1- HETEROCYCLYL- 1, 5- DI HYDRO- PYRAZOL( 3, 4- D] PYRI M DI N- 4- ONE DERI VATI VES AND
THEI R USE AS PDE9A MODULATORS The invention relates to novel

1, 6- di subwbi2burmesspyr azol opyri m di nones of formula (1), pOTHEP204b/054050 N
N----N1T L& (1) in which Hc is a tetrahydropyranyl-group and RL is the
group VW, whereby V and 5 Wi ndependently of each other may be an aryl

gr oup OrHBTEROEY@yYOal yd-DHRY,-PYHAZONO [ ndepErvaentiiy- ofONEaDER IVAMEVESTAND

opt i onaHEIR WEESAMHPPEAMEDVLAXOB®r di ng t 0 one aspect of the invention the new
conmpounds are for use as nedicanents or for the manufacture of nedi caments,
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conditions may for exanple be associated with AIzherner S dlsease. The new
conpounds are also for exanple for the manufacture of nedicanents and / or
for use in the treatnent of e.g. Al zhginer's disease, in particular for
cognitive inpairnent associated Wi n\ner's di sease. The conpounds of
the invention are PDE 9 inhibiE@rs. 15 h @RCUND OF THE | NVENTI ON The

i nhi bition of phosphodi esteras is one of the currents concepts
to find new access paths to thg eatNent of cognitive inpairnents due to
CNS di sorders |ike Al zhei mer' R Di €ase or ﬂme 0 any ot her

neur odegenerati ve process of 20the brain. ﬁ)the present invention, new
conpounds that follow this concept are presented Phosphodi esterase 9A is
one nerndemhicf th@avtetﬂahy‘/(mrpyrsaan-gmwsan’ftbstl ésthergroap.V-Theésehersbyeandodul at e
the levels of the cyclic nucleotldes 5 - cyclic adenosi ne nonophosphat e
(cARP) me@p@e@enéy&fpece,@mﬁﬁn% Wb@@v&t@ qrelpieyoaryt r&@ép,w%

2010/ 11@&@&&9%5%%96%&%?% BFL dYPLYdfiRebcAVP and cGVP) are

i nportant second” messengers and ere ore p ay a central role in cellular
signal transduction cascades. Each of themreactivates inter alia, but not
excl usiAasbyding te pee mskeokafdbe iMantipndheinevwkéompeurds aneafioe dSEBRSCAMP i s

call ed pratein kinase A (PKA), and .the rote n.kinase, activated bby cGW is
cal | ed TRGREAnt HEBE t1¢ mareec BNy ERR A BRI P RRETIE ShedBaPERR Hr 1 Lo
phosphary krabfméntafdeRiditRins @nkbtring Eficie |ﬂrpé?é@r§tﬁirﬂ%oh§erﬁrat|dhn |edtamgel s,
G proteincoupl ed receptors, structural proteins, transcription factors). It

i s 1posSirinempry. Shich qmﬁltmrs maref@@@mpler@es@'s@eraéed:mh Adaleis®y® t o control

aw de t f._ph d f organs.
However, 56%13 X-h |”|e?:” %ﬁhﬁég&%@g €|8§?§rs§fa§8b|§ me ﬁgﬁﬁfégﬁj%cql y on effector
ol eculmedrcé'rlmeﬁts arid 1 6r fon@es,in fies treamngtenf el dlodlzbéMRrissdisdhse, i® act
directly on ion channels and thus is able to inf]luence the cellular ion

concentie&iGU# PF&QQ@W"P anwnegtag,qocrateq(y@th Nebeprgra diseaspglhesg, 37- 64) .
The ph K mechani smfor the activity of
CAMP an %ﬁ oﬁtﬁﬁﬁeﬁﬁ&ﬂarﬁ@?gﬁrﬂg%@%r espondi ng physi ol ogi cal
processes. PDEs 15 hydrolyse the cyclic nonophosphates to the inactive
noddbphosphates AMP and GW. Currently, 11 PDE families have been defined on
the basis of the sequence honol ogy of the correspondi ng genes. |ndividual

PDE ge rentiated by letters (e.g. PDELA and
PDE1B) rhe‘??%'%@@@ﬁhh@@ﬁ'ms within a gene also occur, this is then
i ndi cated by an additional nunbering after the letters 20(e.g. PDElAl).
Hunan I?%%hm&)rpd)mmpmdue%muee%okmm?% ONENST tAgIcOreAR cbricdprs ity Wi th
ot her PDEs does not exceed 34% (PDE8A) and is never |ess than 28% ( PDESA) .
W t h aﬂmdr%ap%e%mtewemﬁsv%tmnt@f cegmilve Irnaauswenbﬁdleerm CNSDE9A has hi gh
25af fi

CAMP=2 (5§ m %ﬁh@%ﬁhebﬁ%@gﬁggg%gﬁg@g dé drg&%%?rﬁaelr%@@ﬁggesgl ng that
t he0en2|yerbrant‘i'\hﬁhttheip$e$mtt imagtioat adwmonq@d?rdslmamOwhbmomept d¥est ern

bl ot anaﬁ%ésr s that PDESA is expressed in humans inter alia in testes,

brai n, &N eInt estine, skeletal nuscle, heart, lung, thynus and spl een.
The hi ghest expression was found in the 30brain smal | intestine, kidney,

pr ost alphospAbARsterEse §N |§%”r\e(rﬁeﬁ1|b%r o?fheé\k/rde fémrl?'d?'phogbﬁéﬂlreste%s 273 (25),
15559- 15564; Wang et al., Gene, 20083, ene for human PDE9A
is | océ&reéemmzamesnﬁedwet@mzevelsmmecmm rwbeczrdeS\EGB' cycllc adenosine
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Cl assical PDE inhibitors do not inhibit human PDESA. Thus, | BMX,

di pyri danol e, SKF94120, rolipram and vi npoceti ne show no i nhi bition on the
i sol ated enzyme in concentrations of up to 100 m cronolar (pM. An 51 C50 of
35 micronolar (pM has been denonstrated for zaprinast (Fisher et al., J.
Biol. Chem, 1998, 273 (25), 15559-15564). Murine PDESA was cl oned and
sequenced in 1998 by Soderl | ng et aI (J. Bi oI Chem 1998 273 (19)
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PDE9A is not increased by cGW because it has no GAF domai n (cGWP- bi ndi ng
domain via which the PDE activity is allosterically increased) (Beavo et

al ., Currwotofdpiimizon in Cell Biology, 2000, 12, 174-179pcTRBE®WOELB bitors
may therefore lead to an increase in the baseline cGW concentration. WD
2010/ 112437PCT/ EP2010/ 054050 This outline will make it evident that PDE9A
engages into specific physiological processes in a characteristic and

uni que aygliheucleatidesn(cAME iang 1GMP) Bee mapertaTt seoedd nerseageer@rdical |y from

o o1 Aot picenh At B Sona SR A el BB N6 bi 1 or .

The conpattidsesiintérailianBUEnat exVusNaBirotein Ririses Y Thé prateirekifasér t he 1
position of the p Xrazol oEyrl m di ne. W04096811 di scl oses heterocyclic

bi cyc| estivatepiiroCAMRI ibicaded PrRSein: Hease 8Pkt aod the ats&e@wnasﬂmtaﬁt@i type 1
ds

oo aRa CotlEnSasen oRRE BhHSES By bR PRS0

art is tdiphesplectytate ah&fmbeﬂ ofycetlular Iea‘ectwcplr@temsd(e glaon channes, GAzrotinpl es

it is ref e"red to WD0205742Frei whi ch di scI nucl e§s| des . erl vatl ves,

whi ch &PEPIESHIEEPPIONS SIUCKIGAL ORIAgclFRNSAKIR 97‘ 051 Frelp edﬁ e ¥eY60315,
whi ch %a%os%%%nattﬁé ﬁﬁglpfér‘id ¥eMP @ céﬁ‘t‘?o gfofhepat' tis C

i nfection or EP67965 scl oses corrpoun s that serve as

ri bonu@hgemlmarmmnﬁses nana videWs2ie02053636s. Mowereritise Cydiesysieatides

L- nucl eosi i hhoth the h
i tHSr e S9ET8 gREdretly D ehcsl Moo te tid RAGwa b EREmpl et ©
show atcdi@pss a@Ieetoeéitt%lrr‘eEtI)ﬁén%h Bhatels YAE ARG 8dbIgits FfREAEe itMd BN dIaF S of

the El activation enzyne that have a sul fonam de noiety. 20 W05051944
di scl odes ce&e&rﬁteéw@dm\aewumdNﬁuet @/es’?f@ésNeﬂmbl@/héQ%eéﬁn%?r@%fmﬁmI eosi de

ol 7 g PhAN BRI A () S B TS BB ST B KAV A%k nones
whi ch GMPRIRY, thds amclrh fomtmelidrasspord got)rqetbkb@celrmbceﬁbsf @DHEde treat ment
of cardi ovascul ar and cerebrovascul ar di sorders and di sorders of t he

urdéenlhygroﬁ%tr@rﬁy@lﬁwm PLeipsdode inagtise M@PhosPBawsIIVIP anch 147234,

DE1149
of foct AN ST SRS PHTEE RrfiRNe hE) S HRER Jtihed ofNE tasROsANE klehes (19
nyocar dioaholbdy ofithel mnres%ﬁﬂ&lﬁ@éﬂé‘s dmsmdubleBDE)getmlwqtmnmnfadnlnyeae\/\hl ch have

2010/ 1 S8 PPRAPERSO P OsPoh 0 DEMACHSORD B | Bfsrent Spice valants within a

styryl @ene@é&exéumm Téot'h%ﬁ |H‘@|b5fé a@%d@ﬁ%hgyﬁtﬂn%n%?‘t@? gttérls and

anti-inflammtory agents for the atnment of, for exa

OB2ECTI(¥g. BOEHKE! ). NVENTI ON Changes in the substitution pattern of

pyrazol opyrim di nones result in interesting changes concerni ng bi ol ogi cal
activity, respectively changes in the affinity towards different target
enzynmes. 10Therefore it is an objective of the present invention to provide

conpourHigmas P ®A wadasehedand setju@@déd B 998, Mhetdiainel Avididentitiadvith
ef fectivel y nodul at e PDESA for the f)ose of the devel ogment of a

nedi caftigr PPRS sivesinatiexeeeh 3¢ Ve84 avd ferevd legminan; (PEESA)r eat nent
f wh t

T At i

manef acfiinity fof c@Mrdncaiuitivn, RDESA & $eleettvmﬁot c@‘l\/llEIN&rdﬁoscAdﬂ?szwfet anot her

bj ect f th t d ds which sh
¢ avour b sapE b P VA AT HaMF e Gaar, sHAORESaRe AV |5 to
or v 05, RORPRURTob BlecBY EaRS A RAS Wl Sl PRIISISIBE A i avour Tor

PDESA i nhibition over ot amly 20 and ot ar macol ogi cal
t ar get ?I}EﬂAhg/exmnessedayn Ipmmandmtehahapietestes amammgejnte@tnearshelleml

bj h di f
Cr et mtaE L KT IRPUS Srf et TRE oD P BIEBrOn HES (v PELL Bk ng

di sgaseyrain, §|¢1'a11'|rﬁte§t"he Addresy, prestsrt chloveBhd %@lé‘elmr(thﬁfermw glea/oa _
phar maceut | cal osi tion conpri m%a conpound as herein described, in

parti c@l?aﬁmt,ﬁ%ﬁe2 3&259\3155%155 th; @thta/cﬁque 2003p3bI1S-24rkMher. WO

et hod B%t Eﬂéﬁgﬁqﬁ@%ﬁﬁ%’?ocr%&ﬁ?%ﬁ st 2 ne 2 b PEB R e n i 1

mammal in need of such treatnent, preferably a human, conprising

adm nistering to the manmal a therapeutically effective anmount of a
conpound as herein described, in partiular in the clainms. 5 The present
invention further provides a conpound as herein described, in particular in
the clains, for use in a method of treatnent of the human or ani mal body by
therapy 10 DETAILED DESCRIPTICN CF THE PRESENT INVENTICN The conpounds of
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Hc2: 5Hc is 4-tetrahydropyranyl -, whereby one or nore carbon ring aton(s)
thereof optionally may be substituted by one or - where appropriate - by
one or twwowhstikdsuents i ndependently sel ected from t he pgrarpoiofosfosaori ne,
NC-, F3C, HF2C, FH2C, F3C-CH2-, Cl1_6-al kyl-, Cl1_6-alkyl-0- and up to one
carbon ring atom may be substituted with oxo. 10 Hc3: Hc is unsubstituted
4-t etrahydropyranyl . It will be evident that whenever Hc is

t et r ahyBXPHH: aH9nnailva splies vatiants f GIDERA have been idargiliedd Guirpan ef Ak,

R R e e R A T e

I's def IPBEOAYTHS |BMX, aipyriatedie NEKFOA$201roliprain® ane iripoeelinéshbw rwher eby
the index |j descri bes the order of preference, ascending fromRL' 1 to nore
pr ef er iAbBIOAEN thetselated enaynia in cofieenyations oRup 10 1@@ nb'éIQI@OI?'héUIIdI dp

v %?ﬁ etieroaryl ;
Vy Agﬁg&%mﬁﬁ&% 8@?@ M'?R%Q%%/eﬂ era yé(ﬁ&a ACh ed@%ﬂetr%g% ‘éom tion
of W \Biel €ltnern. he998rﬁ)ﬁ3([2i5()n155594\15564)he 5attachnent point of Wto the
CR2R3 group in formula (1); - is the binding point by which Wis attached
to the CR2R3 group in formula (1); wherein Wand V i ndependently of each
other optionally may be substituted by one or nore substituents sel ected

from”l\#ur%é)F’DE@A%w‘éIdrI&% arfd“éé’cﬁdéi%edbﬁqwe% Q)dé}‘hﬁd; IéYlal F3I§?ol HF2C-,
FH2C-, F3C- CH2- - het erocgc oal Ky thereo

10 ref @Wy@@%%@(%&)o&%%ébﬁ@&) THI$ tegilike-t elbylman form high affinity for

R 2 &Rt tbiogrSioasd” @45} PARlar, fon SeBHian g found i the

benzyl -rﬂ)@eﬁdﬁ%y)bram hhrfg andlivér MLIfmb-F@DEgmsﬁoﬁbﬁPﬁm@dklel-EiMx in
C3_7-cycl oal kyl ig -0-, phenyl -0, enzgl 0-, N-norpholinyl, and NC,

pr ef er AONgERatoNsRIEN Icgenn@tar&uther dhe &80 derozapriast Bk MiOMeaIor i ne,

brom n I 5 3

57 hapelnfiaed 5 BIofGherk 988 273 (1) Tailos 1 5R81, Yohas peen foupye

Ci _6- altlkafth'EQAG§ s&onglo_‘/le)@lrdxssbd(]ﬂ sofie fegl(ymé oﬁﬂhbybtb}aﬁ’ﬁ OFhe%rlylbIGtIé 0- and
R1 bei the group v-VW-* wherein Wis e or

hetlér oé’r‘fﬁptor!t’ RE!On &4 amuswwﬁ%x Lasatgaolia e Pﬁ@'d?&%a'af('“@%ﬁﬁ@z‘éfl yl,

triazolyl I f i VO

b0, 1 Fha s, REERLYR001  00R). SRE-007e), TRY Hihdbem A B R e vl

bei ng detebcaiadn padmmafeplgy enpmpbrtertaml @indkegining and zo¢mbry pyocagsdsy| |

Y ron s alredfimenididd ﬁ%ﬂveoﬁy@#%%%ﬁg)gwﬁérQ%S?S%%doﬂé’ragﬂﬁfﬂ?iﬂ?brhy 'S
att aCh%lty%I' B&M. P"IZSEQA@%&B%?@ a%@é’lévélﬁ‘ at WWBH?SlbIbeCé' i's the binding

point by which Wis attached to the R3 group Iinfornula (1) wherein W
and0V ioceneprinaténs, yn ednteass o &D’Ee’&A d*ipmn—dﬁamlrzgorn@l;ar beMgMartins et ed, dyBiohe or

G- alt 132" 25E AR5 Rl Pl BEGUR rlrorhar (1), FiHhel'ed, ar o N
Egohaé@/; ﬂfm 02980, 255( talzer@zﬁ) pDEwa (a@hw mlérohﬁﬂarr GiYedpe bk Beavo,

107- cych &%P/kéhe’@ dgiiﬁea |17 &1§37813‘§/®I9c5@| IR?E’IG)A (K7 QR nicamelag| ky! -
pheny! oo B8l Wrbe Be Bt &0zl atala70ff kocaidosliOpoEon

N- aor pI(MurasIIlmaaetdal N(B/oclwm‘sefya@ao Iﬁs@ 5285—5@999 lilaetca@yt&m(ﬁdntyrocﬁm t he group

f fl hi , E3

Fr2C 0 PDREA K Ret Brteped cal AP Reuisedt s e G Hpmai (COMP-binding

155-h I

C36- C%@;@Wé)@h@ thé Paétﬁ-%tlaj(%]&ﬂ|88ter'€§ljéﬁ %%)%B%{l&%gf ﬂlg Ct; ere%troup
20v- W—@p/mMrlelGelNBwaggvhﬂﬂW 02, T hRET S FAEQA inhliletang nenotheyefotseiead teel ect ed

fromthe .group of |, im dyl an yridazi nyl, V is phenyl or
het ero Cre@ﬁs "ﬂgﬁ)%ﬁ’ ‘%/lﬂﬂe %%'I"ﬁ’r&%ﬁqeé‘@?gaﬁf romthe group of oxadi azolyl,
25triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl, pyrimdyl and
pyridazinyl, WD 2010/ 112437PCT/ EP2010/ 054050 V preferably is attached at
the 2 position of W whereby the 1 position of Wis the attachnent point of
Wto the CRZR3 group in formula (l1); - is the binding point by which Wis
attached to the CR2R3 group in fornula (1) wherein Wand V i ndependently of
each other optionally may be substituted by one 5or nore substituents
selected fromthe group of fluorine, chlorine, bromne, C _6-alkyl- , F3G,
HF2C-, FH2C-, F3C-CH2-, F3C-0-, HF2C-GB, C3_7-heterocycl oal kyl - (thereof
preferably C3_5-heterocycl oal kyk), HO C _6-al kyl -

G _6-alkyl-O G _6-al kyl-, C3_



7-cycl oal kyl -O- G _6-al kyl -, C3_7-cycl oal kyl -Ci _3-al kyl -O G _6-al kyl -
phenyl - O G 6-al kyl -, benzyl-O- G _6-alkyl-, HO-, G _6-al kyl-0-,
C3_7-cyclweldylntusy C3_7-cycl oal kyl - 10G _3-al kyI 0-, phremmpz@o/osimsmzyl- 0-,
N-nmor phol i nyl, and NG, preferably by a substituent sel ected fromthe group
of fluorine, chlorine, bromne, G _6-alkyl-, F3G, F3C CH2-, F3C-0-,
HF2C-0-, C3_7-heterocycl oal kyl - é)t her eof preferably C3

5- het erldus/elidine kil makei it evnaemytiwa PDESA eng@ges)@twne@ﬂc physiological

v, YpERet B tesm R e Ui PRgnd yridr giingsBine BEBLrs) O The

het er oPDE9AhAthceliichig frbrpany bethey stHer pDEomm yarempers.tri azol yl,
pyrazol yl, furanyl pyridyl, pyrimdyl and pyri da2| nyl, V preferabl y is

attached at the 2 positian the 1 position of Wis the
at t achn¥R0408PA1 0 giscigses @ﬁ@/'@%ﬂésgkﬁmb@dmmz Pﬂlmwnonwmch are

2010/ 1 t ached

to ?he% glé (@J%O?ﬁé? r%ﬁﬂgd? 'Id)6 %Z]rake}?r%dwﬁalﬁ I nﬁétggﬁé n%l%élg éach

ot her dipe usition ofethe pyraaddepyrinoidest. by one or nore substituents sel ect ed

fromthe group of fluorine, chlorine, br om ne, C| _6-al kyI , F3G HF2C-,
HE2C- 0- het

EErzgf er é%‘sgéSy E?E%%Q%%mt%rmé% b'C¥E|€§ eﬁ‘?%t?é%f org for t‘w Qrea ment of

C _6-al
& g %?’%%t% Qlwf:lﬁdﬁh?kty‘)e1 éﬁﬁ_’%ﬁe%’éﬂa@éféﬁ?’ h%%rn@lyc@nﬂbk%}dlf)ldemla impaired

benzyl gdmsedo@lrame meﬂagollc s_ynﬁomelqamdtpr cacbova%qa&ardasqx@sﬁ 0-,

or dber 2SRt imafr iy cnePEPY ey MR b WBR AR chfeisf B h

br om nés rdéferréd ad WOOZOE?QS WHIER GisClddes rE&{édéﬂdesHﬂ@Qa@wes WhICh are
C3_7-het erocycl oal k (t her eof preferably - het eroc%cl oal kyk),

G _6- aliRyiiters of GINA: d@gp@ngﬁnkwﬁowralmly@n%r@éeogn %@01@@9 i CH2- 0- and
NC-, 6 st tcﬁgﬁ%&%%ﬁ%%e@’f@%e tré%ﬂf‘e?ﬁ%‘?’ﬁ@éét}(tu é éuﬁggﬁ?ﬁ’bper optionally

may be y one or nore substituent romthe group of
fluori @61965& méch N@ﬂosei;feémpochﬁ@thatl‘selm phobonytleosidd aN@loguesrar

R T 305 400i5BR8, Which e oth piu b JEaRI opRBRy IS i BVFGREn Fe |V |

phenyl RrinB&iisCHd/the dudr AR BItREY MbdliRUNANEbASIIZRd, bF BEIH 4B t%Qét'JlS;an
oxadi azol ylI', 25triazolylI°, pyrazolyl, pyrrolyl, furanyl, pyrid yrim dyl

and pyrfOrd@z&mplle muszwet@bsyom@eatanaedéw@mwme 2 position of W whereby
the 1 position of Wis the attachment point of Wto the CR2R3 group in

aroup. N OPEPRARAT plfoses iBRoR e B Ao kBRI S ca by ome.or

nor e spFbhamery oy ect ed from 5the group of fI uorine, chlorine, bron ne,

H3C-, F3C, CH30- and NC- referably selected fromthe group of fluorine,
ch28r i YWOQBa513%4 d'S&fﬂ?eﬁﬁéﬁegﬁﬂ? Qo'ﬁiﬁtﬁ'%aW'?oﬁ*ﬂ?Sbf@r fipkeatimeE®tby one or

nore s f I ne, H3C,

For t - pUEyeos L pfaldG ERRIERd dRBers s BT HR fRorbeisahlaliine Sl 1. "and e
10 R1. @rolRératienrend inéeagivaup v- VW-* wherein 15W| s phenyl whereby W
optionally is substituted by a fluorine, chlorine or F3C; V is heteroaryl
being sel ected fromthe group of oxadiazolyl, triazolyl, pyrazolyl,

pyrrol X/k/ogfsubgéd H1sdB§ésg§Jr%zdwb*ﬁﬂwféjYﬁor%%quH¥ 'a@@P[fE’i 2 WS‘?mlblt?rsV
optionally is substi y 1 to 4, preferabl 2, nore preferably 1
suBst i tandmtan el epyohaleact foy thod treattmerdtdienard;evmm a‘nobmrebmv@lsoulpr of
fluorin hl or ert 20but F3C-, CH30-, cyclobutyl oxy-,
N-rrorpl‘ﬁéfqrﬁys arﬂf@ﬁ@?'il_ég%s Oéhbe NEIEN l%/}ﬁmached at the 2 position of W
wher eb\CH g6 &2p0SHBDEM2S CWige 9I8 @HLaE burnbERUPR3HIDI {40015 CR2R3 group
in formula (1); - is the binding EOI nt by which Wis attached to the CR2R3
group idesEoRerpyeazoiopyrividipesoyhial haveewarearydliasng siferbane akichiedn het i on

oxaai aSPYR o G veaPear o barbesy rifeslaipL BBBOZEGE ¥ ™ °°

30  US3732225 describes pyrazolopyrimidines which have an anti-inflammatory and

blood glucose-lowering effect.



whenever V may be triazolyl, the preferred isoner is 1,2,4-trizaol-1-yl; 5
whenever V may be pyrazolyl, it is preferably pyrazol-1-yl1 or pyrazol-4-y1,

whenever wormaw/messturanyl, it is preferably furan-2-yl; pcrimep@vess05 may be
pyridyl, preferably it my be 2-, 3- or 4-pyridyl, nore preferably
pyridin-2-yl1; whenever V may be pyrimdinyl, preferably it may be

5- pyrimdinyl; 10 whenever V may be pyridazinyl, preferably it nmay be 3-
- @EZ%‘%&QMQSCRQ&SRWMQVWO yeigtidinones mihiciecayr bagnanloyed asl uori ne,

Cor ect dntiiyRblany Aot adan IS ARES S Wt pEmdlg, JEdent. B! 19

Cl 3-alkyl-, preferably R3 being H 20Potential isoforns, tautoners,
stereoi soners, solvates, hydrates, and/or the addition salts of any
conmpound according to the invention, particularly the physiologically

accept §Eéq-l|\?lg d#‘n?[_@m\y‘gm}'dnor ganic or organic acids or bases, or the

conbi nat1ons thereof are subject of the present invention as well. WO
2010/ 112437PCT/ EP2010/ 054050 I ndi vi dual generic (genius) enbodi nents of
conpourirangesan dhengubhstitttompatierhl of pyrazaledyrimeidinoneshresygit ouiptevéstileg , Rtj and
R2 and as descri bed apove. Sp .given the above defipitions, preferred
di i GENGED REBCHE o maR 2Ey Y Feecielnarots it Be il BAEET ort sed
by the difdBh{ tHodet dfidyndst R2 and R3 are as defined above and if for each

letter i and j an individual figure is given. Indices vary independently
fromeach other. The following matrix table (Table 1) shows, exenplary and

AR, SHienlorg s ARG o EbEsF MiRobR T bR bilneolpEs S erdar o
pref er iR@eridéd Sn PRatldmathe skads Nbat efedtfvely RidUERRSPISEDN fdhBeentries in
the last row of table 1 is the nost preferred enbodi nent: 15 Table 1:

Pr ef er ReEPQEEE the deyelnmentafisoraisament. il Rasticulauingfiew s diseasas iosn:

Conpou f th ' i : - i eral formula
(i oRaions ettt bW oBE S RN AR Rpd BTN 2, ot el )
defined by footnote2) E-2 Hcl R12 defined by footnotel) defined by
f oot notlei®)another objective of the present invention to provide compounds that are useful

15  for the manufacture of a medicament for the treatment of CNS disorders.

Yet another objective of the present invention is to provide compounds which show a
favourable safety profile.

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

20 members and other pharmacological targets and by this may provide therapeutic
advantage.

Yet another objective is to provide such a medicament that may not only serve for
treatment but also for prevention or modification of the corresponding disease or

condition.

25 The present invention further provides a pharmaceutical composition comprising a
compound as herein described, in particular in the claims, and a pharmaceutically
acceptable carrier.



E-3 Hcl R13 defined by footnotel) defined by footnote2) E-4 Hcl R14

defined by footnotel) defined by footnote2) E-5 Hcl R15 defined by
f oot not elwodefo/megd7by f oot not e2) E-6 Hcl R16 defi nedthy2d005486 el )
defined by footnote?2) E-7 Hcl R15

The present invention further provides a method of the treatment of any of the
conditions as described herein in a mammal in need of such treatment, preferably a
human, comprising administering to the mammal a therapeutically effective amount

of a compound as herein described, in particular in the claims.

The present invention further provides a compound as herein described, in particular
in the claims, for use in a method of treatment of the human or animal body by
therapy.

10 DETAILED DESCRIPTION OF THE PRESENT INVENTION

The compounds of the present invention are characterised by general formula (l):

O
H\N
N\
Rl AN o,
N
3
R” R He

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

15

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:

Hc':
20  Hc is tetrahydropyranyl-,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by

one or - where appropriate — by one or two substituents independently selected from



being H being H E-8 Hcl R16 being H being H E-9 Hc2 R11 defi ned

by footnotel) defined by footnote2) E-10 Hc2 R12 defined by footnotel)
defined byofomineise2) E-11 Hc2 R13 defined by foot rotralrroidesiosed by
f oot not e2) E-12 Hc2

the group of fluorine, NC-, F3C-, HF>C-, FHoC- F3C-CH»-, C1.g-alkyl-, C1.e-alkyl-O-

and up to one carbon ring atom may be substituted with oxo.

Hc:

5  Hc is 4-tetrahydropyranyl-,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by

one or - where appropriate — by one or two substituents independently selected from
the group of fluorine, NC-, F3C-, HF>C-, FHoC- F3C-CH»-, C1.g-alkyl-, C1.e-alkyl-O-

and up to one carbon ring atom may be substituted with oxo.

10

Hc is unsubstituted 4-tetrahydropyranyl.

It will be evident that whenever Hc is tetrahydropyranyl — unsubstituted or not, it will
15 be bound to the scaffold (factually to the nitrogen No. 1, see definition “scaffold”

(=N1)) by one of the ring carbon atoms of said tetrahydropyranyl.

Substituent R' is defined by the following definitions R1'j, respectively R1'j, whereby
the index j describes the order of preference, ascending from R" to more preferred

20  definitions like R"2, and so on:

R1.1:

R’ being the group

V—W—=



R14 defined by footnotel) defined by footnote2) E-13 Hc2 R15 defined

by footnotel) defined by footnote2) E-14 Hc2 R16 defined by footnotel)
defi ned byofonoineise?2) E- 15 Hc2 R15 bei ng H bei ng Hpct1/EP203006408E2 R16
being H being H E-17

wherein

W is phenyl or heteroaryl;
V is phenyl or heteroaryl;

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
5 attachment point of W to the CR?R® group in formula (l);

- is the binding point by which W is attached to the CR?R® group in formula (1);

wherein W and V independently of each other optionally may be substituted by one

or more substituents selected from the group of fluorine, chlorine, bromine, C4_g-alkyl-
, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof

10  preferably Cs s-heterocycloalkyl-), H-O-C4_g-alkyl-, C1_s-alkyl-O-C1_-alkyl-, C3.
7-cycloalkyl-O-Cq_g-alkyl-, C3 7-cycloalkyl-C1.3-alkyl-O-C1s-alkyl-, phenyl-O-C4.
g-alkyl-, benzyl-O-Cq_-alkyl-, H-O-, Cq_s-alkyl-O-, C3.7-cycloalkyl-O-, C3.7-cycloalkyl-
C1-3-alkyl-O-, phenyl-O-, benzyl-O-, N-morpholinyl, and NC-, preferably by a
substituent selected from the group of fluorine, chlorine, bromine, Cq.-alkyl-, FsC-,

15  F3C-CHa-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof preferably Cs.
s-heterocycloalkyl-), C1.s-alkyl-O-, C3.6-cycloalkyl-O-, C3.g-cycloalkyl-CH»-O-, aryl-
CH2-O- and NC-.

R1.2:

20 R being the group
V—W—=
wherein

W is phenyl or a heteroaryl, the heteroaryl being selected from the group of

oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl, pyrimidyl and pyridazinyl,



Hc3 R11 defined by footnotel) defined by footnote2) E- 18 Hc3 R12

defined by footnotel) defined by footnote2) E-19 Hc3 R13 defined by
f oot not elwodefomed7by f oot not e2) E- 20 Hc3 R14 defi ped/dryohosiosot el )
defined by footnote2) E-21 Hc3 R15 defined by footnotel) defined by
f oot not e2) E- 22

V is phenyl or heteroaryl, the heteroaryl being selected from the group of oxadiazolyl,

triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl, pyrimidyl and pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
attachment point of W to the CR?R® group in formula (l);

5 - is the binding point by which W is attached to the CR?R® group in formula (1)

wherein W and V independently of each other optionally may be substituted by one
or more substituents selected from the group of fluorine, chlorine, bromine, C4_g-alkyl-
, F3C-, HF2C-, FH,C- F3C-CHy-, F3C-O-, HF,C-O-, C3.7-heterocycloalkyl- (thereof
preferably Cs_s-heterocycloalkyl-), H-O-C4_g-alkyl-, C4_g-alkyl-O-C4_g-alkyl-, Cs.

10 7-cycloalkyl-O-C1_-alkyl-, C3.7-cycloalkyl-C4_3-alkyl-O-C4_-alkyl-, phenyl-O-C1.
g-alkyl-, benzyl-O-Cq_-alkyl-, H-O-, Cq_s-alkyl-O-, C3.7-cycloalkyl-O-, C3.7-cycloalkyl-
C1-3-alkyl-O-, phenyl-O-, benzyl-O-, N-morpholinyl, and NC-, preferably by a
substituent selected from the group of fluorine, chlorine, bromine, Cq.g-alkyl-, F3C-,
F3C-CH»-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof preferably Cs.

15  s-heterocycloalkyl-), C4s-alkyl-O-, C3g-cycloalkyl-O-, C3-cycloalkyl-CH2-O-, aryl-
CH2-O- and NC-.

R'3:
R’ being the group

20 VoW

wherein

W is phenyl or a heteroaryl, the heteroaryl being selected from the group of pyridyl,

pyrimidyl and pyridazinyl,

V is phenyl or heteroaryl, the heteroaryl being selected from the group of oxadiazolyl,

25  triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl, pyrimidyl and pyridazinyl,



Hc3 R16 defined by footnotel) defined by footnote2) E- 23 Hc3 R15 being
H being H E-24 Hc3 R16 being H being H WO

2010/ 112486R0/PR010/ 054050 Footnotes: 1) the definitipomeredidnsiot®: R2
bei ng selected fromthe group of H, fluorine, F3C, HF2C, FH2C-, and
Cl_3-al kyl-, preferably R2 being H 2) the definition refers to: R3
bei ng sel ected fromthe group of H, fluorine, F3C, 5HF2C-, FH2C-, and
Cl_3- al\kpwefera;bixeﬁeat@@hsedmtmﬁzrn@smonlof W wherrbyetherbpesitiemosWois thabl e 1 it

e Pefhe P RbiotBF 2 88 LR old e BT E, Paboners® = "

stereoi soners, solvates, hydrates, and the salts of any conpound,

parti cul grthy bﬂr’(tﬂngpbsbmt @'y@ﬂmcfaWys snktamc&q@dalbltle.escizaFRQth3 droepéoformiuld $ui ted
i norgani c or 10organic aC| ds or bases, or the conbinations thereof. One

qencr aVISERONGATT § Hdsieiienshist eng catsrany iroay: any be u}@?ﬁ#@gddﬁccord' "t
A Chiina! R he! BTl

optionally ma esub or - ere’ appropti At

P2 %%QE?HF%%E?E%?W% B O B O S PR A ”ﬁ%e"?%’ car bon

B R R T

7-cycloalkyl-O-Cq_g-alkyl-, C3 7-cycloalkyl-C1.3-alkyl-O-C1s-alkyl-, phenyl-O-C4.
g-alkyl-, benzyl-O-Cq_-alkyl-, H-O-, Cq_g-alkyl-O-, C3.7-cycloalkyl-O-, C3.7-cycloalkyl-
10  Cq.z-alkyl-O-, phenyl-O-, benzyl-O-, N-morpholinyl, and NC-, preferably by a

substituent selected from the group of fluorine, chlorine, bromine, Cq.g-alkyl-, F3C-,
F3C-CH»-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof preferably Cs.
s-heterocycloalkyl-), C1.s-alkyl-O-, C36-cycloalkyl-O-, C3.g-cycloalkyl-CH»-O-, aryl-
CH2-O- and NC-.

