acyllati ng agenfi not for al | conmpounds acetylichl oride
has |been i rit d but other acyl ating agents |ike
comper ci al Ify lavai | abl & met hoxychl oy of or mat e,
subsgti tuted or unsubst|ituted am nocarbonyl chl ori de,
unsubstituted or substfituted phenoxycarbonylichl oride,

Exp. lbstitut& or subst|Exaneelesedoy0&d ori de 328r(b+H)"
used. sty startjing material |Rt [mn] |M5 (ESI,

racemmi z WO 2 1091 128919PCT/ EP2009/ 0539 (Methazid 7 | -
strct ur g st rtNng matlerial Rt [mi 1]1 Ms (ESI, m z)

mlxtug(p_ 45 )
NH
0
OH
F
F
Exp. 205 Q Example 12R | 1.13 378 (M+H)"
racem. < Na (Method
N
mixture C\ 1)
NH
F
F
F
(0]
F
OH
F
F
Exp. 206 0 Example 12U | 0.94 288 (M+H)"
racem. HN\)ﬁj\\/N (Method
N
mixture N 1)
0 NH
F
F
F




H\W N N Exanple 13K 1.09 (Method 1) 352 (MtH) + el
Exp. 153 HNIN N NN Exanple 13L 1.25 (Method 1) 436

W@ kobhix1919 40N Exp. 154 062 PCT/EP2009/053907

Example 207, racemic mixture

) OH 1

A HN A\
a ]
F F \N

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 Rt [min] MS  (ESI,

material m/z)




racem mxture HN-.... .-,, NN Exanple 130 1. 38

(Method 1) 360 (M+H) + \o- ,NI i o Exp. 155
wo 2weme19md xture HN I -...., N---N Exanpl e 13BCT/EBD09/053907
(Met hod 1) - 263 -
structure starting Rt [min] MS  (ESI,
material m/z)
Exp. 208 9 Example 13C | 1.02 316 (M+H)"
racem. HN\ [~
, N~ N (Method
mixture
{ N— 1)
0
A
OH
F
F
Exp. 209 2 Example 13E | 1.13 408 (M+H)"

F N
A N AN (Method
mixture o N
<\ : _ 1)

Exp. 210 0 Example 13F | 0.93 310 (M+H)"

racem. HN | N
| S / (Method
mixture N N
6 !
N

\
O OH
g
F7F
Exp. 211 o Example 13G | 1.11 394 (M+H)"
racem. AN | N
F>(F \N N/ (Method
F

mixture
° N K
N




368 (M+H) + O\N/O- / A Exp. 156 racem
mxture FFOHN, NN\// O tN\ /0- Exanple 13E 1.44
w@ Mmvhodid) 452 ( MtH) + Exp. 2(155137 racem m xt ur ePCOEPIN09/053907

structure starting Rt [min] MS  (ESI,
material m/z)
Exp. 212 o Example 13H | 0.98 340 (M+H)"
racem. HN)TN
X, ’ Method
mixture | | NT N (
) Q “
N
\
Ox_-OH
ay
F” °F
Exp. 213 q Example 13J | 1.02 344 (M+H)"
mixture HN)EE\\/N
of SN N (Method
PO "
stereois F
F N\
omers OxOH
=L
F™OF
Exp. 214 0 Example 131 | 0.91 288 (M+H)"

racem.

HN | N
, - N (Method

mixture N N
@ ’

N
N\
@) OH
al

F~F

Exp. 215 o Example 13D | 0.97 324 (M+H)"

racem. < v
. (Method
mixture
O 1




N Exanple 13C 1.20 (Method 1) 344 (M+rH)+ \ [ N1( /

0 WD 2009/ 121919PCT/ EP2009/ 053907 - 248 -
wa@rooatvne starting material Rt [mn] MS (ESI, POT/EP2009/053907
Exp. 158 racem mixture o2ffy.----- CN -0 NN
structure starting Rt [min] MS  (ESI,
material m/z)
Exp. 216 9 Example 205 | 1.16 392 (M+H)"
racem. SN
, C (Method
mixture . N—
F 1)
F 0

Exp. 217 Q Example 204 | 0.98 342 (M+H)"
| N
racem. SN
. . C (Method
mixture N—
1)
o}
OH
F

F

Exp. 218 Q Example 13Q | 0.95 302 (M+H)"
HN \
racem. \)j:;"‘
mixture " (Method
O w
Example 219
O
HN
T
= N
N
O

Under a argon atmosphere 100 mg (0.26 mmol) of example 5. 95 mg (0.77 mmol)
pyridine-3-boronic acid, 310 uL (2.41 mmol) aqueous sodium carbonate solution (2
M), 5 mL dioxane and 20 mg (0.02 mmol) tetrakis-(triphenylphosohine)palladium(0)



Exanpl e 13D 1.16 (Method 1) 352 (MH)+ el ) N 0
Exp. 159 racem mxture HN ...l, NN Exanple 13D 1.25
w@ mvhodid ) 381 (MHH) + 0\2l€lél / PCT/EP2009/053907

were combined. The reaction mixture was heated 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): Ry: 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)+
O/ HN N
220 ) \)jj'“ o | (Method

N~ N o) B
s =z ~
Na C\) | OH 1)
NS
N

Example i w 1.24 413 (M+H)"
221 N “”\)fN

@ NN o. .0 (Method

o @ i 1)




I N-

Exp.

160 racem m xture

o HN IN N Exanple 130

1.30 (Method 1) 373 (MrH)+  \0 N4 / N - /
wEXWI/14P19 racem m xture FF28711\ 1\ PCT/EP2009/053907
structure starting Rt [min] MS  (ESI,
material m/z)
Example f HO\B,OH 1.34 412 (M+H)"
oo
222 R - (Method
g @ 1)
O
Il
N
Example i 1.03 *
. P OO HN)TN W 473 (M+H)
3 " NN 0. 0 (Method
S R N S
o )
a
N
)
O
Example O;[OH HO.,-OH 0.96 388 (M+H)"
F 0
224 F~OF n )&\\ = | (Method
| N
= X, ’ 1
>
o}
Example jT HO ,-OH 1.18 418 (M+H)"
HN
‘ \
225 T e | (Method
\O =
O OH Q \N ? 1)
L,




N NI

(M+H) + Exp. 162 racem mxture HN\ N NN //
w0 2009/1830enpl e 130 1.62 (Method 1 ) 440 ( M+H) + PANDEP2009/053907

\//0 10/ N-\

N/ Exanple 13E 1.38 (Method 1) 465

ilp\/0 NS

2009/ 121919PCT/ EP2009/ 0539868 249 - structure
— starting material Rt [nin]l MS (ESIniz) Exp. 163
racelrycture starting R: [min] MS  (ESI,
material m/z)
Example Q 0 HO-OH 1.57 494 (M+H)"
HN)E\/\\N
S S T s
" N
Q 1)
5
Example 9 HO -OH 1.19 419 (M+H)"
227 O N NP /% (Method
N Ny N
@ b 1)
o) -0
Example i HOg-OH 1.26 406 (M+H)"
HN N
228 \JTN/N ~ | (Method
\N F 1)
Example i HO. ;-OH 1.40 417 (M+H)"
229 ° ‘ - © (Method
sle K
o] -0
Example O;EOH o HO, -OH 1.06 389 (M+H)"
250 )ﬁb 2 (Method
1| NN 1)
Example i 1.24 474 (M+H)*
(o) HN A\
230-1 @ /N Qh s (Method
N l ﬁj NJB—O 1)
57{<
(o]




m xture HN F F--FNN \ 07] 4114 Exanple 13E 1.48
(Method 1) 498 (M+H)+ Exp. 164 racem mxture HN IN ,

wonR@oExanpl e 13G 1. 23 (Method 1) 422 (M-H) + EXpCT/EBSH09/053907

racem mxture o HN----- 1RO\ 1) c) N Exanple 13A
1.14 (Nethodl) 330 (MiH)y+ 0O
structure starting Rt [min] MS  (ESI,
material m/z)
Example 9 1.16 391 (M+H)"
230-2 {< (Method
1)
Example 9 . 1.25 404 (M+H)"
230-3 R I I (Method
E \N N/ Na B,OH
i 1)
N OH
(0]
230-4 Q 1.28 367 (M+H)"
HNij\\,N i (Method
\N N /\87/ .
N K [1)
~ F
0
_0
Example 231
0]

@5 N
N\ N 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. 166 racem mxture o HN-----, I, NN ----- NN 1401
it Exanple 13F 1.28 (Methodl) 400 (MH) + Exp. 167
WO 20eme19md xture o HN----- 1/ N N c) N Exanpl e 18&1/EPBE9/053907

(Met hodl) 392 (M+H) + - 20
carbo%g9e9(4153%lr%,91p . 5/rErF;120?)Ov?//ePeSggge7d._Dirznseg[)hy;lformammide (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): R: 7.80 min

MS ( ESI pos ): m/z = 377 (M+H)"

Example 232
0
HN
D
N O
N

Example 53 (100 mg, 0.298 mmol) and hydroxylamine (0.073 ml, 1.19 mmol) were
mixed together in absolute ethanol (4 ml) in a 50 ml 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-ox0-1-(tetrahydro-pyran-4-yl)-4,5-dihydro-1H-pyrazolo[3,4-
d]pyrimidin-6-ylmethyl]-benzamidine (120 mg, content 70%; 0.228 mmol) was
suspended in trimethylorthoacetate (5 ml) and acetic acid was added afterwards (1
ml); the mixture was heated to 100 °C for one hour. The mixture was cooled at room



structure starting material Rt [mn] M5 (ESl1l, m z)
Exp. 168 racem mxture HWM /N N el Exanple 13H 1.1
w@ Mmvhodid) 368 (MrH) + Exp. 169 racem m xt ur ePOI/EP2009/053907

HN) . ---- 1, N NN | el 41k Ex&@hpre 13G 1. 44 (Method 1)

484 ( M+ + 1 racem mxture O H\\ /N
temperaturg alr_1l)d the prempcl)tatlon of a solid was observed. The filtrate was
evaporated under reduced pressure; the crude product was purified by flash
chromatography. The product was then triturated 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

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): Ry: 9.06 min
MS ( ESI pos ): m/z = 317 (M+H)"

Example 234



N el 4itt Exanple 13H 1.32 (Method 1 ) 430 (MH) + Exp.

171 racem mxture O HN ------ " 1IN NI\1) c) N Exanple
wd3moa22® (Met hod 1) 378 (I\/H—g+ WO PCT/EP2009/053907
2009/ 121919PCT/ EP2009/ 0539872-251 - structure

startingomaterial Rt [mn] M5 (ESI, mz) Exp. 172

racem mjxture o FIN, I ,N-,.. " ----. _
HN
Mo os
=N N

N

N\/
N
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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 ml) 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
ml) 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): R;: 6.82 min

MS ( ESI pos ): m/z = 392 (M+H)"

Example 235



N' el Exanple 13F 1.07 (Method 1) 338 (M+H)+ Exp. 173

m xture of stereois oners HN, j |, N NN Exanpl e 13M
wdad2@9/1¢iviet hod 1) 386 (MtH)+ FF, r,\N , / FO  PERPP20LYE53907
mxture of stereois omers-RRBNNA1 FF>r. ...,i\ IN

22 mg (0 0 lrr?m% '\gflexgﬁaneNSgla%fdm 3 ?nl ?n%%hénolk!?/ere 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): Ry: 1.35 min

MS ( ESI pos ): m/z = 369 (M+H)"

Example 236
O
HN N
N \ /N
N N
S

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 acetonitrile/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): Ry: 0.88 min

MS ( ESI pos ): m/z = 307 (M+H)"

Example 237



Exp. 175 racemm xture H\W /N NN -/) N 71-\ \c)

Exanpl e 13N 1. 04 (Method 1) 415 (MtH)+ WO
WQ@eMINARIV19PCT/ EP2009/ 053907 - 252 - st ruct UPET/EP2009/053907

starting material Rt [min}F2K6-(ESI, mz) Exp. 176

racsm mxture o HHN NIN, N Exanple 13N

HN N

100 mg (73 %, 0.251 mmol) of example 40-5 were dissolved in 2 ml acetic acid and
200 uL (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) to
yield 21.5 mg (27 %) of the product.

HPLC-MS (Method 1): Ry: 0.93 min

MS ( ESI pos ): m/z = 323 (M+H)"



0.84 (Method 1 ) 353 (MFH)+ \' N/ 0
Exp. 177 racemm xture 1-11?1 22\1 \ NN/- \ N /\\ O
wax@optw1430 1.31 (Met hod 1)27280 ( MtH) + PCT/EP2009/053907