15

R1.4:

R’ being the group
V—W—=
wherein
20 W s phenyl or pyridinyl,

V is phenyl or heteroaryl, the heteroaryl being selected from the group of oxadiazolyl,

triazolyl, pyrazolyl, furanyl, pyridyl, pyrimidyl and pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
attachment point of W to the CR?R® group in formula (l);

10



v-W-* | wherein Wis selected fromthe group of phenyl or heteroaryl; Vis
sel ected fromthe group of phenyl or heteroaryl; V preferably is

at t ached wb 20tver1243posi ti on of W whereby the 1 positionpoft/RéLe1s/0s4v80
S5attachment point of Wto the CR2R3 group in fornula (1); - is the binding
poi nt by which Wis attached to the CR2ZR3 group in forrmula (1); wherein W
and V independently of each other optionally may be substituted by one or
Tor e subStihe GiHiRg Beinsbyavhieh Wia alaaieslip tbé GRASrIraep e Farotiad)) br o ne.

G _6-al kyl, F3C, HF2C-, FH2C-, F3C- CH2-, F3C-0-, HF2C-0-,

C3 7-h W f -

! RPN L hoq R B9 ar BRSSPy T PERBTBRLY bk
C3_7- Cxtﬁlne?@’ekédbsﬁlueﬁtsaé&ébte@f%mﬁh@kkgkdﬂpofﬂnj&mﬁél thlofhE- @ﬁdﬁYhe, C1.e-alkyl-
benzyl - O G _6- al kyl H0-, y1-0-, C3_7-cycl oal ky1-0-

C3_7- cy®,0a]l My sCH, EBHak KyiG-CH,- H*g@lﬂ EI’FQCEIBnIyglrﬁeter@éyma)ml (thefﬂeof and NC,
preferably by a substituent selected fromthe group of fluorine, chlorine,
br o6 ngreferally @ kitheterd@Cloalkybhy 38-Tid2r-6-ak$Ic; O1_6-diiy2-O-C.6-alkyl-, C3
C3_7-heterocycl oal kyl - (thereof preferably C3_ 5-heterocycloal kyl -),

G _6- al7kq5@dalky|@ﬁ}1csy@|kyial@yi{@elpal@ﬁ&:yﬁllqdﬂ(k%ﬁ@&yla phemyH@&2- 0- and
NC-; R2 being selected fromthe group of , fluorine, F3C, HF2C, FHC,
and G e3llylkybenzyhiQCarsatlkyl- fd-Grelng- 84ky|ZDR§3b7eCY@0@§Y'é@t,&B Fexsealisd- gr oup
of H, fluorine, F3C, HF2C, FHC-, and G _3-alk preferably R3 being
H  and Greakyl-Os RIREWESH, BsneylePadiynyRAPHEaRd H\élve&@@éb’t%ae salts

t her eof nbodi nent_t he coppounds of, th ention are
Compoursubstivent S RERranIBRGrab PHIYRIS. CRPANG Bronyips: Croo BT, FoC-,

a- 10 Bl By %ﬁi&loﬂﬁéégiodgfreh%?”%w@”a“ B eteahbROS 1 her ool
cubst 1 U RBRI o O SR PR o R PRI EEF R 4 Pac

HF2C-, dR26- angeCH2-, CLl_6-al kyl -, Cl6-al kyl -O 5and up to one carbon

ring atom may be substituted with oxo; Rl being the group v-W* | wherein W

is selected fromthe group of phenyl or a heteroaryl, the heteroaryl being

selected fromthe group of oxadiazolyl, triazolyl, pyrazolyl, furanyl,

pyridyl, pyrimdyl and 10pyridazinyl, Vis selected fromthe group of

phenyl t h_pmh t of

oxadi azo eyrpf?] rﬁ?f@éé?qfera“o yrgé&(;wr‘agbyrro @I&%Tagﬁéﬁ@?rf ngar)'ﬁ%& ’%8% i mdyl

\emds p%rsudﬁuuutad by one or‘t/nqirees‘lmsatnjﬁy\ts seletteaicfh?md tiag gtdnep éh:c fhasintg, ahlooihe\WW

ereby the |t|o Wis the ttachnen oi nt o

o oup. G oF e SHAT, emericynyd 2hd NET i pamaroby Ssica frog fgraronp -

option S ti d e or nore substituents selected fromthe

group ?tflmfljf)ﬂﬁ%llﬁgz Fﬁ?'orc?we(g rﬁ)d(;me Cl _6-al kyl- , F3G, HF2C, FHC,

F3C-CH2-, F3C-0-, HF2C-0-, C3_7-heterocycl oal kyl - (thereof preferably

C3_5- heterocycl oaI kyk), H—OCl 6-al kyl -, Cl_6- aI kyI O Cl_6-al kyl -, C3_

207-cycl oal kyl -O C1_6-al kyl -, C3_7-cycl oal kyl - 3-al kyl-OC1L_6- aI kyl -

phenyl -@sC1- 6-al kyl -, benzyl-O G _6-al kyl -, H-O- G _6-al ky1-0-,

C3_7-cytloal kyl-0-, C3_7-cycloal kyl G _3-al kyl -0-, phenyl -0, benzyl- 0-,

N-nor pholinyl, and NC-, preferably by a substi tuent sel ected fromthe group
| ugyi e, bromne, G _6-alkyl-, F3G, F3CCH2-, F3C0-,

HF%E (H %ngﬁﬂéeg L@cycl oal kyl - (thereof preferably C3_

255- het er ocycl oal kyl -), G _6-al kyl-0-, C3_6-cycl oal ky1-0-,

C3_6-cycl oal\kyyGH2- 0-, aryl- CH2-0- and NG-; WD

2010/ 112437PCT/ EP2010/ 054050 R2 bei ng sel ect ed fromthe group of H,

fluorine, F3C, HF2C-, FH2C-, and Cl1_3-al kyl -, preferably R2 being H R3

bei ng seereined from the group of H, fluorine, F3C, HF2C, FH2C-, and

Cl_3-alkyl-, preferably R3 being H, 5and the salts thereof, preferably

pharmageutically acceptable salts thereof. In another enbodl ment the

conpou&gﬁ@ e'ﬂHé)rle@ﬁ'm on are conpounds according to general fornula (1),

wi th 10Hc bei ng tetrahydropyranyl -, whereby one or nore carbon ring aton(s)

t her eofy RISHEHYRbE Het@RYar)e tﬁélhéférwyﬁge.% SNt fronMMY GroBBRIFARALRLBIYI, by

one or two substituents independently sélected fromthe group of fluorine,

NC25 F3dazolHFRd-azolyHIPOroly3i0raama - pyrdy, eyainkgyl-andqayrélaingyl - 0- and up to one

carbon ring atom may be substituted with oxo; 15Rl being the group v-W* |

wherein Wis selected fromthe group of phenyl or a heteroaryl, the

het eroaryl being selected fromthe group of pyridyl, pyrimdyl and

pyri dazi nyl, Vis selected fromthe group of phenyl or heteroaryl, the

het eroaryl being selected 20fromthe group of oxadiazolyl, triazolyl,

pyr azol yI pyrrol yI fur anyI , pyr| dyl, pyri m dyI and pyr| da2| nyl, V

T o, b1 ) e o “ A .___.‘.:_,_ Y



preferably R2 being H R3 being selected fromthe group of H, fluorine,
F3C, HF2C, FH2C-, and C _3-al kyl-, preferably R3 being H and the salts

t her eof , woebavablsy pharmaceutically acceptabl e salts tperawpboiobssobn

anot her enbodi ment the conpounds of the invention are conpounds according
to general forrmula (1), with Hc being tetrahydropyranyl-, whereby one or
nore carbon ring aton(s) thereof optionally may be substituted by 20 one or

]: wher &/ amrﬁer@;bm igtattachpd adire dpositionseftit Q@hysthenhéfp‘éh@éﬁfwl Pect leg -~
2 -
Clr ogn ;:A%??‘Eﬁ]%gﬁémft S{gtgﬁﬁeg‘% godﬁ‘ﬁ”% %ﬁﬁfq%yzbe ssggt ﬂ_lut edovm ?haox)c/)

R1 being the group v-W-* | wherein V\D 2010/ 112437PCT/ EP2010/ 054050 Wi s

sel ect edisfthemiridieg gomtpyafhiph &g attachar totheYBR?R? dreup éh ésrtreda f(lm t he
group of phenyl or het eroaryl, the het er oar yI being sel ected fromthe group

of oxadi a oI azol ol furan i m dyl and
pyr ATy P Wk prasely i, oF SUBS Rutesiny Sré of eiosB bR iunBae e Sby « ne
p@Sl tthévgréﬁp quggr\n;féecﬁrofrﬁehm.nQOIHm O,V dlearfaﬂdeS Eefplyn formil a
; i ndependent |y of ‘each ot her’ optionally may be

substl tsetemtiedh froonthecgronproé flsatise i eNlenmnesaseéFeCt;ed from the group of
fluorine, chlorine, bromne, G _6-alkyl- , F3G, HF2C, FH2C-, F3C- CH2-,

G35 n&l S BT aBy A e %ﬁ]@%@tﬁd 4R Seel PR gt o
7- cycl agdnk e §rddip B-fRIdkE; chiBRNE; I9yT, eritlsyityl-CF ;8- Gttlké(b @g@bb@ty&i%ylev
phenyl - O- G 6- al kyl -, benzyl O G _6-al kyl-, HO-, yl 0-

C3_7- cyerrpapligi. benzye®-and/Nloal kyl G _3- al kyl -0-, phenyl , benzy1-0-,
N-nor phol i nyl, and NG, preferably by a substi tuent sel ect ed fromthe group
of {f!1 uori ne, chI orine, bromne, G _6-alkyl-, F3C, 15F3C CH2-, F3C-0-,
HF2C-0-, C3_7-het erocycloal kyl - (thereof pref erably C3_

5- heterogﬁycl oal kyl -), G _6-al kyl-0-, C3_6-cycl oal ky1-0-,

C36 cy(R al kyl - CH2- 0- aryl CH2- 0- and NC-, wherein pref erably Wand V

i ndependently of each other optionally may be substituted by one or nore
substlthfnts sel ected fromthe group of fluorine, chlorine, 20H3C, F3C,
CH30- baingtiee gropip, and NC-, preferably selected fromthe group of
fluorine, H3C, F3C, CH30- and NC-; R2 being selected fromthe group of
H, fluori ngé @ HF2C-, FH2C-, and G _3-al kyl-, preferably R2 being H,
R3 bei ng sel d fromthe group of H, fluorine, F3C, HF2C, FH2C-, and
C _3-alkyl-, 25preferably R3 being H; and the salts t hereof, preferably
phar na(s{ﬁgeti cally acceptable salts thereof. In another enbodi ment the
compou the invention are conpounds according to general fornula (1),
with Hc being tetrahydropyranyl-, 5 whereby one or nore carbon ring aton(s)
t heseofwapphenglwiyereBy e psiohaity issuedtitiyedbg adtuorinehetileriagpr FRCHat e - by
one or two substituents |ndependently selected fromthe group of fluorine,
NC-, F3C, HF2C, FH2C-, F3C- CH Cl 6-a Cl 6-a | -0- and up to one
car bon ¥ Isdbetﬁ'EQ@WrP@s}ng)ée'@GI?Q fr(?”ﬁttbﬁ QﬁPlﬂFP]OBQ@d'@QOM_M?&OIVieO)@?&M V-W* 10,
wher ei pyPyridyl, Vis selected
from t he g(g)!)(ﬁ)u%?%) el%f}// %hﬂg‘('%ﬂ%@, tﬁﬂ’g%‘? er aryl bei ng selected from
t he group of oxadi azolyl, triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl,
pyri m dyoptonkllyys sdiagtituigd, byl 5¥0 gr pfederaibly 1 ios 2atrcse ineefesably Hesubspusint | on  of
W wher.e t he SItIO ttachrre oint of Wt h

o oup. TiRaRsendy B sachAtheE se e o8Bl GOHAP uBSBe ot ansy

nong S 1Lt tsHsel § t RemeF, nQf bEhAALDN -orine, brom ne,
H3C-§ %? F'ésﬂa © gﬁd%%up}ﬂ%per abl s Fggmegt gg ?}?o% ﬁ%ﬁg{ oup of fluorine,
chl orine and F3C; and wherein V optionally nay be substituted by one or

nor e s%@@ttaﬁé‘ﬁﬂsa@@ 8dQQ§dlornerrMVu waegriheot pp$lt1@rﬁ PhW isclhesttasementc- |
tert-b Nnmor phol i nyl, benzyl-0- and NG ;
R2 bei %Wdtequgff(g’[ rom&[ P g;ﬂnollé%%ﬂq_gy fluorine, F3C—, HF2C-, FH2C-, and
Cl_3-al kyI , preferably R2 being H R3 being selected fromthe group of
H, fluorine, F3C, HF2C, FH2C-, and Cl_3-al kyl-, preferably R3 being H,
and the salts thereof, preferably pharmaceutically acceptable salts

t her eof . t her. enbodi.ne np, d d he inv nt| re
conpouriis HECIRIG GorE ByareraM [omas e Phe TR I gfopaih s (f

t et rahydr opyranyl -, whereby one or nore carbon ring aton(s) thereof
optionally may be substituted by one or - where appropriate - by one or two
substituents independently selected fidm 10t he group of fluorine, NC,

F3C-, HF2C-, FH2C-, F3C-CH2-, Cl 6-al kyl-, Cl6-alkyl-O and up to one
carbon ring atom may be substituted w th oxo;



Rl being the group V-W-* | wherein Wis phenyl whereby Woptionally is
substituted by a fluorine, chlorine or F3C-; 15V is heteroaryl being

sel ect ed woamawhessgr oup of oxadi azolyl, triazolyl, pyrapcirypr01pws4080 vl ,
furanyl, pyridyl, pyrimdyl and pyridazinyl, whereby V optionally is
substituted by 1 to 4, preferably 1 or 2, nore preferably 1 substituent

i ndependently of each other selected fromthe group of fluorine, chlorine,
H3C-, tertbutyl-, F3C, CH30-, cyclobutyl oxy-, N-norpholi nyI , benzy1l-0- and
NC-, 20 Vis attached at the 2 position of W whereby the 1 position of W

is the attac t . poi nt he Lihe roup formula (1); R2 being
sel ect cprferagﬁ]ﬁeﬁlglt OCHFB I\% uo’rllgr?e'PF?l (E?I I—#IF FH2C-, and

Cl _3-al kyl-, preferably R2 bei ng H, WD 2010/ 112437PCT/ EP2010/ 054050 R3
being sel ect@bidvervihay %Qg&d@ézdl[\(*l s thel Jﬂeférfé%l, |85§1€r1|s 'I‘"EQ&bxaE‘é@Q 3- B/ﬁ”d
Cl_3-al kyl -, preferably R3 belng salts thereof, prefera
pharmaceutically acceptable salts ther eof . 5 I n anot her enbodl ment the
conpounds* ofwhénevenVenay e taazolyb thmprederred isongmg 1td4deraelal-yformul a (1),
wi th Hc being 4-tetrahydropyranyl -, whereby each carbon ring atomt hereof

Cvo° subst | « TR Eve SaRekiel ol BEs Blererebll SBEE TRRO0PRRME M) Ne”

F3C-, HF2C-, FH2C-, F3C-CH2-, Cl1 6-al kyl-, Cl 6-alkyl-0- and up to one
carbon ring vereveny rineymh‘ateirwtitee prefehatsly durapr2iy/er abl y Hc bei ng

unsubsti tuted 4-tetrahydropyranyl -; 15R1 being the group v-W-* , wherein W
is selected fromthe group of rpheny pyridinyl, Vis selected fromthe

group of pPheMANGYEr N e aey PY Q%ep@?@%r‘tym%epﬁg? -sel- Rt BPWiYM TR gr oup
of oxadi azol | yrazol yl, furanyl, pyrl dyl, pyrimdyl and
20pyri dazi nq%f’e\/é yg@?%b% PI s attached at the 2 positi on of W whereby the
1 position of WIS t he attachment point of Wto the CR2ZR3 group in formula
(1); wherei wharever V inayddegntiendiny|, pirefesathly dtrhay be@-ipyniadidipyhay be
substitut ed by one or nore substituents selected fromthe group of

rin chI orine romne 20 / 7PCT/ EP2010/ 054050 ,

Fadd! ' Feot Wikdnstr vaaY eRyridasyh o Hierr § RetEe T ok er%g)emh yl -

(thereof preferably C3_5- het erocycl oal kyl -), HOG _6-al kyl -
G _6-alkyl-O-G _6-alkyl-, C3_ 7-cycloal kyl-O G _6-al kyl -
C3_7-cycloal kyl -G _3-alkyl -O- G _6-al kyl -, phenyl-O G 6- al kyl -,
benzyl-Q G _6-al kyl-, HO0-, G _6-alkyl-0-, C3_7-cycloal ky1-0-,
C3_7-cWloal kyl - 5C _3-al kyI -0-, phenyl-0O, benzyl-0-, N norpholinyl, and
NC-, preferably by a substituent selected fromthe group of fluorine,
chlorineg brom ne F3C F3C

2- -
c3_7-h& ebeegep&ﬂ%frm%ﬁ&eep% fﬂ#oétﬂey%: HE e gf‘(&@ycﬁ@a&kwa"jy"
G _6-alk oal ky1l-0-, C36-cycl oal kyl -CH2-0-, aryl CH2-0- and
NC-, 1@réﬁeggyﬁ%’edaef erably Wand V i ndependent|y of each ot her
opti onally may be substituted by one or nore substituents selected fromthe
grqyp of fluorine, chlorine, H3G, F3C, CH30-, N-norpholinyl, and NC,
nore preferably selected fromthe group of fluorine, H3C, F3C, CH30- and
NC-; R2 being selected fromthe group of H, fluorine, F3C, HF2C,
FH2C- Rthd G _3-alkyl-, 15preferably R2 being H R3 being selected fromthe
group of H, fluorine, F3C, HF2C-, FH2C-, and G _3-alkyl-, preferably R3
bei ng H; and the salts t hereof, preferably pharmaceutically acceptable
sal ts tRiebeing selEgtechframothieegroepiod th- niuarineh & 3Carhploz(hrd & Hofo- tanel Cngatitlon are
conpounds according to general fornmula (1), with Hc being
4- t et r #§@rAy MRBAINg Haher eby each carbon ring atom thereof optionally may
be substituted by one or - where appropriate - by one or two substituents
i ndependently sel ected fromthe 25group of fluorine, NC, F3C, HF2C,
FH2C-, F3C-CH2-, C _6-alkyl-, G _6-alkyl-0- and up to one carbon ring atom
mm()be F&ﬂ@ﬁt‘ialtlébﬁﬂm&' tduteners, sﬂér‘éb@sfo%’érﬁé bblvbﬁalsnﬁy@'me@fédd/éﬂtﬁé addition
4-t etrahydropyranyl-; Rl being the ggrou V- W-* wherein 5Wis sel ected
from t waltgrafupnvcopraund aecerdingdye they lﬂ%erﬁtﬂneoftaéﬂcu'al&mthﬁeo@smml@iﬁ”yphenyI
or het I ol yl,
ri azOf‘a’oﬁéﬁ%biegé@f‘sy{h%?&éf%w ,nol?&#rﬂug8?})‘(}"@39%(599&!}%%?58&88 Pt‘dg & Oﬂ%é‘ﬁér?sz
pyr i dazhéngbf are subj¥ctfehe paddentiipvertivaciedeldt the 2 position of W whereby
the 1 position of Wis the 10attachnment point of Wto the CR2R3 group in
formula (1);
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wherein Woptionally may be substituted by one or nore substituents
selected fromthe group of fluorine, chlorine, bromne, H3C, F3C, CH30-
and NC-, woebsrabsy sel ected fromthe group of fl uorinepcethiresionsioand F3C ;
and wherein V optionally nay be substituted by one or nore substituents

sel ected 15fromthe group of fluorine, chlorine, H3C, tert-butyl-, F3C,
CH30-, cycl obutyl oxy-, N norpholinyl, benzyl-0- and NC-; R2 being sel ected
fromthe group of H, fluorine, F3C, HF2C, FH2C-, and Cl1_3-al kyl -

plreferably R2 being H; R3 being selected fromthe group of H, ;
the salleVERE] askESTas e pyoBHindhs ST ReSh s Rr BB o koA T

anot herdedinbo dymee gtdl@ opmoua Isared R*hand m?emst descrivet aboymnUBel givarce theli ng
to general formla with Hc bein tetrahydro ranyl ,. Wher eby each
car bon aPON§ Céﬁf@r'ﬁ%erpé@cﬁr@ﬁt ingfyidya) Cr?%ip%’é‘ds%@?f’ﬂ u&é’a HytheriBvention @feer e
appEeopn ipuept t I he

o otp. op B firePlerRBR Y bR PR RUPILES & FERRERS oM B fpnd AF

C16- al ledch@ettemidarpan andiniduabfidguoe rs|gm@mtlodmesayaQeinsIependemﬁ3emom ¢dchoxo,
prefer al‘ﬁo\%/f Hc being unsubstituted 4-tetrahydropyranyl-; Rl being the group
V- W * erein Wis phenyl whereby Woptionally is substituted by a
fluorine, chlorine or F3C-; 10V is heteroaryl being selected fromthe group
of oxadi azolyl, triazolyl yrazolyl, pyrrolyl, furanyl, pyridyl, pyrim dyl
and perr@afpilwing mraé%ta,bla/(ﬁﬁhledr)@rhbw& exenpary tamdeio %9 ordenoiincigasing abl y

rr alh cRSSrEnE Bt MR prst AR R hbiTRR e TR APyt B2 S0 bl e

cycl obuhyariey- that e PBohsiagted hererded)- TARD Mbans 1Yt | emdbtireérd RP4t he 2
position of whereby the 1 position of Wis the attachnent Eor nt of Wto

t he CRIRRIE3FO iy ftlo$ nomtale(sw the Ipst ngws fetalde 1r ismthdemgsbugsetsrad

fluori PI=N d:cﬁ :HF2G, FH2C-, and Cl_3-al kyl -, preferably R2 being H,

R3 bei ng Se ec{]ed fromthe group of H, fluorine, F3C, HF2C, FH2C, and
Cl_3-al kyl-, 20preferably R3 being H, and the salts thereof, preferably
phar maceutically acceptable salts thereof. gpecr fical I pr ef erred conpounds

VD1§01673PF'2213/7 rfEﬁ;@@f@f’@@%GS) eRbRdigIents Eé‘?rﬁo%ﬂwé?é her/B@Mf%Y i n the
fol |l ow I erred

accor drqlkgﬂé) &frr’??? ?r Sdndlifiy ﬁﬁdir‘teﬁaé%ctégﬁen%gﬂ \éhgﬁj’gg’?ﬁ?@ég}f)r n detail in
the section Exenplary enbodlnents The follomnng | ist presents the

speci fic conmpotthds of the i nvention as "neutral " conmpounds, i.e. not in
formof s Its and the like. The exanple nunbers correspond with the
nunberi ng atg r Yo the section Exenplary enbodi nents”. Mre specific
|nforna;;§%aigp b foNnd |n the section "Exenpl ary enbodi nents". Table 2:
preferr i odlnents The reference nunbers correspond with the
ones us n t experimental part. The first colum refers to the exanple
10 nunmif@r! Referencdﬂnunber respectively, the second columm to the
structure. WD 2010/ 112437PCT/ EP2010/ 054050 WD

2010/ 112437PCT/ EP2010/ 054050 WO 2010/ 112437PCT/ EP2010/ 054050 WO

2010/ 112437PCT/ EP2010/ 054050 WO 2010/ 112437PCT/ EP2010/ 054050 The i nventi on
al so concerns the conmpounds of table 2, in formof the isoforns, tautoners,
sol vat gy hydrates, or the salts of any of the listed conpounds,
particularly the physiologically acceptable salts thereof with inorganic or
organi ¢ acids or bases, (NRrhe conbrnatkgns thereof. 5 The ove table

(Tabl e 2) also furttter |ill'ustrptes general formulal (1) and how to read the
generic (genius) enmpodiinents Ef1l to E-24 of Tabjje I and E-25 to E-48]of
Tab' e 3: f(ﬁ'1ex anTt% Cd anund 26Pef|ned by footnote deﬂned by footnote

6' [ 2' ( 5' Vllet hG)\_y lJ_yI I dl T 2 :y’.l.} enz:y’l] 1 \ L CL I C{II1y p:y’r an 4 _y.L} 1 5 dl hydr O'

pyrazol o 3,E2d] pyrI-rIq;ﬁ di|n- ®'éne He&fihed étn\@té ertﬁaffﬁ\r'ed]tgl I‘b@frﬂiﬂlkla%i ) in
that Hc is tetrahvdrop\,ran 4-yl ., V and WhICh bu R1L (i.e. V-W*), are

defined as: p yI : eseby ttha osition
to the CR2 IJ-2:3 }W oriul a [1)5 ef'vea %/BI iﬂ cs]egInﬁd?yy‘JPO?’Wjﬁ%zrqeby Vis
attachedr= Lne 2 puar ton S‘)I' N (e Whas =a J.1 " substTtoutTon pdé ern /
ortho su JstE #ut | o' and RE*and Rfibed iy footribe I’Eurtl“dﬂ"flnedﬁgdﬁoomﬁts of the
invention__Another enbadinment obf the invention concerns conpounds accordi ng
to general formula (1), whereby the conmpounds are sel ected from the gr oup
of conpounds of Table 2 wth the exanple reference nunbers: 219; 220; 221,
222; 223; 224; 225; 226; 227; 228; 2294 230; 230-1; 230-2; 230-3; 231; 232;
234; and where appropriate 20 an isoform tautoner, stereoisonmer, solvate,
hydrate, or a salts of any of these conpounds, in particular a

physi ol ogr caI I y accept abl e sal ts thereof with inorganic or organic acids or

______ e - " Y




Anot her enbodi nent according to the invention concerns onpounds accordi ng

to 25 general

formula (1),

wher eby the conpounds are selected fromthe

group of wormpoundsg7of Table 2 with the exanpl e ref er encecmmroen®s40880- 5;
239; 240; 241; 242; 243; 244; 245; 246; 247; 248; 249; 250; 251; 252; 253;
254; 255; 256; 257; 258; 259; 260; 261; 262; 263; and where appropriate an

isoform tautoner, stereoisone solvate, hydrate, or a salts of any of
t hese conpgurds| ip.part bar , 2)
2010/ 11243%&/ EPZ010/ 054050 acce%?'é%bg)ng{)ﬁg’lt‘% her V%efweprpy fﬁ’8 néjé?li clor
organi c @acids of Dases or _fhe[ conmbi nati ons tnqgeo Anot her sgt | of
enbodi meht &b t he @venti Bi'i s| defefined byyfoTtiiote Hefaeddyaootnate pound
char act efi—sed h/ the ncnnra! formul a (I\ 0 wth c R1 R2 R3 Ei25 Hcl
R11 defi pegby foqq@thB)Rﬂéflned by %qugﬁte4) E- 2¢)elied HR12 deti ned
by footnotel) defined by footnbted) 27 Hcl R13 defined by foofnote3)
defined by g_got notiéh) R'6 being H being H

E-9 Hc? R defined by footnote” defined by footnote®

E-10 Hc? R"? defined by footnote” defined by footnote®

E-11 Hc? R defined by footnote” defined by footnote®

E-12 Hc? R defined by footnote” defined by footnote®

E-13 Hc? R defined by footnote” defined by footnote®

E-14 Hc? R defined by footnote” defined by footnote®

E-15 Hc? R'® being H being H

E-16 Hc? R'6 being H being H

E-17 Hc? R defined by footnote” defined by footnote®

E-18 Hc? R"? defined by footnote” defined by footnote®

E-19 Hc? R defined by footnote” defined by footnote®

E-20 Hc? R defined by footnote” defined by footnote®

E-21 Hc? R defined by footnote” defined by footnote®

E-22 Hc? R defined by footnote” defined by footnote®

E-23 Hc® R'® being H being H

E-24 Hc® R'6 being H being H

15



E-28 Hcl R14 defined by footnote3) defined by footnoted) E-29 Hcl R15
defined by footnote3) defined by footnoted) E-30 Hcl R16 defined by

f oot not e3yodefo/ned7by f oot not e4) E-31 Hcl R15 bei ngclivgresngsddso

E-32 Hcl R16 being H being H

Footnotes:

" the definition refers to: R? being selected from the group of H-, fluorine, F3C-,

HF>C-, FH>C- and Cq_3-alkyl-, preferably R2 being H.

?) the definition refers to: R® being selected from the group of H-, fluorine, F3C-,

5 HF2C-, FH2C- and C4_3-alkyl-, preferably R® being H.
In all these embodiments of table 1 it is preferred that each of R? and R® is H.

Where appropriate, the subject matter of the invention also refers to the isoforms,
tautomers, stereoisomers, solvates, hydrates, and the salts of any compound,
particularly the physiologically acceptable salts thereof with suited inorganic or

10  organic acids or bases, or the combinations thereof.

One such embodiment according to the invention concerns a compound according to

general formula (1)

O
H\N
N\
Rl AN o,
N
3
R” R He
15 with

Hc being tetrahydropyranyl-, preferably 4-tetrahydropyranyl,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by
one or - where appropriate - by two substituents independently selected from the

group of fluorine, NC-, F3C-, HF2C-, FH>C- F3C-CHy-, C1.s-alkyl-, C1-alkyl-O- and

20  up to one carbon ring atom may be substituted with oxo;

R’ being the group

16



E-33 Hc2 R11 defined by footnote3) defined by footnoted) E-34 Hc2 R12
defined by footnote3) defined by footnoted) WO

2010/ 112436R6/ERZO10/ 054050 E-35 Hc2 R13 defi ned by foetmatredp/osese ned by
f oot not e4) E-36 Hc2 R14 defined by footnote3) defined by footnoted)
E-37 Hc2 R15 defined by footnote3) defined by footnote4)

V—W—= .
, wherein

W is selected from the group of phenyl or heteroaryl;
V is selected from the group of phenyl or heteroaryl;

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
5 attachment point of W to the CR?R® group in formula (l);

- is the binding point by which W is attached to the CR?R® group in formula (1);

wherein W and V independently of each other optionally may be substituted by one

or more substituents selected from the group of fluorine, chlorine, bromine, C4_g-alkyl-
, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof

10  preferably Cs s-heterocycloalkyl-), H-O-C4_g-alkyl-, C1_s-alkyl-O-C1_-alkyl-, C3.
7-cycloalkyl-O-Cq_g-alkyl-, C3 7-cycloalkyl-C1.3-alkyl-O-C1s-alkyl-, phenyl-O-C4.
g-alkyl-, benzyl-O-Cq_-alkyl-, H-O-, Cq_s-alkyl-O-, C3.7-cycloalkyl-O-, C3.7-cycloalkyl-
C1-3-alkyl-O-, phenyl-O-, benzyl-O-, N-morpholinyl, and NC-, preferably by a
substituent selected from the group of fluorine, chlorine, bromine, Cq.-alkyl-, FsC-,

15  F3C-CHa-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof preferably Cs.
s-heterocycloalkyl-), C1.s-alkyl-O-, C36-cycloalkyl-O-, C3.g-cycloalkyl-CH»-O-, aryl-
CH2-O- and NC-;

R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R? being H;

20 R being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R® being H;

and the salts thereof, preferably pharmaceutically acceptable salts thereof.

In another embodiment the compounds of the invention are compounds according to

25 general formula (1), with

17



E-38 Hc2 R16 defined by footnote3) defined by footnoted) E-39 Hc2 R15
being H being H E-40 Hc2 R16 being H being H E-41 Hc3 R11

defi ned byofmimneize3) defined by footnoted) E- 42 HedTRP2010@bios€ed by

f oot not e3)

Hc being tetrahydropyranyl-, preferably 4-tetrahydropyranyl,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by
one or - where appropriate — by one or two substituents independently selected from

the group of fluorine, NC-, F3C-, HF>C-, FHoC- F3C-CH»-, C1.g-alkyl-, C1.e-alkyl-O-

5 and up to one carbon ring atom may be substituted with oxo;
R’ being the group

V—W—= .
, wherein

W is selected from the group of phenyl or a heteroaryl, the heteroaryl being selected
from the group of oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl, pyrimidyl and
10  pyridazinyl,

V is selected from the group of phenyl or heteroaryl, the heteroaryl being selected
from the group of oxadiazolyl, triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl, pyrimidyl
and pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
15  attachment point of W to the CR?R® group in formula (1);

wherein W and V independently of each other optionally may be substituted by one

or more substituents selected from the group of fluorine, chlorine, bromine, C4_g-alkyl-
, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof
preferably Cs_s-heterocycloalkyl-), H-O-C4_g-alkyl-, C4_g-alkyl-O-C4_g-alkyl-, Cs.

20  7-cycloalkyl-O-C1.-alkyl-, C3.7-cycloalkyl-C4_3-alkyl-O-C4_-alkyl-, phenyl-O-C1.
g-alkyl-, benzyl-O-Cq_-alkyl-, H-O-, Cq_s-alkyl-O-, C3.7-cycloalkyl-O-, C3.7-cycloalkyl-
C1-3-alkyl-O-, phenyl-O-, benzyl-O-, N-morpholinyl, and NC-, preferably by a
substituent selected from the group of fluorine, chlorine, bromine, Cq.-alkyl-, F3C-,
F3C-CH»-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof preferably Cs.