Claims

1. A compound according to general formula |

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-, C1.6-alkyl-S-C4_3-alkyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-C1_g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, C3.7-cycloalkyl-
Co-alkynyl-, C3z 7-heterocycloalkyl-, C3.7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-Co_g-alkenyl-, C3 7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C1_¢-
alkyl-, aryl-Co_g-alkenyl-, aryl-Co_g-alkynyl-, heteroaryl, heteroaryl-C_g-alkyl-,

heteroaryl-Co,_g-alkenyl-, and heteroaryl-C,_g-alkynyl-,



Exp. 178 racem mxture HNrN 1 \ /N Exanple 13P 1.43
(Method 1 ) 458 (MtH)+ Exp. 179 racem m xture HN N\

woRNN219D9 Exanpl e 13P 1. 24 %I\/bt hod 1) 396 ( MtHYGT/ERED09/053907
2009/ 121919PCT/ EP2009/ 0539876 - 253 - structure

starting material, Rt [mn] M5 (ESI, nlz) Exp. 180
where the above-mentioned mem[oers 1nay o;gtionaﬂy be gubsti?uted %y one or more

substituents independently of one another selected from the group consisting of
fluorine, chlorine, bromine, iodine, oxo, HO-, NC-, O2N-, F3C-, HF2C-, FH2C- F3C-
CHy-, F3C-O-, HF,C-O-, HO-Cyg-alkyl-, R'°-O-Cyg-alkyl-, R'°-S-Cy.6-alkyl-, C1.6-
alkyl-, Coe-alkenyl-, Cog-alkynyl-, Cs7-cycloalkyl-, Cs.7-cycloalkyl-C4_g-alkyl-, Csj.
7-cycloalkyl-O-, Csz.7-cycloalkyl-Cqg-alkyl-O-, aryl, aryl-Cqs-alkyl-, heteroaryl,
heteroaryl-C1.s-alkyl-, heteroaryl-O-, heteroaryl-Cqs-alkyl-O-, N-linked-pyridine-2-
one, N-linked-pyridine-2-one-Cq_g-alkyl-, N-linked-pyridine-2-one-Cq.g-alkyl-O-, Cs.
7-heterocycloalkyl-, C3 7-heterocycloalkyl-C1_g-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 Cs3.7-heterocycloalkyl being bound to the Cq.-
alkyl- via one of its ring-C-atoms, (R'®);N-, (R'°),N-Cyg-alkyl-, R'°-0-, R-s-, R°-
co-, R"°0-cO-, (R"),N-CO-, (R™),N-CO-Cyg-alkyl-, R™-CO-(R")N-, R-co-
(R'ON-Cye-alkyl-, R'-c0-0-, R™0-c0-0-, R'0-C0-0-Cis-alkyl, R'°0-CO-
(R'N-, R"°0-CO-(R™)N-C;.6-alkyl-, (R'®),N-CO-0O-C1g-alkyl-, (R'®),N-CO-(R'*)N-
Cre-alkyl-, R'°-S0,-(R')N-, R'-80,-(R")N-C;6-alkyl-, (R'°),N-SO»-(R')N-C.6-
alkyl-, (R"°),N-SO,-, (R"°),N-SO,-C1.¢-alkyl-, and/or C+.g-alkyl-SO,-,

whereby any of the Cjz7-cycloalkyl-, Cs7-heterocycloalkyl-, aryl-, heteroaryl-, N-
linked-pyridine-2-one-, (R10)2N-CO-C1_6-aIkyI- 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-, HF2C-, FH,C- F3C-CHyp-, F3C-O-, HF,C-O-, Ca.7-heterocycloalkyl-, R'-0-Cy.
s-alkyl-, R'°-8-Cqg-alkyl-, Cyg-alkyl-, (R'®)N-, (R'°),N-C;.g-alkyl-, R'%-0-, R'’-s-,
R'%-co-, R"0-cO-, (R™),N-CO-, (R™),N-CO-C6-alkyl-, R™-cO-(R")N-, R'°-co-
(R")N-Cyg-alkyl-, R'°-c0-0-, R"0-cO-0-, R'0-CO-0-Cigalkyl-, R'°O-CO-
(R'N-, R"°0-CO-(R")N-C1.6-alkyl-, (R™),N-CO-0-, (R"),N-CO-(R'N-, (R™),N-
S0.-(R'N-, (R'),N-CO-O-Cig-alkyl-, (R')oN-CO-(R'O)N-Cy¢-alkyl-, R'°-S0,-
(R')N-, R'-80,-(R")N-Cyg-alkyl-, (R"°)N-SO»-(R')N-C1.g-alkyl-, (R'®),N-SO,-,
(R"%),N-SO,-C1.g-alkyl-, and/or C1.-alkyl-SOs-;
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(MeH) +

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

H-, fluorine, NC-, F3C-, HF,C-, FH2C- F3C-CH»-, carboxy-, C1.g-alkyl-, Co-g-alkenyl-,
Co.g-alkynyl-, Cq6-alkyl-S-, C1s-alkyl-S-C4_3-alkyl-, preferably C1.g-alkyl-S-Cs_3-alkyl-,
Cs.7-cycloalkyl-, C3.7-cycloalkyl-C4_g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, C3.
7-cycloalkyl-Co_g-alkynyl-, C3.7-heterocycloalkyl-, Csz 7-heterocycloalkyl-C1_g-alkyl-, C3.
7-heterocycloalkyl-Co_g-alkenyl-, C3 7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C1.6-
alkyl-, aryl-Co_g-alkenyl-, aryl-Co_g-alkynyl-, heteroaryl-, heteroaryl-C4_g-alkyl-,
heteroaryl -Co.g-alkenyl-, heteroaryl -Co.g-alkynyl-, R'®-0-C,.5-alkyl-, (R'%),N-, R'°0-
CO-, (R",LN-CO-, R"’-cO-(R")N-, R'-c0-, (R"%),N-CcO-(R'%)N-, R"-0-CO-(R"")N-
, R"°-80,-(R"")N-, C1.6-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-, HF2C-, FH,C- F3C-CHa-, HO-C4_g-alkyl-
, C1.g-alkyl-O-, C1.g-alkyl-O-C1.s-alkyl-, C1.g-alkyl-, (R")oN-, (R™),N-C1.5-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-CH»2-, HF2C-CH»-, Cq-alkyl-, Co-g-alkenyl-
, Co-g-alkynyl-, Cqs-alkyl-S-C4_3-alkyl-, C37-cycloalkyl-, C3.7-cycloalkyl-C.g-alkyl-, C3.
7-cycloalkyl-Co_g-alkenyl-, C3 7-cycloalkyl-Co_g-alkynyl-, C3 7-heterocycloalkyl-, C3.
7-heterocycloalkyl-C4_g-alkyl-, C3.7-heterocycloalkyl-Co_g-alkenyl-, C3.
7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-C1_g-alkyl-
, R"°.0-Cy_z-alkyl-, R"°0-CO-, (R"°),N-CO-, R'°-CO-, R'*-S0,-, or C16-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-, OsN-, F5C-, HF2C-, FHoC- F3C-CHyp-, HO-C1.g-alkyl-, R"°-O-Cy.
s-alkyl-, C1.g-alkyl-, R'°-0-, (R"®),N-, (R"°),N-C1_s-alkyl-, and (R'®),N-CO-;
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R 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-,
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-, O2N-, F3C-, HF2C-, FH2C- F3C-CHa-, HO-C46-alkyl-, CH3-O-C1.
g-alkyl-, Cq.-alkyl-, C1.-alkyl-O- and (C4_s-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 R1OO-CO-, R1O'SOQ' or
R1O-CO-), F30-CH2-, C1_6-alkyl-, Cg_e-alkenyl-, 03_7—cycloalkyl—, 03_7-cycloalkyI-Cq_3-
alkyl-, Cs.7-heterocycloalkyl-, Cs 7-heterocycloalkyl-Cq.g-alkyl-, aryl, aryl-Cq_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(C3_-cycloalkyl)-, -N(C3.s-cycloalkyl-C.4-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
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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-, O2N-, F3C-, HF2C-, FH2C- F3C-CHy-, HO-C4.
6-a|kyl-, CH3-O-C1_6-aIkyI-, C1_6-alkyl- and C1_6-alkyI-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 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 -CHz-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 1.1:
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(MH+ 1) F>

with
n=1,2,3;

X', X2, x3, independently from each other being CHo, CHR?, CHR®, C(Rz)z, CR°R?,
O, NH, NR?, or S(O), with r = 0, 1, 2, whereby at least one of X', X?, 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]2)

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;
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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

Cq.s-alkyl-, Csz.7-cycloalkyl-, Cs.7-cycloalkyl-C4.3-alkyl-, Cs.7-heterocycloalkyl-, Csj.
7-heterocycloalkyl-C4_g-alkyl-, aryl, aryl-Cqs-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-, HF>C-, FH2C- F3C-
CHy-, F5C-O-, HF5C-0-, R'%-0-C4.g-alkyl-, C1¢-alkyl-, Cz.g-alkenyl-, Co.g-alkynyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-Cq_g-alkyl-, aryl, aryl-C1_s-alkyl-, heteroaryl, heteroaryl-
C1-s-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C1_g-alkyl-, Cs.
7-heterocycloalkyl-, C3 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-C46-alkyl-, R'°-0-, (R"°),N-CO-, (R'°),N-CO-C.¢-alkyl-,
R'%-co-(R")N-, R"-cO-(R"%)N-C;6-alkyl-, R'°0-CO-O-, and/or R"0-CO-(R'O)N-,
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whereby any of the C3.7-cycloalkyl-, C3 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetranydropyranyl, piperidinyl, pyrrolidinyl-, (R1O)2N-
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-, O2N-, F3C-, HF>C-, FH,C- F3C-CHa-, F3C-O-,
HF,C-O-, C3.7-heterocycloalkyl-, R'°-0-C4¢-alkyl-, C1.¢-alkyl-, R'°-0-, R'°-CO-,
R1OO-CO-, benzyl-O-, and/or (R1O)2N-CO-, whereby piperidinyl or pyrrolidinyl

preferably are substituted by R1O-CO-;

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

H-, fluorine, F3C-, HF2C-, FHyC- F3C-CHy-, Cq-alkyl- (preferably Cog-alkyl),
(R"*),N-CO-, R"-CO-(R")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 C1_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-, F3C-CH2-, HF>C-CH»-, Cq-alkyl-, Cs.
7-cycloalkyl-, C3.7-cycloalkyl-C4_g-alkyl-, C3z.7-heterocycloalkyl-, C3.7-heterocycloalkyl-
Ci.g-alkyl-, aryl, aryl-Cqe-alkyl-, heteroaryl, heteroaryl-C1.g-alkyl-, R'°-O-C4.3-alkyl-,
R'°0-CO-, (R),N-CO-, R'-CO-, or C;.6-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 C1_g-alkyl-;

R being selected from the group of
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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 R1O-CO-),
Cq-s-alkyl-, C3.7-cycloalkyl-, C3 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 -CHa-groups of the heterocycloalkyl ring formed may be
replaced by -O-, -NH-, -N(C3_-cycloalkyl)-, -N(Cz_g-cycloalkyl-C1_s-alkyl)- or -N(C1.4-
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-, HF2C-, FH2C- F3C-CH;-, CH3-O-C16-alkyl-, C16-alkyl-, and C1.
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;

y independently of any x: y = 0, or 1, more preferably y = 0;
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R’ being selected from the group of

Cq.s-alkyl-, Csz.7-cycloalkyl-, Cs.7-cycloalkyl-C4.3-alkyl-, Cs.7-heterocycloalkyl-, Csj.
7-heterocycloalkyl-C4_g-alkyl-, aryl, aryl-Cqs-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-, HF,C-, FH2C- F3C-
CHy-, F5C-O-, HF5C-0-, R'%-0-C4.g-alkyl-, C1¢-alkyl-, Cz.g-alkenyl-, Co.g-alkynyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-Cq_g-alkyl-, aryl, aryl-C1_s-alkyl-, heteroaryl, heteroaryl-
C1-s-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C1_g-alkyl-, Cs.
7-heterocycloalkyl-, C3 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-C46-alkyl-, R'°-0-, (R"°),N-CO-, (R'°),N-CO-C.¢-alkyl-,
R'%-co-(R")N-, R"-cO-(R"%)N-C;6-alkyl-, R'°0-CO-O-, and/or R"0-CO-(R'O)N-,
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whereby any of the C3.7-cycloalkyl-, C3 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-, (R1O)2N-
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-, O2N-, F3C-, HF>C-, FH,C- F3C-CHa-, F3C-O-,
HF,C-O-, C3.7-heterocycloalkyl-, R'°-0-C4¢-alkyl-, C1.¢-alkyl-, R'°-0-, R'°-CO-,
R1OO-CO-, benzyl-O-, and/or (R1O)2N-CO-, whereby piperidinyl or pyrrolidinyl

preferably are substituted by R1O-CO-;

R independently of any other 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 Hc, this R? shall
be independently of any other RZ: H-, Cq6-alkyl-CO-, Cq.6-alkyl-O-CO-, C4_-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.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 C1.s-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 both being H;
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R"" independently from any other RWbelng Cq-s-alkyl-, phenyl, pyridyl and in case

R is a substituent of a nitrogen atom R is selected from the group of H, Cq_-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-, FHoC- F3C-CHy-, CH3-O-C4_g-alkyl-, Cq_g-alkyl-, and C1_-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;

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 CH»-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
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Cq.s-alkyl-, Csz.7-cycloalkyl-, Cs.7-cycloalkyl-C4.3-alkyl-, Cs.7-heterocycloalkyl-, Csj.
7-heterocycloalkyl-C4_g-alkyl-, aryl, aryl-Cqg-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-, HF,C-, FH2C- F3C-
CHy-, F5C-O-, HF5C-0-, R'%-0-C4.g-alkyl-, C1¢-alkyl-, Cz.g-alkenyl-, Co.g-alkynyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-Cq_g-alkyl-, aryl, aryl-C1_s-alkyl-, heteroaryl, heteroaryl-
C1-s-alkyl-, N-linked-pyridine-2-one, N-linked-pyridine-2-one-C1_g-alkyl-, Cs.
7-heterocycloalkyl-, C3 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-C46-alkyl-, R'°-0-, (R"°),N-CO-, (R'°),N-CO-C.¢-alkyl-,
R'%-co-(R")N-, R"-cO-(R"%)N-C;6-alkyl-, R'°0-CO-O-, and/or R"0-CO-(R'O)N-,

whereby any of the C3.7-cycloalkyl-, C3 7-heterocycloalkyl-, aryl, heteroaryl, N-linked-
pyridine-2-one, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, pyrrolidinyl-, (R1O)2N-
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-, O2N-, F3C-, HF>C-, FH,C- F3C-CHa-, F3C-O-,
HF,C-O-, C3.7-heterocycloalkyl-, R'°-0-C4¢-alkyl-, C1.¢-alkyl-, R'°-0-, R'°-CO-,
R1OO-CO-, benzyl-O-, and/or (R1O)2N-CO-, whereby piperidinyl or pyrrolidinyl
preferably are substituted by R1O-CO-;

R independently of any other potential 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 Hc, this R? shall
be independently of any other RZ: H-, Cq6-alkyl-CO-, Cq.6-alkyl-O-CO-, C4_-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.6-alkyl)oN-CO-;



310 (M+H) + WD 2009/ 121919PCT/ EP2009/ 053907 - 261 -

Exp. 203 FF 0O HNFN NI 40 0 F>OH F F Exanple 120 1.07
w@ Mmvhodiy) 394 (MHH) + Exp. 204 racem m xt ure POT/ERR009/053907

NNI1.1o0NHO F, ?'-OH F F2B&anple 12Q 0.95 (Method 1

)

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 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’ being H;

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

from the group of H, C4_s-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-, HF2C-, FHoC- F3C-CHy-, CH3-O-C4_g-alkyl-, Cq_g-alkyl-, and C1_-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;

and pharmaceutically acceptable salts thereof.
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2009/ 121919PCT/ EP200Q9/ 053907, - 262 - Exanpl e 207,
5. A GORHRIMNG ggcerdipg t@c@cl)r@_i,wherein P

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-
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, 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 one another selected from the group consisting of fluorine, chlorine,

bromine, iodine, oxo, HO-, NC-, C4_-alkyl-O-, C4_6-alkyl-, C3.7-cycloalkyl-, Cs.
7-cycloalkyl-O-, C3.7-cycloalkyl-C4_3-alkyl-O-, CF30-, CF3-, C3 7-heterocycloalkyl-, Cs.
7-heterocycloalkyl-C4_g-alkyl-, HO-C1_-alkyl-, oxadiazolyl, oxazolyl, isoxazolyl,
triazolyl, thiazolyl, pyrrolyl, furanyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, (R1O)2N-
CO-C1.g-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

C1-s-alkyl-,
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R being selected from the group of

H-, hydroxyl and C1_-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;

R independently from any other R is selected from the group of H, C4_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-CHz-, CH3-O-C16-alkyl-, C1.g-alkyl-, and Cq.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;



316 (M FH) + \ t- FFOHOF Exp. 209
racem mxture HN FIN FtFN \ 40t- OH Exanple 13E 1.13
w@ Mmvhodid) 408 ( MtH) + Exp. 25110 racem m xt ur ePCT/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
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, 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-, HoNCO- and/or NC-;

R independently of any other 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 Hc, this R? shall
be independently of any other RZ: H-, Cq6-alkyl-CO-, Cq.6-alkyl-O-CO-, C4_-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.s-alkyl)oN-CO-,



rz,z . OLi- -(X 0Z0 LL Li- // Exanple 13F 0.93 (Method
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64 - structure starting materi ,
wherqﬁh;) above-mentioned members mgy optionalﬂ/ be suLstituﬂed in&ependently of

one another by one or more fluorine substituents;

R being selected from the group of

H-, hydroxy and Cq_s-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;

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- 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
tetrahydropyranyl,
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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_g-alkyl-O-, Cqs-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 C1_g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of Hc, this R? shall
be independently of any other RZ: H-, Cq6-alkyl-CO-, Cq.6-alkyl-O-CO-, C4_-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.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 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;



1. 02 (Method 344 (I\/H—|)+ Exp. 214 racem mxture O HN

| NOHF F.> . - ---, , NN c¢) NF Exanple 131
wO@28%1¢1vet hod 1 ) 288 (MHH) + Exp. 215 racem nPI/BPB0OWNS3907

OHNN \ /N OH Exanpl e 13@40 97 (Method 1) 324

M+H) +
X inde(penlé)ently ofanyy:x=0,1, 2, 3 or4, 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-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-, C.g-alkyl-O-,
C1s-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 C1_g-alkyl-,

and in cases R? is attached to a nitrogen which is a ring member of Hc, this R? shall
be independently of any other RZ: H-, Cq6-alkyl-CO-, Cq.6-alkyl-O-CO-, C4_-alkyl-,
phenyl-CO-, phenyl-O-CO-, (C4.s-alkyl)oN-CO-,

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

one another by one or more fluorine substituents;



WO 2009/ 121919PCT/ EP2009/ 053907 - 265 - structure
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R* and R’ both being H
x=0or1,;

y=0;

and pharmaceutically acceptable salts thereof.

9. A compound according to claim 1, wherein

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

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,

iodine, oxo, NC-, Cq_g-alkyl-O-, Cqs-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-;
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H-, hydroxy and Cq_s-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;

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.

10. A compound according to claim 1, wherein

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, 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-, C.g-alkyl-O-,
C1s-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 C1_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 Cq_s-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;

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.
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11. A compound according to claim 1, wherein

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

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-, C.g-alkyl-O-,

C1s-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
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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

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-, C1.6-alkyl-S-C4_3-alkyl-, Cs.
7-cycloalkyl-, C3 7-cycloalkyl-C1_g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, C3.7-cycloalkyl-
Co-alkynyl-, C3z 7-heterocycloalkyl-, C3.7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-Co_g-alkenyl-, C3 7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C1._6-

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-, O2N-, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-,
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HF,C-O-, HO-Cigalkyl-, R'%-O0-Cig-alkyl, R'-S-Cig-alkyl-, Cie-alkyl-, Cs.
7-cycloalkyl-, Cs.7-cycloalkyl-C1.g-alkyl-, C3 7-cycloalkyl-O-, C3.7-cycloalkyl-C4_g-alkyl-
O-, aryl, aryl-C4-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-, heteroaryl-O-, heteroaryl-
C1-s-alkyl-O-, Cs.7-heterocycloalkyl-, Cs.7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-O- with C3.7-heterocycloalkyl being bound to O via one of its ring
C-atoms, Cs.7-heterocycloalkyl-Cqg-alkyl-O- with C3_7-heterocycloalkyl being bound
to the Cq.g-alkyl- via one of its ring-C-atoms, (R'°),N-, (R'°),N-Cy¢-alkyl-, R'°-0-,
R'%-s-, R"-co-, R"0-cO-, (R™),N-CO-, (R'%),N-CO-C16-alkyl-, R'-CO-(R")N-,
R'%-CcO-(R")N-C4.6-alkyl-, R'°-C0-0-, R'°0-C0-0-, R'°0-C0-0-C/4-alkyl-, R'°0-
CO-(R'N-, R™0-CO-(R')N-Cyg-alkyl-, (R'®),N-CO-O-Cy.g-alkyl-, (R'),N-CO-
(R'O)N-C1¢-alkyl-, R"°-80,-(R")N-, R"°-80,-(R'°)N-C1.¢-alkyl-, (R'*)oN-S0,-(R"%)N-
C1.g-alkyl-, (R"%)2N-805-, (R'®),N-80,-C1.¢-alkyl-, and C1.g-alkyl-SO,-,

whereby any of the Cjz 7-cycloalkyl-, Cs.7-heterocycloalkyl-, aryl-, heteroaryl-groups
mentioned above may optionally be substituted by HO-, NC-, OsN-, F3C-, HF>C-,
FHoC- F3C-CHyp-, F3C-O-, HF2C-O-, HO-Cy¢-alkyl-, R'°-O-Cyg-alkyl-, R'®-S-C.
g-alkyl-, C1g-alkyl-, (R"°)oN-, (R'),N-C4.g-alkyl-, R'*-0-, R'-s-, R™-co-, R'%0-CO-,
(R"),N-CO-, (R'),N-CO-Cg-alkyl-, R™-CO-(R'™)N-, R'-co-(R')N-C;5-alkyl-,
R'%-c0-0-, R'"0-c0-0-, R'0-C0-0-Cigalkyl, R'0-cO-(R™)N-, R'°0-co-
(R'ON-Cie-alkyl-,  (R™LN-CO-0-, (R'),N-CO-R'N-, (R'),N-SO,-(R")N-,
(R'%),N-CO-0-C1.g-alkyl-, (R'°),N-CO-(R'O)N-C1.g-alkyl-, R'*-80,-(R")N-, R-50,-
(R'O)N-Cye-alkyl-, (R')oN-SO-(R'O)N-C1g-alkyl-, (R™)oN-8O,-, (R'®),N-S0,-C1.6-
alkyl-, or C4_g-alkyl-SOo-;

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

H-, fluorine, NC-, F3C-, HF>C-, FH2C- F3C-CH>-, carboxy-, C1.g-alkyl- (preferably Co.
6-a|kyl), Cg-e-alkenyl-, Cg-e-alkynyl-, C1_6-alkyI-S-, C1_6-alkyI-S-C1_3-aIkyI-, Cg_
7-cycloalkyl-, C3 7-cycloalkyl-C1_g-alkyl-, C3.7-cycloalkyl-Co_g-alkenyl-, C3.7-cycloalkyl-



- 268 - structure starting material Rt [mn] MS(ESI,
nmz) Exanple 226 00 HN NN N--..as6 gl 0 (= Z ACC
woO 2002141987 (Met hod 1) 494 (M-H) + Exanpl e 227 OPEINMEPNOMIE3907

0 HO OH B 1.19 (Method 1) -$0419 (MH)
Co-alkynyl-, C3z 7-heterocycloalkyl-, C3.7-heterocycloalkyl-C4_g-alkyl-, Cs.
7-heterocycloalkyl-Co_g-alkenyl-, C3 7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C1.6-
alkyl-, heteroaryl, heteroaryl-C+.g-alkyl-, R'°-0-Cy.3-alkyl-, (R"°),N-, R'°0-CO-,
(R"%),N-CO-, R"-co-(R")N-, R™-co-, (R"),N-CcO-(R")N-, R"°-80,-(R"")N-, and

C1 _e-alkyl -SOQ-,

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-, O2N-, F3C-, HF2C-, FHoC- F3C-CHa-, HO-Cqg-alkyl-
, C1.-alkyl-O-C1.g-alkyl-, C1.g-alkyl-, (R'°)2N-, (R"°),N-C.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-CH»2-, HF2C-CH»-, Cq_g-alkyl-, C>-g-alkenyl-
, Co-g-alkynyl-, C4_-alkyl-S-C1.3-alkyl-, C3.7-cycloalkyl-, C3.7-cycloalkyl-C4_g-alkyl-, C3.
7-cycloalkyl-Co_g-alkenyl-, Csz 7-cycloalkyl-Cog-alkynyl-, Csz 7-heterocycloalkyl-, Csj.
7-heterocycloalkyl-C4_g-alkyl-, Cs.7-heterocycloalkyl-Co_g-alkenyl-, Cs.
7-heterocycloalkyl-Co_g-alkynyl-, aryl, aryl-C4_g-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-
, R"°.0-Cy_z-alkyl-, R"°0-CO-, (R"°),N-CO-, R'°-CO-, R'*-S0,-, or C16-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-, OoN-, F3C-, HF,C-, FH,C- F3C-CHyp-, HO-Cy.g-alkyl-, R'°-O-C.
s-alkyl-, C1.g-alkyl-, R'°-0-, (R"®),N-, (R"°),N-C1_s-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-,



Exanple 228 HW RN NN O HO B,OH I NF 1.26 (Method 1)
406 (MrH)+ Exanple 229 HN, ONN O HO. . CH 41 1. 40
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N,NINNNr 40 HOOH B - 302 -

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-, O2N-, F3C-, HF2C-, FH2C- F3C-CHa-, HO-Cq-alkyl-, CH3-O-C1.
g-alkyl-, Cq.g-alkyl-, C1.-alkyl-O- and (C4_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 R1OO-CO-, R1O'SOQ' or
R1O-CO-), F30-CH2-, C1_6-alkyl-, Cg_e-alkenyl-, 03_7—cycloalkyl—, 03_7-cycloalkyI-Cq_3-
alkyl-, aryl, aryl-C4_z-alkyl-, heteroaryl, and heteroaryl-C1_z-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(C3_-cycloalkyl)-, -N(C3.s-cycloalkyl-C.4-alkyl)- or -
N(C1.s-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,

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-, OsN-, F3C-, HF2C-, FH2C- F3C-
CHa-, HO-C16-alkyl-, CH3-O-C4_-alkyl-, C4_-alkyl- and Cq.g-alkyl-O-;

x=0,1,2,3o0r4, preferably x = 0, 1 or 2, preferably x = 0 or 1, most preferably x =
0;



n NN 1.06 (Method 1) + 389 (M+H) Exanpl e 230-1 oHN | NN
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W@ b 9190 2009/ 121919PCT/ EP2009/ 053907 - 269PET/EP2009/053907
structure starting matesPadr R [nmin] MS(ESI, nz)

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.

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, x3, independently from each other being CHo, CHR?, CHR®, C(Rz)z, CR°R?,
O, NH, NR?, or S(O), with r = 0, 1, 2, whereby at least one of X', X?, X® is O, NH,
NR? or S(O);



Exanple 230-2 HNo NN\ N'---,0, - 40 0_,0\z,z 1.16
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#: 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 -
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



.1 Bl OH 1.25 (Method 1 ) + 404 (M+H) 230-4 0 ?

HN) N NN B--FI FF K 1.28 (Method 1) 367 (M+H)+
waxaoptw1231 A vial was charged under inert aPCDEPivey/@s3907

with Exanple 5 (175 ng, 0-485mmml), pyrazole (306 ny,

4.49 mol ), copper iodide (85 ny, 0.45 mml) and
A, bewsthﬁrﬂngvéy%ﬁé?fﬁi@ﬂ@w/ EP2009/ 053907 - 270 -

.carbenat ) i
€ beifF RIS TSF Saneler b33 HRg ol e S8rated sgoopg ging system
that is bpino digkketi{o Acdnditked begiddsNhe dineealoyh dtdinaren aithaficoesists only

reactign m xture was

47.87 pi; 0.45 mol). The heat ed
of Car{b@”laé@”@ a5t e pestieents Rhand/gs fensfspengantlyieach other and

. fi e ver ] - i te. . washed with
mdepsp)';_ér?t%(gféjaoqmngg ’%ﬁgb%?agémsféﬁ’ﬁ%g@ s reduced under
reduced pressure and, afterwards, ammoni um chl oride
saturated sol ution was added, followed by ethyl
4 acetate. The phases were separated and the organic
R’ bepnseleqiged firmibe gri@umobri ne and then dried. The crude
product was purified by SPE cartridge and the product
obt ai ned was further purified by SPE Stratosphere
C1-8'3”F3L|:,Tﬁ3€lcma”ﬂﬂ"c&ﬁﬁl’@@@%}w&ﬂwé'k&bpp(é$-7'§§qu99y°1<P\%ky|', aryl
and h%éré?ry{t’bt ained was triturated with diethyl ether. 15.5
’he desired conpound were obtained (yield =
9.2% . HPLC-M5 (Method | E hydro): Rt: 7.80 min M5 (
wherd=fble gosvermentioned Semiodstihay Bptiomdlly BS8ubstituted 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-CHa-, F3C-0O-,
HF,C-O-, HO-C4s-alkyl-, R1O-O-C1_6-alkyl-, C1.6-alkyl-, C3.7-cycloalkyl-, C3.
7-cycloalkyl-C4_g-alkyl-, aryl, aryl-C4_s-alkyl-, heteroaryl, heteroaryl-C4_g-alkyl-, C3.
7-heterocycloalkyl-, C3 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-C46-alkyl-, R'°-0-, (R"°),N-CO-, (R'°),N-CO-C.¢-alkyl-,
R'%-co-(R")N-, R"-cO-(R"%)N-C;6-alkyl-, R'°0-CO-0O-, and R"°0-CO-(R")N-;

whereby any of the Cs7-cycloalkyl-, Cs7-heterocycloalkyl-, aryl, heteroaryl,
tetrahydrofuranyl, tetranydropyranyl, piperidinyl, pyrrolidinyl-groups mentioned above
may optionally be substituted by NC-, OoN-, F3C-, HF,C-, FH2C- F3C-CHa-, F3C-O-,
HF,C-O-, R"°-0-C4.g-alkyl-, C1.g-alkyl-, R'®-0-, R"°-c0O-, R"°0-CO-, or (R"®),N-CO-,
whereby piperidinyl or pyrrolidinyl preferably are substituted by R1O-CO-;