25  s-heterocycloalkyl-), C1.g-alkyl-O-, C3.6-cycloalkyl-O-, C3 g-cycloalkyl-CH2-O-, aryl-
CH2-O- and NC-;

18



defined by footnote4) E-43 Hc3 R13 defined by footnote3) defined by
f oot not e4) E-44 Hc3 R14 defined by footnote3) defined by footnote4)
E- 45 Hc3 Wwo2othefikssed by footnote3) defined by footnotedpcr/EP201iBr046H56c3 R16
defined by footnote3) defined by footnote4) E-47 Hc3 R15 being H

R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,

preferably R? being H;

R® being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and Cq_3-alkyl-,
preferably R® being H;

5 and the salts thereof, preferably pharmaceutically acceptable salts thereof.

In another embodiment the compounds of the invention are compounds according to

general formula (l), with
10  Hc being tetrahydropyranyl-,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by

one or - where appropriate — by one or two substituents independently selected from
the group of fluorine, NC-, F3C-, HF>C-, FHoC- F3C-CH»-, C1.g-alkyl-, C1.e-alkyl-O-

and up to one carbon ring atom may be substituted with oxo;
15 R being the group

V—W—= .
, wherein

W is selected from the group of phenyl or a heteroaryl, the heteroaryl being selected

from the group of pyridyl, pyrimidyl and pyridazinyl,

V is selected from the group of phenyl or heteroaryl, the heteroaryl being selected
20  from the group of oxadiazolyl, triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl, pyrimidyl
and pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
attachment point of W to the CR?R® group in formula (l);

wherein W and V independently of each other optionally may be substituted by one

25  or more substituents selected from the group of fluorine, chlorine, bromine, C_g-alkyl-
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being H E-48 Hc3 R16 being H being H provi ded that the
conpound is not a conpound sel ected fromthe group of 5conpounds of Table 2
wi th t he woaopla243ef erence nunbers: 219; 220; 221; 222; p223P281845408R5; 226;
227; 228; 229; 230; 230-1; 230-2; 230-3; 231; 232; 234 or where appropriate
an isoform tautoner, stereoisoner, solvate, hydrate, or a salts of any of
t hese conpounds, in particular not a physiologically acceptable salts

t her eof, RaCt HHF 301, §&aCe FeyC-Qtpank 15-aki HE ,6rOhd3eshet@rotyooatkytb(therteodns

t hereof. 10Footnotes: WD 2010/112437PCT/ EP2010/ 054050 3) the definition

r ef er s prefergdly e mgetesdeyctasdkyil1) orh @ e galkyp, G stalkylHO-Carsialkyl-, FRC-, HF2C
FH2C-, and Cl 3-al kyl-, preferably R2 being H 4) the definition refers
to: R3 7HeickpliéiQ@Ehedalkylofrs neygpallpl-ei-31alkyl{Q-Gomraikyl- FRleny1E2a- | FH2C-,
and Cl1_3-al kyl-, preferably R3 being H 5In all these enbodi nents of table
3 it i o §KdrePeRaYQrit-ecdltH- di-Gre CarmchIRg-Ps Ga.7-Gydeaikdripn Sri-ax@oalkye

subject matter of the invention.also refers to i sof.or t aut omer,

st ePeoisoriY-Oai R}%ﬁr@!'%yz’iegtzﬁlfobrﬁ'ﬁnqg 9@”%&%&18‘%&”{9@?@3’0 ounds, in
particuyl ar..a .ol aogi call cce ble salts thereaf w-th jnor ic or

b gan cuBeiBeRbYaEEedHE ihd aBSEER M hied FhloTner Bl he obire BN E:Cone
enbodi  ~of tthes nvigatkhen 4 N fienr ' kn any of the
above gg’g;tc(r:ﬂﬁé 3g;n92’d|iq E%dr:r?g ’ n%;n@ée(teg&a? @%ﬁ%e@?enrrgg%rflf%rﬁg&fcoﬁ owi ng formul a
D1 0 paqsid;i ik 3 Abw ] ol 18)_ X Nt At he
pyr azo?’gﬁégt?@t} Cliogr?Rg}e ’ecr%ai%vgﬁgf?lu’l %Q'glc?/?llot% Lké/lr‘]@a?@: %ﬁ@g@?.‘ﬁy P?rll-p %9 %hrzlr e is no
subst i (CPO-thAtNOas an integral -CH2- group by which it is bound or even
nore preferably, at this positon ** there is no substituent at all. 20In
anot her_gnbodi nent of the invention it may be preferred in an% of the

af dPemdht PeIRg gelactraifradnthe arpup of bt floring, figCt dilr by BHopyranedyCr-staietr. t here
is no CH3-groupsthat is bound at the al pha position to the ring oxygen
atom Rgiedanlp R ey BT/ EP2010/ 054050 | n anot her embodi nent of the
invention it also may be preferred in any of the aforenmenti oned enbodi nents
that fqs Hc bei t et rahydr opyr a ,athen there is.no Cl 6-al Kyl -group that
o bourtt BiEng Refehtesh EOBOBRTBIP 28 H HuaT TR, FaEyduhet BHECSRER F el ARD
DEFI NI TH Ten . pecifically defined herein should be given the

meani n sfgtgﬁ%tfﬁmegﬁiléﬁgi ven to them by a person skilled in the art in
l'ight of the disclosure and the context. Exanples include that specific
substi taRinthe selts MEEBf, FrefcPalS§ Phbapdavbltitallpecteptale Zalkdhkridrer code, |ike
H for hydrogen, N for nitrogen, C for carbon, 0 for oxygen, S for sul phur
and the like. Optionally but not mandatory the letter is followed by a
hyphen to indicate a bond. As used in the specification, unless specified
to the contrary, the following terns have the neani ng indicated and the
foll ow i I i ;

o ot 1 00 SaEF R SRR oAt FbiTbEnd o the iorien e oo il Bt 1o

pr ecedigepetdidognual), with exanpl e, Cl_6-al kyl means an al kyl group or al kyl
radi cal having 1 to 6 carbon atons. In general, for groups that are

conpos f. t or re supgroups, the last nanmed group is the radical
attachﬂﬁﬁge'ﬂgﬁ%r?hwggp)é@?& 51 e, "al kyl -02 neans a nonoval ent radical of the
formul a al kyl -G, which is 20 attached via the oyxygen atomthereof (i.e.

al koxy)whdréby BRelor mibref carbom BRg idtor(d) thERIOT Dpadn&RNdPaMbels b shtutes b§i gn or
hyphen, i.e.” - this sign enphaSises the attachment point like in the

af 8P emonei YratherezannrepHdteyt byponewridwe sukstitugnts isdependantlyselewegifronp of

ConventTeAETURRE HiaroRC of SCeritcoRtPbr. TahaCEBm e PWal CEeaing it om
val enceneiPofe LY 28R H st tRbiediigldls and groups. 1

gener al terns are I ne a diven context, such
specific definitions shall prevail the nore general definitions as outlined

in thi R1mia@|tra@gro®ol n general, all "tautomeric fornms and isoneric forns
and m xtures”, whether
V—W—= :
, wherein

20



i ndi vi dual geonetric isonmers or optical isonmers or racemc or non-racemc
m xtures of isoners, of a chem cal structure or conpound are intended,

unl ess t hwogpaegitbize WO 2010/ 112437PCT/ EP2010/ 054050 st ecempb@wiosiosy or
isoneric formis specifically indicated in the conpound nane or structure.
Specific definitions prevail. The term "substituted" as used herein
explicitly or inplicitly, means that any one or 5 nore hydrogen(s) on the
desi gnWVdeisalestad somdpe grevp af pheryl 9 pyEeingt, t he indi cated group of
substituents, provided that the designated atom s normal val ence is not

exceedafs 1B ol B3I, U Ml BOHEH A TRl hPREdng Seflidl 0xO

substituent, “Such su repfaces ogen a i gnat ed
atom Tieen shbgtoupusfi axadirlyl, triesollyt, plyrazoly ! Ribdrey| coyrayly nyrinti@yladride” in this
context preferably 10 nmeans a conpound that from a pharnmaceutical point of
vi ew | PYEHBEN¥al 1y and physically sufficiently stable in order to be used
as an active pharnmaceutical ingredient of a pharmaceutical conposition. If
a_sybsty bussabl Pisifttaceh i Btk 2idoshidfl o WOWRKAIAORE 1 B0l BEW R
"optionally substituted® is nmeant that either the corresponding group is
subst i taitasiment point of MWtto thaE RS gseup phtarmadat)i cal |y acceptabl e” is

enpl oyed herein to refer to those conpounds, materials, conpositions,

and/ or do Wi r it hi e ) '

Udgnentioret; Watdv iR iRty of cedh Bulds ntu e el be HRHREbE B Ry anc
ani el or fhéBQUoSRURARS LUBCI@TGihitiHe ghdu] bPfdHhe, Bhlofng! 6rdnfRBODS S-aly- Ot her
probl em or conplication, commensurate wth a reasonable benefit/risk ratio.
As used Fet giiR,C- PRBOTECELOHA] FyC-arCRPLBLDE Gal-hé®rocyckifkylt @harlofvat i ves
of the 52 dﬁsc%osegacohpounégpmh%iein f%e paﬁzﬁi conpgﬁnd i% ﬁndified by
makng prefedalsly Masketeaddyeldaion9oH-QCf gakbl-yCagdikyl-@rCsaldlkyl-, Exanpl es of
phar maceutically acceptable salts of a conpound according to the invention
t hat hascyeldzdieil-©Qynecalkgn Ce7-gyclaakahrCngagiiolhd)-Opedliege, phenyldd€not |imted
to, mneral or organic acid salts; and the |ike. Conmpounds with acidic

pr oper tsralkylrabenz -€aletalkyli tHr-Q, kalsi-alioyl-@r, §auri-cydieal by -OTHes Boycloalkyl-
pharmaceutical |y acceptable salts include the conventional non-toxic salts
or t he Guaekyh@ryp R-uesaykQ-,dY-merehekmenand bl oprederebhn®da f or
exanpl e, from nontoxic inorganic or organi c acids. For exanple, such
conventSHBatiueRbselesteddrarg the areuR elfuaries enlgepeyR@Mingnti-adiyamifeCaci ds

T8 "R O LR A L 0,
i AR S, SO S PG

malic ggydo-tAagtaeic acid, citric acid, ascorbic acid, pamoic acid, maleic
aci d, hyd?oxyna”g?d aci d, phenylacetic acid, glutamc acid, 5 benzoic acid,
salicylic acid, sulfanilic acid, 2-acetoxybenzoic acid, fumaric acid,

t ol uenagreionpreferably, Wranch¥rdepensienty @f each etheineptinallyfroay beaci d, oxal i c

id, iseth ioni id, d. the like, Th ti bl | t
o the SPRUu pRoBR s s e pe P Bolrah T Sheure el 1o RSBl PBsta
Wi b basics, PICACTHYC, NE@BESHAIIRSI, BVdAPDY @hélepaisiy seleradrRbmEhPdsp of
General ly, such salts can be prepared by reacting a conpound of the present

i nvent ifoRripBatl:Gadsbastds@ropéMNGes with a stoichiometric amunt of the
appropriate acid (respectively, conpounds with acidic properties with a

st oi chi I f appropriate b ) or_in~an _grganic
ol vent® b geRER il bR EogRer RE Y iie BREL FsC ERZADGES AR | e
et her, - t hanol , isopropanol, or acetonitrile are preferred.
"Prodr&géemgyggg%%%i gﬁed conpounds that release an active parent drug of
the present invention in vivo when such prodrug is admnistered to a
mamal iy SiHgisBfdcte 2RO BATgHEEp 3¢ F! Alidihel F.EDEHPLES EPLCL UMRNE] Qmd)€
prepared by nodi fyi ng functlonal groups present in the conpound of 't he

i nggnt igp@feirgb?tn?rbeangvau that these nodifications are retransforned to the
original functional groups under physiological conditions. Prodrugs include
compounds of the present invention wherein a hydroxy, am no, or sulfhydryl
group ianddbarsalts thenepf, grreigpallii pharwaesutidadly @coeptalcosaltshiber®fpr esent
invention is admnistered to a nmammal i an subject, is retransfornmed to free
said hydroxyl, am no, or sulfhydryl group. Exanples of prodrugs include,
but are not Iimted to, acetate, formate and benzoate derivatives of

al cohol and am ne functional groups iB2lthe conpounds of the present
invention. 30 "Metabolites" are considered as derivatives of the conpounds
according to the present invention that are forned in vivo. Active

met abolites are such netabolites that cause a pharmacol ogi cal effect. It

- N T -, Y



T* In the context of the present invention both structural
representations of the scaffold 20shall be considered the subject of the
present iwoenioam37even if only one of the two WO PCT/EP2010/054050

2010/ 112437PCT/ EP2010/ 054050 representatives is presented. Wthout neant to
be limting or being bound, it is believed that for the majority of
conpounds under anbient conditions and therewith under conditions which are
the rel evant conditions for a pharnaceutical conposition conprising said

oo U 8 S T il WAL 1

pr esenteepeps fOMi@Aaql)oRithi ndi n- 4- one-deri vatives or nore precisely as
pyrazol o[ 3, 4- d] pyrimdin-4-one derivatives. "Bonds": If within a chem cal
formulg . of a ring systemor a defined group a 10substituent is directly
| i nked %bﬁ'ﬂgéﬁﬁghdmﬁy@%hp like "RyR' in below fornula this shall nean
that the substituent is only attached to the corresponding atom If however
from a ey bHedr nHérléeco?"rE%B'ring a@%gs)'tﬁew oﬁﬁ@ﬁéqy rﬁag'b\é_ dubkigfed Byan atom
of the ring system but drawn towards the centre of the ring or group this
means tom&ton-hiviserslagaropisiet— bRoRE amiyolsebbiitnkets indeperydentiyrsatedted frahom of
the ri nﬁ%system/ group, 15unl ess_stated ot herw se.  The bo synbal "2 (=
| S

m nue. a5 0l helgbi- FBC*,"HEi?-nFHQQ-,ﬁs&Crbrd%mbf@g'kgb, é“ﬁeh Bd-sk s\ gn)
. . | :
ié?? eg 6‘3’3%%’6?’2%@?@}0%%%0%3?” Ce{§/htge %@?%%tfg’gwtshcg)??;o%h Itnoc;sgs ion t hat

the m nus sign does not seemto be sufficiently clear, there may be added
an ast ®'isdin ¢hd §upond symbol "2 in order to deternine the point of
attachnment of sard bond with the corresponding nmain part of the nol ecul e!
scaffold. In general, the bond to one of the herein defined

hetlﬁr ocycl oaf kW —6r Wt}?érgirnoar yl 25groups may be effected via a carbon ring
atomor optionally’via a nitrogen ring atom of such heterocycl oal kyl or

het eroaryl group. WD 2010/112437PCT/ EP2010/ 054050 The term "aryl"™ used in
t hi s aWlis selectsd fdemdhe groupbéplyényl lor plyadyll , i ndanyl , i ndenyl,

1, 2,3, 4-tetrahydronapht hyl or naphthyl group, preferably it denotes a

phenyl .or n tyl. arqu nor referably a phen rou This definition
bonl T e Rareitated ol B ormipiet Ry et Y heroardr nebdtectador i pti on
i n the 1R eRCgraip é\‘d)éé'd‘ieﬁ%'lyl,ﬁ@'iﬁfzblw,bz%kolﬂ heyrkQYIMFUr&dy !, Eyﬁdj%ywrirﬁi’é@m es a
saturated, branched or unbranched”hy rocarbon group wth’l to n C atons,
wher ei @nd pyidazinyure sel ected fromthe group of 2, 3, 4, 5 or 6. Exanples
of such groups include nethyl, ethyl, n-propyl, iso-propyl, butyl, iso-

10Qut yl - v - o s ok 'IR’ai.'P . - I

te??I - p%?@%?%aﬁwhéxa}ﬁ#ﬁfgéé? %}%?ﬁoggta@%fwi \é\)hgg 1’ni fg’i1oR0%§(§)rl] pﬁ‘sn otp ®the use
of "al lgrfathimenappint @dWrtelthe CRIAR exbuwirt formuldigl)pr esent description in the
absence of a further definition. In cases in which the term"Cl..n-alkyl"

is used int m ddl e of two ot her groups / 15substituents, |ike for

examp! dviereindl optanaliy 13y be eqdsiliuier ) e o Mare SHesHLeRisdelesigd fiem

- al kyl "{r &gk o Fflet MR nShBeH. 8- OpRS- : S f le it

bri dges ?ﬁe&}gl’in-dcdjc éé’ﬁ%‘ﬁew”@h tE’e o%%’ge?l’ Hygsdl n%dol(lé ProreraByP

"cycl opetgoyed fretrhine-gnoyp'of fllorime | dhidrinecandi&€s®;; t hat in such cases

"Cl-al kyl" has the neaning of a "Cl_n-al kyl ene" spacer |ike nethylene (-CH2

-) snet hyl en e. . - - ), c. . the ha r ri by
20265 B fere & orohau ripbcas Seastliien B o Bhfiogt Sbs i Epnelgee

Pr ef er ainy thdgroupdbitiiudaing, etilBrRe 9;¢-0eat-edtdt Fbe CHgbalcyElopbtyldgadNend of
the al kyl group and left hand group at the distal |left hand side of the

al kyl dgrerppolirylgbenzf-QG4@nd3Nerkyl - :  3- hydr oxypr opan- 1-y1). The same applies
for other substituents. 25The term "C3..n-cycl oal kyl" denotes a saturated

72 a R ebeil Giesttd o 48 dodelsh PR, AR 3P R Rk ARl * 1O

Exanpl - i ncl ude cycl opropyl, cyclobutyl, cycl opentyl,
cyc|oh$§$@%a@¥§?3%@§?y’ etc.. This definition applies for "cycloal kyl" in

any reasonabl e context within the present description in the absence of a
further 30definition. WD 2010/112437PCT/ EP2010/ 054050 The term
"heteroaryl" used in this application denotes a heterocyclic, nono- or
bicyclic aromatic ring systemwhich includes within the ring systemitself
in addition to at | east one C atomone or nore heteroaton(s) independently
selected fromN, 0, and/or S. A nonoc@2lic ring systempreferably consists
of 5to 6 ring nmenbers, a 5 bicyclic ring system preferably consists of 8
to 10 ring nmenbers. Preferred are heteroaryls with up to 3 heteroatons,
nore preferred up to 2 heteroatons, nore preferred with 1 heteroatom

-~ . T T p— - - o



oxadi azoyl, 1, 2, 5- oxadi azoyl , oxazol opyri dyl , oxazol yl , 2- oxo- 2, 3-

di hydr obenzi m dazol yl , 2- oxo- 2, 3-di hydr oi ndol yl , 1- oxoi ndanyl , pht hal azi nyl ,

épptfridhmghonmmhnwl,pyrazinyl,pyrazolo[1,5-a]pyridyl,pycammhm@&sﬁsm]pyrini
Inyt,

pyrazol yl, pyridazi nyl, pyridopyri m dinyl, pyridyl (pyridinyl), pyridyl-N oxide,
pyrinidn$yl,pyrin1idopyrin1id i nyl, pyrrol opyridyl, pyrrol opyrimid inyl

, pyr r olR/1 beingisekexted figin theugraop iofi H4- ftuorine, fiyCrdiiF 564, FHa G- remcaCi-gydlkyl-,

1, 2,3, 4-tetrahydroquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, tetrazolyl,
1, 2, 4- tefesalkly R \deing H3, 4-t hi adi azol yl, 1,2,5- 25thiadi azolyl, thiazolyl,

t hi eno[ 2, 3-d] i m dazol yl, thieno[ 3, 2-b]pyrrolyl, thieno[3,2- b]thiophenyl,

thienyl, triazinyl, or trjiazqglyl. Preferred heteroaryl ou are defined
0t he A6 PESER MGk GREISKLY BRRBARRAIGHTY ASReRFPE LA s R QIdes ¢ he
isoners 1 H, 3H and 4H pyrazole. Preferably pyrazolyl denotes

1H pyrazolyl. WD 2010/ 112437PCT/ EP2010/ 054050 The definition i m dazol e

i ncludes the isoners 1H, 2H and 4H i m dazole. A preferred definition of

i mdazolyl is 1Himdazolyl. The definition triazole includes the isoners
1H 3 3Hp agathesignbodiment the egrapeunds Qilhe isyentipn-areagmpegiinds according to

4H[ 1, e definition triazolyl therefore includes 1H

[1,2. 4%6%{%{%ﬁ@%?|)1%ﬁand 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, HBbeingiterahydopyrayl-and -5-y1 as well as 4H[1,2,3]-triazol-4- and

-5-yl. 10The termtetrazole includes the isoners 1H, 2H and 5Htetrazole.

The definition tetrazolyl, therefore, ingcludes 1Htetrazol -1- -5-yl,

i t et MiRPDS NG 2 G St Pl T S feisey potonail mak aatinslied Byraon o

i ncl udepetdie WirsreBAsprébhiatandoyd bink f alve subbftubRIsThiBEOhdentil/ s &dted abhy

denotes 1Hindol-1-yl. The termisoindole includes the isonmers 1H and
2H1Dsoithelgreup of fluorifle, NCGle @4, tHIexC-applbCe - 30eCHYh i e4-akkyly| C4_s1allyiyD-
reasonabl e context within the present 20description in the absence of a

f urt her@ngefR 19 @M@ AArLPRINGAtM MaydroeyestiteRWIith 9X@hin t he context of the
present invention denotes a saturated 3 to 8 nenbered, preferably 5-, 6- or
7- menmbegted. .1 | emor a 5-12 nmenbered bicyclic ring system the ring

at ons ger\%{tﬁg% épeb arbon atonms and 1, 2, 3 25or 4 heteroatons, selected

fromN, 0, and/or S, the S optionally in formof SO or SO2. Preferred are
1, 2, or 3, yompe—preferred 1 heteroatons. The preferred nunber of carbon
ring atons is 3 to MME8INde said 1, 2, 3 or 4 heteroatons selected fromN

0, and/or S. Such heterocycl oal kyl groups are addressed as

C37- hetygrigprehfabiereoy WBHRHRANAY sthbeyrMd'bFbaloRRECERBNAL BRFKEL rings with

5 6, or 7 ring atons, of which 1 or 2 are heteroatons and the renaining

are C-atonms. WD 2010/ 112437PCT/ EP2010/ 054050 Preferred exanple for

hetlér od4/isl eietoarylibeing gelestadoiemithe igroyn pkexatiiazalyl, flazelvhzyigrolyl,

t hi onor phol i nyl xat hi anyl.. .dithianyl, dioxanyl, pyrrol id inyl ,

tetrah M@#y&,ﬁérﬁnyﬁ’, QMF@(&p&ﬂWI&W&p& r@laélﬂ,y ’,Wa}i}é?ﬁp}ﬁazol idinyl,

t et rahydropyranyl, pyrrol inyl, tetrahydrothienyl, oxazolidinyl,

honopi peopiorally.is Babstiuteerbydi my U, preierabby ploel2i mdre phéferabiyil asubsptueni ny!

azetidinyl, 1, 3-diazacycl ohexanyl or pyrazolidinyl group. This definition

appl i eéng@endﬁ@ﬂké%@?@ﬂ‘ oHscgetedted Hap eareHa Il duedng.«shlofRe, iiae-t #st-pr esent

descriptiqn g pt b fur : WS gef i icon. 10 The term
"oxo" E%ﬁ@r£§eadﬁg§§g§ﬁ%§?€ l% Sﬁﬂ@pﬁ?ﬁéﬁyfpﬁg 'Sg %@%Egg’by a doubl e
bond, preferably it is bonded to a Catom In case oxo is used as a

sulét i Misrattachied abioe 2eqisitomsoftWo wingdzlmgiine ‘hpositonbf Whes therateshoretitng at om
of the unsu i.tute Apound. 15The terns "pyridyl"™ and "pyridinyl" are
used e&ﬁa?%cz?ﬁ'flitﬂ“b%&ﬁgﬁe|gf°%'rhférﬁnHEa éﬁ’pyri di ne- substituent. The

expressions "prevention", "prophylaxis", "prophylactic treatnent” or 20
"prevemndd I - IS q} u 1 SY. 1 ind i n
(he somse g R oM Y aR R B SR, PRCHEAS T PG IR AMRE
reduceq)re@;amgiﬁlgémé p:a patient having elevated risk for said conditions
or a correspondi ng anamesi s. Thus the expression "prevention of a di sease"
as used herein neans the nmanagenent and care of an individual at risk of
devel opi ng the disease prior to the 25 clinical onset of the disease. The
pur pose of prevention is to conbat the devel opnment of the disease,
condition or disorder, and includes the adm nistration of the active
conpounds to prevent or delay the onse2® of the synptonms or conplications
and to prevent or delay the devel opnent of rel ated di seases, conditions or
di sorders. Success of said preventive treatnent is reflected statistically
30 by reduced incidence of said condition within a patient popul ati on at

o M



WO 2010/ 112437PCT/ EP2010/ 054050 Schene 1 NC /+ HN OC2H5 | /2 NH W Hcheat
or RR3 RCO2H + activation reagent ZNH2 HN | Hc : the hyrazino-group is
bound t o woQesvamsoef the tetrahydropyranyl-group. 5Schegeg/Ep20ibnsaséirst
step 2-ethoxynet hyl ene-nmal ononitrile is condensed with nono- substituted
hydrazi nes by heating in an appropriate solvent |ike ethanol in the
presence of a base (e.g. triethylamne) to formthe correspondi ng

5- am ndR"bEng setdctediroar thergroup loé $i-, fllse, Eabpddings-, BHeCe aneeCt gdlkyh, a
second step to the corresponding anmides, e.g. by treatment of an ethanolic
sol ut i ¢nelerably &mhgingH; 25 (:)/0 10 in water) and hydrogen peroxide (35
(:)/0 in water). In a third step, heating wi th carboxylic esters under
basi ¢ condjtio sodj um hydri de | hanol c acids with
on nct ARG PolS At FEele bR DB rES e Bl tts bieBle s EtRats o of 3. 4.

d] pyri mdi n-4-ones as final products [cf., for exanple, A Myashita et

al ., Heterocycles 1990, 31, 130911. WO 2010/ 112437PCT/ EP2010/ 054050
Schenmes 2 and 3 illustrate alternative nmethods to prepare the final
conmpounds: in these exenplified manufacturing nethods

5- ahi no- 1H pyrazol e- 4- car boxylic acid ami des are condensed in a first step
wth a r d t

al ky la??%ﬁB\t/t\fé?hér@ﬁ |ﬁ1§f1tefh 86 (gt}i)rb](?’ oFtﬂbgﬁ%@rﬂanbr@@%lﬂwd% SoPding to
2010/ 1@%5?&@#@2%%@54050 Schene 3 Base, LGHc LG=Br-, d-, I-,
CH3- S02-0-, p- toI uenesul phonyl -, which is bound to Hc by one of the ring
car bon&ggms tetra ropyranoyl group. Base = N(C2H5)3, KO Bu, NaH
Schene &g tqtqq QfQ%Yf I'ternative methods to prepare the final
compounds: in the 5exenplified manufacturing methods

5- am nQyHdreBy kaéR tarbredvid atorh tferasf thﬂfﬁa‘ﬂ?ﬁm@f Be%%gﬁﬂfé%ddy Bn@okLrst step
wi th (2-brond-phenyl)acetic acid ester derivatives in a second

st ép bwtmraanprmnaia —07y one Obt\mrﬁnbstﬁueﬂﬁsbpd%@erme@ﬁwsetec@d fiemethéar omat i ¢

o ter narou Py o it et HECnERECS PRRETir oimp USEr CherRURoRd i o
resi du%gdt% gdér']é%{bbﬂﬁl t gm g [tWL]te mc&toonl trile residue and
W pyrazol e-

condens amn -car oxyI Ic’acid am des in a second
st ep.
preferably Hc being unsubstituted 4-tetrahydropyranyl-;

15 R being the group

V—W—=* .
, wherein

W is selected from the group of phenyl or pyridinyl,

V is selected from the group of phenyl or heteroaryl, the heteroaryl being selected
from the group of oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl, pyrimidyl and
20  pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
attachment point of W to the CR?R® group in formula (l);

wherein W and V independently of each other optionally may be substituted by one

or more substituents selected from the group of fluorine, chlorine, bromine, C4_g-alkyl-

24



WO 2010/ 112437PCT/ EP2010/ 054050 Schene 4 with V = optionally
substituted yl- 1 Y/ ----- Y ,\1 1YYl =independently selected from
each ot hewof2ommitdze group of CH, 0, N, whereby the H of pCHrrayiohssos€pl aced
by a substitutent as outlined for fornula (1). WO

2010/ 112437PCT/ EP2010/ 054050 Scheme 5 A. Ul mann V -H Cul /

N- N - di net hyl et hyl enedi am ne Cs2003 / DVMF 120C with V' = optionally

substi t, it:€d, FE,GA, FHRCN FC-CHH;-, BIFO-~HFn@eper@tenheteraaiotdlled- themotach
other Rfromthe group of CH 0, N, RRN-----N Iwhereby the H of CH nay be
VHer eplraefedally Gs sheteroaystaattylasHdT igaltyF o€ 1 t-@tkldixClsyalkyl-, Gaur t her nor e,
the synthesis of final conpounds can al so be acconplished through the

pr epar atGy§toadfy!-&BareodlKil- dei-trerelpaNl Cv-a-alyiQ-Guwechlisyl- aPindtiP-Giype cross
coupling in a 5 second step (Schenge 62 . WD 2010/ 112437PCT/ EP2010/ 054050
Schene 6621kyl- BOEREC1@=BKY I pdTabh 91 478 N L0086 wi-evarrikY-Qp é-auexsiealkyl-
5  Cq.3-alkyl-O-, phenyl-O-, benzyl-O-, N-morpholinyl, and NC-, preferably by a
substituent selected from the group of fluorine, chlorine, bromine, Cq.-alkyl-, F3C-,
F3C-CH»-, F3C-O-, HF2C-O-, C3 7-heterocycloalkyl- (thereof preferably Cs.
s-heterocycloalkyl-), C1.s-alkyl-O-, C36-cycloalkyl-O-, C3.g-cycloalkyl-CH»-O-, aryl-
CH,-O- and NC-,

10  wherein more preferably W and V independently of each other optionally may be
substituted by one or more substituents selected from the group of fluorine, chlorine,
HsC-, F3C-, CH30O-, N-morpholinyl, and NC-, more preferably selected from the group
of fluorine, HsC-, F3C-, CH30O- and NC-;

R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
15  preferably R being H;

R® being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R® being H;

and the salts thereof, preferably pharmaceutically acceptable salts thereof.

20  In another embodiment the compounds of the invention are compounds according to
general formula (l), with

Hc being 4-tetrahydropyranyl-,

whereby each carbon ring atom thereof optionally may be substituted by one or -
where appropriate — by one or two substituents independently selected from the

25  group of fluorine, NC-, F3C-, HF2C-, FH2C- F3C-CHay-, Cq.6-alkyl-, C4.¢-alkyl-O- and

up to one carbon ring atom may be substituted with oxo,

25



R2N VHc Schene 7 illustrates an alternative nethod to prepare the final
conpounds: in the 5 exenplified manufacturing mnmethod

5- am no- Mveopyreamaelse- 4- car boxyl i c acid ami des are condenged/mppoid/obiosst St ep
wi th (2-cyano-phenyl)-acetic acid ester derivatives followed in a second
step by transformation of the nitrile group into a 5-nenbered

het eroaronmati c group. 10 Schenme 7 WO 2010/112437PCT/ EP2010/ 054050 1.)
H2N- Z- Iaredeoably @iny uDEL8oBitveR4-CHBIDAIFPPeay!-; 0 S5Further alternative
processes for preparing pyrazol o[ 3, 4-d] pyrimdin-4-ones are known in the
art and can |i kew se be enployed for synthesizing the conpounds of the

i nvention (see, for exanple: P. Schmdt et al., Helvetica Chimca Acta
1962, 189, 1620ff.). 10The nono-substituted hydrazi ne derivatives, that are
used irR1st§@.pg thegraaghene 1 can be prepared either by nucleophilic

di spl acenent on the correspondi ng nesyl ate derivative (schene 8) or by
reduction of the hydrazone internedi ate as depicted in schene 9 [cf., WO
2010/ 112437RCTVEP2010/ 054050 for exanple, J. W Tinberlake et al .,

"Chem stry of Hydrdzo-, Azo-, and Azoxy G oups"; Patai,S.,Ed.; 1975, Chapter
4; S. C Hung et al., Journal of organic Chem stry 1981, 46, 5413-5414]. 5
Schéne W iekRENdfroh the group of pleryl @r @yGHNH2- NH2* H20 or ). or OHNHNH2 The
t et rahydropyranyl -group optionally may be further substituted as defined.

Schere \Pis selected fiom e group of phenyl or heteroaryl, the heteroaryl being selected
from the group of oxadiazolyl, triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl, pyrimidyl
and pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
10 attachment point of W to the CR?R® group in formula (1);

wherein W optionally may be substituted by one or more substituents selected from
the group of fluorine, chlorine, bromine, HsC-, F3C-, CH30O- and NC-, preferably

selected from the group of fluorine, chlorine and FsC-;

and wherein V optionally may be substituted by one or more substituents selected
15  from the group of fluorine, chlorine, HsC-, tert-butyl-, F3C-, CHsO-, cyclobutyloxy-, N-
morpholinyl, benzyl-O- and NC-;

R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R? being H;

R® being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
20 preferably R being H;

and the salts thereof, preferably pharmaceutically acceptable salts thereof.

In another embodiment the compounds of the invention are compounds according to
general formula (l), with
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NaBH3SCN O NHN H2 \ / O\ ....-"" 0O 10The tetrahydropyranyl -group
optionally may be further substituted as defined. Further information also
can be fowmocdoion1¥¥94099210 (in particul ar page 9, |ast paragpeaphsioso page
14, line 8, incorporated by reference). The conpounds of the invention
show a val uabl e range of pharnmacol ogi cal effects which could not have been
predi cted. They are characterised in particular by inhibition of PDE9A.

Pr ef er dig beinged-tasrahydranyramydor di ng to the present invention show a high
selectivity Sprofile in view of inhibiting or nodul ati ng specific nenbers

W t hin ] m |.J 1 - rence

(sel cctf el epshaRtoh Bha AldhTinarebr ORBrAN Taafbh SuBsFLRA{ REFR LS,

I nvent iwierarappsogrizns echy ons botwa stibstiiueats|irdspdreientlprsefddied from thiee pur pose
of nedical treatnent. The conpounds of the present invention are

suppos @fiotp o& fiavinge, N0 &bl BF pfe-0FH26- 1t -Oiirlor 8 peetky-o GrestalldtPcard abi 1 ity
over a certai n%%ri od of tine for tbg?gﬂur 0®e of nedical treatnent. The
conpoutfsOANG $RAPORP LLGAIOMNEN DeFH RS %‘138‘6 ¥P:t 0 show a favourabl e
profile with respect to bioavailability for the purpose of nedical

t r eat neyéferdiSly Wel bRy OnsuBEAVENT4- TéaeaB/dessyranyidvent i on refers to conpounds,
whi ch are considered effective in the treatnment of diseases. The conpounds
according to the invention are effective and sel ective inhibitors of
phosphcﬁi%lﬂ@t%gr@m and can be used for the devel opnent of nedicanents.
Such nedi canents shall preferably be used for the treatnent of 20di seases
in which th i_w]hi_tzi tion of PDE9A can evolve a therapeutic, prophylactic or
di sease nodityi'ng effmskin Preferably the nedi caments shall be used to

i nprove perception, concentration, cognition, learning or nenory, |ike

t hose occurri nq in particular in situations/di seases/syndrones _such as:

mi | d cHns phorylivhriePyMoptiqaaly igssbstititedioy adiuering. eMarin@MpFyCrinpai r nent s,
age-associ ated nmenory | osses, 25vascul ar denentia, craniocerebral traunma,

st ngke.y (efEmBldaRy IS éél'éateafﬁcgrp t@%ﬁ@éﬁfoﬁ@%ia?&l |9l‘r%z6§{|t§wrbfal |

post-traumatic denentia, gener ration airne conténtration

i mpai r yodyl ) fararhil | phrieiyl, yiyrimid samndd pygicazohyhemoergbpr obl ens, Al zhei ner' s
di sease, Lewy body denentia, denmentia with degeneration of the frontal

| obes, ,jncl.uding. Pick's synd , Parkinson's disease rogressi.ve nucl ear
ool oy, SRR LR TIOR3 perdirenly Ry 3 Matf e el e Y BBt

scl er osh@edeNeehtly DuBhENBHHEY seldbits®#6m tw@ﬂﬁbgﬁlcﬁ f186H8E O6HISrind, HECR Mieht-
degeneration, Creutzfeld-Jacob denentia, HV denentia, epilepsy, tenporal

| obe epiutdpdipC-sehs@optyclahiutylexy-kbrvardtalingl, pepardai 8nd BlGanot her aspect of
the present invention concerns the treatnent of a disease which is
ac‘igss'\P|seatP§6hFe’§.Ea?/t’hé@ClgzlsﬁFdn° W, Wh@?%%) fhdl 2 o(é}liSﬁBfW%%Q%t%ch t! hsomi a
or harcol epsy, Dbipolar disorder, nmetabolic syndrome, obesity, di abetes

nel | i t yeintiofdN dditneg CR7RE gtoup int fppaul di)abet es, hypergl ycemi a, dysli pi demi a,
i npai red glucose 10tol erance, or a disease of the testes, brain, snmall
intestine, skeletal nuscle, heart, lung, thynmus or spleen. Thus, the

medi calR egjeg selscted Bopy bsegrpup 9 bhi fuitineak sbe 'é'ﬁzﬁm%‘b@d and enardlkd- i s
consi dered tha conpound according to any of the generic (genius)

enbodi r%ﬁ%éa@!ﬁ(tﬁ% rTleventi on as outlined herein or a conpound sel ected
fromthe group of the specifically disclosed ones ("species") is used as a

i seaok Sl R OEtbuB o HE. fllihel Falp oty FHER TRl GRRalloRr o

di - rent of which is accessible by the inhibition of
ICD:IIZ\)lI:§8 3)8%?%95% tt%aé;"ﬁime use, the nmedicanent is for the treatnent of a
di sease that is accessible by the inhibition of PDE9, specifically PDE9A.
In an andaheablty ehéresf, dréRramdippamaatelticallplactstablecsdiERbrecinel i orati on
and / or prevention of cognitive inpairment being related to perception,
concentration, cognition, learning or nenory. 25In an alternative use, the
medi canent is for the treatnment, anelioration and / or prevention of
cognitive inpairnent being related to age-associ ated | earni ng and nmenory
i mpai r%cgﬁcﬁgﬁpmp@@émgﬁg | osses, vascul ar denenti a,
cranio : : ntia occurring after strokes (post
stroke denmentia), post-traunmatic denmentia, general concentration
i mpai rment s,
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30concentration inpairnments in children with | earning and nenory probl ens,
WO 2010/ 112437PCT/ EP2010/ 054050 Al zhei ner's di sease, Lewy body denenti a,
denent i a wiot2iotiagener ati on of the frontal |obes, includipog/Eseel/ossosyndr one,
Par ki nson' s di sease, progressive nuclear palsy, denentia with corticobasal
degeneration, anyotropic lateral sclerosis (ALS), Huntington's disease,

mul tiple sclerosis, thalam c degeneration, Creutzfeld-Jacob 5denmentia, HV

denent iEachef memmpc@tm@omr@rsenwemetbmfeklgwmgstehiezﬂrabdeab is swediiicaliyeand a or

thetr JAIVBHBMY PP dcko Rt flelBveifort e st EPRPERNER or¢ A Hndt et
i's for it ketdir GatieeBECcidn SEmnp@h@%ﬂMouumbnw aThelﬂiﬂbﬁmgFﬁSt pregeatottie

syndrone, obesity, diabetis nellitus, hyperglycema, d i dem a |npa|red
gl ucos&PesifisreaeRouNsis of thedawention: as freltealt eampgvRgs i esmrf |In farreat sl

skelket I the
nvint (5 RIS, TRE e S Hm O EefreBboRl \RFine ByRscHig EEoRIRFRL Y

pr eventstectlormf“Eaemme)‘ytembodnmedits edderes ebecﬁlednfdmmtlon nmralbevfe)ulndsmemegr oups
of conditjons_and dlseF% wher eby the method conprises the adm nistration
of a tﬁépﬁ%lﬁ-%‘%‘ﬁp'@&y@ Q@fm%@sarmunt of a conpound according to the
invention in a human being in need thereof. 20 PHARMACEUTI CAL COVPCSI TI ONS
Medi caneymes 2f prerasad @béé/ﬁébh%d/h‘)’@hfsh Tﬁéﬁ“e:%'réﬁcél#bh@@?s ESréSporir waent

i nvention, conprise a conmpound accord present invention in a

t her apélme oo&s lupediin g exrerineuat p@zf&dTl@e rsécawevfefeeﬂ todhereixempl®y

apii ol araePiererii B PR el et heliD soldlEh 10 e PFulB " Condi i on,

t he amount of said conpound of formula (1) will be sufficient to
effectlively trleat, to prevent or to decel erate tlhe progression of the

correséﬂﬁhing di sease, or @therwise ta arf@dioratle the estate of Ja pati ent
suffering fromsuch a digg . It may |be t he caseOfnet t he "thm%éﬁfutically
no| hewapy will Il differ |f koo itallly

ef f ect|i ve anount™
ef f ect|i ve anmoun nati on therapy 30 wijth an di dane t. WO

2010/ 112437PCT|/ # dose [range of tlhe conp geper
formulla (1) applicabl da be [fiom 0.1 tlo 5000 nyg, era ¥ from
0.1 to 1000 ny, y fr to 300 ng, norle preferably from5 to 250
ng, nost preferably fron110 to 100 ng.| A dosage junit (e.g. a_tablet)
preferg%by contai n between 2 and 25(2@6, parjticularly preferably

5bet we 10 and 100 ng of fhe conpounds |accordin n. The
act ual| phar macleutg© ve anount| or ther agd wi Nl depend
on fagtors knogwn sk | ’'ed in the art sud gender or
ot her |condi ti dnof b rout e |off adm ni st kat f

di seage, and tlhesl H*ke. ounds |accordi n vent {on \may be
adm nijstered by oral, ente aI (|ntra\enous, i )€ ~b

i ntranasal, sublingua nhal ntnat hecal ,| topical or rectal route.

Suitahl e preparations for adnlnlsterlrg ?@% conpounds accordi ngyto the
present,j.nventlion include fop exanpl e pattties, tjablets, capsules, pills,
peIIet32115 drlagees, powders] troches, upp05|tories, I|qU|dan§Efn@tiors
such as solutijops, suspensitd mul sijons, drops|, syru { ar

[da)

gaseous preparafr N Nd%ols, sprays and the |ilke. [TheNcont ent |of
t he phar naceut| cal i ve conppund(g) [shoul d be™g 3 fro 03 to
90 wt.|- % prefera > o] SQQ?F}- % of the cgmposition a whol e.
Suitabl e tabl gts may be ai ne or e)anple, by 20 m Xxi ng™he actt@e

subst ance(s) with known excipients, fagr exarpteirert—dttuents—such—as

cal ci U arbonate, cal ci um phgsphate ar |actose, disintegrants such as corn

st ar ch al gijnic acid, bindeffs such gs starch or gelatine, lubricants such
¢ inM g

as magnesi um st earate or tahN \gents for del aying rel ease, such as
car boxynet hyl |c celld ulloseN acet at e pht hal ate, or pol yvinyl acetate.
The tabl ets 25may corfpri®e everdl | ayers. Coated tablets may be

pr eparjed accor|di ngl at i ng produced anal ogously to the tablets

W th gubstancegs normally ed O Illet coatings, for exanple collidone or
shellac, gumarabic, talc¥titani oxide or sugar. To achi eve del ayed 30
r el ease—er—prevent .“eonputiu..il.co Lhe core may al so consist of a nunber
of layers. Simlarly the tablet coating may consist of a nunber of |ayers
to achi eve del ayed rel ease, possibly using the excipients nentioned above
for the tablets. WO 2010/ 112437PCT/ EP2810/ 054050 Syrups or elixirs

contai ning the active substances or conbi nati ons thereof according to the
invention may additionally contain a sweetener such as sacchari ne,

cycl amat e, egceroI ~or sugar and a fIavour enhancer e.g. a fIavourlng such

oy —y I . o - N B o,




The dosage of the conpounds according to the invention is naturally highly
dependent on the nethod of adm nistration and the conplaint which is being
treat ed. WONBIONATIZEONS W TH OTHER ACTI VE SUBSTANCES 10! npamatrben/oaspect t he

present
according to the present

invention relates to a conbination therapy in which a conpound
invention is adm nistered together w th another

active_conpound. Accordingly, the invention also refers to pharmaceuti cal
fornula%%pns tlhat provi de such a conbinaaggnlof active ingredients, whereby
one of ichils @ pound ofy the pregent—"I'nventji on. Such conbpnations ray
be fixed dose |15 \copbi nati ong| (t he act|i ye |ngred|ent§ that\are/ to be

conbi ned are sjub] ect of they har mageuti cal |for i or free doge
conbi nati ons (lagtive |ngred entls ate in separate haf macqut i ca

f ornuljati ons) . 0 t her aspect of vention
referg to a conbi 20 each-of |the conpounds df ent

i nvent|i on, preg ast e donpound accgrding to th esent

i nventlion, wt pound s§ egted fromtlhe group of fAor exanple
bet a- gecretase i nhi bitors; ganma-secretase inhibitors; ggfmmsecretase
nodul at ors; anyl oi d aggregati on i nhi bijtgrs such |as e. g. zhrned directlly
or indi22éctly |acting neuropfiptective and/or disdase- nDdlf substance<;
anti- (25 oxi dan vitam|n |E , ginko bilobaNor ginkolide;
anti-ifnfl ammat éy sueh as |e.|g. Cox |nh|b|téﬁ% NSAI Ds

addi tijonal ly ar y'NfavNng AR|(Abeta) | gwering perties; HMG CoA
r educt/ase inh|b|t as s i ns;| acetyl chgline esterase inhibitorsg,
such as donepezi |, gm n crilng, gal antjlam ne;, NVDA receptor

ant aggni sts such as e erant'eg; AYPAZ3Bc2pt or 30 agoni st s;  AVPA
receptlor positjive nDduIators AMPKi neg, (gl yci ne transporter |tors;
nnnoan?&g receptor reuptakeq nhibitorsg; |substandes modul ati fi

concer tion |or release of |neurotrangmjtters; substgoces I'o\ﬁ Nthe
secretjion of growth hor as i butanoren negyﬁat- ang capro rellr
CB-1 receptor WO 20 /.BP2010/ 054050 ant agowd i nv

agoni §ts; antibioficg sufh a‘s rﬁ"nocycllr or rifdnpicin; @ DE4,
PDE5 and / or |PDES tors, BAA |receptor ijnverse agow

receptlor antagoni sts; tini ¢ receptjon—agonistis or partial AanlcfQ oy
posi tilve nodullators; alphadbet azoi cot|i ni Oneceptor agonists or parti al
agoni sts—or5positive nodulators—alpha7 nicotijnic receptor oni sts or
parti glpoagoni sts; histam ne reeceptor H3|antagoni|sts; 5-HT4HNece

agoni §ts or partial agonists;j|5-HI6 receptor ant|a ;

al pha2- adr enorjegept or ant agni A\ callcilum ant agoni§t nuscaN|n| receptor
ML agani sts or| @ ~agoplst rNpogi t|i ve noduy 3% S ari ecept or
M2 ant/agoni st s|; i £ réteptor M4 ant agoni st s; opi gI tamt e
10 regeptor 5 |pos 4. | at or s/ tlabot r opi ¢ |gl ut amat ex¥ecept 00" 2

ant aggni sts, gnd ot her § anc t hat| nodul ate receptors or enzypes infa
manner| such that the effigacy andligr gafielzp.of the conpounds agcording tlo
the invention jis increased and/or unwanted side |effects are rgduced. 15This
i nvent|i furtlher relates to pharnmacedtijcal conpositions cepal one |or
nDre,|g% erably one activg substance.] At | east [one active substancé IS

sel ectled fromit he conpourds ording |to the inventjiany and orr¢ eN
corregpondi ng |salN.s ther:Qf| Pref er ablly [t he conpogitign conprises Qnly ane
such active canpouid. Ifi cdSe Mf nore|than one dctiV ppponnd t file Of her
one can be sel|ektkec t he forementi oned group of i nat L_.on
partners such |as al zh , vitamn E, |giinkol i de,| donepezit rivast®gm ne,
tacrine, gal antam ne, ant i meo” i but ansren—resyl-at-e;—capronrpret-n;

m nocyclin and/aor rifanpicin. Qptianallly the conpositon conprises further

ingreideints such as inert carriers and/or diluents.

25 The conpounds

according to the invention may al so be used in conbination with

i mrunot her api es such as e.g.

active i mmuni sation with Abeta or

parts

t hereof or passive inmunisation with humani sed anti-Abeta anti bodi es or
ant i bodyfragnents for the treatnent of the above nentioned di seases and

condi t

conbi ned with Di nebon

differ

separately,

o,

i ons.

ent |aye

I s

rs of said tablet.

L, e -

in formof a free conbination,
|nvent|on are prOV|ded |n one dosage forn1and one or nore of the above

30 The conpounds according to the invention also nay be
The conbi nations according to the present
may be provided sinultaneously in one and the same dosage form

formof a conbination preparation
exanpl e the two conponents may be inc@9porated in one tablet,

i nventi

i.e. in

for WD 2010/ 112437PCT/ EP2010/ 054050

e. g. in

The conbination may be al so provided
i.e the compounds of the present

N R

T

on

e T



Conposi tion:

tabl et 25 active substancel00.0 ng | actose80.0 ng corn

starch34.0 ng pol yvinyl pyrrolidone4.0 ng 30 magnesium stearate2.0 ng 220.0
ng Exanpie 2Bioliabiset s contai ning 150 ng of active subst aocapr201005esi ti on:
tabl et active substancel50.0 ng powdered | actose89.0 ng corn starch40.0 ng

10col | oi dal silical0.0 ng pol yvinyl pyrrolidonelO0.0 ng nmagnesi um stearatel. O
my 300.0 ng 15 Exanple C Hard gelatine capsules containing 150 ng of
active bst ance Conpostiong capsul e 20 Hlve subst ancel50.0 gy corn
starck2% ried)approx. 80.0 Iactoseapprox 87./0 ng magnesi um
stearate3. 0Orng. approx. BRO. 25 Exanpl e D Cgnposition ! Qry
active substance = .0 mg 30p etlhhyl enegl ycol 1500550 N
2010/ 112437PCT)/ 0/ 054058 deyetherreegcoI 6000460Q. 0
pol yoxyet hyl en Ni 2 40.0 ng 2, 006.0
Conpogition: a g 4ctive substadte a
subst ancel0. 0 . iIcijd gq.s. 210doubl e-d o
wat erad2. 0 nlL |[Exanpl e F 15C0np05|t|or: anpoul es cont ai ni ng” 50 ng of ~act|i
subst ance actijve substanceSOOO ng 0.01 N hydrochforic acid Q.s.
doubl e4f4sti | lled wat erad10.0 20 The pr2d@aratilon of any the aBove
ment i gned fornulations cany d e folll owi ng standard procedyy
Bl OLOH CAL ASSA RN N
=N X N’ F = N N
o N o
N N O
0
O
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234 Q
HN N
AN O
N
0
244
239 0
HN
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N N ‘
N/ | N N
N O
F 0O
245 Q
240 o) HN QA
N
HN | \N / \ N N
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The in vitro effect of the conpounds of the invention can be shown with the

fol |l ow ng 25bi ol ogi cal

assays.

PDE9A2 assay protocol:

The PDE9A2

enzymat i oweebiwviitas7assay was run as scintillation proxi rcrEraseay40§8PA), in
general according to the protocol of the manufacturer (CE Heal t hcare,

former 30 Amersham Bi osci ences, product nunber: TRKQ 7100). WO

2010/ 112437PCT/ EP2010/ 054050 As enzy S i ;

Triton 6100 sjuppl enent ed whyth proteage b%bibit rs, cell debris renoved |by
centrilfugation at 13.000 rpjn for 30 m|n) "of SF 9 cell pregsi nty t he hurran
PDE9A2 was used. The t ot in amgunt included injthg&assay/varied dpon
i nf ect/i on and |production gffilcacy of tlhe SF9 cellg ay in the 5range of
0.1 - 100 ng. |In say canditions re\as figl lows: total
assay |vol une: 40 i protiei n arpoynt: 0.1 -| 50 p A0 substrate
concentration |[(cGWP nano ary -1 nG /1 incubatiopn time;60 mn at
room tienperat ure S5O cgnceptragtijon: 0.2 |- 1 (:)/0 @ ssays wer|e
run in 384-wel|l formatXx-The testT-@eagents as wel|l as the enzy 15 and t/he
substrate were diluted in assay buffer]. |The assay buf férNCcont ai ned 50 nmyl
Tris, |43 "M MgC12, 1.7 nM §GTA, 0.1 (l:)/0 BSA, |0.05 o \Tween 20; the pH
of assgay buffer was adjusted to 7.5. The reactign was opped by applying a
PDE9 gpecific |inhibitor {gR7Q: ounds |according tB& 04099210 or
W04099211, like gne of the d aniN onerleg of exanple 37, %.g.

1- (2- ¢Chl or opheny®) =% ) "7 3,8-trifllugro-2-

20met hyl - pr opy|l i aydr o- 4H-)pyr azal of 3, 4-djgyri m di ne-4-one) I N excess.
Ref er ences: Wi er st eggen\ A, |Rel@®dnn A, hriNg. T, Hendri|x
M Characterization o e first tent |and sel e bitor usi|ng
a cGW reporter cell 25 Mol*ecul ar |Phar macag ~Dec;

68( 6) 58t van—der—Staay—F—Rutten |K, Barf 3 y J, Erb C
Heckr otdagH, Karthaus D, Ter®teegen A, |van Kanpen and A Prickaernts
J, Reymann KG/| Schr6der UH, l[|Hendrix M| The novel e PDE9 i nhi bitor
BAY 73-6691 i nproves | eali n Rd 30 nmenory inr Qr macol ogy.
2008 (xt; 55(5): 908-18. PDELC lassay pratocol: W

2010/ 112437PCT|/ EPZO10/ 054050” Th¥ assay Was run ijn an anal ogug Tranner as |t he
PDE9A2 assay, mW§QJ¢he ol ow n i fferences: instead of RDRI9A2 PDELC has
been ysed and [t he ass uf f er (cont\ai ned in addijti on 59 n | modulin, 3 nmM
Cad 2.| The redction c st opped- by (appl yi ng tlhe SANRA bi tor than the
one that is outlined ab6ve (1-(2-°

5Ch| orfephenyB+=6=f(2R==3:33=t+iftuor9- 2- net hyl -[pr opy1]F- 1, 5- di hydr o- 4H pyr a
zol o[ 3,249 d] py[ri m di ne-4-0 Det er m|nat7omof P nhibitTom—The activity
of the positivle contrpl (m nusQhe negat|i262 cont{rol = backgrgund) is set| to
10 100 (:)/0 and acti W in the presenge of test conmpound P8 _expressed

rel atilve to these 100 WtHin this get/ting, an ve\ 100 (:)/0
m ght |be possi|bl e dpe—to0 the nature of| tthe vari g EXPOSH{1 ve
contrgl within g In the follgwiing inhibi @ on of |[PDE9A2 I\s
presented for |a concenyration at 10 pM |if not i t herwi,sem 15

Det ermi nati on |of 10p0 be caljcyl ated w dPri sm or ) ot her
sui ted softwarle set Asitive control & 3 he ne ive
contrgl as 0. |For calculatign &f 1050 [dilutions jof the test conpounds
(substirates) are to be sel gcted and test fol | gm ng t he 20agor enenti oned
protogol. Data In the f¥TAwing, (:)/Q ilnhibitign (%) data gt 10

m cronol ar concentrati (¢ 10 m croM |and 1050 val ues feN"P

i nhi bijtion [ngnonolar (n will illustrate that| the 25 coppoundsNaccordi ng
to the present| invention are suited to ijnhi bit RDE9-|speqifi

Thi s evi dences that the conpounds provi de useful

(Tabe 4). The exanples are not neant to|be |imtfing.

an i nhibition above 100% m ght be possible due tjo the

variation of the positive control within the assay.

2010/ 112437PCT/ EP2010/ 054050 The tabl e al so provides selectivity val ues
(S) that show a preference of the conpounds for

Selectivity is the ratio (1C50 for

i nhi bi

in the section 5 "Exenplary enbodi nents".
to the procedure described herein.
10 m cronol ar concentrati on.
[ nanomol ar (nM] 10S:

50 for

tion).

PDE9A2

i nhi bi tion)]

PDEL1C i nhibition) / (1C50 for
The exanpl e nunbers refer to the final
data are measured accordi ng
Table 4 1% (at 10 m croM:
IC 50 (nM):
selectivity values [= (IC for

Al

IC 50 v

PDESA versus PD1C.
PDE9A2
exanpl es as outli

al ues for PDE9A2 inhibit
PDEL1C i nhi bition) /

ned

inhibition at

i on
(rc



WO 2010/ 112437PCT/ EP2010/ 054050
the conpounds of this invention can be tested in the Novel

In vivo effect:

hj ect

Recogni t iwo 20mstize@ecordi ng to the procedure of Prickaer teTar2@/054050

(Neur osci ence 2002,

according to the 5 procedures described by van der Staay et al.

The in vivo effect of

113, 351-361) or T-nmaze spontaneous alternation test

(Neur gpharmacol ogy 2008, 55, 908- 918). For further information concerning
bi ol odizgl testing it is abso ref erred t)%,gbhese two citations. Beside the
i nhi bi|t5°0n praperty toward|the target |PDEJ,” conpounds accordi ngjlto the
present inventlion may pmHBNVI \ur t her |phar macokinetic pr oper tHN\es
advantjage. 10 |[E. g._conpo st| acfording tlo the in 9
nore advant ages[in|the faresd of Nbal ancéd |met abol i
drug - drug i nthkegach and/ or | anced |cl ear anc
show gne or ngre ‘addi al o ernatijve advan
bi oavai | abi l'i tly, hi act i on~agpsor bed, bl ood b :
a favaurabl e (le.g. high nmean) residenge t+re—{rrt)—Favourable—exposure]in
t he efffect conpartnent and so_on. 20 CHEMEGOAL MANUFACTURE WO ©
2010/ 12P237PCT/ EP20AL0/ 054050 in this dedt | on, cgnmpounds accord o the
i nventiion w || Scl osegy \I as c¢hemical lly simlar coffpoundsiy hat do
not show t he exact tif as Qefh ned far |[RL. The way q nuf a nfor hoth
t ypes |of corrpound?P wihl i lfUSkrat® the manufact dri ng rretlhod for th@
conpounds accar di ng 5Abbr evi ati ons® Sy DSphér i
pressure chemjcal i Oni za arnray detectar @ t hyl \sulph
oxi de |ESI el ect|rospray i ow /B) 10 Exp.le p. el ting point
hhour ((s) HPLC |hi gh performance |iquid |chromatogr aphy HPLC- M5 coupl ed
hi gh performance |iquid chromatography wthmess 15 spectronmetTic detection
GC- MS [gas chromatography W th mass spect bitetric
pressyrZ®l i quild chromat ogr aghy mimi | lilijtre pLm
MBmass spectronetry racem oom t enper
HPLC) |25 Rfretfar dati on f TBTU 2-(1 ©
H Benzotri azolle hyl ur oni un
TFAt rijf | uor oacle c\ chr omat ogr
Method A WO 2019/ 1M 1050 I nstru
Ther moFi nni gan. bdyo 1 on triap.; coI u Sunryse®
M5-C18, 5 um 4. 6x100 1y wgt er—+—20-—+nM-anreri-um-ferrate—etuent
B: acetonitrille + 20 mM a It e;260r adi gnt: NB (95:5) ©or 1 mn,
t hen t : : iin;] flowrate: 0.85 nmi/mp W
det ect|i2b@: 254 5nm ion souPce: ESI Method 1 MS |apparatus t Ner s
M cromass ZQ |HPLC appar at . Watlenis Al li ance Q6 di qde
array |detector|; colum ,\Froscrt 100 018, 3 N b
S :
NN
263 o
= \N N
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N
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10 mm 3.0 pm eluent A: water + 0.13 % TFA, eluent B: acetonitrile;
gradient: 0.0 mMmn 5 %B 0.18 mMn 5%B 2.0 mn 98%B 2.2 mn 98%B 2.3 mn
5% B 2.5 wonofw/feBy flowrate: 3.5 nlL/mn; UV detectionpc2i®288054080 Met hod
2 M5 apparatus type: Waters M cromass ZQ HPLC apparatus type: Waters
Al'liance 15 2695, Waters 2996 di ode array detector; columm: Merck
Chronolith Performance RP18e, 100 x 1 mm eluent A: water + 0.13 % TFA,

el uent THe vensantalse econgeensi dhe comr@tmdﬁ cbdable .2 i foranwBthe gseformesys B

ot ot taRBrsTs sl MdcHics, 61 B edis htiny ool Bled catRadierrisdarly e

Sur vey aihe l@ﬁgsml@(i} dyasticepttte sars mmeoﬁwlnhyﬁ@rgwﬁrc%ﬁorg%nwmmés @rpakes, nm

el uent A: % water +10 % acetonitrile + amonium formate 10 nivt el uent B:
acet oniof theg gompingtionsdhere@it er + anmoni um formate 10 nM gradi ent: A (100)
forsl mn, then to B (100) in 7 min for 1 mn; flowrate: 1.2 nL/mn; W
detéction: 254 nm ion source: APCI. 25 Mt hod 1E Instrunent: HPLC M5

Ther noAihenalgave tabiid (@ aBle 230 fﬂw@r |M$@réma@eupml éormab Yhrand$owed readd8, 5

R o o S S Tl £t bor 385 S A TR A
gr adi e'@ forpe>§ajn9;% Jo?rﬁpé)hn% I8 6- zhgsﬁlvl%ﬁ]wc%y(() Ain- QWl)lgeﬁ&aF] i &t;)tr%h?dl‘a n; f' ow

rate: tection: Sour ce.
2010/ 11)3/4@7 pa)- EB2dih od@sawB0IvEs, h@tjpyrEnidtimnmnel nstreawrrds whiPigenmel

Ther noEi nni .. HPLC Surve r DAD, Q Quadr col.umyj .Sy

Fu3Don ePBOA )i it He BoeloRuprommanst bl 2a0 Wonbichdrald B (8 D), are
S5acet o ] e + 10 %
H20 + arye}.hgb%% Y@%{éé‘&;%m?a'é' Bel nlény?lﬁ?u?q%@%%‘ﬁ%ﬁgq%@tﬁé togtﬂéen to B
(100 %CR%R*lgrdTPrbfffafmmaii NV 5IeWok PG ridik- é’~yntwﬁbfeb|¥5w.§§&@&fédoét thg54 nm
i on source: Met hod I hydro 10 Instrunent: HPLC Ther noFi nni gan.
HPLC Sur yesisn BYW (i MBYV Ru8ar LIDbEsstRMGHDattemM o dbEdtiatiBRhd R BRY 4. 60
x 100 eluent A: 90 %water + 10 % acetonitrile + amonium formate 10
m el eiBg Hicetonitrile 90% + 10 % H20 + amoni um formate 10 MMV
gradient: A (100 % for 1.5 mn, then to B (100 % in 10 mn for 1.5 mn;
flowrate: 1.2 niL/mn; WV detection: 254 nm ion source: APCI 15 Method 2F

I nggru ther & Gouﬁnghfé HMHMionPLC Surveyor DAD, Finnigan LCQduo |on
trap; 150 mm eluent A: 95 "Yo water + 5

Y ScoY! Bl BRS B8, Ayt sbbfr S b SRS b EaRal” o °
NB (5/ 9&imula (1 é 5)0 wWheteb@thd confpotindb! ¢ $aééted ]frdﬁq/tﬁb;% robly ¢fedarhp d)@rfds 854 nm
i on source: | Met hod 2L | nstrument: HPLC- M5 er moFi nni

Sur veydrabisai3, Wiihrtheg@fammi@f@éerleaﬁez&me@rs 2dPurRO; Q?Fhr@??ﬂg& 226 285um

03 (728 T e B Bl ol 18 €230 33 2R A il e e, BRI R
0. 20" Yain @pofetngntautdiBet, 7Sedddisomed,. Solvate, treydNgte( Y 803altsheh dny 8f &89 in

7 mn and for 9.5 mn; flowrate: 0,85 m/mn: U detection: 254 nm ion
sour ce:CORMROUBGS M RBRICHIAr anehyeialogicedy aepentebiegalty rreebwithJpergasia or
HPLC- g@% nni gan LCQduo lon trap;

coI urmlv% g%ﬁngggﬁsr@h%éaj BthEm Ef@)é%rl redt eluent A- 90 "Yo water + 10
"Yo acetonitrile + formc acid 0.1 % eluent B: acetonitrile 90 (:)/0 + 10
(:)/0 water + formc 5acid 0.1 "Yo; gradient: NB (90/10) for 1.5 mn, then
to NB(5/95) in 10 mn for 2 mn; flowrate: 1,2 nL/mn; UVdetectlon 254
nnm i oS8R eMRodiMesl ﬂ@%prér@dtW%w\cﬁrﬁlonn@memr@swwﬂ@lgsto HPLC

Al Likan 5 0, Xt x 50
e B e P YR e SIS o' SELRIIE R ‘e

acet OP:cbrridcmndgr@de &le:2 NRh(tBe: ébfb)md pleheferencéNBufiderd023043; &395 240[1 2140){] 8 75
m n; 0 e UV, det ect i 54 n [ce: I 0

& nd_ CRA2R2R8) RAATAR CARRENT DM 44050 2a] 258 2P, SaE RSB ToMB: 70
Quadru o} fl. ter +
3 Rr e SRl BRI BoplolE %ﬁ'%f%“i’&tagfmﬁ G

A/ B (8GoR@e, hydasatet; or/a/ﬂ'ali(slco)c @0) ofl theSe 26mmpountder indpaticutana ;jhyswlmgcallyl. 3
nm./ mn; UV detection: 254 nm ion source: ESI. 20 Method Grad 90 10 C8
acidic Instrunment: HPLC-MS Waters. HPLC Al liance 2695 DAD, ZQ Quadrupol e;
colum: Xterra M5-C8, 3.5 pm 4.6 x 50 nm eluent A: water + 0.1 (:)/0 TFA
+ 10 (:)/0 acetonitrile; eluent B: acetonitrile; gradient: A (100 %, then
to NB (10:90) in 3.25 min for 0.75 m@a3 flowrate: 1.3 nL/mn; W
detection: 254 nm ion source: ESI. 25 Method Grad 90 10 C18 acidic
Instrunent: HPLC-MS Waters. HPLC Al liance 2695 DAD, ZQ Quadrupol e; col um:



Xterra M5-C18, 3.5 pm 4.6 x 50 mm eluent A: water + 0.1 (:)/0 TFA + 10

(:)/0 acetonitrile;

{ iwo2o0idb1msn 30f or
i on source:

(10: 90)
nm

DAD, ZQ Quadr upol e.

ESI .

el uent B: acetonitrile;

0.75

mn;

gradi ent :
flow rate: 1.3 nl/ m prrid¥2ae08m60 ON:
Met hod Grad C8 NHACOOH WO
2010/ 112437PCT/ EP2010/ 054050 | nstrunent:
Colum: Xterra M5-C8, 3.5 pm 4.6 x 50 mm eluent A

HPLC- M5 Wat er s.

A (100),

then to NB

254

HPLC Al li ance 2695

wat er -Acsapiahiasaltoihereef VBthinorganieos oanie aeids@r balsganer the corekiBaiions | e;

gradle
1.3 nL/

t ype:

Wat ers 2996 di ode array detector;
4.6 mm 5.0 pm eluent A water + 0.15 % TFA, eluent B: nethano

ﬁéflo

UV detection:
Waters M cromass ZQ HPLC apparatus type:

0% then to A/B (10:90)

254

nn ion source: ESI.

in 3.25 mn for 0.75 mn;
5 Method 5 MS appar at us
Waters Alliance 2695,
colum: Varian Mcrosorb 100 C18, 30 X

flow rate:

gradi ent:

0.0 m Mrfotdér J6tBf@nitodiinenbéh tednwventidnns Hefhed by TEbleBn 100% B 2.80 min 5%

B 3.05m

MS apparatus type:

ns5 %

B: fl ow

rate: 4.