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

H-, fluorine, F3C-, HF2C-, FHyC- F3C-CHy-, Cq-alkyl- (preferably Cog-alkyl),
(R"®),N-CO-, R'°-co-(R")N-,



Exanpl e 53 (100 ng, 0.298 mmol) and hydroxyl am ne
(0.073 mM, 1.19 mmol) were m xed together in absolute
W(eizdoanmi91£(4 m) ina 50 m flask. The reacti onP@i/EP200¥053907
was refluxed for 3 hours béP8re being worked up. The
sol vent was then renoved under reduced pressure to
obtain 120 ng (content 70% O0.228 nmol) of
e S RN el B b o R AN SOp il fioepéhaently of
one abetrmmyobneeoramos@Bumtﬁumtsm&qm&oastr@@bupm:onhietingem‘
step d roxy- é4 oxo0- 1- (tetrahyd
ﬂUO”WQ}ﬁQFFW@ ﬂynruma@d 1618 o- 1H pyrazol o[ 3, 4- d] pyrim
idin-6-ylnmethyl]-benzamid ine (120 ng, content 70%
0.228 mmol ) was suspended in trinethylorthoacetate (5
m) and acetic acid was added afterwards (1 m); the
m xture was heated to 100 C for one hour. The m xture
and im@asé V¥ iechtichedatna MBodRANHiZA 94 ARG HBNRBR 6108890 Ts R? shall
-271 - tenperature and the precrpltatlon of a solid
be independeetiy ex. afpeothier t Rat -\\aB;@GHST dESCCHer Cig-alkyl-, Cs.
reduced pressure; the crude product was purified by
7-Cycibbkgh, Chryecyrtazdiaiiivys-alkile, Opodheterosgsioalkgh, Crizthatatosgicloalkyl-
with diethyl ether. 24 ng of the desired conpound were
Cie- ajbylai ayt erl @hrd erilsylﬁo/oeterera_yu Wetermeryd-d- aklvrly;olPo§i vE1(z-alkyl-,
POs,) H + Exanple 233 0 H N------
R™°0- C»@r NR E)x%lrﬁ?a@e Fiz>@@z,5«er (ﬁge akyt-$Qewl ) was di ssol ved
in 20 M of hot nethanol. Alum na (neutral) was added
and the solvent was then renoved to give a white
powder which was transferred into a 2 m Weaton vi al
5, 6- Di hydr o- 2H pyran- 2- oxo was added fol |l oned by DMVFe
wherd thalabavdmiehéionédimerasers| magdptiogdity ve slibstitatesinaaspemdently of
was heated to 80C with orbital shaking during 4 days.
one anptherlyt PoR AaBore cHHbStiUastR Fepricd hfgorm e ggp%§on8|st|ng of

net hanol , ethyl acetate and
ﬂuo”%?%ﬁigﬁﬁb#EWHane the organic sol utions were combined

and sol vents renoved under reduced pressure. The crude
product was purified by flash chromatography. El uent:
(gradient starting with n-hexane/ethyl acetate 9/1 to
ethyl acetate (100%, fol | oned by et hyl

R® indapengesilyrof aayotheg R ]betnog sélegjed f'r‘Omr'tbecg‘rOlWQf desired
compound wer e obtalned as soI|d (19.3 9. HPLC—NB
(Met hod 2F): M5 ( ESI pos ):

H-, hydogxy an%mpaléylz@zr wwebm@arelaltwi@mﬁmwIm@eswbsiltuted by

0 a 160 nt en 0% _3
one oamprﬁy‘wpaaﬁngﬁﬁw,ﬁréﬁme gg@ "fﬁg ft@ia % m xed
toget her in absol ute ethanol (4 n1) in a 25 n1 fl ask.
The reaction m xture was refluxed for 6 hours before
bei ng worked up. The sol vent was renoved under reduced
pressure to obtain 200 ng (content 70% O0.38 muol) of
R* antifR® indepeedentyt&dral antstRer Bsingweledted frae th@@ro&beﬂ H-, fluorine,
The material (200ng, 70% content, 0.38 nmol) wa
and metpyénpesieiablyt indagengieotly hafacee aarmtber peing Abeor dluauine, more
i s added (056 .and the solution was heated to 80C
prefeqe%,ly goaﬁpﬂ%tlé%twgﬁ'ri‘ ' hyl ort oacetate and acetic acid
were renoved under reduced pressure and the crude
product was partitioned between water and
di chl oronmet hane. The organi ¢ phase is dried and the
crude product purified by flash chr omat ogr aphy.
1% i{cepaddenty fretmedny oenbblentiar R bbeing isetvtddrirbhathel gro8p f
and finishing with dichl oronethane/ net hanol 90/16%
The product was further purified by trituration with
C1-e-alkgt, I34.7-eydiealkyl8 aryl arid héerakyl,r ed conpound were
obtained (4% . HPLC-M5 (Method | E hydro): Rt: 6.82 min
M5 ( ESI pos ): mz = 392 (M+tH) + Exanple 235 WO
2009/ 121919PCT/ EP2009/ 053907 - 273 - 22 nmg (0. 06 nmol)
of exanple 230-4 in 3 m nethanol were hydrogenat ed
over Pd/C (10 96 under atnDspherlc pressure. The

o, o o T 1 o



HPLC-MS (Method 1): Rt: 0.88 min M5 ( ESI pos ): mz =
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dissolved in 2 m acetic aéP@-and 200 pL (2.33 nmol)

hydr ogen peroxide solution in water (35 % were added.

The m xture was stirred for 3 days and
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as ring nenber and said heterocyclyl group is bound to
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ro
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C3_7- heterocycl oal kyl -

C3_7- het erocycl oal kyl - G _6-al kyl -, C3_

7- heterocycloalkyl C2_6- alkenyl

7- heteroc cloalk | -C2 y I-, a I, | - C1- 6-
X = 0,a1 181301 4rRrelerably T ;Qeﬂﬂr 2 [pé@ eFeRly = Oor1, m st preferably x =
0: heteroaryl C _6-al kyl -, heteroaryl _6 al kenyl -, and
" heteroaryl-C2_6-al kynyl -, WO

2009/ 121919PCT/ EP2009/ 053907 - 276 - where the

y = O atrol,enostmreteneldlynerier s may optionally be substituted
by one or nore substituents independently of one

not her .sel ecte oup onsi sting of
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het er oary1- 0-, heteroaryI-Ci_6-aIkyl-O-,
N-1inked-pyridi ne-2- one,
N-I'i nked- pyri di ne-2-one-C _6-al kyl -,

Hc beipg armeterosyelybgnospsaieatediiton tlekgrloup-of C3
7-heterocycl oal kyl -,
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3 C _6-al kyl-0-3 G _6-al kyl-O G _6-al kyl -,
G _6-alkyl-, (R1)2N-3 (R1)2N-G _3-al kyl-, and (Rl
W()Z(N9ﬂ®t9i§9 and in case R2 is attached to a nitrBgBRP2009/053907
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02>5-0f Cix6-@| Kydr1p028 hes a&v%ofrbhtl oned
rrenbers may optlonally e Lgagtutut d P ng or nore
substituentB iwd%rfarﬂden?l YoPE One a[ﬁot g%ﬁf’s& ect ed
fromthe groupocénsi sting o quorlne 3 NC-3 02N 3
F3C 3 HF2C 11—|2£: ,r3F3ch=,H12 B0oH® Ci g 6-BlXkyt 3,
R1-0- G 6- al & %6- al kyl - RI0-0-3 (RLO)2N , (RL0.2
) NG _3-al kyl 3 and (R1)2N-OO-; WO
2009/ 121919PCT/ EP2009/ 053907 - 278 - R3 bei ng sel ected
ydroxy and R10-0-; R4 and R5
rf%gé'[gﬁﬁgﬁ{?@“’? ?b %ﬁot her bei ng sel ect ed fromthe
group of H, fluorine, F3C, HF2C, FH2C-, and
C1.g-dHy13- @ kVéyclok |R4 d1RAES NERIKY-T Tt NeetrbBRioalkyl-, aryl
Tt mtgk7v\hslfch t C%’pgcﬁnggf 01:]%1 aWB- t”l6- neﬁ%ag:?edy i
and heyarbaall ky| group, vvhere t he above-nenti oned nenbers
including the carbocyclic ring fornmed may optionally
bstit ut i ndependently of o anot h one
wherg eaiisknentioned TERBERAOY PBlioTHE G SurtiuibiSdhgidenty o
one a%trfécﬁgrdr{@or r'ﬁ@re s@&tvtu&?t%"sele"_o%a frof e %(roﬁ'd%@n&stlng of
6- al kyl - -0-Cl- 6-al
fluorire, cﬁﬂc&lri@brom@]a 661G, NG -; (DQNa,rE:IBC( -CHFoECa) FFd‘;uG) EREADH -, R1C-O-,
i ndependently fr ({;1 any other Rl being selected from
HF ,CtBe P dimps-alkyH R( bO:Cnetalky, Easealkyl-,iGs. paycloafkyla, Gsoup
bei n? sel ected from R100-00-, R10-S02- or ri,
cyclpalriw Cigralkyl, Larylsaryl C]Jres&”Ql' ,1he§erparL Met@ﬂ)@yl C1 -alkyl-, C3.
3L-7?-7?1- 12- L.1 _%_
7 hete_rogye}oa,lwlr dad- wptem@eclqalbx)c%@raw @ir ydegfuranyl-O-,

tetrar@fopyﬁ rcg @L}e&gil rEgYﬂO &It%p%ﬂeﬁlgln_w bglp9|b0und to O via one of its

ring GRaMMEhydrotitiyl-O- Wigt syresiidityl bad bound to O via one of its ring C-
het%oar I-g:lSaIkI- dlnﬁ)ase vvhere(}vvoRl

atomgr(BIPsNbdRI NeChoiyl4 & 12, RMMQAG-ofRN )2¥-G0 Creyalkyl-,
R10 nay q(pgleth%r W thgysaid nitrogep atomforma.g to 7 .4

-GintiBenbld Hﬁet@@o@cb%&ﬂwalkwn@ Qie@-heted R dALOF(R hN-;
- CH2- groups of the heterocycl oal kyl ring formed may be

Wheremflc:‘%(‘:gd@ cFQ?aI %}17 ct},’f'o«f’”‘ciﬂ'kyIé\i7 B?tem%l{(:lﬁaﬂwkal L@W') heteroaryl,
oA e PRl SR A8 855 Tbrec v

may aptfmally bensdtitaee wy 1E€- m)mr IOy HF 0L, i a2 pye. CH2 F3C-O-,
pyrrolldlnyl nor phol i nyl —and thlonnrphollnyf, and
HF ,Cvbe R O APaNkgH-TERbi aked Rr’@rcoerFs re®- oRt i@, Yr iR°),N-CO-,
substi tuted by one or nore substituent’s |nde£endently
whereaily piperidingk drepyrestidect pceferaihy dreesgystityted doysiR tC@g of
fluorine, chlorine, bromne, HO, NG, 02N, F3C,
HF2C-, FH2C-, F3C-CH2-, HO Cl1_ 6-al kyl -,
CH3-0-Cl_6-al kyl -, Cl1_6-al kyl- and Cl6-al kyl-O; X
i ndependently of any y: x =0, 1, 2, 3 or 4,
preferably x = 0, 1 or 2, preferably x = 0 or 1, nore
preferably x = 0; y independently of any x: y = 0, or
1, nor e preferably y = O and pharnaceutlcally

T o I o o I o




formula 1.1: * Xi( ) \ #n XX3 WO
2009/ 121919PCT/ EP2009/ 053907 - 280 - with n =1, 2, 3;

WO go9s 21919 3, Al ndependent |y from each BCTEP2009/053907
bei ng CH2, CHR2, CHR3, O(R3J2- CR2R3, 0, NH, NR2, or
S(O)r with r =0, 1,2, whereby at |east one of XI,

R? mc}@en;dgntljgoﬁanwgthqqp& Qﬁlngsei@baded#frorﬁﬂethﬁlgﬁ@u@ R&t the

ring is not aromatic, while for n = 1 one bond Wit hin

H- fwg?mrﬁ S ETLORHLPR TR et SO Dot R, b

to,onal ly may be (a) doubl e bond(s),
(R )%N1 nggg gprlng menber bound hydrogen atonms,
mhereby such doubl e bond(s) preferably being a CC
doubl e bond, nore preferably the ring being saturated,
wherd mambwelmntioﬁ?éd hmberst maxo\dpébngllyt be subs@u&aﬁbihdapelﬂdently of
ered seco

one apBHET Lyisormate puSsifudit Selpaed KT e datp segsaaay of
whi ch b I
fluorind) Ehidihe? bRITIRUNPLE B, - 1, C0 By e ey o

car bon atons and that may be saturated, partially
saturated or aromatic; the substituents R2 and/or R3
i ndependent|y of each other and independently of each
X or y.may be at ring A or ring B; whereby the two

and in icagei{ dﬁsattaﬁiﬁedéﬁe? 8iyQ0en wclﬂh%atr\mg engoeyeft Hasthis R? shall
and B both may be carbom atons, both may be nitrogen

be ingdepradentlyord ﬁﬁy pkes Rar thém BaferGhies, difele-GWirs aysBiky- Cs.
roycpalybn S e té‘éﬁ?iﬁg&w eplkils Ga °Wz%rocycloalkw-
Cro- 0, hATPETrRBb0 ) BB Toharof S Sraplivi, B Q-2
R0 08 I N oh R SR eI SR Tl oot ur ot od

second ring systemthat is spiro fused to A and that

besi des the one atomit shares with A consi sts only of

carbon atons and the substituents R2 and/or

i ndependent|ly of each other and indep endentI%/ of each
wher&t%@bqwenwné@n%@ n&emera Ay epHgnally ke suestiy esielnee@%ﬂently of

ove SHARE 5, B9, Pl i sl U8 Y coning o

quorir@gndOﬂeB@lq&t—ycl oal kyl - CI _6-al kyl -, aryl,
aryl-C _6-al kyl -, heteroaryl and heteroaryl-C _6-
al kyl -, where the above-nenti oned nenbers may
optionally be substituted by one or nore substituents
i ndependently of one another selected fromthe group