Wat ers M cr.omass ZQ

8 nmL/ mn;

UV det ection:
HPLC appar at us type:

210-400 nm Method 6
Wat er s

Al | P and@biesg5a cpaRaus d 2heEa cipdsrd Qyuﬂé@ga@@r@é{%mu/%dﬁ ‘urm:  Waters Sunfire
C18, 20 x 4.6 mm 155.0 pm eluent A: water + 0.15 % TFA, eluent B:

5% B 1.90 min 100% B 2.05 mn
UV det ecti on:

col um:
+ 0.15

%

met hanol ; gradignt: 0.0 mn 5 %B 0.25 mn

100% B 2.15 mn 5% B 2.30 mMn5 %B; flowrate: 5.2 nL/mn;

210-400 ndﬂ\ M5 apparatus type: Waters M cromass ZQ HPLC apparat us
type: £rs N20 2 ?5 Waters 2996 di ode array detector;

Wat er s V% erb Cl 20 x 4.6 mm 5.0 pm eluent A mater

TFA, el ue hheth ol ; gradlent 0.0 min 5%B 0.25 mn

det ecti on:

210-400 nmm 25 Chiral

Col umm: Chiral pak AS-H Dai cel

el uent:

det ecti on:

hexane/ et hanol

nm Met NH Chi r al

hexane/ et hanol

3:

97/ 3 (isocratic);
254 nm WO 2010/ 112437PCT/ EP2010/ 054050 Met hod Chira
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structures as well.
whi ch exewpl2nfoyi1bdze present
manuf acture of a specific conmpound has not 15 been disclosed literally,

skilled person in the art wll

10 This principle applies to other depicted
Synthesis In the follow ng the manufacture of conpounds
invention is described.
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10 (10 nL) and filtered through a pad of activated basic al um na.
Separation of diastereoi sonmers was obtained by flash chromatography on 5i 02
el uti ng wohosy/measture of cycl ohexane/ et hyl acetate 85/ poT/EP2810954035. 8 %)
of the title conpound were obtained as white solid. Rf: 0.25

(cycl ohexane/ et hyl acetate 85/15, stained with basic Kvh04) 15HPLC- M5
(Method, | E hydro): Rt: 9. 3§ mn M5 (APCI pos): mz = 274 (MtH)+. Chiral
HPLC ( Metheodief@htioratefdns: toRR! beirgBseteatedarorm 998/g el -, floorie@0r 34 er eoi soner
B 4.4 31#34 2 99 of a white solid were,obtained as second product from

f1 ash zﬁmlfugea;amgd Gf.3-Biahppeefembly RPbeY0A 112437PCT/ EP2010/ 054050 Rf

0. 20 (cycl ohexane/ et hyl acet ate 85/ 15, stained with basic Kl\/h04) HPLC- M5
(Method, | E hydro): Rt: mn M5 (APCI pos): mz = 274 (Mt s Chiral
HPLC (Nieih@o‘éﬁfﬂ?rﬁli'qrh'fef@)g tORR b@'”&sﬂ?ﬁegé‘mrﬁé@@/ﬁ@mfﬂﬁ élugr:me

3-Trifl h ent anoi aC| oner. A Enantioner A 10 A sol ution
of Exarﬁﬁ) ”Ehé @p ‘[t?a b Pre ﬁragﬁ% a 8'”@1‘% m.) was treated with H2504 70
(:)/0 in water (25 m_) and refluxed for 16 h. The m xture was cool ed,

basifi I i it 3 wat,er (50 m.)
and%exﬁrﬁjgﬁ?@%ﬁ]ﬁ’% ﬁ%mg@ﬁéﬁﬁgnt (@Fg?ef%} ﬁll_a)T .egcfjhgrﬁgsq\ﬁdt'?n&bl ution was
acidified to pH 1 wth 9N 15HCI, extracted with dichl oronethane (3x 500 nlL)

and th%ﬁ@@ém@ ﬂé@ﬁés%é&%aﬂ@f@ftﬂéh%nt%ﬁ@% péfepNtotheSsBwant af f or ded
2.47 g (86.3 ¢ of a brown oil. 6 (di chl oromet hane/ met hanol 9/ 1,

st ai nedawomerBst@ms@@er S@“@éﬁ)h}@iaﬁ%br Hm_adIS(qf/@nM@dtfmﬁer@Qmmtyunda iB. 58 mn

Enant | SREICLE" D0 By ook el FreesBlsotty DerBEah Pafadtir B oPE R ot on

of Exarmlsgs;&thbtmnﬁbm{amr@ﬂm@emg was obt ai ned using Exanple 10 as starting
material. Yield: 80.3 " Yo 5Rf: 0.66 (dichloronethane/ nmethanol 9/1, stained

with Bronocresol Geen) Chiral HPLC (Method Chiral 1): Rt: 5.08 mn ee:
>990, BlaRpPEIEs Ane embodiment of the invention it may be preferred that if He in any of

4, 4, 4- Trd HHUOL Aebbdidd & BMﬁjﬁé’rﬂn;l'a & Wdro6h Aekihed UYRhEYdidw rf&’?ﬁtﬂg
R % P u n’gqhyl

10D| ast er eol soner solutron oro uty ic acrd (10
g, 64 MmDl) in dinethylformm de (1
OOrL) wast r eat edwi t hN- ( 3- di et hyl am nopr opyl) - N - et hyl car bodi i m de 15
hydrochloride (14.7 g, 77 mmol), 4-dinmethyl-amno pyridine (11 g, 89.7
mml ) and (R)-(-)-phenylglycinol (9.9 g, 70.5 mml). The m xture was
stirred at 20C for , then concentrated to reduce the volune and treated
with 10 (:)/0 citPc agid in water (300 nmL.). The m xture was extracted with
et hyl ether (2x 200m.) Jand t he separated organi c phase were washed with 10
(:)/0 NaHCGO3 (1|5/0 and brine (150 nL). The 20organi c phase was dried and
evaporated to grve 13.1 g of a crude white solid. Separation of
di ast er eoi s®9EH®Was achi{BYpd by flash chronat ography on 5i 02 eluting with
a mxture of ethyl acetate/ hexane 6/4. 5.32g (30.2 % of the title conpound
were obtained as white solid. Rf: 0.23 (ethyl acetate/hexane 6/4) 25HPLC- M5
( LEshy dyidrebiithe © |§7th€‘éltd\f[ﬁn€e9‘ﬁc50|ﬁt0ﬁ)) thé%?razo%zérdJM“lH)dener\é\pformula (1),
2010/ 112437PCT/ EP2010/ 054050 Examp

then at the position ** there is no substltuent that has an integral -CH»- group by

which it is bound or even more preferably, at this positon ** there is no substituent at
all.

20 In another embodiment of the invention it may be preferred in any of the

aforementioned embodiments that for He being tetrahydropyranyl, then there is no
CHs-group that is bound at the alpha position to the ring oxygen atom.
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4,4, 4-Trifluoro-N ((R)-2-hydroxy-1-phenyl -et hyl)-3-net hyl - but yram de,

D astereoisoner B 5 OH 3.08 g (17.5 %9 of a white solid were obtained as
second prwoueto/fiegam fl ash chromat ogr aphy of Exanpl e 2A. pRiEPR01H54086 hyl

acet at e/ hexane 6/4) 10HPLC-MS (1E hydro): Rt: 6.92 min M5 (APClI pos): mz =
276 (M+H) +. Exanpl e 20, Enantiomer A 15A sol ution of Example 2A (2 g,
7.26 mol) in tetrahydrofuran (10 nL) was treated with H2504 70 (:)/0 in
wat er (Irloanﬁ_tbmemmb@%/nnemé@fftbe mgentiomht algo @l beaprefeseddin pagiof & t o pH

with oEeSeRORH &RpbgmiE inattior FaE Bald e BhBlatian Takndl heEl 63 57 o1

lwth@ r\%ﬁm@w -g@Nb AL i%%dMnH'bt(ih@BhfPfa%@éum{ﬁ% t@w%%ur@o%gltg)e &t he combi ned

organic ases” 20were dried. Evaporation of solvent orded 0.84 g (74.1
% of a brovvn oil. HPLC-I\/S(lE hydro): Rt: 1.73 min M5 (APCI neg): mz =
155 (MH) . Chiral HPLC (Method Chiral 2): R: 6.92 min ee: 99 % WO

thepr epar at i on of Exanpl U550 {EAMS AND CEANIERIGCS ontained using o
5Exanple 2B as starting material. Obtained 1.4 g (8.96 nmol) Yield: 82.3

"Yo HPLG-M5 (1E hydro): Rt: 1.30 min M5 (APCl neg): mz = 155 (MH) .
Chi r al TiePs notkespraificahly rdafingy: havein shagidnbe given e memingssihatpveuld de

suspenditsin B PEBUBYA RYRPTBS IS PE TR forial dne sfecieurg g ndeanieft) |
anhydr @@anigieslineiade tHai Gpeificbstit @S or \WtdMs dre tohysembevatretHer 8 drrtz 41
nmml ) at 25C and heated to 60C for 30 mn. Cuprous chloride (1.63 Sqfo

i) e iend v iebruoes, Sbairton S i rgen
2o A OIBTTI YL SO HBRI AT I5E1008 15 B3 hlhen

wi t h 37%o(ndic&teHCbondi Auu%d\nhtthe\wbelﬂcéﬂé’rﬂ WResd 3pedifiec xd trm:t:@mtrarnyt the

di chl or.onet hane r(anS x 60 nmL) he organl c phase was dried and evaporat ed to

gi ve a feltQyBgofer hQ?V%\a@eme%'réﬂj | 9'Cfaieé’sﬁ”€'hmﬁmf9|&j’¥'§5h90ré\ﬁﬂ PA§ A& h

n hexa %‘ty acetate from95/5 to 60/40. WD 2010/ 112437PCT/ EP2010/ 054050
Q were obtained as a colourless oil. HPLC-MS (2F): Rt: 12.24 min

l\/Bl@ESIIn fdbe)groups, radits,(dn FidjetiesSd&hratpbelod thaendrobénal ngrbmxaatones veas

synt hesi zed in_anal ogy to the preparation of Exanple 5U, using the

corres &6@& e ciiaddrreseaiBgathertrour gor ks a!e Nex- Q@él% mQ%‘ﬁ) a%@”‘é/i araumg’

?HI\/L(I:E IEt |19<E§£’r$qc\:/érll\€é(t§% Qgr%o%)ator%ts Inlgélrzerg\ rTforlaro'v%s(tﬁéc‘t r%oéc}mpggezd 194

two or more subgroups, the last named group is the radical attachment point, for

example, "alkyl-O-" means a monovalent radical of the formula alkyl-O-, which is
20 attached via the oyxygen atom thereof (i.e. alkoxy). 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 alkyl-O-, where the “O” is linked to the group of
which the alkyl-O- is a substituent. Unless otherwise specified below, conventional
definitions of terms control and conventional stable atom valences are presumed and

25 achieved in all formulas and groups.

In general, if terms are specifically defined with a given context, such specific

definitions shall prevail the more general definitions as outlined in this paragraph.

30 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
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2.0 g (8.6 mol) of Exanple 4A was dissolved in 40 nL ethanol, Pd (10 % on
charcoal) was added, and the m xture was hydrogenated at room tenperature
(2h, 50 psod)Rotohhessreaction mixture was filtered and thepcesirdue/osmshed with
et hanol. The WD 2010/112437PCT/ EP2010/ 054050 sol vent was evapor ated by
reduced pressure.1.80 g (100 A) of the product were obtai ned. HPLC M5
(Method 1): Rt: 0.91 mn 5 M5 (ESI pos): mz = 210 (MH) + Exanpl e 5A

3- Tri f Istereoseemistrypenisamsrs eindisrsnaeficaby tirgicatedant thergampour@ name or

Enant i oA T SLILE lutjagn of Exanple 1D (250 ng, 1.47 nmol) in
di chl o%ﬁ&%ghgp%ﬂﬁé gﬁﬁ'ﬁgﬂﬁgﬂg%vﬁﬁhol (0.25 L), under nitrogen atnosphere,
trinmethylsilyldiazomethane 15 (2.0 Msolution in diethyl ether) (2.1 m,

4.19 mml ) was added drop wise at OC. The reaction mxture was stirred
keepi n&_h%@rmeﬁh@s&'ﬁﬁ'ieé’ RS e aeredn explicitiher §pphciiht Means Kebway Qe 25

bar ) yi i PNy I, t

ste%) vmnter ou%é?%?}(ggoééﬁ? ?ile%p?f)eno?até@ l,sﬁ/ﬁgpﬁﬂoclgd?,\&l)ﬂ]i a&ﬁ;@mgéggf irﬁén'h% (El):

m z: hl@od%&%ubﬁii?@mti,%@%}ded 673 thM&ééign?ﬂeel ét@hli'svnionmaexmr&ﬂoeﬁimoe

synt hesi zed ;i n anal ogy to the preparation e 5A, using th

ot oo FHRARIRD ol RSO SURSIINIS S LD if 3: FOUNS BENEr & G PR IO S BRMA e

car boxw h&li [ m P 4 cture

A e i = e P TR A

F 0 \ Gubstiutiopl shaloresultlin( Restabte 3anpor0d| EBlable” in this context preferably

10 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.

15 By the term "optionally substituted" is meant that either the corresponding group is

substituted or it is not.

The phrase "pharmaceutically acceptable" is employed herein to refer to those
compounds, materials, compositions, and/or dosage forms which are, within the
20 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
25 disclosed compounds wherein the parent compound is modified by making acid or
base salts thereof preferably addition salts. Examples of pharmaceutically acceptable
salts of a compound according to the invention that has a basic function (e.g. an
aminogroup) include, but are not limited to, mineral or organic acid salts; and the like.
Compounds with acidic properties may form salts with alkali or organic bases. The
30 pharmaceutically acceptable salts include the conventional non-toxic salts or the
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
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Exanple 5 C Enantioner B F O\ 0/ Exanple 2D 8.01 (Method 3A) 170 [El]
Exanpl e 5D Enantio- nmer B F O\ 0/ Exanple 1E 3.29 (Method 3A)
165( M 19)wo 20f05(10329) +, 153(M 31) + [ El ] Examprh@ 0bE050

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,

5 benzoic acid, salicylic acid, sulfanilic acid, 2-acetoxybenzoic acid, fumaric acid,
toluenesulfonic acid, methanesulfonic acid, ethane disulfonic acid, oxalic acid,
isethionic acid, and the like.

The pharmaceutically acceptable salts of the present invention can be synthesized

10  from the parent compound with basic or acidic properties by conventional chemical
methods. Generally, such salts can be prepared by reacting a compound of the
present invention that has basic properties with a stoichiometric amount of the
appropriate acid (respectively, compounds with acidic properties with a
stoichiometric amount of the appropriate base) in water or in an organic solvent, or in

15 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.

20  Prodrugs according to the present invention are prepared by modifying functional
groups present in the compound of the invention 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

25 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.

30 “Metabolites” are considered as derivatives of the compounds according to the
present invention that are formed in vivo. Active metabolites are such metabolites

that cause a pharmacological effect. It will be appreciated that metabolites of the
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LL LL 2Y LL 00 7.82 (Method 3A) 252 [El] Exanple 5F On,-/ lei 0 OHC
9.53 (Method 3A) 202 [EI] WD 2010/112437PCT/ EP2010/ 054050 structure

st arti ng weterd@absz7carboxylic acid R [nmin] M5 mlz Exanmpce/epthibnssmse oner S
--0 _ 0 OH 3.92 (Method 3A) 130 [El] Exanple 5HailL 0 - 0 j)L OH 5.09

Met hod 3A - 115 (M29) [El] Exanple 5HAci s,

compounds according to the present inventions are subject to the present invention

as well, in particular active metabolites.

Some of the compounds may form “solvates”. For the purposes of the invention the
term “solvates” refers to those forms of the compounds which form, in the solid or
5 liquid state, a complex by coordination with solvent molecules. Hydrates are a
specific form of solvates in which the coordination takes place with water. According
to the present invention, the term preferably is used for solid solvates, such as

amorphous or more preferably crystalline solvates.

10  “Scaffold”: The scaffold of the compounds according to the present invention is
represented by the following core structure. The numeration of the positions of the
ring member atoms is indicated in bold:

15 It will be evident for the skilled person in the art, that this scaffold can be described

by its tautomeric “enol” form

In the context of the present invention both structural representations of the scaffold
20  shall be considered the subject of the present invention, even if only one of the two
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racem m xture Exanple 18A 1.22 (Method 1) 264[ES1, (Mr1-1)+1 N

Exanpl e 51 [ 2-(1-Acetyl-piperidin-4-yloxy)-phenyl]-acetic acid nethyl

ester 0 wWo-2bevtizdsut yl azodi car boxyl ate (305 ngy, 1.32 mel/prsiodsepped to a
solution of 1-(4- hydroxy-piperidin-1-yl)-ethanone (259 ng, 1.8 muvol) in
tetrahydrofuran (4 nlL) under nitrogen atnosphere. Then

(2- hydroxy-phenyl)acetic acid nethyl ester (200 ng, 1. WO

2010/ 11@21@3901&“&92@906@52:@0%@% r@@ﬂﬁtttmb@H@myngI@@bpmgnféoqrghTt ify, 1.3

CorventaEeE I forhE Xk B SR e ndh b Bk &l fnd Hee HIF

hexane/usiday toagiabng whithdarne the ablevaat esrdifishsplok arpHarmiceatical @otripdsiono 100
"Yo ethyl acetate) as eluent to give 195 ng (55.6 %9 of a colourless oil. 5

HPLC- momtsmms@ef@rm@mwmquwum oéﬂweﬁavt%e(lgﬁrmﬁd@s orihe sideg?
(MrE) pgl%l %@?%pﬁm‘?@% &Feﬁ@%ﬁwtéﬂ& RgRI&fore Al é}ﬂ%ﬁﬂﬁfeﬁtg atde

prepar at | on e correspondi’ng al cohol's as starting
mat er i gresent&d rasqiwaamlepyxrrhdln% nsaeeferabtlveﬂd ooimote Eh‘ethely ok miyraddlofB4-Exanpl e

5J race
J]?)yrlmldtln 4-one derivatives.

“‘Bonds”: If within a chemical formula of a ring system or a defined group a

10  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 a 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 / group

L] RyR"

15 unless stated otherwise.

L] RXR"

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

20  corresponding remaining part of the molecule / scaffold. In cases in that the minus
sign does not seem to be sufficiently clear, there may be added an asterisk to the
bond symbol “-“ in 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 or heteroaryl
25 groups may be effected via a carbon ring atom or optionally via a nitrogen ring atom

of such heterocycloalkyl or heteroaryl group.
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02Jc\ pOHO 2.53 (Method G ad 08 NHACOOH ) 292 (M+H) + Exanple 5K O
...--0OH 0.35 (hexane/ et hyl acetate 8/2) Exanpl e 5L (o\---j 0O
., \_ HQwvo 2000/Q2487( hexane/ et hyl acetate 7/3) WO  PCT/EP2010/054050
2010/ 112437PCT/ EP2010/ 054050 Structure starting material: Al cohol Rf Rt
[mMmn] M5 mz Exanple 5M /los \z 0 6

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
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

5  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

or 6. Examples of such groups include methyl, ethyl, n-propyl, iso-propyl, butyl, iso-
10 butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, n-hexyl, iso-

hexyl etc.

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 /
15  substituents, like for example in “C4.n,-cycloalkyl-Cq_,-alkyl-O-", this means that the
“C1.n-alkyl”-moiety bridges said two other groups. In the present example it bridges
the Cq.n-cycloalkyl 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 (-CH> -), ethylene (e.g. -CH> - CH> -), etc. The groups that are bridged by

20  “Cq.p-alkyl” may be bound to “C4_p-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 (e.g. for HO-Cs-alkyl-: 3-hydroxy-

propan-1-yl). The same applies for other substituents.

25 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 7 (= 4, 5, 6 or 7). There are no ring atoms
other than carbon atoms. 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

30  definition.
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HO T,0 0.2 (hexane/ et hyl acetate 7/3) Exanpl e 50 \/ 00 ,-, /\ HOO
0. 25 (hexane/et hyl acetate 7/3) Exanpl e 5P , 9 00 _,\ HO (hexane/et
hyl acet ave)oto11ksanpl e 5Q (3- Met hoxy- pyri di n-2-yl) - acerce/epedd/osmshy |
ester 0 )O 1 ON 1 5A mxture of (3-methoxy-2-pyridin-2-yl) acetonitrile
(400 ng, 2.7 mol) in 2 nL of nethanol and 96 "Yo sul phuric acid (1.8 ni,
32 mmb) was heated in a mcrowave WO 2010/112437PCT/ EP2010/ 054050 oven at
120C f dhelkernThietereane usgd tE\oBll%cEQQbIC@@n iesiotese@ Meteroeysllicd Menqeas”;

or gan: SrE e ThElis ity sfa o FiLAEh s b e Heg SHRHOBS, nRurgER. ™ °

yel | owzpiléadthore @astons Sl o o fh@l@roat(ﬁﬁ(s\)wﬁd‘ébﬁndbhtl is@red@etu ifilone d,ion. 5
HPLC- M5 (Met hod Grad_C8_NH4000 Rt : 92 m n M pos): mz = 182

( MtH) +2niQinPl & BRNOZGYANC FiNG Y8 rwefeﬁ@blvmﬁlsmsy ﬁatféﬁu PG AMBERyIa est er
0.5)" 'b‘i’CYCTiE:'ring 'system 1gﬁ)referably consists of 8 to 10 ring members. Preferred are
heteroaryls with up to 3 heteroatoms, more preferred up to 2 heteroatoms, more
preferred with 1 heteroatom. Preferred heteroatom is N. Examples of such moieties
are benzimidazolyl, benzisoxazolyl, benzo[1,4]-oxazinyl, benzoxazol-2-onyl,
benzofuranyl, benzoisothiazolyl, 1,3-benzodioxolyl, benzothiadiazolyl, benzothiazolyl,
10  benzothienyl, benzoxadiazolyl, benzoxazolyl, chromanyl, chromenyl, chromonyl,
cinnolinyl, 2,3-dihydrobenzo[1,4]dioxinyl, 2,3-dihydrobenzofuranyl, 3.,4-
dihydrobenzo[1,4]oxazinyl, 2,3-dihydroindolyl, 1,3-dihydroisobenzofuranyl, 2,3-
dihydroisoindolyl, 6,7-dihydropyrrolizinyl, dihydroquinolin-2-onyl, dihydroquinolin-4-
onyl, furanyl, imidazo[1,2-a]pyrazinyl, imidazo[1,2-a]pyridyl, imidazolyl,
15  imidazopyridyl, imidazo[4,5-d]thiazolyl, indazolyl, indolizinyl, indolyl, isobenzofuranyl,
isobenzothienyl, isochromanyl, isochromenyl, isoindoyl, isoquinolin-2-onyl,
isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl, 1,2,4-oxadiazoyl, 1,3,4-
oxadiazoyl, 1,2,5-oxadiazoyl, oxazolopyridyl, oxazolyl, 2-0x0-2,3-
dihydrobenzimidazolyl,  2-oxo-2,3-dihydroindolyl, 1-oxoindanyl,  phthalazinyl,
20 pteridinyl, purinyl, pyrazinyl, pyrazolo[1,5-a]pyridyl, pyrazolo[1,5-a]pyrimidinyl,
pyrazolyl, pyridazinyl, pyridopyrimidinyl, pyridyl (pyridinyl), pyridyl-N-oxide,
pyrimidinyl,  pyrimidopyrimidinyl,  pyrrolopyridyl,  pyrrolopyrimidinyl,  pyrrolyl,
quinazolinyl, quinolin-4-onyl, quinolinyl, quinoxalinyl, 1,2,3,4-tetranydroquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, tetrazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-
25 thiadiazolyl, thiazolyl, thieno[2,3-d]imidazolyl, thieno[3,2-b]pyrrolyl, thieno[3,2-
blthiophenyl, thienyl, triazinyl, or triazolyl.

Preferred heteroaryl groups are defined in the corresponding context.

30 The definition pyrazole includes the isomers 1H-, 3H- and 4H-pyrazole. Preferably

pyrazolyl denotes 1H-pyrazolyl.
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A solution of Exanple 3A (1.0 g, 3.27 mmol) in anhydrous DMSO (8 nlL) was
treated with water (60 mcroL, 3.27 mmol) and lithiumchloride (347 ngy, 8.2
mol ). Theoreswiti3ng m xture was heated at 120C for 16hpcifaresionsmse ng t o
20C the m xture was 15 treated with brine (12 nL) and extracted with ethyl
acetate (3x 20 nL). The organic phase was dried and evaporated to give a
crude oil that was purified by flash chronmat ography eluting with

n- hexarldreedefiflitiacisidazolg/includemthegsomersd Hnettd- ad 4Hngud2z0le. A prefermedss
oil. H ( mn 20 MS (ESI pos): mz = 234 (M+H) +
Exanpl gleggly% #s%i]qo%(?fyd#e Iﬁbm%a)llzlp?)a] n-2-yl)-acetic acid ethyl ester WO

2010/ 112437PCT/ EP2010/ 054050 m xture of caesium carbonate (1 879, 5.75

nmol ) and tri-t-butyl phosp hlne 107 pL, 0.44 mml4) |nd¥.
di net the@&fmrttI@z Inﬁlalges rtfé%tS@m%tw -t pHs and 4H-[1,2,4]-triaZole as well
di | ;
(o senea qemacpnel ol g BN AV CLBORWRS 1 |
mrol ) §h@et]-trinkoloerB- ea'rrai)éﬁpyieBld.[ﬂZ)Q] inflaxdluB-earneh $5- bﬂe&t—leﬂ 2 ,8]-&E261-89r-430 m n

in a mcrowave After coolin 2 the m xtu stretedvm h a
St i 2 Do 1 oA AR - Atore e 236 ALY 2Rk ot 3 carv s Hebt hy!
et her (@X130b)31-thBso|U-F -&-phase vvas dried and evapor at ed to give a crude
oi | that i u |f?e y 10fl)§sh chromat ography eluting with n-hexane/ et hyl

et her 6/1. 460 ng (81 % were obtained as a colourless oil. GC (Method 3A):

Rt: 8. nn (El): = 233 +15 cmxture 29
1945 Throemdprasdliinavdss Msisamtey 163 2 700G elPe 1 dheegon

hydr ogesipdRSlylahefcdord iheiBes atiictrazbh1 - 3fd p§J¥D 2HLRErazBR0! hAd -HhyKhd §HMXaS

filtered and 20 washed with diethyl ether he sol vent was evaporated under

reducedeip@zduyle (500 nmbar, 40C bath tenperature). 27.6 g (94 % of the
product were obtained as a colourless liquid. WO
2010/ 112437PCT/ EP2010/ 054050 HPLC- M5 (Method 1): Rt: 1.65 min Exanple 5TA

51.49 Q’He%ef(mt)drﬂmd@léiaclﬁd@b)thmmii\rssm\t—,&fdi3|FI i2folel Tké bernoindand
hydr ogenat ed over 150 Pd/ C (10 % at atnospheric pressure for 14 h. The

m *fur PrefeEakly degptas Hﬂdnqu -¥ol vent renoved to yield 1.27 g (89 % of the
product. Exanple 5U 10 A solution of 15 g (69.8 mol ) of

(2- brono- phenyl)-acetic acid in 50 nL ethanol was cooled to OC and 8 niL
(110 mmitie) tetrniismipdolel iocludes Weesisadtes 1¢-@mdv2id-ésoifdimer eact i on m xt ure was
heated to 50C over night. After cooling to roomtenperature the solvent was
renoved under reduced pressure. The residue was m xed with ethyl 15acetate

and fi g %@flﬁl\’éﬁ apdlifs Q@is'rfetél'éﬁi‘yi"' |Hr%r%XFéb%on$B% I:d)rﬁtbkla%/ﬁhwaﬁ]eeﬂr%@@hﬁt ed

under reduced pressure. of t'he product were obtained. HPLC M5
( MBOhodiEscription . tbg ahsnnﬁ@o(aﬁ&;ﬂhgodef)mtloﬂz = 243/ 45 (Br) (MtH) + 20 The
foll owi ng exanpl es were synthesized in analogy to the preparation of
Exanpl e 5U, using the corresponding acids as starting materials. WO

2010/ 1 12438RG FhioteotY/cPSARDP witin Ui doriexséiahbipigséritigidriionRerloiédh
saturated 3 to 8 membered, preferably 5-, 6- or 7-membered ring system or a 5-12
membered bicyclic ring system, the ring atoms of which are carbon atoms and 1, 2, 3

25  or 4 heteroatoms, selected from N, O, and/or S, the S optionally in form of SO or
SO.. Preferred are 1, 2, or 3, more preferred 1 heteroatoms.
The preferred number of carbon ring atoms is 3 to 7 beside said 1, 2, 3 or 4
heteroatoms selected from N, O, and/or S. Such heterocycloalkyl groups are
addressed as Cs.7-heterocycloalkyl.

30 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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MS (ESI mz) Exp. 5V 000 00 OH 185 (MFH+ Exp. 5Y Q0
Il 51 00 1.56 (Method 1) 199/201 (C) (M+1-1)+ Exp. 5W S 1.1 O OH
1.53 (Metwodoiy112031 ( M+H) + PCT/EP2010/054050

Preferred example for heterocycloalkyl include morpholinyl, piperidinyl, piperazinyl,

thiomorpholinyl, oxathianyl, dithianyl, dioxanyl, pyrrolidinyl, tetrahydrofuranyl,

dioxolanyl, oxathiolanyl, imidazolidinyl, tetrahydropyranyl, pyrrolinyl,

tetrahydrothienyl, oxazolidinyl, homopiperazinyl, homopiperidinyl, homomorpholinyl,
5 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.

10 The term “oxo” denotes an oxygen atom as substituent that is bonded by a double
bond, preferably it is bonded to a C-atom. In case oxo is used as a substituent, the
oxo replaces two hydrogen atoms of the corresponding atom of the unsubstituted

compound.

15  The terms “pyridyl” and “pyridinyl” are used equally (in parallel) to define a pyridine-
substituent.

The expressions "prevention", "prophylaxis", "prophylactic treatment" or
20 "preventive treatment" used herein should be understood synonymous and in the
sense that the risk to develop a condition mentioned hereinbefore is reduced,
especially in a patient having elevated risk for said conditions or a corresponding
anamnesis. Thus the expression "prevention of a disease" as used herein means the
management and care of an individual at risk of developing the disease prior to the
25 clinical onset of the disease. The purpose of prevention is to combat the
development of the disease, condition or disorder, and includes the administration of
the active compounds to prevent or delay the onset of the symptoms or
complications and to prevent or delay the development of related diseases,
conditions or disorders. Success of said preventive treatment is reflected statistically
30 by reduced incidence of said condition within a patient population at risk for this
condition in comparison to an equivalent patient population without preventive

treatment.
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Exp. 5X . o HO 171 (MFH+ Exp. 52 Cl isC 0Oa d OH1.74 (Method
1) 233/235/237 (2C1) (M+H) + Exp. 5AA racem mxture 0 0 o 1.1 0 OH
133 ( MrH)wo 2W0/130486/ 112437PCT/ EP2010/ 054050 Exp. 5AB  #01/EP2010b54b56€H

The expression "treatment” or "therapy" preferably means therapeutic treatment of
(e.g.human) patients having already developed one or more of said conditions in
manifest, acute or chronic form, including symptomatic treatment in order to relieve
5 symptoms of the specific indication or causal treatment in order to reverse or partially
reverse the condition or to delay the progression of the indication as far as this may
be possible, depending on the condition and the severity thereof. Thus the
expression "treatment of a disease" as used herein means the management and care
of a patient having developed the disease, condition or disorder. The purpose of
10 treatment is to combat the disease, condition, disorder or a symptom thereof.
Treatment includes the administration of the active compounds to eliminate or control
the disease, condition or disorder as well as to alleviate the symptoms or

complications associated with the disease, condition or disorder.

15  The following schemes shall illustrate generally ways to manufacture the compounds of
the present invention by way of example. The abbreviated substituents may be as
defined for the embodiments of formula (l) if not defined otherwise within the context fo

the schemes:
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201 (MrH)+ Exp. 5AC 0 0 rOH 0 1.65 (Method 1) 157/58 (Mrl-1)+
Exp. 5AD SO0 5 OH 1.36 (Method 1) 195 (MrH) + Exp. S5AE 401 401 OH

1.69 (Metwodoiy112459/ 50 (M+1l-1)+ Exp. 5AF PCT/EP2010/054050
Scheme 1
OC,H, NH NC
2 Et.N/EtOH
NC\% . Hlil/ 3 _ | \/N
N
CN m heat H2N \
Hc
. , , NH;, H,O,
R><R R><R EtOH/H,0
or
0 R'” ~coocH, R “CN o
Ho +
. T N NaH/EtOH H,N N\
R N N/ - | /N
A, N or HNT N
R 2
R Hc R 3 He

NE
1
R'”, ~CO,H

activation reagent

| : the hyrazino-group is bound to a C-atom of the tetrahydropyranyl-group.

5 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 the corresponding 5-amino-1H-
pyrazole-4-carbonitriles. These compounds are converted in a second step to the
corresponding amides, e.g. by treatment of an ethanolic solution with ammonia (25 %

10 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, 37, 1309ff].
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racem m xture |. \ commerciall y available Exp. SAG |lei
401 0 OH 1.46 (Method 1) WO 2010/ 112437PCT/ EP2010/ 054050 Exp. 5AH
1. 0 OH w63o(oMabdsed 1) Exp. 5AI OH 185 (M+H) + PCT/EP2010/054050

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.

5
Scheme 2
0 R’ COOC,H, 0
+ H\
H,N W NaH/EtOH N

or

T
N

zZ
/Z\

Y
Y
>§:

i
=
2
T \Z

H R2><R

]
R, COH e |
activation reagent ’

3 R R

O
O
H\N N
R} N
N /
N N
2
R R1 e
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0 0F FF

213 (M FH)+ Exp. 5AK
WO 2010/112437

Scheme 3

F Exp. 5AJ A
| e

X
R’ COOC,H,
+

NaH/EtOH

Y

7- 0 1.43 (Method 1)

PCT/EP2010/054050

O
H\N
S A
N /
N N
R & \
R H
Base,
LG-Hc
)
O
H_

LG = Br-, Cl-, |-, CH;-SO,-O-, p-toluenesulphonyl-, which is bound to Hc
by one of the ring carbon atoms of the tetrahydropyranoy! group.