R® be?r@“éé@&t'eaqrd?ﬁ the gﬂfdwgrscfhhgrzge FEIrZoC[ﬁ nE,SCi_ odi ne,

independently of any other R>: H-, hydroxyl and C4_s-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 independently of one another being selected from the group of

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



CH2-, F3C-0-, HF2C-0-, R1-0-C _6-al kyl-, C _6-alkyl -
C2_6-al kenyl -, C2_6-al kynyl-, C3_ 7-cycl oal kyl -,
w@30094zped oal kyl - G _6-al kyl -, aryl, aryl - G _6-ed®REP2009/053907
heteroaryl, heteroaryl G _63alkyi -
R10 N-1i nked-pyridi ne-2-ong
indepienreat!y Oﬁmﬁﬁeo@ebﬁe teing-sglested frops the group of
7- heterocycloalkyl

ter I oal k al k
C16- Q%T zgpﬁﬂd%q y’larM qcb?tteé‘?@fd opyr any1- 0-,
pi peridinyl-0- with piperidinyl being bound to 0 via
one of its ring Catons, pyrrolidinyl-0- with
wher@ite athovi- mdntlbﬁé@mémbm rhay 0 ﬂbl@elm‘t& Qubétﬁ@tediln@ependently of
C- at ons, (Rll) (R1) 2N- Ci 6alk¥
one amﬁyemyme 0 (my%ufmt@nté sglagjed rommoypef@mstmg of

oS M S oS8 000,05 EOULBR v o

O-; 282 - vvhereby any of the C3_7-cycl oal kyl -
C3_7-heterocycl oal kyl -, aryl, heteroaryl,
N-| i nkedpyri di ne- 2-one, tetrahydrofuranyl,
tetrahydropyranyl, piperidinyl, pyrrolidinyl-, (Rl
) 2NCO- C16- al kyl - groups nentioned above may optionally
-nb t I ForPrh tu -
x= 07F & 0 b ol o000 i e R i B st grafepbly x -
0; consisting of fluorine, chI orine, brom ne, NC-, 02N-,
F3C, HF2C, FH2C-, F3C-CH2-, F3CG-0-, 10-O0-C1_,
/- heg rocycl oal kyl -, - 6-al kyl -,
y= Ocar%rmtﬁre%r@'m 0-00-, RL00-00-, benzyl-O0-,
and/ or (R10)2N-00-, whereby piperidinyl or
and pRYFrhatésticay a@&@étﬁbﬁabéédt@’rr@is%#%wa‘té’é fféréyf R10-00-; R2
i ndependently of any other bei ng sel ect ed fromthe
group of H, fluorine, F3C, HF2C— FH2C-, F3C- CHz-,
with toe peoiskiiat’ (preferably C2_6-al kyl), (RLO)2N-00-,
R10- 00- (R10) N-, where the above-nmentioned nenbers may
optionally be substituted by one or nore substituents
i ndependently of one another selected fromthe group
consi sting of fluorine, chlorine, brom ne and
Ct He sl dogeltanyl,amkjich ns basled; vI%Zthiescmboraetwd neat @ thietaxygen of the
V\hlchlsarln nmber this R2 shall be
i AYRlgEN ifreys BP Séﬂﬁ?t' ?Hbﬁtt%’ﬁew said eahqpL atom via a -CHx-
HE2C. CH2-, Cl1_6-al kyl -, C3_ 7-cycl oal kyl -
C§paicecrycl oal kyl -G _6-al kyl -, C3_7- heterocycl oal kyl -
C3_7-heterocycloal kyl G _6-alkyl-, aryl,
aryl -G _6-al kyl -, heteroaryl, heteroaryl-G _6-al kyl -,
Ric)-0-G _3-al kyl-, R100-00-, (R10)2N-00-, R -00-, or
where these substituents may

1. AGBWWQEI%PCBEjz'éQJB%PllaUUt@dW ®fendent |y of one anot her

by one or nore substituents selected fromthe group
He b B LRl e R /oS o Ppgiy seurallfdroturanyl. pipericiny!
pyrrol@igylal kyl - O, whereby Cl_6-al kyl -0- may optionally be
substituted by one or nore fluorine, chlorine, brom ne
and HO-; R4 and R5 independently of one another being
and selected fromthe group of H, fluorine, and nethyl;
R1 i ndependently from any other Rl being selected from
the group of H (but not in case it is part of a group

R* ingSpepdedfy BEpRY pe? B by or bafa OBIng oy prH- FagiCs-aty-

and heteroaryl and in case where two Rl groups both
are bound to the sane nitrogen atomthey may together
with said nitrogen atomforma 3 to 7 nenbered

het er ocycl oal kyl ring, and wherein one of the

- CH2-groups of the heterocycl oal kyl ring fornmed may be
replaced by -0-, -NH, -N(C3 _6-cycloal kyl) -,
-N(C3_6-cycl oal kyl - C1_4-al kyl)- or -N(Cl-4- alkyl)-
preferably, and in partlcular preferably |n case of

~a o oy o ~a .



R1 being selected fromthe group of G _8-al kyl -,
C3_7-cycloal kyl -, C3_7-cycloal kyl-C _3-al kyl -,
w@&309Awier ocycl oal kyl -, C3 PCT/EP2009/053907
7-heterocycl oal kyl -G _6-aFRy2-, aryl,
.aryl -G ,6-al kyl -, heteroaryl and heteroaryl-G _6- =,
and iLcages Rzmattacfﬁ%tcaedvtéomwhm@ aren® sremperof He, this R shall
_optionally be substitated by one or nore substituents
be 'nqi&w}?@ﬁ@mﬁ Mo P eRanbHet-6eNE¢t@u ¢ rofllvhe-glbupr-6-alkyl-,

onsi stin f fluagrine | or i ne, brom ne, iodine,
phenyistd3- iRBENYKE-C 0z 1;6'1’1"5632?\‘ €, FH2G-, F3G CHe-,
F3C-0-, HF2C-0-, R1-0-C _6-al kyl-, G _6-al kyl -,
(o . - - - .
wherecthe A B K B nlon SR ey opfidhalk 68 LS pdppendentl of
one ahether tgrore othmibes daonyesultistalients: |,
N-| i nked- pyri di ne-2-one,
N-1inked-pyridi ne-2-one-C _6-al kyl -, C3_
7- het erocycl oal kyl -,
C3_7-heterocycl oal kyl -C _6-al kyl -,
R4anaqﬁ$@gﬁgqpfurany1-0-,_tetrahydropyranyl-o-, _
pi peridinyl-0- with piperidinyl being bound to O via
one of its ring Catonms, pyrrolidinyl-0- with
and pyrrolidinyl being bound to O via one of its ring
C-atons, (R1)2N, (R1)2N-C _6-al kyl -, R1-0-,
10 . (R1) 2N- 00- I&LR%QZI\I-CO% 6- al kyl -,
R ingepepdenty @9 8thepR i beng. S%Y'%Ptéﬂ fm (e groupref C1.¢-alkyl-,
CO .. .gnd/or RI0-00-(RL))N-, WO
pheny3 G B¥idTonct) Er2000! 055007 & 285 - wher eby any of
the C3_7-cycl oal kyl -, C3_7-heterocycl oal kyl -, aryl,
wherdtHeestoarermentibhéd keshyéristhag optionally beesulsdiitdteafindewsrdently of
t et rahydr opyranyl , piperidinrl, p¥rrolidinyl-, (RL
one anoNEHTAEPIYOIe grisRiiiuents Seiesired apbile grayP senFisHag oy

be St L Mt 1 st Lt yents
uoriie SRenEReT e R e et al e Sho ety Pag 1oty
O-. consisting of fluorine, chlorine, bromne, NC, 02N,
F3C, HF2C, FH2C-, F3C-CH2-, F3C-0-, 10-OC1_,
HF2C-0-, C3R _7-heterocycl oal kyl -, - 6-al kyl -,
Cl_6-al kyl -, R10_0 R10-00-, R100-00-, benzyl-0-,
and/ or (R10)2N-00-, whereby piperidinyl or
- hstituted by R10-00-; R2
16'A?%hgggﬂgéﬁ%b?ﬂgiﬁgé@Phﬁﬁgpﬁﬁ%&ﬁeing selected fromthe
group of H and Cl_6-alkyl-, and in cases R2 is
Hc being aelentied froen thet g@ypnofibtrahydrepgranyhdetrejrofurnylc piperidinyl,
%ﬂiﬁ_RZ shall be independently of any other R2: H,
pyrrolghigyla| kyl - cO-, CL_6-al kyl - O-00-, Cl_6-al kyl -,
phenyl - CO-, phenyl -0 00-, (Cl_6-al kyl)2N-00-, where
t he above-nenti oned nenbers may optionally be
and substituted i ndependently of one another by one or
nore fluorine substituents; R3 being selected fromthe
group of H, hydroxy and C16-al kyl -O, whereby
Cl _6-al kyl -0- may optionally be substituted by one or
R beiRy Selbbidrirdif thé k&g 8, brom ne and HO-; R4 and RS
i ndependent|y of "one anot her being selected fromthe
group of H, fluorine, and nethyl, preferably both

phenyle2-n@- End AEYrD0 98y MBIy POy &£s10BYideld 0Ty clo@®byk cirdlobutyl,
' ly f h bej - al kyl -,

cyclopah 67 Bhpily PV IREHT uuebeaV Sty ey ey | sinc2-outyl-

1-, 2-Bnldr RPEALyAL Eéﬂa%dk&‘uﬁa@iyﬁﬁh&@et?é%réé’ﬁaﬁ%l?UIO of H,

Cl _6-al kyl, phenyl and pyridyl, "where the

and

above-nmenti oned nenbers may optionally be substituted
by one or nore substituents independently of one

anot her selected fromthe group consisting of
fluorine, F3C, HF2C, FH2C-, F3C CH2-,
CH3-0-Cl_6-al kyl -, Cl1_6-al kyl-, and Cl_6-al kyl 0-; X

i ndependently of any y: x =0, 1, 2, 3 or 4,
preferably x = 0, 1 or 2, preferably x = 0 or 1, nore



WD 2009/ 121919PCT/ EP2009/ 053907 - 287 - Ci _8-al kyl -
C3_7-cycl oal kyl -, C3_7-cycl oal kyl -G _3-al kyl -

w0094 twier ocycl oal kyl -, C3 PCT/EP2009/053907
7 heterocycloalkyl G _s- arﬁﬂﬁ aryl ,

wherd e Sroge PiSH rsicRaly Gaube I@E%ahﬁb%rs%?rgwys%stltuents
secB LA SRS A NETCOr BB e
-cycIBQWI-gd@g_N%E/CIBg% b”g%&ﬁkg{ ?E[,%O- Egg @'%nggdééﬂgﬂ'”e’ bromine,

, | Kyl
Csr- fé&'&yclog%/p dhd C%hgtéi?%gd@én%sm 9gck§/§| gal {yl

C3_7- cycloalkyl G _8-alkyl-, aryl, aryl-G _8- aIkyI-
het eroaryl , heteroaryIO 8- al kyl -
N-1inked- pyridine-2-0
'n%ﬂqnﬁlﬁéﬂy gy ey PH’@TB ob@ngjse@cgﬂd&q)m thegroup of H- and Cq¢-alkyl-,
7- het erocycl oal kyl -
ero

and irfggg%hsgﬁ%p%gﬂpﬁ% cgg lnlt?%qq?rhﬁbﬁ%glaﬂ jpg Meynber of He, ’Fhis R? shall
be inhAFengAd By Bpd tlgz RGP Ghedih-€0% Bralky,
pnen 0SB LU e 1 @ one of [ts ring

(R1) 2N- 00-, (R1)2N-COO _8-al kyl -, R10-00-(R10) N-,

wherd¥He Sbudhtibked Bnarhisans- maﬁbpﬂ@nél@r e suBsttiRd mdependently of
R100- 00- (R10) N-, whereby any of the C3_7-cycl oal kyl -

oné aOchJ&rtbé’t%QW@pb%tﬂW'ne Subsfitueris: er oaryl ,

N-1i nkedpyri di ne-2-one, tetrahydrofuranyl

tetrahydropyranyl, piperidinyl, pyrrolidinyl

(R1) 2NCO- G _8- aIkyI gr oups nentloned above nay

optional |y be substituted by one or nore substituents

i ndependently of one another selected fromthe group

consi sting of fluorine, chlorine, bronine NC- 02N,

R’ '”({:%)e?‘dﬁ@{:zc— Phegy F’%%ﬁr@I be'”@fe@cﬁﬁﬁo@ tQP 9£9‘|Jp of

G _8-al kyl -, R10-0-, R10-00-3 R O- OO- benzyl 0-,

-, 2ot 2900y, SRGHERE BLRRLL G P, S5t Bl e by
one o nBNBHAE! oREHEE Bk BRI %%@%ag dﬁggﬁi he

and " h cas
attached to a nitrogen which is a ring nenber of Hc,
and this R2 shall be independently of any other R2: H,
Q _8-al kyl-00-, G _8-al kyl-0O00-, G _8-alkyl -
heqyl - CO-, phenyI-O 00-, (G _8- aIkyl)ZN—OO- WO
R* angd@Qb@QQQiQPCT/EP2009/053907 - 288 - where the
above-nenti oned nenbers may optionally be substituted
i ndependently of one another by one or nore fluorine
substituents; R3 being selected fromthe group of H,
hydroxy and C16-al kyl -O-, whereby Cl_6-al kyl -0- may
optionally be substituted by one or nore fluorine,
chl orine, bromine and HO-; R4 and R5 independently of
one_anot her bei ng sel ected fromthe group o
x = 05153 ofet, RERtEraRYRGT 0, rstZe Pagieyam xan@ arg, H@P&t@rﬁer%y X =
0: i ndependently from any other Rl being selected from
" the group of Cl1_6-al kyl-, phenyl and pyridyl and in
case RL is a substituent of a nitrogen atomRl is
y = 0@l Bovest dreterablyey gl0oup of H, Cl_6-al kyl -, phenyl and
pyridyl, where the above-nenti oned nenbers may
tional ly be substjtut one, or bstituents
and pBBibRPE EpY AeaBhle AR Boms B e  Bifeft T ne.  FoC
HF2C-, FH2C-, FSC-CHQ CH3- 0- C1_6- al kyl -
C1_6-alkyl-, and Cl_6- aIkyIO- X |ndependently of any
y: x =0, 1, 2, 3 or 4, preferably x =0, 1 or 2,
preferably x = 0 or 1, nore preferably x =0; vy
|ndependently of any x: y =0, or 1, nore preferably y

VAN AN A PPNAPNA NNENVT ] F=rwrs s ] A= = P

and

and



selected fromthe group consisting of fluorine, CH3-,
CF3-, OH30-, OF30-, H2ZNCO-, NC-, norpholinyl and/or
whemwagiw® ; R2 i ndependently of any ot her pot entT/BEP20R2053907
bei ng sel ected fromthe grélp-of H and G _6-al kyl -
WO 2009/ 121919PCT/ EP2009/ 053907 - 290 - and in cases
R2 is attached to a nitrogen which is a ring nenber of
Hc, this R2 shall be independently of any other R2:
17. A'domp%ﬁdaéd&skdlﬁ&to clahn & WHerbinG 00-, Cl_6-al kyl -
phenyl - ., phenyl -O-00-, (Cl_6- aIkyl)2N—OO- mhere
t he above nment i oned nenbers may optionally be
Hc bejng seleated romthepgiouenef tetranydioeyeamyt, Hetrahydrefusaay!, piperidinyl,
oyrrol %ﬂ fluorine substituents; R3 being selected fromthe
y gﬁ p of H, hydroxyl and C16-alkyI-C>, wher eby
ClL _6-al kyl -0- may optionally be substituted by one or
nore fluorine, chlorine, bromne and HO-; R4 and R5
and j ndependent|y of one another being selected fromthe
group of H, fluorine, and nethyl, preferably R4 and
R5 both being H Rl independently fromany other Rl is
selected fromthe group of H Cl_6-al kyl-, phenyl and
R" beinyg selgttedwramnehé heowbolve- ment i oned nenbers may
optionally be substituted by one or nore substituents

i ndependently of one another selected fromthe group
phenyd oA i3s 8NA ¢t-pYridyl-u 6y £laeronys CyclorrE- cyapenty!, eaoimpl,,

eveof 0 el b, Sl Bl BBy, S ey

tetrahyd&ffareadyl yanki tetr@hydro@glra'dhyl preferably x = 0 or 1, nore
preferably X =0; vy |ndependently fromeach other y =

wherezg‘@g;aﬂggg@ r ef e E @gg%}mtltum by opgpr more substituents
selecfé@aﬁm(iﬁé'g @ égnsqgt &al(ibﬁ,](ft %ﬁ%{r E)eréof allgll QF&: egFg- and

conpoun clal €l h
halogfah Ometﬂ‘é?o@érQHFéf@fab‘I}ﬁbélﬁb)é@é?ﬁéfd aam the group of fluorine, chlorine
t et rahydrofuranyl, "piperidinyl, pyrrolidinyl,
and bporpieazi nyl , preferably tetrahydropyranyl
tetrahydrofuranyl, pi peri di nyl, pyrrolidinyl, and
t hereof preferably, 3- and 4-tetrahydropyranyl, 3- and
4-pi peridinyl and 3- pyrrolidinyl; Rl being selected
mdéﬁé’ﬂ‘i’dbhﬂy BF 8y offer Rfaihg séfectedt fr@mCthéﬂg%up &y H- and C1.6-alkyl-,
cycl opropyl, cycl obutyl, cyclopentyl, cyclohexyl,
ethyl, Land 2-propyl, 1- and 2-butyl-, 1-, 2- and
and iBcpsed RP s attethethiala ofittogery Whivhdisteeting nysbeyobHy| this R? shall
where these groups may optional Iy be substituted by
be indererglentiyrad ambstharulnt H-,i Gege@dnd€id4, yCoé-atkyeCabGOr-hén_s-alkyl-,
sel ected fromthe group consisting of fluorine,
phenyHEOr.iphenybOene(CliamalkplgsN-6¢d, NC-, Cl16-al kyl - O,
Cl _6-al kyl -, CF30-, CF3- oxadiazolyl triazolyl,

wher#’ ﬁ@azol\é g@g%ﬁ&\{ mqrﬁg ay ngégliyytghenﬁg%ggd mgegendently of

one aP¥tHehy &@o%@l‘%‘lu@rﬁ%@uﬂi@iﬁ@érﬂ@ed above nay
optionally be substituted by one or nore substituents

i ndependently of one another selected fromthe group
and consisting of fluorine, CH3-, CH30-, H2NCO and/or
NC-; R2 independently of any other R2 being sel ected
fromthe group of H and Cl_6-al kyl-, and in cases R2
is attached to a nitrogen which is a ring nenber of
Hc, this R2 shall be independently of any other R2:
|ndépen6éﬁtlﬁbkah¥] 6Prer Rolhdingkidctdd B6m, theréugbky! -,
phenyl enyl O 00-, (C1_6-alkyl)2N00-, WO
2009/121919PCT/EP2009/053907 - 292 - where the
above-nenti oned nenbers may optionally be substituted
i ndependent|y of one another by one or nore fluorine
substituents; R3 being selected fromthe group of H,
hydroxy and Cl16-al kyl -O, whereby Cl_6-al kyl - 0- may
optionally be substituted by one or nore fluorine,
chlorine bron1ne and HO; R4 and R5 independently of

__L__l



y independently of any x: y = 0, or 1, nore preferably
y = 0; and pharmaceutically acceptable salts thereof.
wQ@ 2001z@mpound according to claiml1, wherein HeCT/BP2009/053907
sel ected fromthe group of 3pPperidi nyl and
pyrrolidinyl, preferably 3- or 4- piperidinyl and 3-
H-, hyslfexoand iChye-alkgtOb evhrebi ICaca-ally i Po Mayheptipr@llp befsubstituted by
phenyl , 2-, 3- and 4-pyridyl-. cyclopropyls .
one of ATBHluofine. eYeriapdpline a)diHMe preferalki baingH-
2-propyl, 1- and 2-butyl-, 1-, 2- and 3-pentyl -,
and tetrahydr of uranyl and tetrahydropyranyl, WO
2009/ 121919PCT/ EP2009/ 053907 - 293 - where these
groups nmay optionally be substituted by one or nore
R* anguShéihgent s i ndependently sel ected fromthe group
consisting of fluorine, chlorine, brom ne, iodine,
oxo, NC-, Cl6-alkyl-O, Cl1 _6-al kyl-, CF30-, CF3-,
and oxadi azolyl, triazolyl, pyrazolyl, furanyl, pyridyl,
and/ or phenyl, whereby the oxadi azolyl, triazolyl,
pyrazolyl, furanyl, pyridyl and phenyl group nentioned
above may optionally be substituted by one or nore
substituents i ndependently of one another sel ected
x = 0f 1,3 vt ,refegpablgns+ €, iy [fpréfevabsly xes 0@H3- md3tiRPeferably x =
~ H2NCO- and/or NC-; R2 independently of any other R2
0; bei ng selected fromthe group of H and Cl1_6-al kyl -,
and in cases R2 is attached to a nitrogen which is a
=0rd =fphis R2 shall be independently of
y O’a%@or?ﬁgﬁ%%é?éﬂw ctfg- al kyl -CO-, Cl1_6-al kyl - O-00-,
Cl_6-al kyl -, phenyl -CO-, phenyl -0 00-,
and pharmaceutioplly 2Rcepiablesait ©rinsor sobiadeshereoned nenbers
may optionally be substituted i ndependently of one
anot her by one or nore fluorine substituents; R3 being
selected fromthe group of H, hydroxy and
18. ACborpdund aceording o elnimClL_chard dterised innthgt thet campdlind Beselected
substituted by one or nore fluorine, chlorine, brom ne
from RRPAP OT R4 and R5 i ndependent|y of one anot her being
sepected fromthe group of H, fluorine, and nethyl,
preferably R4 and R5 both being H
HEOO9 IV 1919PCT/ EP2009/ 053907 - 294 HNX | endent |y
\ ‘y: x =0, 1, 2, 3 or 4, prefers N =0, 1 or
2, pregferably x = 0 or 1, nore ore'erdbly X =0; vy
indepéngently of any x: y = 0,€ nor eferably y
0; Land pharmaceutically accept @ salfs phereof. 8.
A comPound according to claiml, erein FAc is
sel ected fromthe group of piperidinyl_ and

lidinyl, preferably 3- or 4- piperidinyl and 3-
i diinyl; Rl being selected fronm?%EE?xoup of

2y 3- and 4-pyridyl-, cyclofrogyl N
¥{ ., cyclopentyl, cyclohexyl; oycl gheptyl,
entlyl met hyl, ethyl, propgl
and 3<pentyl -, tetrahydrofura
rahydropyranyl, where these gr
substptuted by one or nore substituents
i ndependent 'y of each other selected &romthe group
con®i sting of NG, Cl6-alkyl-0O, Cl1 6Hal kyl-, CF30-,
Cr3Jland hal ogen, the hal ogen pref dfabl yi b%j ng
Jfromfluorine, chlorine a h nhe. R2
ently of any other R2 being sel ectled fromthe

H and Cl_6-al kyl -, ahth#meds i's
'5!’"”9 mber of Hc,
other R2: H,

<_ and butyl -, 1-,
ﬁ]mzum
oups mayeoptional |y

H

d>o a nitrogen which is
this shall be independently of ~dny
Cl6-al kK¢l -CcO-, Cl_6-al kyl -0 00-, Cl_6-alkyl -,
phenyl - CO-, phenyl -0 00-, (Cl_6-al kyl)2N-00-, WO
2009/ 121919PCT/ EP2009/ 053907 - 295 - R4 and R5 both
being H x= Qorl; y = 0;




and pharmaceutically acceptable salts thereof. 9. A
conpound according to claiml1l, wherein Hc is selected
wo ewonttee gr oup of tetrahydropyranyl and PCT/EP2009/053907
tetrahydrofuranyl, preferaBfi$-3- or
4-t%}rahydropyranyl and 3-tetrahydrofura8yl. R1 bei ng
sel gcted fromthe group of phenyl, 2-y and
il -, cyclopropyl, cyclobugyl, NyX opentyl,
, ethyl, land 2-propyl,
M- pentyl -, tetrahydrofuran
hydcopyranyl, where these g

etra

S ent |y sel ected fromthe group consi gting of
| uori ne, chlorine, bromne, iodine, o0xo, -,
Clqjalkyl-c>, ClL _6-al kyl -, CF30-, CF3-, oxadi’azolyl,
trifazol yl, pyrazolyl, furanyl, pyridyl, @nd/or phenyl,
\{he oxadiazolyl, triazolyl, pyr4zol yl
, Noyri dyl and phenyl grou% menti o above may
i Ny be substituted by one
ind%pen ently of one another selestted Mromthe group

consi st of fluorine, CH3-, ( , H2 and/ or
NC-; |WD 2009/ 121919PCT/ EP2009/ 883907 - 296)- R2
i ndep tly of any other R2 being selected fromthe

group of H» and Cl_6-al kyl -, where the ab&e-menti oned
Cl_6-@l kyl -group(s) may optionally be substituted

i ndependently of one another by one of nore fluorine
subit i s; R3 being selected frq e _group of H,
hy drox d Cl6-al kyl-O-, whereby "C1_6-Fl Ky - 0- may
tidﬁaﬁg%jbe substituted by one oplyor uori ne,

| ori ng7~gromi ne and HO-; R4 and”R5 N'ndependent|y of
one anof herf being selected from tlhe grou f H,
fluorineo”and nmethyl, preferably” R§ and [R5 Bot h bei ng
H, x independently of any y: x 1, 3 Jor 4,
prefferably x = 0, 1 or 2, preferably x = @ or 1, nost
ably x = 0; y independently of any x: y = 0, or
eferably y = 0; and pharndgeutically
eceptail e salts thereof. 10. Ac nd, according to
c. gGlaimliwherein Hc is selected f e\group of
pyranyl and tetrahydrofut -N'preferably 3-
rahydropyranyl and 3-tettahydrof yranyl. WO

4-1

009/ 12f919PCT/ EP2009/ 053907 - 29%. - phenyt, 2-, 3-
&nd 4-pyridyl-, cyclopropyl, c utyI , cl opentyl,
cyel ohexyl, cycl oheptyl, cycl opentyl net hyl, hyl ,

1- and 2-butyl-, 1-, 2- and 3-pentyl -,
rof uranyl, and tetrahydropyranyl, gﬁgfe t hese
y optionally be substituted by on r nore

nents independently of each other selected from

t hd group consisting of NG, Cl16-al kyl-0O,

Cl 6- |-, CF30-, CF3- and hal oge t he hal ogen
referablly being selected fromfl Nghl orine and
rom R2 i ndependently of any R? bei ng

selected fromthe group of H and C1_6-al\kyl -, where

_O the above-nentioned Cl1_6-al kyl - ghoup('s) optionally
be substituted i ndependently of\grie anot by one or

nmore fluorine substituents; R3 being sel ect fromthe

group of H, hydroxy and C16-al kyl -O, whefeby
Cl _6-al kyl-0- may optionally be substitute%hSy one or
nore fluorine, chlorine, bromne and HO ; and R5

i ndependently of one another being selected fromthe
group of H, fluorine, and nethyl, preferably R4 and
R5 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, nost preferably x = 0; y independently of any x:
y =0, or 1, nost preferably y = 0; and
pharmaceutically acceptable salts thereof. WO

2009/ 121919PCT/ EP2009/ 053907



- 298 - 11. A conpound according to claim1, wherein
Hc is selected fromthe group of tetrahydropyranyl and
wo edopatmpdy of ur anyl , prefera PCT/EP2009/053907
4-tetrahydropyranyl and 3- §é¥rahydrofuranyl Rl bei ng
se;ected fromthe group of phenyl, 2-, 3- and
4-pyridyl -, cycl opropyl, cyclobutyl clclopentyl
xyl, cycloheptyl cyclopentyl-v y \ ethyI
and 2- butyI 1-, 2-

Cl_6-al kyl - 0-, CF3- and halfogen, the haloge
pref erably bei hg,sel ected frontfluorige, chIorlne and
prnine R4 and R5 both being H x o] vy 0; and
rnaceutlcally acceptable salts t N 12, A
d according to general fornula_” ob cla|n11 MD

‘dﬂ rom
the ¢ D cgns%stlng of NC-, Ck6fal Ky

OO 12&919PCT/EP2009/053907 - 299 -

NN - - 17- [Rix [ R3]y whérein; o o-
b| <f%2|cygllc het er ocyclyl gr the ring nbers
ch carbon atons and at “keast 1, ef