Base = N(C,H;);, KOtBu, NaH

Schemes 4 and 5 illustrate alternative methods to prepare the final compounds: in the

5  exemplified manufacturing methods 5-amino-1H-pyrazole-4-carboxylic acid amides are

condensed in a first step with (2-bromo-phenyl)-acetic acid ester derivatives followed in

a second step by substitution of the bromine atom by an aromatic or heteroaromatic

residue e.g. using Suzuki or Ullmann type reaction conditions. Alternatively, as depicted

in scheme 5, the aromatic or heteroaromatic residue is first inserted into a phenyl-

10  acetonitrile residue and condensed with 5-amino-1H-pyrazole-4-carboxylic acid amides

in a second step.



, T) 0// WO 2010/ 112437PCT/ EP2010/ 054050 Exp. 5AL \/ 40/ OH C 1.58
(Met hod 1) 235/237 (Cl) (MFH)+ Exp. 5ALA 0 tO OH tO 1.29 (Method 1)
129 (MrHwokspv1128:B r O 1.54 (Method 1) 229/231 ( €cx/eEpedofokdoso Exp.
SALC 0'C) 0 OH1.62 (Method 1) + 157 (1\11+1-1)

Scheme 4
Ry R’
0O
COOC,H,
N
0 Br | N
H,N A + NaH/EtOH N
| /N - Hc
NN
He
Suzuki Ullmann
V-B(OH), V'-H
Pd(PPh,), / Na,CO4 Cul / N-N'-dimethy!-
dioxane / H,0 ethylenediamine
140°C Cs,CO,4/ DMF
120°C
0O O

with
V' = optionally substituted
1
Y! /Y:T1
N\
\Y1 ,N\*

Y1 = independently selected from each other
from the group of CH, O, N,
whereby the H of CH may be
replaced by a substitutent as
outlined for formula (1).
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Exp. 5ALD S S| 0 OH 1.56 (Method 1) 209 (MrH) + WO
2010/ 112437PCT/ EP2010/ 054050 Exp. 5ALE Si O o0 O 1.59 (Method 1) 291

(MrH) + Bxwo 26287 lei 0 0 O PCT/EP2010/054050
Scheme 5
A. Ullmann
2 53 V'-H 5o 3
R\ R Cul / N-N-dimethyl- R\ R
ethylenediamine
CN Cs,CO, / DMF CN
120°
Br 0°c - V'
0O
H,N
B
B. Suzuki N/
H,N \
V-B(COH), He
Pd(PPh,), / Na,CO, y NaH/EtOH
dioxane / H,O 0
140°C
Y
Ry R’
CN
Voo
H,N
| \,N with
H.N N V' = optionally substituted
2 \
Hc 1
He 1,Y\Y1
NaH/EtOH Y\\ I
\ Y1’N\*
0O

Y' = independently selected from each other
from the group of CH, O, N,
whereby the H of CH may be
replaced by a substitutent as
outlined for formula (1).

Furthermore, the synthesis of final compounds can also be accomplished through the
preparation of a boronic acid derivative, followed by a Suzuki type cross coupling in a
5  second step (Scheme 6).
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Br lei 0 OHC 1.86 (Method 5) 277/279/281 (M+l-1)+ (C/Br) Exp. 5ALG Br
lei O O Br lei O CH1.60 (Mthod 1) 261/263 (Br) (M+:l-1)+ Exanple SAM
The fol | ombngieena4zpl e was synt hesi zed in anal ogy to thepprawpasaiosmso of
Exanpl e 5U, using the corresponding acid as starting material and net hanol
as solvent. O 10HPLC- M5 (Method 1): Rt: 1.04 min M5 ( ESI pos ): mz =
167 (MtH)+ The fol | ow ng exanpl es were synthesized in analogy to the

pr epar &HGeMeP Exanpl e SAM using the corresponding acids as starting
materials. 15 WD 2010/112437PCT/ EP2010/ 054050 structure starting materi al

R [min] MBS (ESI, mz) Exp. 5AMA “d\_/FA F F 0
RR R O
CN H,N A NaH/EtOH
. m Q
/O N \
B HN" N B
0 He O
B. Suzuki
V-Br

Pd(PPh,), / Na,CO,
dioxane / H,O
140°C

Scheme 7 illustrates an alternative method to prepare the final compounds: in the

5 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
a second step by transformation of the nitrile group into a 5-membered heteroaromatic
group.

10 Scheme?7
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F /40 0 OH 1.52 (Method 1) 236 (M:tNH4)+ Exanple SAN 5 6.0 g (88.5 nmol)
pyrazol e was dissolved in 60 nmL DMSO and 10.4 g (93 nmol) 10

pot assi unwbentopisyl at e was added in portions, keeping Proe/HrenpesAEUr €

bet ween 20- 25C. The reaction m xture stirred 10 min at roomtenperature.
10.8 nmL (98 Mol ) ethyl bromacetate was added drop w se, keeping the

t enperature between 25-35C. The reaction m xture was stirred for 2h at room
tenperature. The reaction m xture was added to a saturated agueous sol ution
of NaCl and extracted with ethyl acetate. 15 The organic | ayer was dri ed,
filtered, and the filtrate was evaporated under reduced pressure. The
residue was purified by preparative MPLC (5i 02, eluent dichloronethane /

met hanol 95/5).10.4 g (38 % of the product were obtained. Exanple 5A0 20
WD 2010/ 112437PCT/ EP2010/ 054050 C 1.83 g ( 7.7 mol) of Exanple 4B was
mxed with in 60 nL 4N HCl and cooled with an ice bath. A solution of 1.15
g (16.4 mol) sodiumnitrite in 13.5 nL water was added drop wise. After 10
mn a solution of 3.9 g (B8 5~"mmmol ) copper(l)chloride in 20 5 nL conc. HCl
was added drop w se. e reagtion mxture was allgwed to turn to room

acetate. The organic

was neutralized wH
filtered ovpr cellte ‘

iltrate extragte

\t,Sr. The organic
ed under reduced
pressurkeNL. (62 % ToNaHHetQid oduct 10R%ere obNai nel}. HPLC- MG (Met hod
1): R: 1.60 n-N NB_(_ESI_pgs») rﬁ%z< 229/ 231 (CI/_) (M+H)+ 15 Exanpl e
SAP Under a ’
met hyl pyr Heldne aNd 80 ny ( 0.42 mol ) coppég i odide were mixed with 5
m 20 DMSO and 1.HA g (8.25 mmol ) potassi um ponat e and 120 ng (0. 82
nmol ) 8- hydroxyqui noline were added. The m xture was stirred for 48 h at
120C. After cooli ng to roomtenperaturg the m xture was di ssolved in ethyl
acetate and was 12%’1 1 M HCI and sAturated sodium chloride solution. The
é

or gani ¢ phase was S ated, dried d evaporated. The residue was purified
by HPLC (el uent AE 55+ 0.13 )/ 0 TFA, eluent B: acetonitrile). The
acetonitrile wa®-bthbef@Med; and tjfe WO 2010/ 112437PCT/ EP2010/ 054050

remai nder extract eGHWCOOIe1 8¢IC afet ate. The organic phase was dried and
evaporated to yield 633 ng (57 /49 of the desired product. HPLC- M5
(Method 1): Rt: 1.56 mn 5 M5 ESI pos ): mz = 272 (MtH) + Exanpl e 6A 10
10 g (54 nmmol) 1- N Boc-@3-pyrrolidinone was di ssolved in 50 nL ethanol and
7.3 g (55.2 mmol) Lert- carbazate was added. The reaction m xture was
stirred at room 15 e e for 2h. TWEhsol vent was evapor at ed by
reduced prgssuregyd The resi |dueNNas purifizd OyorNigparati ve MPLC (5i 02,

el uent dic R/ mlanol 95/5). 18 g (89 % of the product were
obtai ned 6 o HPLC-MB (Method 1): Rt: 1.35 nmin 20 MS (ESI neg.):
mz = 298¢ anpl e 6BcThe foll owi ng exanpl e was synthesized in
anal ogy to jati on of Exanple 6A, using 1-N-Boc-3-piperidone as
starting materia WO 2010/ 112437PCT/ EP2010/ 054050

5  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 8) or by reduction of the hydrazone intermediate as depicted in scheme 9 [cf.,
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HNON HPLC-M (Method 1): Ri: 1.45 min 5 Exanple 7A, racemc mxture 18
g (48 mmol) of Exanple 6A was dissolved in 300 nL nethanol, 2.5 g Pd/C (10
% 10 wasweddedhizend the mi xture was hydrogenated at roeortEpap©nsioss e ( 8h,
50 psi). The reaction mxture was filtered and the resi due washed with

met hanol . The sol vent was evaporated by reduced pressure. 16 g of product
were obtained as a colourless oil and used wi thout further purification.

15HPL Cloveavelaod W) Timkerlake gbaki‘@hexeiny of rgdrazecdvioe anddaexy Goaips”;

2010/ 1 7 ERPROLO 0,. fal | ow X | g [

anal ogy A8 St o 90ar GURBIT of SEanBr a8 ke SRR R S BB L bR

mat eri ajg, 5K13M4H441-/0 0 ON O HPLC-MS (Method 1): Rt: 1.42 mn M5 ( ESI pos
): mz = 316 (I\/HrH;+ Exanmple 70 00 ,NH HN "--....... -"" 0 10 g (100 nmol ) of
t et rahydr opyr an- 4-one was dissolved in 100 nL nethanol and 15 14.5 g (110
mok) tiderhdigy! carbazate was added. The reaction mxture was stirred at
roomtenperature for 2h. The sol vent was evaporated by reduced pressure.
The resid@Hwas mixed with 140 nl acetic aci ANHHY), 6.9 g (110 nmol)

sodi um cyanobor ohydri de was added and the m xtlure was stirred at room

t enper atur ver night. The reaction m xtur neutralized with 4M NaCH
and extracted with 20 Okchl oronet hane. The ¢rgan|c | ayer was washed with a
sat ur at eous sol utign~© sodi um hydrog cat bonate and a saturated

aqueous s&l ution of sodCum chi i_fgy 2010P112437PCT/ EP2010/ 054050 The
organi c layer was dried over sodfum?ulphate, filtered, and the filtrate
was concerfirated under reduced pressure. 19 gQr88 9% of the product were
obtained as a white solid. Ms ( ESI pos ): mz = 217 (MtH) + 5 The fol |l ow ng

exanpl e Fhesi zed in analogy to the pr NONHf Exanpl e 70 using
the correspondi ng keton as starting materi af. tructure starting material:
ket on [m)n] M5 nfz Exanple cis, racem pixture H N NO,

O O

The tetrahydropyranyl-group optionally may be further substituted as defined.

Scheme 9
H
0 N—NH, NHNH,
0=
EJ] I
O
O /*\ HCl
or — — = or
NaBH,CN
0 Ej/NHNH2
(OT O

10  The tetrahydropyranyl-group optionally may be further substituted as defined.

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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HNy O O0). 11.12 (Method 3A) 174 [El, (M6)+] Exanple 7CB trans, racem

mxture H,,,..IHN(NL:0O O ). 11.22 - (Method 3A) 174 [El, (M6)+] Exanple
700 OCl, wO 2p10/192430. 99 (Method 1) 177 [ESI, (M6+H)+]  IpNTHEbo18/054050
Exanple 7D 10 WD 2010/112437PCT/ EP2010/ 054050 O HIlI N O/ HN ol 111111 O

Cs - racemc mxture A solution of 2-nethyl-tetrahydro-pyran-4-one (2.2 g,
19.7 mmol ) in methanol (30 nL) was treated with tert-butyl carbazate (2.6

g, 19. Thenedmpeurisef thesavensionoxt a yalvabie egngeefi pieroracslogicah effgeBor ds a
white Wi&ﬁi cBUI%tno%%vrenb)é%ﬂ We&%te?’oq T%y%%gtdh%r&ﬁérqsed in particular by

inhibition of PDEYA.

Preferably the compounds according to the present invention show a high selectivity
5  profile in view of inhibiting or modulating specific members within the PDE9 family or

other PDE families, with a clear preference (selectivity) towards PDESA inhibition.

The compounds of the present invention are supposed to show a favourable safety

profile for the purpose of medical treatment.

The compounds of the present invention are supposed to show a favourable profile
10 with respect to metabolic stability over a certain period of time for the purpose of

medical treatment.

The compounds of the present invention are supposed to show a favourable profile

with respect to bioavailability for the purpose of medical treatment.

15 METHOD OF TREAMENT

The present invention refers to compounds, which are considered effective in the
treatment of diseases. The compounds according to the invention are 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

20 diseases in which the inhibition of PDE9SA 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,

25  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,
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5 (50 "Yo in water), and treated wth sodi um cyanoborohydride (1.2 g, 19.7
nmol ) portion wise. The mxture was stirred at 20C for 16h then neutralized
with 5N NsOHommd2e8xtracted with di chl oronet hane. The or gamirp2@bas@snas
washed with a saturated solution of NaHCO3 and brine, dried, filtered and
evaporated to give a crude solid. Separ ation of diastereoi sonmers was

obt ai ned by flash chromat ography on 5i 02 10eluting with a m xture of

cycl ohsleamntiet wifh cagisohasalidegeneeation, aryodepialgtersl salenopis((éh 7/3 to 1/1)

to give, 1. L 4L %, _of a whi [ - h cetate 1:1)
HPLC- @wﬁ@h@é é%gé%%dﬁfgﬁgéégfo}%c )tga'ﬁﬁ'c Qggéf?%ﬂg’ﬁ/ge(ﬁgégfeyé%%o(?’m z = 131
(M 100-ddnrteritha, HI¢ dérﬁerﬁmbr)ﬂeﬂi@l, itempbel YsrepiRiply! setigoptaehiazor  group was
inplied by the ROESY correlation for H2/H 4. Exanple 7TEO0 HII N O/ HN
Trans Kogekeff'TPRYGRAsi®e WO 2010/ 112437PCT/ EP2010/ 054050 0.7 g (16 % of a
colurless oil were obtained as the second product fromflash

chromat ography of Exanple 7D Rf: 0.29 (hexane/ethyl acetate 1.1 stained

w t h Pamuthel aspeceafjthet presBhiGnMEnt(dvietdroobris Hae B0athierC®f aadiskase wRich id. 96

mn 5M5 (ESI, pos).: = 131 (M 100+H) + Exanpl e 8A racem c m xture 14 g
(46, 5 aerseipR TABRIECR maOUEHEN P dT bda SRoBs SR RORBAELIMo. - cool od
10 wi t ! ; i 0@ i iid,was added.
The regmﬁﬁﬁ’mé'%@@m}gg%g%re gﬁﬁ%aeotﬁ)%édeénéﬁg’rg@ E%tee% rﬂi’%’élqjssél vent was
evapor ateddingdype A et dyeal2 giazses . cypEhglyearniad dyshzdemia, iimpaitethglynospar at i ve

MP 02, el di chl /. h [2)., 12 78, 0 f th
NP, BB B AR TRl BB B el e e
in anal@gy, tg\%nhg@rg?%r_ ation of Exanple 8A, using Exanple 7C as starting

mat eri al . 2010/ 112437PCT/ EP2010/ 054050 M5 (ESI pos): mz = 117 (M+H) +
Exanpl e 80, racemc mxture NH 2 HN H 01 HNH 01 13.0 g (37.1 nmol) of

nyar ocre: S ReblRF Ao e plPoeft (kBTof gdn B mirfied iR r e vas
stirrecongigiered gt aadompound ecgeedidaigudbeany4st thé géhetibyderdtsiesmbedienerdsied and

the mxture stirred 15 mn at roomtenperature. The reaction m xture was
fillper éﬂffheilrwe@t'@'iéé OW“W hefelrmro@eemp@ené sgiaciehEamahievgipre of e d.

The f ol Qi « i i B t he preparation of
exanpl gp%%lgglggﬁgB%Eé °‘§§§3§?§§@§?’§'§%§§8- y%ﬁgém ne éol@ starting material .
Structure starting material: Boc- hydrazine M5 mlz Exanpl e8CAcis, racem
m xt ur SudN amedicament 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.

20 In an alternative use, the medicament is for the treatment of a disease that is
accessible by the inhibition of PDE9, specifically PDE9A.

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.

25 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,

30 concentration impairments in children with learning and memory problems,
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"NF1 2 HC H O Exanple 7CA 131 (MtH) + Exanple 8CB trans, racem m xture

HN NH2 HCl -,.) HC -...0.-- Exanple 7CB 131 (MrH) + WO
2010/ 112486BCl0/EPRO10/ 054050 Structure starting nateri ac1/HBeero/obyds azi ne
M5 rniz Exanple 800 HN...,-NH2 O F>i)L F SF F Exanple 700 133 (M+H) +

Exanple 8D HZN-NH trans - racem c m xture A solution of Exanple 7E (700ny,
3 mmol ) in dioxane (5 nL) was treated with 4N 5 HCl in dioxane (15 nL, 60
mol ) #dgheimergidigaase, sewyhodygentis, demestiia Wil degenerationgs the /ipaieht ed t o

Pur ¢ nerowtr 15Tt Sio Sata i, B2kPeaRuidBhe BEtubeu) RuPBEGoR5TE 1 \s ™"
(ESI  pemeritial witr cditobddi)degbd eFtmp biny@FoptiNatdrak sclerosi (#8i9), ci s -raceni ¢
m xture WO 2010/ 112437PCT/ EP2010/ 054050 | n anal og&zt o_the preparation of

Exanpl &1&hngtonss disepse comieineciamsis Hhalpricidege ey abRanpres tzfidadacabar t i ng

e e B, By Wit Bhfeny, bl ot eiRbel et p R < O

dementia or Korsakoff's psychosis.

In an alternative use, the medicament is for use in the treatment of Alzheimer’s

disease.

In an alternative use, the medicament is for the treatment of sleep disorders, bipolar

10  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.

In a further aspect of the invention, the present invention relates to the method of

15 treatment or prevention of a condition or disease selected fromt the above listed
groups of conditions and diseases, whereby the method comprises the administration
of a therapeutically effective amount of a compound according to the invention in a

human being in need thereof.

20 PHARMACEUTICAL COMPOSITIONS
Medicaments for administration, which are also subject to the present invention,
comprise a compound according to the present invention in a therapeutically effective
amount and a pharmaceutical carrier. By "therapeutically effective amount" it is
meant that if the medicament is applied via the appropriate regimen adapted to the

25 patient’s condition, the amount of said compound of formula (1) 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

30 with another medicament.
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NH32.0 g (77.8 mmol) of Exanple 8A was mxed with with 12.0 g (98.3 nmol)
of 10 et hoxynet hyl ene-nmal onodinitrile in 250 nL ethanol, and 40 nL (288
mol ) of woizetombem ne were added. The reaction m xtur e poaspb@adiosemdsé 0 50C
for 2h. After cooling to roomtenperature the solvent was renoved under
reduced pressure. The residue was purified by preparative MPLC (5i 02,

el uent dichl oronmet hane / nethanol 8/2). 15HPLC-M5 (Method 1): Rt: 0.29 mn
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(e.g. a tablet) preferably may contain between 2 and 250 mg, particularly preferably

5 between 10 and 100 mg of the compounds according to the invention.

The actual pharmaceutically effective amount or therapeutic dosage will 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.
10
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,
15 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 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
20  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
25 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

30 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.
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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.

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 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

59



HN NFI 2 0 (Methodl) (M#l-1)+ \\ H2 NN H a ¢

1-(

10

15

20

25

30

WO 2010/112437 PCT/EP2010/054050

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.

COMBINATIONS WITH OTHER ACTIVE SUBSTANCES

In another aspect the present invention relates to a combination therapy in which a
compound according to the present invention is administered together with another
active compound. Accordingly, the invention also refers to pharmaceutical
formulations that provide such a combination of active ingredients, whereby one of
which is a compound of the present invention. Such combinations may be fixed dose
combinations (the active ingredients that are to be combined are subject of the same
pharmaceutical formulation) or free dose combinations (active ingredients are in

separate pharmaceutical formulations).

Consequently, 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 (Abeta) 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, glycine transporter 1
inhibitors; 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
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antagonists or inverse agonists; antibiotics such as minocyclin or rifampicin; PDEA1,
PDE2, PDE4, PDES and / or PDE10 inhibitors, GABAA receptor inverse agonists;
GABAA receptor antagonists; nicotinic receptor agonists or partial agonists or
positive modulators; alpha4beta2 nicotinic receptor agonists or partial agonists or
positive modulators; 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 partial 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. At least one active substance is selected from the
compounds according to the invention and/or the corresponding salts thereof.
Preferably the composition comprises only one such active compound. In case of
more than one active compound the other one can be selected from the
aforementioned group of combination partners such as alzhemed, vitamin E,
ginkolide, donepezil, rivastigmine, tacrine, galantamine, memantine, ibutamoren
mesylate, capromorelin, minocyclin and/or rifampicin. Optionally the compositon

comprises further ingreideints such as 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 for

the treatment of the above mentioned diseases and conditions.

The compounds according to the invention also may be combined with Dimebon.

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
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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
be selected from solid preparations such as patches, tablets, capsules, pills, pellets,
dragees, powders, troches, suppositories, liquid preparations such as solutions,
suspensions, emulsions, drops, syrups, elixirs, or gaseous preparations such as

aerosols, sprays and the like.

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.
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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

5 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
10
PHARMACEUTICAL COMPOSITIONS

Examples for illustration, without being meant to be limiting:

For illustration, pharmaceutical formulations will now be described, wherein the term

15  “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" may also

include the additional active substances.

20 Example A

Tablets containing 100 mqg of active substance

Composition: tablet

25
active substance 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
30 magnesium stearate 2.0 mg
220.0 mg
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N, v Exanpl e 800 1.01 (Methodl) 209 (Mt1-1)+ /\ ?s Exanmple 9F \
/ 0 WD 2010/ 112437PCT/ EP2010/ 054050 A mixture of 4.4 g (38 mmol) of
(tetrahydwo-2pywams4-yl)-hydrazine and 4.7 g (38 muol) ofPCT/EP2010/054050

et hoxynet hyl ene-mal ononitrile in 90 nL of ethanol and 10.5 nL (103 nmol ) of
triethylamne was stirred at 50C for 30 mn. After cooling to 20C the

sol vent was renoved under reduced pressure and the residue was treated with
a 5 mxture of water / dichloromethane = 1/1. The resulting suspensi on was
stirregqJ % mn and then filtered to give a yellow solid that was washed
subseqm—%th di chl oronet hane, water and di chl oronet hane. The solid was
dried at 45C under reduced pressure. 2.7 g (37 %9 of the title conpound
were obtained as yellow solid and used in the next step w thout further

purification. 10 The fall owi ng exanpl es were synthesized in analogy to the
pr epar a80iS £pNiAIIAAI190dR] of gLlye sulaStBREE espondi ng hydrazi nes as starting
materials: Structure starting material: hydrazine Rt [mn] M5 niz Exanple

9G racem mxture N\\ '\ NNHNNHG6 0 1.31 (Method Gad 90 10 08 aci di
c) 179 ddvhpbsition: tableExanpl e 9H racem mi xture

active substance 150.0 mg
powdered lactose 89.0 mg

corn starch 40.0 mg

10  colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0mg
300.0 mg

15 Example C

Hard gelatine capsules containing 150 mq of active substance

Compostion: capsule

20  active substance 150.0 mg

corn starch (dried) approx. 80.0 mg

lactose approx. 87.0 mg

magnesium stearate 3.0mg

approx. 320.0 mg

25

Example D

Composition: suppository

active substance 150.0 mg
30 polyethyleneglycol 1500 550.0 mg

64



N NO H2N,NH a 4.97 (Method 1E hydro) 193 + ( MtH) WO
2010/ 112437PCT/ EP2010/ 054050 Structure starting material: hydrazine R
[min] NS woizsioe24spl e 91 N Exanpl e 8D 2. 14 207 trans; | pPNI/EPCMblol4656 acem

(Method mxture o--.- Grad 10 90 C8 acidi c) Exanple 9J -
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg

2,000.0 mg
5 Example E

Composition: ampoules containing 10 mg active substance

active substance 10.0 mg
0.01 N hydrochloric acid g.s.
10  double-distilled water ad 2.0mL

Example F

15  Composition: ampoules containing 50 mg of active substance

active substance 50.0 mg
0.01 N hydrochloric acid g.s.
double-distilled water ad 10.0mL

20 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

25  Dbiological assays.

PDE9A?2 assay protocol:

The PDEYA2 enzymatic activity assay was run as scintillation proximity assay (SPA),
in general according to the protocol of the manufacturer (GE Healthcare, former
30  Amersham Biosciences, product number: TRKQ 7100).
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Exanpl e 8E 1.91 207 cis; racem (MtH) + m xture (Met hod

Grad 10 90 C8 acidi c) 0 WO 2010/ 112437PCT/ EP2010/ 054050 Exanpl e
9GA (Enanwbaomv118937 Enantiomer A 0 Exanpl e 9G was subwricirterdoos4oshi r al
separation to isolate its enantiomers. The enantioner |abeled A of unknown
but single stereochem stry was isolated using the 5follow ng conditions.
Amount supplied 5g Chiral Colum Daicel Chiral pak AD 50 x 300 nm Mobil e
phase mMsHeRzee (9099, ysaig|(PB& withut yh Teitere X-1QDsyppEMEied With pjotedse Fl ow

rate 20, N BRLESHS Pl &edby 2RAtAation 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

5 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
10 e substrate concentration (cGMP): 20 nanomolar; ~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
15 and the substrate were diluted in assay buffer. The assay buffer contained 50 mM

Tris, 8.3 mM MgCl,, 1.7 mM EGTA, 0.1 % BSA, 0.05 % Tween 20; the pH of assay

buffer was adjusted to 7.5. The reaction was stopped by applying a PDE9 specific

inhibitor (e.g. compounds according to W004099210 or WO04099211, like one of

the enantiomeres of example 37, e.g. 1-(2-Chlorophenyl)-6-[(2R)-3,3,3-trifluoro-2-
20  methyl-propyl]-1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidine-4-one) in excess.

References:

Wunder F, Tersteegen A, Rebmann A, Erb C, Fahrig T, Hendrix M. Characterization

of the first potent and selective PDE9 inhibitor using a cGMP reporter cell line.
25  Molecular Pharmacology. 2005 Dec;68(6):1775-81.

van der Staay FJ, Rutten K, Barfacker L, Devry J, Erb C, Heckroth H, Karthaus D,

Tersteegen A, van Kampen M, Blokland A, Prickaerts J, Reymann KG, Schroder UH,

Hendrix M. The novel selective PDE9 inhibitor BAY 73-6691 improves learning and
30 memory in rodents. Neuropharmacology. 2008 Oct;55(5):908-18.

PDE1C assay protocol:
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(Enant i onwo 2B)o/11¥¥372010/ 112437PCT/ EP2010/ 054050 Enant i eaeeprR10/0540560! at ed
using the sanme conditions as enantioner A, obtaining 0.5 g ; enantioneric
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WD 2010/ 112437PCT/ EP2010/ 054050 HPLC- M5 (Method 1): Rt: 1.28 mn ( ESI
posI ): bylzapprllﬁﬁ@ {Hé+Hame in'Ftcitm'to‘roltrhaimium@ onenthat i\&ﬁloetl'myedt fmmivgecmi(ﬁ-
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structeld{]@brﬁ;ll@%é_?%et terial Rt [mn] M5 (ESI, mz) Exp. 10B N, \\ 0O

Exanpl od 1) 292 (MFH)+ \\  NNNO Exp. 100 racem
m xt ure

Determination of % inhibition:

The activity of the positive control (minus the negative control = background) is set to
10 100 % 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. In the following
inhibition of PDE9A2 is presented for a concentration at 10 uM, if not indicated
otherwise.
15

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

20 aforementioned protocol.

Data

In the following, % inhibition (%l) data at 10 micromolar concentration (at 10 microM)
and ICsg values for PDE9A2 inhibition [nanomolar (nM)] will illustrate that the

25  compounds according to the present invention are suited to inhibit PDE9, specifically
PDESA2. This evidences that the compounds provide useful pharmacological

properties (Tabe 4). The examples are not meant to be limiting.

Within this setting, an inhibition above 100% might be possible due to the nature of

the variation of the positive control within the assay.
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>0 N, \\ 0O Exanpl e 9B 1.33 (Method 1) 292 (M+H) + /\\ NN N Exanpl e
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‘Exemplary embodlments

All data are measured according to the procedure described herein.

Table 4

fara PEISP Yoot o Tereiify o3
s A2 TR oL

structure starting materi al

ZMbggﬁgé%rEt@ thé 1 di2 Bk BmipkN MsNoBumeER! ¢ HBe0sédiddvet hod

'f?'? t(|%5E Iorp'g@;ﬂ\&erﬂz =

re syntheS|zed i n anal ogy to the
e correspondi ng pyrazol es as starting
Rt [mn] M5 (ESI

1% (at 10 microM): inhibition at 10 micromolar concentration.
ICs0 (NM): IC50 values for PDE9AZ2 inhibition [nanomolar (nM)]

pos/ neg,

m z)

10  S: selectivity values [= (ICso for PDE1C inhibition) / (ICso for PDE9A2 inhibition)]
Example | 1% ICs50 | S Example | 1% ICs50 | S
No. (at10 (nM) No. (at10 (nM)
microM) microM)

219 103 12 179 231 95 18 245
220 104 5 526 232 99 7 255
221 103 98 234 101 3 | >3333
222 104 15 131 239 92 2 400
223 100 5 1717 240 100 5 126
224 100 12 146 241 100 6 368
225 102 6 290 242 96 23 | >429
226 101 9 225 243 96 18 114
227 101 8 147 244 99 26 110
228 101 6 244 245 95 21 22
229 99 14 135 246 94 55 17
230 101 12 145 247 98 27 42

230-1 98 5 197 248 97 45 28

230-2 102 5 286 249 101 28 68

230-3 99 11 135 250 99 24 184

230-5 98 6 274 251 101 38 27
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Example | 1% ICs0 Example | 1% ICs50 | S
No. (at10 (nM) No. (at10 (nM)
microM) microM)
252 96 11 493 258 100 7 122
253 99 34 56 259 102 3 942
254 97 20 238 260 103 7 266
255 101 41 12 261 102 4 580
256 103 5 123 262 101 20 451
257 103 31 10 263 102 8 1116

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, 7113, 351-361) or T-maze spontaneous alternation test according to the

procedures described by van der Staay et al. (Neuropharmacology 2008, 55, 908-

918). For further information concerning biological testing it is also referred to these

two citations.

Beside the inhibition property toward the target PDE9, compounds according to the

present invention may provide further pharmacokinetic properties of advantage.

E.g. compounds according to the invention may show one or more advantages in the

area of balanced metabolism, low risk of causing drug - drug interaction and/or

balanced clearance.

Compounds also might show one or more additional or alternative advantages in the

area of bioavailability, high fraction absorbed, blood brain transport properties, a

favourable (e.g. high mean) residence time (mrt), favourable exposure in the effect

compartment and so on.

CHEMICAL MANUFACTURE

00

10C (Method 1) HPLC- MS



m xture N >0ON 0 Exp. 11E NH2 Exanple 9G 2.39 197 (MtH) +
racem mxture O (Method 2F) WD 2010/ 112437PCT/ EP2010/ 054050 Exp. 11F
racem mwbueos/ma2¥H2 1\ N N O Exanple 9H 0. 95 (Met hod Grad/EP8oiblds£4800H) 211
(MtH) + Exp. 11Gracem mxture NH2 \ NN O

In this section, compounds according to the invention will be disclosed as well as
chemically similar compounds that do not show the exact motif as defined for R'. The
way of manufacture for both types of compounds will illustrate the manufacturing
method for the compounds according to the invention.

5  Abbreviations:
APCI  Atmospheric pressure chemical ionization
DAD diode array detector
DMSO dimethyl sulphoxide

ESI electrospray ionization (in MS)
10  Exp. example

Fp. melting point

h hour(s)

HPLC  high performance liquid chromatography

HPLC-MS  coupled high performance liquid chromatography with mass
15  spectrometric detection

GC-MS gas chromatography with mass spectrometric detection

MPLC  medium pressure liquid chromatography

mL millilitre
uL microlitre
20 min minutes
MS mass spectrometry

racem. racemic

rt room temperature
Ry retention time (in HPLC)
25 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

30 LC-MS methods:

Method A

70



NCNII'" NO 1.57 (Method G ad 08 NH 4000H) 339 (M+H)+ Exp. 11H trans,
racem mxture O RN NH2 I'N O '-. - Exanple 91 1.27 (Method G ad 90 10 08
aci di c) 226 200dHh4s7Exp. 111 cis, racem mxture O H2N NpRTiRp20M00s5408xanpl e
9J 1.27 (Method Grad 90 10 08 acidic) 225 (MtH)+ WD

2010/ 112437PCT/ EP2010/ 054050 Exanple 11 I Acis, racem mxture HN H2N :0 n

/\? Th\l 0 Exanple 9EA 1.11 (Method Grad C8 NH 4000 225 (M¥H) +
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

5 nm; ion source: ESI

Method 1

MS apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alliance

2695, Waters 2996 diode array detector; column: Varian Microsorb 100 C18, 30 x 4.6
10  mm, 3.0 um; eluent A: water + 0.13 % TFA, eluent B: acetonitrile; gradient: 0.0 min 5

%B—>018mMin5%B—>20mnNn9%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
15 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—->02miNn5%B—->16miNn9%8 %B—>1.9min9 % B—2.0min5%

B — 2.2 min 5 % B; flow rate: 3.5 mL/min; UV detection: 210-380 nm.

Method 1D

20 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.

25
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

30 formate 10 mM; gradient: A (100) for 1.5 min, then to B (100) in 10 min for 1.5 min;
flow rate: 1.2 mL/min; UV detection: 254 nm; ion source: APCI
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Exanple 111B trans, racem mxture HN H2N :0 n /\? Th\l o..", Exanple 9EB
1.14 (Method Grad C8 NH 4CO0H) 225 (M+H)+ Exanple 1 110 H2N H2N N s Exanpl e
OEC 227 Wbhbjoni2&xanpl e 11J, racemic mxture  ...... PCTAP2010/05M50 - . - |
0 52.30 g (11.2 mml) of Exanple 9E were dissolved in 6 nL

di et hyl sul f oxi de. Under ice cooling 8 nL (77.6 muol) hydrogen peroxi de and
1.7 g (12.3 nmmol ) potassi um carbonate were added. Then the reaction m xture
was stirred 15 min at roomtenperature. The reaction m xture was cool ed
with a 0 mL of water were WO 2010/112437PCT/ EP2010/ 054050
added M%?ﬁf%@?%%%wth di chl oronet hane. The wat er phase was evapor at ed

under nestHaRENP HFELCHES ThBEMOERINS® . MRELCSxekyar OAD MEIE Quadaipyidane and
filtered. 2.8 g (52 9% of the product were obtained as a white solid.

HPLC- MSO[UWRR HRY19rgi IReSi00-R2SGA.r# B”Eﬁaﬁﬁ% éOQmel%@M@O(% wageri0) %of

b & %{aﬁ%’& £ BN Torb g TR P RS SitaBliiE RO Tade PRt ) o

SUSpe“%‘n‘?rﬂ8hﬁ‘JrﬁT\‘d?'ﬁ{aft‘é19'H1 SeRdded ggT%?fdrelaﬁfrﬁlﬁnth%%LH gaotﬁj?gh?qged to

150C for 30 mn in a mcrowive oven. to roomtenpe

f ol | owedinkgr &\oamon; dioworatef 1 ﬂm\eL/gomvld\o{tdahmtmn Reduredoprsessee: APThe resi due
was purified by preparative HPLC (eluent A: water + 0.13 (:)/0 TFA, el uent
B: acetonitrile). 320 ng (38 15% of the product were obtai ned as a white
sol i d. Mﬁlh@d\/ﬁgﬂgm-bodl): Rt: 1.61 min M5 ( ESI pos ): mz = 402 (MH+ WO
2010/ 112437PCT/ EP2010/ 054050 The fol | ow n% exanpl es were synt hesi zed in
andlogynsteumaet: iRSEMS ToarmoeF Bxigas. & PLEA Uﬂ‘é&w@j DAL, ME&Q Bsigdridnaley

Pyr az0l &R, ARYS GSL 6 Sy Ab-RPADA! BT 86521 6o mnStdiiEALA %00 % 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
15
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
20 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
25  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 %; gradient: A/B (70/30) in 1.5 min to A/B (50/50) then to B (100%) in 7 min
and for 9.5 min; flow rate: 0,85 mL/min; UV detection: 254 nm; ion source: ESI
30
Method 2M
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starting material: pyrazole starting material: ester Rt [mn] MS (ESI

pos/neg , nlz) Exp. 12B | ei 0 HN------ IN ----- NIl Exp. 110 "d\__//-A
1.52 (Metwodoi)114486 ( M+H) + Exp. 12C Si , Exp. 110 Exanpce/epAdkobsfH6o ( Met hod
1) 492 (MHI Exp. 12D mi xtureof stereoisoner s O HN.----, NN 1IN Exp. 11J
Exanpl e SAC 1.02 (Method 1) 332 (M+H) + WO

2010/ 112437PCT/ EP2010/ 054050
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
5 acid 0.1 %; gradient: A/B (90/10) for 1.5 min, then to A/B (5/95) in 10 min for 2 min;

flow rate: 1,2 mL/min; UV detection: 254 nm; ion source:APCI

Method Grad_C8_acidic

Instrument: HPLC-MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column:
10  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

15  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.

20 Method Grad_90 10_C8_ acidic
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.
25
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
30 for 0.75 min; flow rate:1.3 mL/min; UV detection: 254 nm; ion source: ESI.

Method Grad_C8_NH;COOH
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Structure starting material: pyrazole starting material: ester Rt [m n]

M5 (ESI

1 Na N wo2kbpi2d82) a . 0.96 (Method 1) 340 ( M+rH) + ExpctE2Bomwioxioss eof

st er eoi
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pos/neg , mz) Exp. 12E m xtureof stereo isomer S 0o HNV----- oti

NN/

somer s HN 40 NN\ ---1\) ,0 Exp. 11J Exanmple 5AE 1.12 (Method 1)
424 (MrH) + Exp. 12G racem mxture o HN, , Nel -...,...---...., 1

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.

Method 5

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, 5.0 um; eluent A: water + 0.15 % TFA, eluent B: methanol; gradient: 0.0 min 5
% B —0.15min 5% B — 2.55 min 100 % B — 2.70 min 100 % B — 2.80 min 5 % B
— 3.05 min 5 % B; flow rate: 4.8 mL/min; UV detection: 210-400 nm.

Method 6

MS apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alliance

2695, Waters 2996 diode array detector; column: Waters Sunfire C18, 20 x 4.6 mm,
5.0 ym; eluent A: water + 0.15 % TFA, eluent B: methanol; gradient: 0.0 min 5 % B

—0.25min5% B — 1.90 min 100 % B — 2.05 min 100 % B —» 2.15min 5% B —

2.30 min 5 % B; flow rate: 5.2 mL/min; UV detection: 210-400 nm.

Method 7

MS apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alliance
2695, Waters 2996 diode array detector; column: Waters Varian Microsorb C18, 20 x
4.6 mm, 5.0 um; eluent A: water + 0.15 % TFA, eluent B: methanol; gradient: 0.0 min
5%B—0.25min5%B — 1.90 min 100 % B — 2.05 min 100 % B —» 2.15min 5 %
B — 2.30 min 5 % B; flow rate: 5.2 mL/min; UV detection: 210-400 nm.

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.
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, NN Exp. 11A 0 0, 1.49 (Method 1 ) 396 (MrH) + Exp. 12H racem m xture HN ,
\ IN N/ Exp. 11A Example 5AE 1.62 (Method 1) 480 (MtH + WD
2010/ 112480R6H/ERPR010/ 054050 Structure starting nmateri acT/EPYE12084080
starting material: ester Rt [mn] M5 (ES1 pos/neg , mlz) Exp. 121 racem
mxture H\ N N | O Exp. 11A Exanple 5AD 1.52 (NEthod 1) 426 (M+H) + Exp.
12J racem mxture o FIN------ L, N e N O

Method Chiral 2: eluent: hexane/ethanol 98/2 (|socrat|c) 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

Instrument: GC/MS Finnigan. Trace GC, MSQ quadrupole. Column: DB-5MS, 25 m x
10 0.25 mm x 0.25 pm; carrier gas: helium, 1 mL/min constant flow; oven program: 50°C

(hold 1 minute), to 100°C in 10°C/min, to 200°C in 20°C/min, to 300°C in 30°C/min

eluent, detection: trace MSQ, quadrupole

ion source: |E scan range: 50-450 u.

15  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

20  quadrupole

Microwave heating:
Microwave apparatus types:
¢ Discover® CEM instruments, equipped with 10 and 35 mL vessels;

25 e Microwave apparatus type: Biotage Initiator Sixty.

General comment concerning the presentation of the structures
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X---- Exp. 11A \ i(0 0 /\ 1.49 (Method 1) 374 (MtH) + Exp. 12K m xt ur eof
stereoisoner s O HW N/ NN F F Exp. 11A Exanple 5T 1.58 (Method 1) 428
(MH  Wwva0ay11id437PCT/ EP2010/ 054050 Structure st aCTiEPgo 0BG al
pyrazole starting material: ester Rt [mn] MS (ESI pos/neg , mz) Exp. 12L
racem m xture 6 Cze OE Exp. 11D Exanple 5AC 1.65 (Method 1) 402 (M+H) +
Exp. 12Mracem m xture

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.

5  An example is given for Example 7D, below. The presented structural formula is

0
/HJ—OTL
Hél

0]

Cis - racemic mixture

The added term “cis - racemic mixture” points to the second stereochemical option:

10
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
15 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
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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:

Example 1A

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
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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-difluorocyclohexanone in 10 ml
THF was added at 0°C. The mixture was allowed to warm to room temperature and
stirred for 14 h. THF and water was added and the THF evaporated. The remainder
was diluted with ethyl acetate, washed with water and saturated sodium hydrogen
carbonate solution and evaporated to yield 1.49 g (95 %) of the product.

MS (EI): m/z = 190 (M)"

The following examples 1B, 1C, 1D, 1E, 2A, 2B, 2C and 2D show how the racemic
acids 3-trifluoromethyl-pentanoic acid and 3-trifluoromethyl-butyric acid can be
transferred into the two enantiomeric forms of the free acid. The resolution can be
done via separation of diastereomeric intermediates. The two pure enantiomeric
forms of the free acid will be called enantiomer A, enantiomer B respectively. The
corresponding diastereomeric intermediates will be called diastereomer A,
diastereomer B respectively.

The same principle may be applied for enantiomeric resolution of other racemic
mixtures if appropriate.

Example 1B
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WO 2010/ 112437PCT/ EP2010/ 054050 Structure starting material: pyrazole
starting material: ester RR [mn] M5 (ESI pos/neg , niz) Exanple 120 racem
m xture WwoRowolkA36Z- > 1.13 (Method 1) 411 (MHH) + PCT/EP2010/054080N - NNf "
) OON, N

Diastereoisomer A

A solution of racemic 3-trifluoromethyl-pentanoic acid (8 g, 47 mmol), TBTU (16.6 g,
52 mmol) and diisopropylethylamine (24.1 mL, 141 mmol) in dimethylformamide (80
5 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 (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.

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)
15 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

20 Diastereoisomer B

44 g (34.2 %) of a white solid were obtained as second product from flash
chromatography of Example 1B.
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N CA /\0 Exp. 12P m xtureof stereoisoner s FF F \S Exp. 11D
Exanple 5T 1.63 (Method 1) 444 (M+H)+ /-HNN ) NNoO----
Exp. 12Qweeemviipdsxt ure Exp. 11D Exanpl e 5AG 1.53 (Met lpod/ePro1d@81060H) +

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): Ri: 6.18 min de: >99 %

5 Example 1D

3-Trifluoromethyl-pentanoic acid, Enantiomer A

F O
Soa

Enantiomer A
10
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
dichloromethane (2x 200 mL). The resulting solution was acidified to pH 1 with 9N
15 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 %

20 Example 1E

3-Trifluoromethyl-pentanoic acid, Enantiomer B

Enantiomer B
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-z ,z2' 0z,0 WO 2010/ 112437PCT/ EP2010/ 054050 Structure starting
material: pyrazole starting material: ester Rt [mn] M5 (ESI pos/neg , mz)

Exp. 12Rweceerwiimisxt ure F F Exp. 11D Exanpl e 5AH 1. 66 ( Wetrmpdo1dps4HE8 ( M-H) +
11 H

In analogy to the preparation of Example 1D, the title compound was obtained using
Example 1C as starting material.
Yield: 80.3 %

5 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,
10  Diastereoisomer A

A solution of 3-(trifluoromethyl)butyric acid (10 g, 64 mmol) in dimethylformamide
(100mL) was treated with  N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
15  hydrochloride (14.7 g, 77 mmol), 4-dimethyl-amino pyridine (11 g, 89.7 mmol) and
(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
20  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)
25  HPLC-MS (1E hydro): Rt: 6.97 min
MS (APCI pos): m/z = 276 (M+H)".
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Exp. 11D 0/ 1.51 (Method 1) 376 (MtH) +
Exp. 12T racem m xture

Exp. 11D Exanpl e 5AK 1.63
PCT/EP2010/054050

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

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): Ry 1.73 min
MS (APCI neg): m/z = 155 (M-H)".

Chiral HPLC (Method Chiral 2): Rt: 6.92 min ee: 99 %
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, Z 0z,0 WO 2010/ 112437PCT/ EP2010/ 054050 Structure  starting
material: pyrazole starting material: ester Rt [mn] M5 (ES! pos/neg ,
m z) Exp.wd20ho/11243Exp. 11D  1.56 388 racem nixture  pCT/EP010NBiok®d 1)

(M +

Example 2D, Enantiomer B

F Q
F—F »—oH

In analogy to the preparation of Example 2C, the title compound was obtained using
5 Example 2B as starting material. Obtained 1.4 g (8.96 mmol)

Yield: 82.3 %

HPLC-MS (1E hydro): R¢: 1.30 min

MS (APCI neg): m/z = 155 (M-H)'.

Chiral HPLC (Method Chiral 2): Rt: 6.49 min ee: 98.6 %
10

Example 3A

2-(4-Trifluoromethyl-pyridin-2-yl)-malonic acid diethyl ester

A suspension of sodium hydride 60 % in mineral oil (1.65 g, 41 mmol) in anhydrous
15 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
20 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.
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1.9 g (38 %) were obtained as a colourless oil.
HPLC-MS (2F): Ri: 12.24 min
MS (ESI pos): m/z = 306 (M+H)".

Example 4A

(MeH +

1/ Ni ( Met hod

PCT/EP2010/054050

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): Ry: 1.47 min

+

MS (ESI pos): m/z = 194 (M+H-EtOH)

Example 4B

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
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solvent was evaporated by reduced pressure.1.80 g (100 %) of the product were

obtained.

HPLC-MS (Method 1): Rt: 0.91 min

MS (ESI pos): m/z = 210 (M+H)"

Example 5A

3-Trifluoromethyl-pentanoic acid methyl ester, Enantiomer A

Fﬁ%

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)"

The following examples were synthesized in analogy to the preparation of Example

5A, using the corresponding acids as starting materials:

structure

starting material:

carboxylic acid

Rt [min]

MS m/z

&5




HOOH Exp. 12W 0 NH2 6.96 193 H2 HN- - - - -,
WO 2010/112437 PCT/EP2010/054050
structure starting material: Rt [min] MS m/z
carboxylic acid
Example F O | Example 2C 8.01 170 [EI]
F—F Y0
58 J;_f
Meth A
Enantio- (Method 3A)
mer A
Example 5 F O | Example 2D 8.01 170 [EI]
F N\
c F4§_>70
Meth A
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- (Method 34) 153(M-31)"
mer B [El]
Example 0O 0O 7.82 252 [El]
5E o~ OH
F F (Method 3A)
Oo__F o__F
Y Y
F F
Example O O 9.53 202 [El]
SF o— OH
(Method 3A)
Cl Cl
F F
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structure starting material: Rt [min] MS m/z
carboxylic acid
Example . 0 e 3.92 130 [EI]
Meth A
Enantio- (Method 3A)
mer S
Example 0 0 5.09 115 (M-29)i
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

5 )

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
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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
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 A
O Meth *
racem. p ):O (Method (M+H)
mixture N Grad_C8_
/=0 NH4COOH
)
Example 0 OH 0.35
5K o~ 4/ (hexane/et
o]
< hyl acetate
8/2)
Example O HO,, 0.2
5L o— CO (hexane/et
o) hyl acetate
\CO 7/3)
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HO 'OH W2010/ 112437PCT/ EP2010/ 054050 Structure starting material:
pyrazole starting material: ester Rt [mn] Ms (ESI pos/neg , mz) Exp. 12X
0 NH2 Bxemploe1$4328 219 H2 HN----, | N N---- lpcThiP2019A&060Et hod
(MeH) +
Structure starting Rf Rt [min] MS m/z
material:
Alcohol
Example O HO 0.2
5M o— \CO (hexane/et
o, hyl acetate
CO 7/3)
Example O HO 0.25
50 0~ O)
O (hexane/et
\Q) hyl acetate
713)
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

5 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
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oven at 120°C for 1h. The mixture was cooled to 0°C, basified with solid NaHCOs3,

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.

5 HPLC-MS (Method Grad_C8_NH4COOH): Ry: 1.92 min
MS (ESI pos): m/z = 182 (M+H)".

Example 5R

(4-Trifluoromethyl-pyridin-2-yl)-acetic acid ethyl ester
O
o >

10 F

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
15 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

20 MS (ESI pos): miz = 234 (M+H)*

Example 5S

(6- Trifluoromethyl-pyridin-2-yl)-acetic acid ethyl ester
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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.
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HPLC-MS (Method 1): Ry: 1.65 min

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.

92



S HOOH Exanpl e "1l z0zo i'"l:0\\0cn- zz// \\0 O i
z-zi z-zi Exanple 9.54 295 127 5AH (Met hod (M+H) + /- \

WO 2010/112437 PCT/EP2010/054050
structure starting material | R [min] MS (ESI
m/z)
Exp. 5V O 185 (M+H)+

Exp. 5Y 1.56 199/201 (Cl)

o\

(Method | (M+H)’
1)

Cl

(Method
1)

20
Cl
Exp. 5W | F ) F O [1.53 201 (M+H)"
m
F

Exp. 5X OM OM 171 (M+H)"
Exp.5Z | ¢l o |c OH | 1.74 233/235/237
(@) (@)
m m N

1) (M+H)"

Exp. @) 0O
S5AA " o™ " OH
racem.

mixture

93

133 (M+H)"




2F) WO 2010/ 112437PCT/ EP2010/ 054050 Structure starting material :
pyrazole starting material: ester Rt [mn] M5 (ESI pos/neg , niz) Exanple
12AA  HN woNbiolh2437"" | Iz 0 z oi i"NO \\0 cn- zz// PCO/EP2010D58060 Z- Zi
Exanpl e 5ALA 6.48 (Method 2F) 191 (M+H) + Exanpl e 13A, racenic

m xture 5 400 ng (1.35 mml) of Exanple 11A were dissolved in 8 nL of
absolyte ethanol, 840 ng (5.4 mpl) of Exanple 5AC and 220 ng (5.5 pmol) of
sodi umchydri dg (60 % suspension [n mineral oil)|were adde T eaction

m Xt ur eé%as helat ed té)o 150C for 3D nf'rnr&?n a mcrpwave oven.%Af(p@H)coal ing to
room t|egamer at ur B~ he i on mi kit acidified with|4N hydroch|oride
aci d. |The sol vient |was Tenoved un d 10pressure. The residue|was
purifijed by prleparative HPLC (el X +/0.13 % WO
2010/ 112437PCT| 0/ 054050 TFA] |el uent B acetonitrile]. 250 ng (46 % of
t he prloduct were Jai ned as a whitke solid. HPLC MB (Method 1): Rt:|0.93
mn Mp ( ESI pos rrilz = 288 (MtH) + WD 2010/ 112437PCJ/ EP2010/ 054050

Exp. 0 1.65 157/58

,
SAC N (Method | (M+H)

1)

Exp. ~ 1.36 195 (M+H)"

O
SL :
o
SAD o~ OH | (Method
o) 1)
0
F
>( OH
Exp. commerciall
5AF o WO y available
racem. O OH
mixture
Exp. 0 0 1.46
SAG 0 OH | (Method
F K F 1)

Exp. o) 1.69 249/50

5AE F
09

T
-n

(Method | (M+H)”
1)

~




Exanpl e 13B 330 ng (0.82 mml) of Exanple 12A was dissolved in 3 nL
di chl oromethane and 1 5 nL trifluoroacetic acid was added. The reaction

m Xt ure wse 28fo/mesd at
evapor at ed under reduced pressure.
preparative HPLC (el uent A

roomtenperature over

ni

ght .

The pewIBPO/ 09SO
The remai ni ng product was purified by
water + 0.13 (:)/0 TFA, eluent B:

acetonitrile). 240 ng (70 %9 of the product were obtaine HPLC- MS
(I\/Ethc% © Rtl: 0.96 m ny ESI pos y mz $6’§,’02(M+H)+ The foll ow ng
exanplles wer e [synt hesi zef | parati on of Exanpl e [3B,
usi ng |t9aH cor rlespondi ng-B tarting|materials
Structiure starfting materia sze%d
2010/ 112437PCT|/ EP2010 I Khure O HN-----NN FOH F
F N oNH 0 Exp. Fxp. 13D racem mxture 1.1
FHN----, B> | Fo PM Exp. 0{93 (Method|1) 310
(MrH) + Exp. 13EFr
F
Exp. 5Al 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
/O
Exp. O 0
5AK
\ 9] \ OH
0 K o

95



HN F F F O

\ NN ow O OHExp. 12N 1.09 (Method 1) 394 (MH)+

2010/ 112437PCT/ EP2010/ 054050 Exp. 13F racem m xture
u_|-L Bxp2ik2@792 (Method 1) 296 (M+H) + Exp. 13G r aeemeP2dpolos4080 FO NN

WO
0(-\ I\ /I /lz 0O

NHel 0 ----- I,NNHQO OHF F->F Exp. 12H 1.08 (Method 1) 380 (M FH)+
Exp. 13H racem mxture HN |lei OOH
Exp. o) 0 1.58 235/237 (Cl)
5AL +
0\ OH (Method | (M*+H)
F cl F Cl 1)
. F
Exp. N OH 1.29 129 (M+H)"
5ALA
0 @) (Method
1)
Exp. OH 1.54 229/231 (Cl)
5ALB J _ .
0 o (Method | (M*H)
O/ Cl 1)
Cl
/O
/O
Exp. Q 0 1.62 157 (M+H)"
SALC 0 OH | (Method
Exp. <o o ~c o 1.56 209 (M+H)"
5ALD
OH (Method
O
N K
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FF>\ NHExp. 121 0.96 (Method 1) 326 (M+rH)+ Exp. 131 racem NN
ymxture O HN1 F F>\ OOH ------ ", Nc) NHF Exp. 12J 0.89 (Method 1) 274
(MrH) +  W0020112482437PCT/ EP2010/ 054050 Exp. 13J racem poiratree1e/okidso N NI Fi
FH OH F FF Exp. 12K 1.0 (Method 1) 330 (MtH)+ Exp. 13K zI 'zO0 -(0 Ozu_
Exp. 12B 0.92 (Method 1) 310 (MtH)+ Exp. 13L

Exp. I | 1.59 291 (M+H)"
5ALE 0 0
(Method
oj OH |1)
Exp. 0O 0O 1.86 277/279/281
S5ALF +
07 ™ OH | (Method | (M*H)
Br Br 5) (CI/Br)
Cl Cl
Exp. O O 1.60 261/263 (Br)
5ALG N
07 ™ OH | (Method |M*H)
Br Br 1)
F F
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.
O

OH

10 HPLC-MS (Method 1): Ry: 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.
15
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....... azi zi 'z0 -g0 Q\u_/ z i u_ u_ Exp. 120 1.07 (Method 1) 394 (M+H)+
WO 2010/ 112437PCT/ EP2010/ 054050 Exp. 13M m xtureof stereoisonmer S 0 HN, N

I, 1\ 1---woNoforrpHH 0 F>, .. ... .. -..." OHF F Exp. 12P pc@Aredbobmso 1) 344
(MrH) + Exp. 13N racem mxture O HNINI, N-----NNoNH O F>CH F F Exp.
120 0.37 (Method 1) 319 (MFH + Exp. 130 racem
structure starting material | R [min] MS (ESI,
m/z)
Exp. O 0O 1.52 236
+
F F 1)
Example 5AN

6.0 g (88.5 mmol) pyrazole was dissolved in 60 mL DMSO and 10.4 g (93 mmol)
10  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.
15  The organic layer was dried, filtered, and the filtrate was evaporated under reduced

pressure. The residue was purified by preparative MPLC (SiOp, eluent

dichloromethane / methanol 95/5).10.4 g (38 %) of the product were obtained.

Example 5A0

20
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mxture O HNIN I, oNH O F>OH F F Exp. 12S 0.89 (Method 1) 276 (MtH) + WD
2010/ 112437PCT/ EP2010/ 054050 Exp. 13P racem m xture HNF FFOH4\ N, N
0 Exp. 12¥okofvhi6deet hod 1) 354 (M+H)+ Exp. 13Q racem mpkrmpeoiofsdoseN- F>OH

010 -1\1----- NIl --- N oNH Exp. 12U 0.94 (Method 1) 288 (M+H) + Exanple
15A: Enantioner A WD 2010/ 112437PCT/ EP2010/ 054050
\
O
O\/
O
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
5 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

10 were obtained.

HPLC-MS (Method 1): R¢: 1.60 min
MS ( ESI pos ): m/z = 229/231 (Cl) (M+H)"

15 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
20 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
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
25 + 013 % TFA, eluent B: acetonitrile). The acetonitrile was evaporated and the
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200 ng (1.12 mmol) of Exanple 9GA was m xed with 4.5 nL amoni a sol ution
(30 %in water). The reaction m xture was heated to 130C for 30 min in a

m cr owavewowerw11e&sel i ng to room tenperature was fol | owedclgrevapsioas i on of

t he sol vent under reduced pressure. 180 ng (82 9% of the product were

obt ai ned. 5GC-MS (Method 3A. 1): Rt: 12.62 mn [M = 196 Exanple 16A 100
Enantiomer B 150 ng (0.84 mmol ) of Exanple 9GB were mxed with 2.10 nL
anmoni degeinger extrag®dwith el @cplatahthe erganiophasamasdlriggsantbavaeprated 30C

by evaiOvad Ba3sR FRE YT R o8t P Rl Caa pr cosur e 200 mp (60 59 of the
product were obtained. GC-M5 (Method 3A. 2): Rt: 12.59 min [M = 196
Exanpl g_”i%(»fl} ,V:lgléglte%&%@g{\stt £E80hsomers WD 2010/ 112437PCT/ EP2010/ 054050 A

sol uti mol)  2- met hoxy-5-bronopyridine in 10 nL anhydrous
THFSM/asp\AgQgg%dsq Tﬁ/ggzﬂdwﬁ i (3.66 nL, 5.85 nmmol, 1.6 Min hexane) was
added. After 10 mn at -78 8 g (6.38 mml) 2- 0XO- cycl ohexyl -acetic acid
ethyl 5 ester was added and the m xture was warnmed to 25 C. Water was added
(1 nm) and th Am' xture was concentrated under reduced pressure. The residue
was purs = preparative HPLC (eluent A: water + 0.13 % TFA, eluent B:
acetonitrile). 370 ng (28 % of the product were obtained as an oil.

HPLE- M5 (I\/Ethod 1): Rt: 1.23 min 10 M5 (ESI pos): mz = 248 (M+H) + Exanpl e

18A, cis, m xture 380 ng (1.54 nmol) of Exanple 17A was m xed with

5n1_rreth ng Pd/C 15 (10 %9 was added, and the m xture was

hydr ogenat |ed roomterrper ature (8h, 50 psi). The reaction m xture was

filtered si due was washed with nethanol. The sol vent was

evapor atied nde%duced pressure. 340 ng (89 % of product were obtai ned

as col ou i1l and used wi thout further purification. W

2010/ 112437 P2010/ 054050 HPLCG-MS (Method 1): Rt: 1.01 min M5 ( ESI pos
m z 25 H)+ 5 Exanpl e19A o 100 ng (0.48 mmol ) of Exanple 11B were

d| ssol v%@ 2 nL of absolute ethanol, 346 ng(1l.43nmol) of

[2-(4,4,5,5 Tetramet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl)-phenyl]- acetonitrile and

25.3 ng (0.63 mml) of sodium hydride (60 "Yo suspensi on in mneral 10 oil)

were added. _The r xture was heat ed to

i G owelge0 ST ToTol NHEoeoh PUGHIBaR e s eaided o0 Reliand 53 cor

25. 3 mg560: AhdNettb @yl EABhHMeWAY bdged Ohe r\%cﬁaﬁmsa@r@we.lsrstméaea%om 1)

and a second m'crowave Irradiation (130 C n). Cooling to room

t edper demperatare fasl 2rowete Bglvadtjmaswvaﬁoratedmu mﬂLmldomnesw@wJ he residue
di chl oronet hape; the two S e se at d the 15residue rified
oy 11 QKA HRGHRH BYa5RY 2SNSAMBEC B 0hg Sl A BProrRn ARG o haBPL SBlal neq
as a s -:998mn|\/B(APCI pos ): mz =
331 (M Q%Q(gﬁﬁfﬁgwge@ k%aﬁﬁé) apyrazol 1-yl)-phenyl]-acetonitrile
WO 2010/ 112437PCT/ EP2010/ 054050 A round bottom fl ask was charged under
inert atnosphere with copper iodide ( 760 ng, 4 mmol ), cesium carbonate
(3.91 diPUC- MSﬁNbethodaﬂm) df?niaﬁﬁy’mnor mam de (20 nl), 5 previously degassed,
was added fol | owed 2- Bronpphenyl acetonitrile ( 519 111_, 4 nmol),
3- RBt hW%)ﬁE&BE@)(@@??@@ ('Vltblpmml ) and N-N -di et hyl et hyl enedi ani ne
(425.86 111_, 4 mmol ). The reaction m xture was heated to 120 C for 2.5
hours. After cooling the reaction mxture was filtered through a Celite pad
that was rinsed with di nmethyl fornmam de. The vol une was reduced under
reduced pressure, saturated 10 amroni um chl ori de aqueous sol uti on was added
and extracted with ethyl acetate. The organi c phase was washed with
salir ated@nple®Bis NHACI solution, brine then dried over Na2SO4 and the
sol vent was renoved under reduced pressure. The crude product was purified
by flash chromatography on Si 02 using cycl ohexane/ ethyl acetate m xture of
increasing polarity (from 100% cycl ohexane to 100% ethyl 15 acetate) as
eluent. The oil obtained was further purified by SPE Stratosphere "PLTH CL
MP' t o Tdenipllevingyexasmpleavasopyianesiaed & analegy t@ ﬂte RERPEAL N BpRIgiGfed as a

mcgoqm Py 56300 Plricafe o st Rbod 3A 1)1 R 10.47 min MB: 107
30
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Exampl e 21A (2-Pyrrol -1-yl-phenyl)-acetonitrile WO

2010/ 112437PCT/ EP2010/ 054050 Under inert atnosphere a solution of 500 ng
(3. 783 mwb)onf112437Am nophenyl acetonitrile and 1 niL (7. P66/EPomb)smE0

2, 5- Di net hoxytetrahydrofuran in 5 nL of acetic acid was heated to 60 C for
2 hours. After cooling the reaction mxture 5 was concentrated under
reduced pressure. The residue was purified by flash chromatography on Si 02
usi ng cycl ohexane/ ethyl acetate m xture of increasing polarity (from 100%
cycl ohexane to 100% thy acetate) as eluent. The title conpound was

obtained as a |ighy yB%F w oil (470 ng, 68.2%. GC-MS (Method 3A): Rt
9.75 mn 10Ms: 182|[M | Exenpl ary enbodi nents: The foll ow ng section
presents for ill npounds that have PDE 9 inhibiting properties,
be it for to illjustr te tthe conpounds according to the invention or to 15

the co nds ||t hat are subject to the present invention. Further details
about the'scope of the present invention are given in the description.
Exanpl el WO 2010/ 112437PCT/ EP2010/ 054050 0 100 ng (0.48 mmol ) of Exanple
11B were dissolved in 5 nL of absol ute ethanol, 400 ng (2.17 mmol ) of
Exanpl ¢1B\CAGT (Methery 1) Ri51 480NN of sodi um hydr| de (60 ' : Yo 5 suspension
in mneral oil) were added. The reaction m xture was heated to 150C for 30
mnin a mcrowave oven. Cooling to roomtenperature was foll owed by
evaporation of the solvent under reduced pressure. The residue was purified
by preparative HPLC (eluent A: water + 0.13 (:)/0 TFA, eluent B:
acegonitrile). 29 ng (18 % of the product were obtained as a white solid.
10HPLC-M5 (Methodl): Rt: 1.08 min M5 ( ESI pos ): mz = 331 (MtH)+ The

fol |l ow ng exar;pl es were s nt hesi zed in analogy to the preparation of

Exanpl MMondi ng pyrazoles and esters or nitriles as
starting materials structure starting material: pyrazole starting
material: ester or nitrile Rt [mn] os/neg, M5 (ESIAPCI p mz) WO

2010/ 112437PCT/ EP2010/ 054050 structure starting material: pyrazole
starting material: ester or nitrile Rt [mn] os/neg, M5 (ESIAPCI p nifz)
Exp. 2 H

NN
Qr
Yl

18 g (48 mmol) of Example 6A was dissolved in 300 mL methanol, 2.5 g Pd/C (10 %)
10 was added, and the mixture was hydrogenated at room temperature (8h, 50 psi). The

provi de;’ nsPghy-N ei r manuf acturing process. Anpbng these exanples are

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.

15 HPLC-MS (Method 1): Ry: 1.36 min

Example 7B, racemic mixture
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0 HNf----- O NN AN ------ 1 0 Exanple 11B  I\/ - \  1.27 (Method 1) 325
(MH) + Exp. 3 0 HNb----- NI\II 1IN o Exanple 11B o/ o 1.22 (Method 1)

291 (MrH)woBspy114436i O HN---- - - , O NN IN O Exanpl e 11BcEwropbeshYo 1. 23
(Method 1) 345/347 (Q)

The following example was synthesized in analogy to the preparation of Example 7A,
using Example 6B as starting material.

5
N._O
HN” \f
O\K
>
0
HPLC-MS (Method 1): Rt 1.42 min
MS ( ESI pos ): m/z = 316 (M+H)"
10
Example 7C
O Oﬁ/
_NH
HN
0

10 g (100 mmol) of tetrahydropyran-4-one was dissolved in 100 mL methanol and
15 14.5g (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
20 dichloromethane. The organic layer was washed with a saturated aqueous solution of

sodium hydrogen carbonate and a saturated aqueous solution of sodium chloride.
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(MtH) + Exp. 5 Br 0 HN------ , el NN 1IN Exanple 11B Exanple 5U 1.29 (Mt hod
1) 389/91 (Br) (M+tH)+ WD 2010/112437PCT/ EP2010/ 054050 structure starting
mat er i al :wpyoazabsrstarting material: ester or nitrile Rorfpresposssneg, MS
(ESIAPCI p miz) Exp. 6 0 HN------ 0 C N\i/ 1o0oNExanple 11Br 0 P 1.28
(Method 1) 363/65 (d) (MtH) + Exp. 7 1.1 0

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)"

5 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)
mixture © O
Example /H\[]/O\K 0O 11.22 — 174 [El, (M-
HN .
7CB trans, | o (Method 3A) 56) ]
racem.
: o O
mixture
Example 00 o) 0.99 177 [ESI, (M-
7CC | *
-V (Method 1) 56+H) ]
O :
S
Example 7D

10
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8 |/

c/ LN-----wB20t0/r12432 N O Exp. 11B Exanple 5X 1.37 (Met ho@ch)er280/054056-H) +

----- NI (:) N Exanple 11B Exanple 5W1.22 (Method 1) 345 (MH)- Exp.
HNN O NN o Exp. 11B -io 0\ 1.14 (Method 1) 277 (MtH)+ Exp. 9 HN

2010/ 112437PCT/ EP2010/ 054050 structure starting material: pyrazole

starti

10

15

ng material: ester or nitrile Rt [mn]

O

H ]
N @)
/

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 diasterecisomers 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
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M5 (ESI APClI pos/neg, nmlz) Exp. 10 C 00 HN----- O NN1 N Exp. 11B o/ o
(7) LI * 1.30 (Method 1) 361/63 (d) (MH)+ Exp. 11 0 HN------ ON 1N
N Exp. MB2010/a24370 / 1.18 (Method 1) 341 (M+H) + Exp. P2T/Eee@iniosqvsxture ' T
\ ziz,

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): Ri: 1.96 min
5 MS (ESI pos): m/z = 131 (M-100+H)"

Example 8A, racemic mixture

P Oy OH
F

Iz
T 0
O
I

14 g (46.5 mmol) of Example 7A were dissolved in 50 mL dichloromethane, cooled
10 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

15 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
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Exp. 11B Exanple 5AA 1.44 (Method 1) 329 (M+H) + WO

2010/ 112437PCT/ EP2010/ 054050 structure starting nmaterial: pyrazole
starti ng weteroab4z7ester or nitrile Rt [mn] os/neg, NSpCESPARGISsM z2)

Exp.