, oaton(s) whi ch are selected fro

group of n|tr n, oxygen and sul phur, which is in the
formof -S(O)r'-,with r being O, 1 orp2, and said
heterocyclyl group is or conprises 1 on-aronmati c,
saturjated, or partly unsaturated nmmoc RC ring mhlch
CORY at | east 1 heteroatom as nember and
h erocyclyl group is bound G Me affol d by
S|dN.m3-MOWM|c sat ur at ed, paHIy sat ur at ed
mhlch conprlseSNaf\ ast (1 he&teroat om
R1 bei ng select grontt e oup of
, zal kenyl - -alkynyl

Cl_6-al kyl -S-, C}_6-al kyl - S—Cl 3-al kyl -

7-cycl oal kyl -, C3_7-cycloal kyl -Ci _6- al
’ C3_7-cycl oal kyl - C2_6- al kenyl -,
7-cycl oal kyl C2_6-al kynyl -, C3_7-
et erocycl oal kyl - G _6- al kyl -
tehocycloalkyl C2_6-al kenyl -
eterocycloalkyl -C2_6- alkyny

aIkyI eteroaryl, and heteroar -G _6-alkyl >, where
= mhe apov ﬂtloned menbers may tionally be

lsubst i 'g%lngependently of oneranother by one or

er gcyx) oal kyl -
N

N
—N
, aryl,7aryl - Cl1- 6-

more substi s selected fromthe group consi’sting
of fluorine, , 02N, F3G,

HF2C-, FH2C-, F3C CH2-, F3C-0-,

WO
2009/ 121919PCT/ EP2009/ 053907 HN \
HN | \/N KK\N N
Y
XQ\N N N
F N
o \ /
N

"E <i:>~ﬂi\ﬁi_ 0

H

chlorine, brom ne, HO,



- 300 - HF2CG-0-, HO C _6-al kyl -, R1-0-Ci _6-al kyl -
R1-S-C _6-al kyl-, G _6-al kyl -, C3_ 7-cycl oal kyl -,
wE30094zed oal kyl - G _6-al kyl -, C3_7-cycl oal ky1POF/EP2009/053907
C3_7-cycloal kyl-G _6-al -Ry$- 0-, aryl,
aryl -G _6-al kyl -, heteroaryl, heter Q@r yI G _6-al kyl -

hetijeroaryl-0-, heteroaryl- C _6-al
Q- _7-heterocycl oal kyl -, C3_{y \cycl oal
Ng-al kyl -, C3_ 7-het er ocycl pal K 1-9- with

erocycl oal kyl bei ng boun ‘a one of its
tons, C3_7-heterocycl oal -G _6-al kyl- O W th
_7-h ocycl oal kyl being bo
--io\to the G _6-al kyl- via on its ‘ﬁiatoms
iF0) 2N~o”"(K ) N-Ci _6-al kyl -, R1-0-, 10101010
R-CO, R 0-00-,NCO, (R1)2N-COO 6- alky

_O R1-00- (RL)N-, 10Riomci R -CO(_6-alkyl-, R 1-00-0-,
RL 0-00-0-,’R10-00-0-Gi _6-al kyl -, RL00n CO (Ri o)N—3
Ri 00_00-- (K10 )N-Gi _6-ai kyl -, (RL)2N-0d}0-G _6-al kyI

-10 (1- )N-C 6a|ky| , HR©
hNO. (i-< )NGC _6-alkyl -

| N (R1)2N-S02-, (R1) NB- kyI , and
N- S02-,  whereby any of 7- cydLoal kyl -
HO cl oaI kyl -, aryl -, _%}I OUps
i oned above may optionally b i tut\ed HO
02N-\ -, HF2CG-, FH2C-, F3 - F3c-©-,

HF2C- 0-, G, 6-al kyl-, R1-0-C _6-al kyI ’
RlOSO6 alkyl-, G 6-alkyl-, (RL)2N, O
( )2N-Ci _6- aIkyI R(R10)2(R10)2R-
CO-Ci _6- aIkyI R(K )N-Ci 6-HaN|ky
R10- 00-0-Gi _6-al kyl -, R10-
10) 2N-CO- (R - 102 (K)N— |
(R1) 2N-00- (K ) N- SO2-
s02- (R1)2N-00-0-G _
(R1) 2N, 00- Rl)N-CI _6-alkyl-, R NSB2- -10(R10)2-10. .1
2

(R R1O-00--10




(1- NG _6-al kyl-,(F< )NCG _6-al kyl-, (R1)2N S02-, (R
) NSO C alkyl-, or G _6-al kyl-S02-; R2 independently
w@booany19ot her R2 bei ng sel ected fromthe groupPOIf/EPL0)9/053907
fluorine, NG, F3C, HF2C-31¥H2C-, F3C CH2-, carboxy-,
| kyl - (preferably C2- 6-al kyl), 82-6-al kenyl -,

C2- 6-jal kynyl -, G _6-al kyl -S-,

G 6 kyl-S-C _3-alkyl-, C3_ WO HN N

2089/ 1209 ™QPCT/ EP2009/ 053907 - 301 - C)%ta\lf'\kynyl -,
C3 ocycl oal kyl -, NT N

h
‘Met enocycl oal kyl -G _6-al ky| -,
G@r oc al kyl - C2_6- al keny I
- het &r ocycl oal kyl - C2_6- al kyny
al kyk~g”heteroaryl, heteroar
~6-alfkyl - al kyl 0-C2_3-al kyl -, (R10) 2\ _CO_
(Ri0)2N-00-3 R o-CO(Rio)N, Rio-€03 r) io2N CO
(RRO)R, Ro s02 (Ro)N, and 1- C _6-al kyl - S02-3

r heéabove-rrenti oned nenbers may optionally be

Stit{t
[ftuents selected from
chlori ne, brom ne,
F3C-CH2-, HO G _ ’
i _6-alkyl-, G _6-arkyl 9, (Rio)2NL

.é) G _3-al kyl -, and(Rl)ZN—Od-, and in case R2
is at Eched to,a nitrogen which is a ring nenper/) of
Hc, this R2 shall be independently of any othe? R2:
FRC- CH2- 3 HF2C- CF12-3 Ci _6-al kyl -, C2-6-al kenyl,
|-, G _6-al kyl-S-d _3-al kyl-, Q

| oal kyl -, C3_7-cycl oal Iy ¢ _6- alk C3_
Nkyl - C2_6-al kenyl -, 7
| ol kyl - C2_6-al kynyl -, e (RlaNkyI -,

t€éroagycl oal kyl-C _6-al
C3 het’er ocycl oal kyl - C2_6- al ke

CS—Q
aryl -G _6-al kyl -, heteroaryl, heteroaryl -G _6>atkyl,

Cl et erocycPoal kyl - C2_6-al kynyl -, ary¥;
Rl10-C _3-al kyl -, R1 00-00-, (R10)2N-00-, R10O 002,
or G _6-al kyl -S02-, where tthe
ti oned nmenbers may optional Iy be substituted
i jndepgndént |y of one another by opgor N\
I'tMents sel ected fromthe gro cofjsi i ng of
[ HO, NG, 02N, F3C, -,
3C G _6-al kyl-, R1-0-(C 6- aN(yI -,
_ R10-0-3 (R10) 2N_, 0.2 ) NG _3al kyl -,
d (R1)y2& 00-; R3 independentl ei ng sel\ected from

the group of H, hydroxy and R1-0-; R4 and

I ndependgnt|y of one another being selected fromthe

groupHof/ H, fluorine, F3C, HF2C, BHR2C, and

G _3-dl k- WO 2009/ 121919PCT/ EP20QP/ 053907 - 302 -

r zand/ together with the catlidpn ¥ oI to which

they ale hound forma 3- to 6- nenplered! cydl oal kyl

group, where the above-nentioned [menters 'Nncl udi ng t he
{e )

carbocyckicYying formed may optigally be /Substituted
i ndependent lly of one another b d or no
substituer?s ;sel ected fromthe 'grgdp consi‘stdng of
fluorine, HO, NG, 02N, F3C, AF2C, FH2C,

F3C- CH2-, HO Cl_6-al kyl -, CH3-0fcf 6-alkyl-, |
Cl_6-al kyl-, Cl_6-alkyl-0- and (Cl_6-al kyl-)2N-00-; Rl
i ndependently from any other Rl being selected from
the group of H (but not in case it is part of a group
bei ng sel ected from R100-00-, R10-S02- or Rlo ,,,,"_,



uu ), r3u-uri2-3 L.1_6-al kyl -,
L.2_6-anenyi-, 3 _7-cycl oal kyl -, C3_7-cycl oal kyl - Cl1- 3-

wa@bkdogh2191aryl , aryl-Cl_3-al kyl -, heteroaryl, andI/EP2009/053907

heteroaryl -Cl_3-al kyl -, and2fn case where two Rl
groups both are bound to the sane nitrogen atomthey

erocycl oal kyl ring, a hergi nPone of the
pf\mhe het er ocycl oal k [ rmed may be
epl acedXhy=Gf, -S-, -NH, -NFCN\6-cyclypal ) -,
C3_|6-cycl odl kyl -C1_4-al kyl ) - Brr- N( Q44 alkyl ) -

ly, @andNin particular preferably ingase of
00-,| thgse two Rl groups together w said
ato ey are bound to forma grolip skl ected
from pi peridinyl, piperazinyl, pyrrolidinylN
nmor@@hol i nyl and thi onor phol i nyl, and where t%e ,
e-menti oned nenbers may optionaluy be substituted

HNde ntly of one another by one ¢
slubst tudhts selected fromthe gr ting of
"ot i N, chl orine, bromne, HO, N F3C,

HF2C-, C-, F3CCH2-, HO Cl1_6-al N’
“0-cf_6Nalkyl-, Cl 6-alkyl- and CI8-alkyl-O: x =
, 1, 2\ 30r 4, preferably x for 2/ preferably
o%X = 0 or ©  nost preferably x 071 VWO

2009/ 121919PCT/ EP2009/ 053907 - 305 F 'y =0-®r 1, nost
preferably y = 0; and pharmaceutically acceptabl e salt
foflms or solvates thereof, with the @roviso that if Hc
[ nyl, which is bound via the garbon atom next
dXygen of the oxetanyl, they substi t uent
atNach®d to said carbon atomvia al - - dpacer. 13. A
conpougiii§cording to claim12, ergin Rt is a
Oet ero€yclyl group according to f or mul a\bei ng

el ect fomthe group of for ae 1.1, /71.2\and 1. 3:
formula I"1:;, * X1# ( )n \  )()(

ith n 1,/2, 3; xl,
X2, -3, A i ndependently from each™@ her bei ng
CH244CHR2, CHR3, O(R2)2, CR2R3, 0, NH, NR2, or’ S(0)r
Wity 0, 1, 2, whereby at |east onef X1, X2, X3
\S @, NN, NR2 or S(O)r.; WO

200% 12 PCT/ EP2009/ 053907 - 304 HN{: anj ng that
the Nimg i g not aromatic, while for p= on@ bond

within tNe ring systen1optional|¥ a Woubl e bond

and for_{ =2 or n = 3 one bong wo_bondg—w t hi n
the rifig systemoptionally may b doubke band(s),
t hereby replacing ring-nmenber boynd hydrog ons,

wher eby @Uch doubl e bond(s) preferably being GC
doubl e bond,’ nore preferably the ring bejng saturated,

la 1.2: g) with A being the ring system of
N

N




B being a 3, 4, 5 or 6 nenbered second ring system
that is annelated to A and that besides the two atons
waedoreibond - which may be a single or a doubCEERING053907
- it shares with A consist$2bnly of carbon atons and
t hat ﬁay be saturated, partially saturated or
ar oma t he substituents R2 and/ or R3 ijndependentl|y
of her and independently of eagh may be
ringjlA o ring B; whereby the two ring gfors that
re bythetvvo ring systems A af &t h may be
both may be nitrogeg atonms or o may be
nd \t he ot her one may a
otarbon atons or one )car bg
initrogen atom are preferred and/bwo carbon at ons are

re preferred; fornula 1. 3: WO
009/ 121919PCT/ EP2009/ 053907 - 305 - A Obeing the ring
systemof forrmula 1.1; C being a 3, 4, or 6 menber ed

rated or partially saturated seqgN i syst em
isspiro fused to A and that bes des heNone at om
N atdws and the
ents R2 and/or R3 independeptly of each other
NPe at ring A or
pei ng sel ected fromthg group of

C3_7-cycl oal kyl -, a O

pstl kyl - G _3-al kyl -, C3_7-heterocycl oal kyl -,
and heteroaryl, where the above-nentioponed nenbers
may optionally be substituted i ndependentlly of one

y one or nore substituents sel®fteq Fgomthe
ing of fluorine, chlorine, rie, HO-,

| Fi«n-, HF2C-, FH2C-, F3C- CH24, F3C b
N:i -al kyl -, RL-0-¢ _®“a ,
7 cycl oal kyl - - 0
~ai\ 6-al kyl -, aryl aryl -G _6-al kyl -, -
, eroaryl -G _6-al kyI -, CG_ o

7-he erocycloa kyl -
C3_7- het erocycl oal kyI G _6-al kyl -, HN 8y
tetra ydr of uranyl-0-, tetrahydropyrany ’

N
1-0- with plperldlnyl bei g Jound tra\tgvia
fitsNying Catoms, pyrrold yvvit
Ryl bei ng boundtoO\a one [ taig
( )2N-, (RL)2N-G_6-al kyl -, R1-0-, ,
R1) 2N- CO-Gi _6-al kyl -, R10§0- (RL0) N-,
G _6-alkyl-, R OCOO, Jand

OO (Rl ) N-; wher eby any of the | oal kyl
C3_7-heterocycl oal kyl -, aryl, hetero ryI N
tetrahydrofuranyl, tetrahydropyranyt; erN di nyl ,

-groups nenti oned ef:blév

By NC-, 02N, F3C, -~ FH2¢-

C-0-, HRF2C O- R10- 0-!C1_6- al kyl\-

R10-0-, R -00-, RL06-00-, or (RI®)2N-00-,

y pi “o nyl or pyrrolidinyl preferably are

It ut ed R1-00-; R2 indepen Etly of any ot her
WO

may optilgnal |y be

R2 being sel ected fromthe group

2009/ 121919PCT/ EP2009/ 053907 - 3 - whege the

above- nenti oned nenbers may optpon N . supstituted
i ndependent|ly of one another b Imor
substituents selected fromthe gr oup dd ting of

fluorine, chlorine, bromne and G _ aI W and in
case R2 is attached to a nitrogen sNa ring
menber of Hc, this R2 shall be in pen ently of any
other R2: H, F3C CH2-, HF2C- CH2- i~ 6- al kyI -, CG3_
7-cycloal kyl-, C37-cycloal kyl-Ci 6 al kyl -
C3_7-heterocycl oal kyl -, C3_7-heterocycl oal kyI G
_6-alkyl-, aryl, aryl-G _6-alkyl-, heteroaryl,
heteroaryl-C _6-alkyl-, Ric)-0-C _3-al kyl-, R 0-00-,
(Rl) 2N— 00- R1 00- or CI _6-al kyl -S02-, where the

. . R | o J__ s B T I e T I T T Y 1



6-al kyl-0-; x =0, 1, 2, 3 or 4, preferably x =0, 1

or 2, preferably x = 0 or 1, nost preferably x = 0; vy
wWe2®9/1o1914, nost preferably = 0; and phar macect/ERBbY/§53907

acceptable salt forms or s@E%ates thereof. 14. A
Fconpound according to claim12, wherein Hc_being a

Ret erocyclyl group selected fromthe grouﬁaof - 308 -
N OH* Nr O OONSS NNNN N, NNNN- W,y

N / EP2009/ 053907 - 309 -
4 ar 59=1,20r3 * )P X =0, S
3, 4 or 7x1, 20r3 e
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Rl being selected fromthe group of C _8-al kyl -
C3_7-cycl oal kyl -, C3_7-cycl oal kyl -G _3-al kyl -
w0094 twier ocycl oal kyl -, aryI and heteroaryl, PEBER200$1653907
above- menti oned menbers nmay23ptional |y be substituted
i ndependently of one another by one qr nore

substituents sel ected fromthe groupitonsisting of
fl chlorine, brom ne, HO, , F3C,
C, F3CCH2-, F3C 0-,
& kyl -, R1-0-Gi _6-al kyl - W
C3Nf-cy | oal kyI , C3_ 7-cycl oalk | - kyl -, aryl,
aryl - | kyl -, heteroaryl, hejeroaryl-&8_6-al kyl -,

_ 7- tefocycl oal kyl -,

7- het cycl oal kyl -G _6-al kyl -,

tetrahydrofuranyl 0-, tetrahydropyranyl-0-,

pi peridinyl-0- with plperidinyl bei n@D bound to 0 via
onof its ring Catoms, pyrrolidinyl}0- with

oIidinyI bei ng bound to O vi aHdie

ato R1) 2N-, (R1)2N- G _6-al kylls,

(R10)2N-COC| 6- al kyl

RLON 00-'(R1IO)N-Ci _6-al kyl-, R O

o,

_7-heterocycl oal kyl -, aryl, hgt oaryl
tret r ahyer@f ur anyl , tetrahydropyranyl, pi perl di nyl ,
pyrrolidinyl -groups nmentioned above may optionally be
subspi tuted by NC-, 02N, F3C, HF2C, FHRC,

F3C -, F3C-0-, HF2C-0-, R10-0-Cl_6-mM i
GHNG- a -, R10-0-, R -00-, R100-00-, f b')ZNOO-,
e Nperl dinyl or pyrrolidinyl prfeféfab ar
ubshi tuted by R1-00-; WO ~©
09/ 12 PCT/ EP2009/ 053907 - 310 - ndep ntly
of Jany ®ther R2 being sel ected from the group of H,
Fillorine, ¥3C, HF2G, FH2C, F3C CH2-, G _6-al kyI
(preferably 'C2_6-al kyI) (R1)2N-00-

of.f1 lorite, chlorine, bromne and C[_6-
case Ni s attachedtoanltroge@ ,
menber Hc, this R2 shall be inde

~ gt her :J)H, F3C CH2-, HF2C- CH2-,

~ scycl okyl -, C37-cycl oal kyl -G _6- al kyI
_7-heterocycl oal kyl -, C3_7-heterocy@ oal kyI G

6-al kyl -, aryl, aryl-C _6-al kyl -, hefleroaryl,

heQer oar vyl -0'_6- alkyl-, Ric)-0-C I3Na| Kyt Ri 0- 00-,
ON-00-, RL -00-, or G _6-al kyl - whire t he

Hibovg-Rent i oned nenbers nmay opti omal N be Nsubstituted

d ndently of one another by ope or nor
sulstituents sel ected fromthe Groyp consgfst}ng of

| uor | and Cl-6-al kyl -; R3 being selecteddromthe
roup\of! i ndependently of any other R3: H, hydroxyl

nd G 6 al kyl - 0-, whereby G _g al kyl -0-_may
opti onaIIy be substltut ed by oneTo m)reofl uorine,

chlorine, ,bromne and HO-; R4 a ently of
ap Bt R
3 Ny of one

one anot her being selected fro
fluorine, and methyl; preferably

anot her being selected fromthe group of H 3and
fluorine, nore preferably R4 and R5 both beingH, WO
2009/ 121919PCT/ EP2009/ 053907 - 311 - Rl inde ently

fromany other Rl being selected fromthe group of

Cl _6-al kyl-, C3_7-cycloal kyl-, aryl and heteroaryl
where the above-nenti oned nenbers may optionally be
substituted i ndependently of one another by one or
nore substituents selected fromthe group consisting
of fluorine, F3C, HF2C, FH2C, F3C CH2-,
CH3-0-Cl_6-al kyl -, Cl1_6-al kyl-, and Cl1_6-al kyl 0-; x =

A ~ ~ o A T I 1 o ~ A o ~ Y T I



WO 2009/ 121919PCT/ EP2009/ 053907 - 312 - and in cases

R2 is attached to a nitrogen which is a ring nenber of
woiegootibiosy R2 shal | be i ndependently of any ot heeT/R22009/053907

H, Cl16-al kyl-CO, Cl_6-aFR¢#-0 00-, Cl_6-al kyl -,

phenyl -CO-, phenyl -0 00-, (Cl_6-al kyl)2N-00-, where

t he abpve- nenti oned nenbers may optiongally be
suq§ﬁ' Led i ndependently of one angf, one or

re flupriNne substituents; and R4 apd Rp bring H and

ently fromany ot her er | ected from
t he group Cl _6-al kyl -, phenyl, and pyri wher e
F~I>Ehe above-frent i oned nenbers nmay optionally be
F substitut edlihdependently of one anot her Re or

nore substituehts selected fromthe group consissting
of fluorine, F3C, HF2C-, FH2C-, F3C CH2-,
CH3-0-)C1_6-al kyl -, C1_6-al kyl-, and C1_|6-al kyl O-. 16.

N cldNpo | \@ccording to claim HNgsggﬂ% bei ng
el ectedlfrOmthe group of tetr ranyl,

te raHydrdwuranyl, pi peri di nyl, yrroli%iny ; and Rl
bei ng sel e d fromthe group phenyl, 2/, 8- and

4-pyridyl, p¥5in1dinyl, pyrazollyl, thiazolyl,©

cycl opropyl Tycl obutyl, cyclopentyl, cyclohexyl,
cycl oh

ptyl, cyclopentylnmethyl, ethyl, gropyl, 1-and
-, 1-, 2- and 3-pentyl-, tetrahyldrofuranyl and
yranyl, WO 2009/ 12191 POHN%%%E@%{OSBQO?
ery these groups may y ‘
by one or nore substwtuentéyseﬁ cted from
the group donsisting of HO-, NC-, C _6-al kyl -9-,
Il G _6-al kyl/£, IC3_ 7-cycl oal ky1-0-, O
N C3 _7-cyclo | -Ci _3-al kyl -0-, CF30-, CF3-, fluorine,
chlorine, brom ne, C3_7-heterocycloal kgl - and
Ns. C3_7-heterocycl oal kyl -G _6-al kyl-. R2 [ndependently of
 otherHR2 being sel ected fromthengr Nof H and
N._@nd in cases R2 is dtta hedllt oNa nitrogen
eh 19 ring nmenber of Hc, this ShalN be

i ndepen of any other R2: H, G _6-al 00-,

G _6-al k-0 00-, G _6-al kyl-, phenyl-CO, 0

phe 00-, (G _6-al kyl)2N-00-, where th

abov ntioned menbers may optionally be subst’ituted
i ndependent |y of one another by one or Chore fl uorine
sulstituents; and R3 independently ny ot her R3
beilhg sel ected fromthe group of H ,/ hy y and

HBI~_6> %I-O-, whereby G _6-al kyl 0-3 omtional ly be
substiit uNed by one or nore fluopine, chl & ine, brom ne

andN'HON preferably R3 being HY) and R4 gdnd R5 being H
and x > 1, 2, 3 or 4, preferably x =[{0, |1 or 2,
refefably x = 0 or 1, nost preferably =@; y = 0,

or 1, P preferably y = 0; and pharnaceutically
acceptabl e >salt fornms or solvates thereof. 5 WO

2009/ 181919PCT/ EP2009/ 053907 - 314 - Hi%zj_\
HN \ N A
Q\/K\)TN F N .N



17. A conmpound according to claim11, wherein Hc being
sel ected fromthe group of tetrahydropyranyl,
wo edopampdy of ur anyl , piperidinyl, pyrrolidinyl;PernEPRL/ 053907
bei ng sel ected fromthe gr@@%'of phenyl, 2-, 3- and
4-pyridyl -, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyt, cycl oheptyl, cyclopentylifethyl, ethyl,
propyl N and 2-butyl-, 1-, 2- apg tyl -,
tetrahydrgf ukanyl, and tetrahydropyranyl ,Nwhere these
ps N& @ﬁ*ionally be substitut’edNnby NMne or nore
ituents selected fromthe oup copsisting of
N="N Cl6-af'kyy -O, Cl1_6-al kyl - 30-, {CF3 nd
hal ogen, the dial ogen preferably™being s C ed from
the group of fluorine, chlorine and brom ne.
i ndegendent|y of any other R2 being sel ected fron1the
of H and Cl_6-al kyl -, a d in casgs R2 is
Cheehto a nitrogen which is rlrﬂﬂ &Qof Hc,

sNaII be i ndependently of1ian

kKyN- CO-, Cl1_6-al kyl - G- 00-, 6- al'kyl
phenyl - phenyl O 00-, (C1_6- 1)2N-O?%ijﬁ@?re
t he above- ti oned nenbers may optional ly \be
substitu I ndependent|ly of one anot her by Ghe or

nmore fluorine substituents; and V\DO

2009/ 11919PCT/ EP2009/ 053907 - 315 ;Hiﬁfghydroxy and

Cl6-al Kyl - O, whereby Cl1_6-al kyl -y ptionally be

bBEIN"t by one or nore fluoring, chloNi ne, brom ne
nd 3 @ferably R3 being H; @ndy mnd RS being H
N ant x N o,N1, 2, 3 or 4, prefera ly x = 1 or 2,

preferably <= 0 or 1, nost preferably 7y =0,
or 1, nost{ preferably y = 0; and pharma %5 1y
accept abl e fornms or solvates thereof.~18. A
conmpound accordirng to claim1 charactqflsed in that

the compound is selected fromthe gro of o o
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, N NN vy WO 2009/ 121919PCT/ EP2009/ 053907 - 337
- O HN---- 1INtN------ Ns... 1100 and the
waet@papiosder es of each thereof or tautoneres pET/ERINY/053907
thereof or solvates of eacR2%hereof or
pharmaceutically acceptable salts of each thereof.
9. A conpound according to any of|jclains 1 to 18 as
N kcanent, preferably as a nedhﬁ%jz?i for the
tregtmant of a CNS disease, nore pgeflerably as a

icement for the treatment of CNsS di sease, the
treat of which is accessi bl y the/inhibition of
gor di tO clainms 1

¥di cament " or t he

PDE9.¢ 10\20. Use of a conpound

to 18\for the manufacture of a

treatnment of a disease that is accessible Ay the

i nhi boti on of PDE9. 21. Use of a conpoand accordi ng

to any of clainms 1 to 18 for the manufagture of

15rmedi c t for the treatnent, aneliorlati on or

pr g of cognitive inpairnent beNngyrelated to

pefr cepti ol concentration, COgRL}jfN \Garping or

ry. ¢223\ Use according to cl aim{21,” characterised

hat t\he/medi canment is for thégFeatmeny,

lioration or prevention of cogn!!neei ajﬁnent

F F bei ng related to age- 20 associated™fearning ggg_
menory i nmpairnents, age-associated nenory | osges,

vagcul ar dementia, craniocerebral trauma, str9ke,

\a occurring after strokes (pgst stroke
enght '), post-traumatic denentia

) , Jlgener al
gcentr ation i npairments, concertr af | mpai rment's
in cmifﬁin with | earning and nmepory- piobl ens,
i
0

zhei¢drer \s di sease, Lewy body denential _denegtia with
egene on of the frontal N
2009/ 121919PCT/ EP2009/ 053907 - - rgcl udi ng
Pi ck's syndrone, Parkinson's disease, progressive
nygl ear pal sy, denentia with cortic@basa

delgener ati on, anyotropic | ateral rogsis (ALS),
HHONt™gt on' s di sease, nultiple sclero i%N t hal am c
g %f%tion, Cr eut zf el d- Jacob SN
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denentia, HV denentia, schizophrenia wth denentia or
Korsakoff's psychosis. 5 23. Use of a conpound
waewonzionyg to any of clains 1 to 18 for the naptlf/BER1009/653907
of medicament for the treafA@nt of Alzheiner's
dk§ease 24. Use of a conpound accordjing to any of
|nB 1to 18 for the manufacture of 1 di cament for
gat ment of cognitive inpairnmenty As due to
elﬁér s disease. 25. Use @f agconpound atcordlng
anW of clalns 1 to 18 for thexmanyfanturél of
nedlca t he treat nent off R di sor S,
i pol &r d| der nmet abol i ¢ syndr olfé, pbesity
i abet} nel @tus hyper gl ycem a, dy pidenlgkzo
I mpai red gl ucose 15tol erance, or a disease of fhe
testes, brain, small intestine, skeletal nuscle, -
art lung, thynus or spleen. 26. dPharnaceuti cal
c jtion conprising a conpound aggording to any of
1 to 18 and a pharmaceuticll carrnNer. 20 27.
thho or the treatment of a condii @S defined in
any qf cp ns 19 to 25 in a patiént tonpki sing
adm ni erlmg-to said patient aAQjerapeytically active
anDunt of conpound accordi ng any o lainms 1 to
2528. Conbi nation of a conpound accord to any
claims 1 to 18 with another active agent for the
nt of Al zhei ner's disease. ’
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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 PDES9.

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
PDES9.

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 to 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.