10

Exp. 11B Exanple 5AB 1.26 347 13 ( MH) +
MS (ESI pos): m/z = 117 (M+H)"

Example 8C, racemic mixture

HN/NH2

.Cl
H

_Cl
HN H

13.0 g (37.1 mmol) of Example 7B were dissolved in 5 mL dioxane and 93 mL (371
mmol) of hydrochloride acid in dioxane (4 M) were added. The reaction mixture was
stirred over night at room temperature. 40 mL diethyl ether were added and the
mixture stirred 15 min at room temperature. The reaction mixture was filtered. 7.0 g

(100 %) of the product were obtained as white solid.

The following examples were synthesized in analogy to the preparation of example
8C using the corresponding Boc-hydrazine as starting material.

Structure starting MS m/z
material: Boc-
hydrazine
Example i VH2 Example 7CA | 131 (M+H)"
8CA cis, H—Cl
racem. H—Cl
: o]
mixture
Example L Example 7CB | 131 (M+H)"
~Cl

8CB trans, H

y—Cl
racem. o
mixture
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( Met hod 7 7----- 1) Exp. O Exp. 11B Exanpl e 5AF 1.28 325 14 HN

----- ", (MH)+ | N (Method racem NN
WO 2010/112437 PCT/EP2010/054050
Structure starting MS m/z

material: Boc-

hydrazine

Example _NH, Example 7CC 133 (M+H)"

HN
<O
F%L
S I:F

n

Example 8D

H,N~NH

O

trans - racemic mixture
A solution of Example 7E (700mg, 3 mmol) in dioxane (5 mL) was treated with 4N
5 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)"
10

Example 8E

HN~NH

O

cis -racemic mixture
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m xture 0 o] 1) Exp. o
1N racem NN (Met hodl)
WO 2010/112437

10

15

Exp. 11A 1.49 396 15 HN, ( MeH) +

m xt ure

PCT/EP2010/054050

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

N\\
]\

H,N" S
N
H

32.0 g (77.8 mmol) of Example 8A was mixed with with 12.0 g (98.3 mmol) of
ethoxymethylene-malonodinitrile in 250 mL ethanol, and 40 mL (288 mmol) of

triethylamine were added. The reaction mixture was heated to 50°C for 2h. After

cooling to room temperature the solvent was removed under reduced pressure. The

residue was purified by preparative MPLC (SiO,, eluent dichloromethane / methanol

8/2).

HPLC-MS (Method 1): Ry: 0.29 min

The following examples were synthesized in analogy to the preparation of Example

9A, using the corresponding hydrazines as starting materials.

structure

starting

material

R¢[min]

MS (ES,

m/z)
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ei

pyrazole starting materi al :
m z) Exp.wbd@oroaaessy m xture

X- -

WD 2010/ 112437PCT/ EP2010/ 054050

ester or

HN |

o NN

structure
nitrile Rt [mn] M (ESIAPCI

starting material:
pos/ neg,
INPETAEP2610/08905N O O

Exp. 11A \.0 1.49 (Method 1) 374 (M+H) + Exp. 17 racem m xture
Exp. 9B N \ Example 8C 0.59 192
N .
racem. R (Method1) | (M*H)
mixture | HN N’N y ¢!
Exp. 9C /7 Example 8B 0.76 193
H,N (M+H)*
— (Method1)
/
N~N
0]
Exp.9D | N 0.32 192
A\ .
_NH, (Method1) | (M+H)
]\ HN cl
HN"S H”
Cl Cl
¢} }
N
H
N
H
N
Exp. 9 | N 0.40 206
.
_NH, (Method1) | (M+H)
/ \N HN Cl
H2N N/ H/
-
N
N |
|
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022Z2)....... \'7 1 Z Exp. 11D Exanple 5AC 1.65 (Method 1) 402 (MtH) + Exp.
18 racem m xture Oiz)\--r7 )------ zz \-- n Exp. 11D O n7 - 1.55
(Met hod wo408/1MsH) + WO 2010/ 112437PCT/ EP2010/ 054050 pstrmred1vnssos6t arti ng
material: pyrazole starting material: ester or nitrile Rt [mn] os/neg, M
(ESIAPCI p mz) Exp 19 racem m xture 40 o N

Exampl /}\l Example 8CA 1.90 207
.
¢ AL HN Grad cg- | (M+H)
cis, -
N 4 NH,CCO
racem. N
H
mixture | O
Exampl N Example 8CB 1.87 207
9EB // *
© HN Grad cg- | (M+H)
trans, -
N 74 NH4CCO
racem. O’ N
H
mixture | O
Exampl N \ Example 8CC 1.01 209
\ +
e 9EC i—\\ (Method1) | (M+H)
.N
H,N N
S
Example 9F
5
N=
| \
N
HN N
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OFFN O0HNExp. 11D Exanpl e 5AE 1. 67 (Methodl) 494 (M+H)+ Exp. 20
racem m xture rz-) -, 2? Exp. 11D , [/ 0/zZ-\ 1.13 (Method 1) 411
(MtH) + Bapo 28l/magem mxture 0 ------ 1z iZ \ z z0\z/ PpcTEPPI10bid0seExanpl e
5T 1.63 (Method 1) 444 (MrH) + WO 2010/ 112437PCT/ EP2010/ 054050 structure
starting material: pyrazole

10

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 H N 1.31 179
xamp N 2 NH
racem. (M+H)+
: \ (Method
mixture / N 4
, -
H,N N Grad_90 10 _C8_acidi
{7 C)
O
Example 9H | N=—= HZN\NH 4.97 193
racem. / \ (M+H)+
. N (Method 1E hydro)
mixture H.N N
2 O
@
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starting material: ester or nitrile Rt [mn] M (ESIAPCI pos/neg, mz) Exp.
Exp. Exanple 5AH 1.66 478 22 11D (M+H)+ racem (Method m xture 1)

Exp. Expwo 20105324528 23 11D (M+H) + racem ( Met hed T/EPRXDIOE®S50
Structure starting Rt [min] MS m/z
material:
hydrazine
Example 9I N= Example 8D 214 207
trans; \ M+HY
%N (Method (M=)
racem. H,N~ ~N
, Grad_10_90_C8_acidi
mixture
c)
O \‘~
Example 9J | N= Example 8E 1.91 207
cis; racem. / \ (M+H)+
: N (Method
mixture H.N N
2 Grad_10_90_C8_acidi
c)
O
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\ 07t z 1) Exp. 0 Exp. 11B 0.91 346 24 HN-----\1\
( Met hod 1) NV------

10

WO 2010/112437

Example 9GA (Enantiomer A)

Enantiomer A
O

N (MFH) + NN

PCT/EP2010/054050

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
Column

Daicel Chiralpak AD 50 x 300 mm

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)
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)s /0 WO 2010/ 112437PCT/ EP2010/ 054050 structure starting materi al :
pyrazole starting material: ester or nitrile Rt [mn] M5 (ESIAPCI pos/neg,

mz) Exp.wd20100ibd87-. NN " 1 ,....---_ Exp. 11B Exanpl ecsAr2d0b3sodet hod
1) 331 + (MtH) Exp. 26 N, HN/INO 1T N -------- \ \ N1\i ' Exp. 11B
Exanpl e 5AN 0. 87
N
N
| \
N
HN" TN
O

Enantiomer B

Isolated using the same conditions as enantiomer A, obtaining 0.5 g ; enantiomeric excess
5  96.7%; R:30.94 min; (analytical method: Chiral 3).

Example 10A, racemic mixture

AN
]\
H NS N
N

10 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).
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(Method 1) 301 (M+H) + Exp. 27 /-\ 0 _z/Zt Exp. 11B Exanpl e 5AJ]

1.17 (Method 1) 359 (M+rH)+ Exp. 28 HO lei HN--.. N----NoO ----- -- 1IN
Exp. 11B waomia284AM 1.08 (Method 1) 327 (MrH)+ WO  PCT/EP2010/054050
2010/ 112437PCT/ EP2010/ 054050 structure starting material: pyrazole
starting material: ester or nitrile

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
5 10A, using the corresponding pyrazoles as starting materials.
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N-- - - - - v,

S5AK 1. 63 wb40dMi12483D

M5 ( ESI APCI

NNI* \ N

pos/ neg,

1)

mz) Exp. 0 Exp. 11B 0 1.02 263 29
o (Method (M+-H) +
(MtH) + racem

Exp.

structure starting Rt [min] MS (ESI, m/z)
material
Exp. 10B N\\ Example 9D 1.30 292 (M+H)"
(Method
/ \ 1)
H,N Nig
@
/Tfo
Exp. NQ\ Example 9B | 1.33 292 (M+H)*
10C (Method
]\
racem. N 1
H,NT )
mixture

Example 11A, racemic mixture

116

Exp. Exanpl e
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Lr7z\ z'F 1) Exp. Exp. 1.51 376 31 11D (MtH) + racem (Met hod
mxture z/ -Z\ /0 2z | </ 1) WO 2010/ 112437PCT/ EP2010/ 054050
struct ur ewo 2080@p437ng material : pyrazol e starti ng mat er ipgir/EPeGOE4066
nitrile RE [mn]

24 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

5 reaction mixture was stirred at room temperature for 2h. The solution was carefully
concentrated to a volume of 50 mL under reduced pressure. A precipitate formed and
was collected by filtration. 1.3 g (50 %) of the product were obtained as a solid.

HPLC-MS (Method 1): R¢: 1.08 min
MS ( ESI pos ): m/z = 296 (M+H)"
10

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)
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os/ neg,

M5 ( ESI APCI

p mz) Exp. 32 racem m xture

0 1.56 (Method 1) 388 (M-H)+ Exp. 33

(Met hod Wo3émi3Zis7(C) (mH) + Exp. 34 F/ F F

11B F FO F 1.11 (Met hod

(cOo ,

Exp. 11D

Exp. 11B Exanpl e 5A0 1.29

EXp. H,N Example 9C | 0.44 211 (M+H)"
11B H,N (Method 1)
=
V
N~N
O
Exp. O Example 1.12 308 (M-H)
11C HN 10B (Method 1)
]\
N
HN"
Eb
fo
EXp. 0 Example 1.13 310/311 (M+H)"
11D H,N 10C (Method 1) | HPLC-MS
racem. N
H,N N
mixture
XO N
O
Exp. 11E NH, Example 9G 2.39 197 (M+H)"
racem. O (Method 2F)
\
mixture / N
HN" N
Q

118

. <-L7?

o HN- peTEPBI10l0S40%0 N Exp.



1) 317 (MtrH+ Exp. 35 lei HNo N ------- IN,,,, " Exp. 11B00_0 1.17
(Method 1) 366 (M+rH)+ WO 2010/ 112437PCT/ EP2010/ 054050 structure starting
mat er i al :wpyoazabs7starting material: ester or nitrile Rerfpresposssneg, MS
(ESIAPCI p mlz) Exp. 36 1.1 HN, 0 - NN ...... ---...." ' Exp. 11B0o O
1.36 (Method 1) 339 (M+H) +

Exp. 11F NH, Example 9H 0.95 211 (M+H)"
racem. 0O (Method
mixture I N\ Grad_C8_NH
H,NT TN 4COOH)
@
Exp. 11G NH, NC 1.57 339 (M+H)"
\
racem. O ] [ N (Method
H,N" N
mixture [N 2 Grad_C8_NH
H,N" °N
4COOH)
0
o)
Exp. 11H NH, Example 9l 1.27 225 (M+H)"
trans, @) (Method
racem. B Grad_90_10
mixture | TN HNj _C8_acidic)
O \\~
Exp. 111 NH, Example 9J 1.27 225 (M+H)"
cis, O (Method
racem. B Grad_90_10
mixture | H2N 6’\‘]\ _C8_acidic)
0
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i
(
5

t
d
z

)
1.

Exp. 37

(mtH) + Exp. 38 d

HN O O NN C

HN el o

Exp. 11B Exanple 5AL 1.3 (Method 1) 381/383

IN..--/ NI\1 O Exp. 11B Exanple

44 (Wbt20oah13937379/ 381/ 38 3(012) (M+H) + Exp. 39 O pHiNEPh010/054056 - - -
Example HoN Example 9EA 1.11 225 (M+H)"
111A  cis, AN (Method
racem. N< 7 Grad_C8 NH
mixture Cﬁ 4COOH)

Example HoN Example 9EB 1.14 225 (M+H)"
111B AN (Method
trans, N< 7 Grad_C8 NH
racem. CO/ , 4COOH)
mixture
Example H,N Example 9EC 227 (M+H)"
111C HaN
V/,
N<y
S

Example 11J, racemic mixture

0O
H,N

i/ \
HN Nig
ﬁN?

|

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

N
o
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..--1\1/ N Exp. 11B -0 0 (.7.) 1.28 (Method 1) 345/347 () (MFH+ WO
2010/ 112437PCT/ EP2010/ 054050 structure starting nmaterial: pyrazole

starti ng weterdmabsz7ester or nitrile Rt [nmin] M (ESI APCecpapioe®s4088 z) EXp.
Exp. 11B 1.16 311 40 (MrH) + -\ 2( (Met hod

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.
10 1.85 g (10.7 mmol) of Example 5AC and 430 mg (10.7 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). 320 mg (38
15 %) of the product were obtained as a white solid.

HPLC-MS (Method1): Rt: 1.61 min

MS ( ESI pos ): m/z = 402 (M+H)"
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1) Exp. Exp. 11B Exp. 5ALC 1.30 303 40-1 ( M+H) -z ..
z 6 (Method 1) Exp. o Exp. 11B Exanple 5ALB 1.31 375 40-2 HN,\
( MtH) WO 2010/112437 PCT/EP2010/054050

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
material: material: (ESI
pyrazo|e ester pOS/neg

, M/z)
Exp. 12B O Exp. 11C 1.52 410
HN)TN (Method | (M+H)"
N
<o
;e
Exp. 12C Q Exp. 11C Example 1.66 492 (M-
F\T/F HN\)j\A,}N SAE (Method | H)
N
o O !
N
)~o
-
Exp. 12D O Exp. 11J Example 1.02 332
mixture  of HNT N 5AC (Method | (M+H)"
stereoisomer SN N 1)
S O
N
/ 0]
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NN  (Met hod a .0 1) Exp. Exp. 11B Exanple 5ALD 1.25 355 40-3
( MHH) + (Method  ( \c, / O-/
WO 2010/112437 PCT/EP2010/054050
Structure starting starting Rt [min] MS
material: material: (ESI
pyrazo|e ester pOS/neg
, M/z)
Exp. 12E 0 Exp. 11J o™~ |0.96 340
mixture  of N TN o (Method | (M+H)”
stereoisomer SN N 1)
S O
N
/| ©
Exp. 12F Q Exp. 11J Example 1.12 424
mixture  of HN)jj\\N SAE (Method | (M+H)"
F F \N N
stereoisomer F>O( 1)
S .
No -
/o
Exp. 12G o Exp. 11A o™ | 149 396
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mixture  of HN/ﬂtI[:?5N (Method | H)
& /
stereoisomer N % 1)
S F
N
F >:O
?><_

124



1110 Exp. 5ALA 1.24 (Method 1) 291 (M+H) + S Exp. 40-6 0
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ng (1,10 mmol) of 5 sodiumhydride (60 "Yo suspension ip mneral oil) were
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NH4 COOH NO ) Exp. 44 FF Exp. 11B F 3.06 379 Ho
Me ( Met hod
WO 2010/112437 PCT/EP2010/054050
Structure starting starting Rt [min] MS
material: material: (ESI
pyrazo|e ester pOS/neg
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NH
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N N NH,
NH,
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N o]
0. 0
/S\
HO OH

Example 13A, racemic mixture

O

5 400 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

10  pressure. The residue was purified by preparative HPLC (eluent A: water + 0.13 %
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\1 Gad_08_ (MH)+ NH4 COCH Tho' ) Exp. 45 Ho Exp. 11B
3.04 379 .

WO 2010/112437 PCT/EP2010/054050

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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N Owe FF \ NN NN FF (Mthod (MH)+ Grad C8
NH4 COOH

WO 2010/112437 PCT/EP2010/054050

Example 13B

330 mg (0.82 mmol) of Example 12A was dissolved in 3 mL dichloromethane and 1

5 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

10 MS (ESI pos ): m/z = 302 (M+H)"

The following examples were synthesized in analogy to the preparation of Example
13B, using the corresponding Boc-protected amines as starting materials

Structure starting Rt [min] MS (ESI,

material m/z)
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Enantiomer A
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Exp. 56 o Exp. 11B 6.52 326 HI\1), eN.Ow =t _.° No,0 O
(Met hod 1E hydro) (M+H)+ Exp. 57 N Exp. 11B Exp. 5M 2. 64 397 Enantio
HN Al  wo-2oBviiB3bel PCT/EP2010/054050

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
oven. Cooling to room temperature was followed by evaporation of the solvent under
reduced pressure. 180 mg (82 %) of the product were obtained.

5 GC-MS (Method 3A. 1): Ri: 12.62 min

M" = 196

Example 16A:

O

H,N

/AR
H,N" S

10 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
15 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
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(Method Grad C8 (MtH) + NH4 COCH ) WO 2010/ 112437PCT/ EP2010/ 054050
Structure pyrazolyl -carbox- amde Ester Rt [mn] Ms (ESIAPCI, mz) Exp. 58

N Exp. ™8 :opi2sk 2. 64 397 Enantio 1 ON

Grad C8

10

15

A solution of 1.00 g (5.32 mmol) 2-methoxy-5-bromopyridine in 10 mL anhydrous
THF was cooled to -78°C and n-Buli (3.66 mL, 5.85 mmol, 1.6 M in hexane) was
added. After 10 min at -78°C 1.18 g (6.38 mmol) 2-oxo-cyclohexyl-acetic acid ethyl
ester was added and the mixture was warmed to 25 °C. Water was added (1 mL) and
the mixture was concentrated under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 370 mg (28
%) of the product were obtained as an oil.

HPLC-MS (Method 1): Ry: 1.23 min

MS (ESI pos): m/z = 248 (M+H)"

Example 18A, cis, racemic mixture

/
o
— 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.
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NH4 COCH ) Exp. 60 Ns Exp. 11B Exp. 50 2.78 411 N HN
(Method (MrH)+ SI Grad C8 NH4COOH ) Exp. 61 Exp. 11B Exp. 5A

10

15

20

WO 2010/112437 PCT/EP2010/054050

HPLC-MS (Method 1): Ry: 1.01 min

MS ( ESI pos ): m/z = 250 (M+H)"

Example19A

0O

HN
\N
S~ /
@)

100 mg (0.48 mmol) of Example 11B were dissolved in 2 mL of absolute ethanol, 346
mg (1.43 mmol) of [2-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
acetonitrile and 25.3 mg (0.63 mmol) of sodium hydride (60 % suspension in mineral
oil) were added. The reaction mixture was heated to 130°C for 40 min in a microwave
oven; cooling to room temperature was followed by addition of 25.3 mg (0.63 mmol)
of sodium hydride (60 % suspension in mineral oil) and a second microwave
irradiation (130 °C; 40 min). Cooling to room temperature was followed by addition of
ammonium chloride and dichloromethane; the two phases were sepated and the
residue was purified by flash chromatography on SiO2. 55 mg (26 %) of the product
were obtained as a solid.

HPLC-MS (Method 1E hydro): R: 9.98 min

MS ( APCI pos ): m/z = 331 (M+H)"

Example 20A

[2-(3-Methyl-pyrazol-1-yl)-phenyl]-acetonitrile
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2.68 345 HN Enantio -nmer A, NN (Method (M+H) + G ad C8
NH4 COOH ) 15. 32 (Chiral 1) WD 2010/ 112437PCT/ EP2010/ 054050
St ruct ur ewo 2010/112437 PCT/EP2010/054050

A round bottom flask was charged under inert atmosphere with copper iodide ( 760
mg, 4 mmol), cesium carbonate (3.91 g, 12 mmol) then dimethylformamide (20 mL),

5 previously degassed, was added followed by 2-Bromophenylacetonitrile ( 519 uL, 4
mmol), 3-Methylpyrazole (3.32 mL, 40 mmol) and N-N’-dimethylethylenediamine
(425.86 uL, 4 mmol). The reaction mixture was heated to 120 °C for 2.5 hours. After
cooling the reaction mixture was filtered through a Celite pad that was rinsed with
dimethylformamide. The volume was reduced under reduced pressure, saturated

10  ammonium chloride aqueous solution was added and extracted with ethyl acetate.
The organic phase was washed with saturated aqueous NH4Cl solution, brine then
dried over Na;SO4 and the solvent was removed under reduced pressure. The crude
product was purified by flash chromatography on SiO2 using cyclohexane/ethyl
acetate mixture of increasing polarity (from 100% cyclohexane to 100% ethyl

15 acetate) as eluent. The oil obtained was further purified by SPE Stratosphere “PL-
THIOL MP” to completely remove copper salts. The title compound was obtained as
a thick dark oil (300 mg, 38 %).

GC-MS (Method 3A.1): Ry: 10.47 min

MS: 197 [M] *
20

Example 21A

(2-Pyrrol-1-yl-phenyl)-acetonitrile
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pyrazol yl -carbox- amde Ester Rt [mn] M5 (ESIAPCI, nmz) Exp. 62
11B Exp. 5D 2.68 345 HN Enanti o N N -mer BF FN
(Met hod (WoHpto/112437 PCT/EP2010/054050

10

15

NX
9!

Under inert atmosphere a soluton of 500 mg (3.783 mmol) of 2-
Aminophenylacetonitrile and 1 mL (7.566 mmol) of 2,5-Dimethoxytetrahydrofuran in 5
mL of acetic acid was heated to 60 °C for 2 hours. After cooling the reaction mixture

was concentrated under reduced pressure. The residue was purified by flash
chromatography on SiO, using cyclohexane/ethyl acetate mixture of increasing

polarity (from 100% cyclohexane to 100% ethyl acetate) as eluent. The title

compound was obtained as a light yellow oil (470 mg, 68.2%).
GC-MS (Method 3A): Ry: 9.75 min

MS: 182 [M] *

Exemplary embodiments:

The following section presents for illustration compounds that have PDE 9 inhibiting
properties, be it for to illustrate the compounds according to the invention or to
provide insight in their manufacturing process. Among these examples are the
compounds that are subject to the present invention. Further details about the scope

of the present invention are given in the description.

Example1
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Gad C8 F N H4COOH ) 18. 74

10

WO 2010/112437 PCT/EP2010/054050

O

HN
\/N
' fﬁ
@)

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 or nitriles as starting materials

structure starting | starting Rt [min] MS (ESI-
material: _ APCI
material:
pyrazole . pos/neg,
ester or nitrile miz)
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WO 2010/112437 PCT/EP2010/054050
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racem mxture HIIlIIl F Exp. 11E Owe 10.93 (Method 2F) 365 (M+H) +
: Exp. 87 racem mxture N H / Exp. 11E O 5.43 (Method
1E hydr o)wadla1o(1vi4dy + PCT/EP2010/054050

Example 41

O

0 O

80 mg (0.38 mmol) of Example 11B were dissolved in 1 mL of absolute ethanol, 262
mg (1.52 mmol) of ethyl tetrahydropyran-4-yl-acetate, and 45.1 mg (1.10 mmol) of

5 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

10  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

15 41, using the corresponding pyrazolyl-carboxamides and esters as starting materials.

Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
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racem. -« | \/N NG OMe (M+H)
. N~ N (Method
mixture 0
I b 1E hydro)
o)
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trans; racem m xture (Method 2F) (MrH + WO

2010/ 112437PCT/ EP2010/ 054050 Structure pyrazolyl -carbox- am de Ester Rt

[mMin] M5 WwBShARGh437M z) Exp. 113 trans; racem m xture @CI/EP2M0055¢ Exp. 1
1 H 8.42 (Method 1E hydro) 393 (M FH) + 1$t CEt INNH
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. 89 | Nx Example 5.28 322
e e L :
— e
racem. N (M+H)
) ) 0 (Method
mixture N—
T 1E hydro)
o}
Exp. 90 O Exp. 11F | Exp. 5AC 8 303
+
racem. HN N\ (M+H)
: X ‘ (Method
mixture N N
1E hydro)
0O
Exp. 91 /(Oj Exp. 11F | Exp. 5AE 8.45 395
N\
racem. ~ N
_ — (Method (M+H)"
mixture N
O ] 1E hydro)
H
oF
i
F
Exp. 92 Q Exp. 11F 6.93 277
HN B 4<I<OMG
racem. N
. MN N \o (Method (M+H)"
mixture
C\O 1E hydro)
Exp. 93 0 Exp. 11F | Exp. 5AK 8.20 355
| N
racem. QVL\N N
_ C (Method (M+H)"
mixture o
g o
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SF Exp. 114 trans;racem /\ mxture O HN----""\\ | .. ........ 'y
NN O Exp. 1 1 H 7.15 (Method 1E hydro) 291 (M+H) + C40Et O Exp. 115
C S; racemyvormiues7/ \ O HN----""\\ 1" N --.,.......PCT/EP20dM054050
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
1E hydro)
Exp. 94 0 Exp. 11F J 6.28 312
M T —' om
racem. N NN ) Method *
etho
mixture 0 ( (M+H)
o 1E hydro)
Exp. 95 Q Exp. 11F 7.70 291
HN N\
mixture L&N Q%OMe .
N Method
of C % ( (M+H)
1E hydro
stereois ° ydro)
omers
Exp. 96 O Exp. 11F 7.33 289
y OMe
racem. SR Method .
etho
mixture N N’N O ( (M+H)
1E hydro)
@
Exp. 97 w7 Exp. 11F 8.17 379
N
N F Method
mixture F o | Metho (M+H)
1E hydro)
(0]
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0 Exp. 111 9.90 (Method 2F) 291 (M+H) +
mxture 0O 0O HAW N N Exp. 111 8.18 (Method 1E hydro) 393 (M+-H) +

C40Et O

WD 2010/ M:9d48i10ACI43EP2010/ 054050 Structure pyrazolyl

Exp. 116 cis;

racem
Oove

- ceChm®r201806480 ESt er

R [min] MBS (ESIAPCI, niz) Exp.
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. 98 a7 Exp. 11F 6.80 336
N
\ﬁﬂ\ NC OMe
racem. N N Method .
etho
mixture | = o |! (M+H)
o 1E hydro)
Exp. 99 Q Exp. 11F 6.43 275
HN)H/\/\\ &OMG
racem. - N
mixture
Co 1E hydro)
Exp. O Exp. 11F J \N 2.38 326
100 A —( OMe
— Method *
racem. | o N o ( (M+H)
. / 2F)
mixture N
Y
Exp. 0 Exp. 11F | F 7.52 329
101 HN | N
/ OMe Method +
racem. SN (Metho (M+H)
1E hyd
mixture C\ © ydro)
O
F
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117 cis; racem mxture o )L_---\ al;L1 \,N N\y_Th CG----- )----.0 Exp. 111
Exp. 5AC 7.98 (Method 1E hydro) 317 (MtH)+ Exp. 118 cis; mxture , HN N
NNN ) . wo 201vaesm Exp. 111 5.80 (Method 1E hydro) 3226/mpbéblossoso 1\ 1
-c_40Me O Exp. 119 cis; racem mxture Exp. 111 Exp. 5H 8.42 (Method 1E
hydro) 319

Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. Q Exp. 11F | Exp. 5F 8.28 363

102 HNJTN (1E hydro)
N N/
racem. i " C (M+H)”
mixture °
Cl
F

Exp. Q Exp. 11F 8.70 317
103 [:j\!ﬁi%j:§N OMe
N

Method *
racem. CO O ( (M+H)
1E hyd
mixture ydro)
Exp. o Exp. Exp. 5AC 8.57 331

104 11G

HN)EE\\N
SN (Method (M+H)"
racem.
1E hyd
mixture @ ydro)
O
Exp. N Exp. Exp. 5AK 8.62 383

racem Y (Method (M+H)"
mixture 1E hydro)
P

Exp. o Exp. Methyliso- 7.58 305
106 HN N\ 11G valerate
racem ﬁ v (Method (M+H)"

o @ ’<’<0Me 1E hydro)
mixture o

@)
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(MeH +

(Met hod 1E hydro) 303 ( MtH) +
St ruct ur ewo 2pywazghyl

,Z .-C?, 0

- car box-

Exp. 120 cis;

am de Ester

racem m xture
WO 2010/ 112437PCT/ EP2010/ 054050
Rt [nin] M5 PEBEARG00smWER) Exp.

Exp.

111 RAOMe O 7. 33

121 cis; racem mxture Exp. 111 Ove
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. Exp. Cyclobutyl- 7.93 317
108 O 11G acetic acid
methyl ester (Method (M+H)"
racem.
1E
mixture D\"N )
— %OMG
N
| O
O N
H
Exp. 5 Exp. / \N 2.05 326
111 ,CIO 11H —(  OMe
N~ Meth *
trans; 7 N 0 (Method (M+H)
== 2F)
racem. N
. 0 /
mixture H
TN
N\
Exp. ; Exp. Exp. 5AC 8.25 317
112 Q 11H
N Meth *
trans; v N (Method (M+H)
— 2F)
racem. N
/
mixture | © N
H
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9.91

(Met hod 2F) 350 (M FH) + NC N H
WO 2010/112437 PCT/EP2010/054050
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. Exp. 8.42 393
113 N ’QO 11H i OEt
Z N Method *
trans; _ F™ e o ( (M+H)
1E hyd
racem. | O /N ydro)
. N
mixture H
F
F
F
Exp. 0 Exp. 7.15 291
OEt
114 HN 11H
X | \’N (Method M+H)"
trans; N~ N O (M+H)
(‘j 1E hydro)
racem.
mixture o’
Exp. 0 Exp. 11l 9.90 291
OEt
115 HN
PR Method +
cis; NT N © (Metho (M+H)
(‘j\ oF)
racem.
mixture o
Exp. Q Exp. 11l 8.18 393
116 @%N FQ’{Me (M+H)"
F Method
cis; P r {1 F o |
1E hydro)
racem. °
mixture

176




_N
(Me

Exp. 122 racem mxture O N_ Exp. 11F /0 \/) 6.95
thod 2F) 342 (MrH)+ N H1
WO 2010/112437 PCT/EP2010/054050
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. Q Exp. 111 | Exp. 5AC 7.98 317
o O sy’
& /
. NT (Method
cis;
1E hydro
racem. o ydro)
mixture
Exp. Q Exp. 111 J \N 5.80 326
118 “1 " TN —=(  OMe (M+H)"
, N N7 (Method
cis; o
1E hydro)
racem. ©
mixture
Exp. Exp. 111 | Exp. 5H 8.42 319
119 N ’do (M+H)+
, C N (Method
cis; —
o N 1E hydro)
racem. N
mixture
Exp. Exp. 111 7.33 303
120 \ ’do %OMG
- Method *
cis: _ o ( (M+H)
0 /N 1E hydro)
racem. N
mixture
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o\ Exp. 123

Exp. 11E wo0 2010/112437

0 HN N |

N ----
Grad C8 NHACOOH ) 312 (M+H) + Exp. 124 racem m xture

IN N Exp. 11B

-\ 0 2.12 (Method
OHN, NNNI N

PCT/EP2010/054050
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. Exp. 111 9.91 350
121 N, /do Q’«om
_ - NC (Method | (M+H)"
CIS; O
0 Y N 2F)
racem. H
mixture
—N
Exp. o Exp. 11F ~0 6.95 342
N
122 ﬁ/@ o (M+H)+
Method
racem. | © N O~ N (
mixture : = | 2F)
u N/ N
o
\
Exp. 0 Exp. 11B J 2.12 312
123 HN)EE\\N o) (M+H)"
Xy N o (Method
b Grad _C8
a 7
SN o <__N NH4COOH
)
Exp. o Exp. 11E O/ 4.98 298
124 HN N (M+H)"
AN 0 (Method
racem. N N JE v
mixture =~ °N ydro)
= |N 5 |
S AN
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0 4.98 (Method 1E hydro) 298 (M+H) +
an de Ester

Structure
125

pyrazol yl

- car box-

WO 2010/ 112437PCT/ EP2010/ 054050
Rt [mn] M5 (ESIAPC,
Bxp.20llB24%p. 5P 8.72 (Method 1E hydro) 395 ( MtEC¥/EP2010054050

m z) Exp.

Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. o Exp. 11B | Exp. 5P 8.72 395
N
125 Z \N/Q (M+H)"
— (Method
© Y N 1E hydro)
H
D
Exp. Q Exp. 11F 9.72 336
126 HN\ | \/N (M+H)+
N~ N Nx (Method
racem. | Ny oF
mixture o )
Exp. Q Exp. 11F | Exp. 5AB 7.62 341
127 Y, (M+H)"
Sy N (Method
racem. |
_ 0 C\ 1E hydro)
mixture o
Exp. O Exp. 11B | Exp. 5G 9.83 291
128 N N (M+H)"
y Method
Enantio NN (Metho
2F)
-mer S
O
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Exp. 126 racem mxture NHNe N Exp. 11F\ 0o . z 9.72 (Method 2F)

336 (M+H) + Exp. 127 racem mxture o FINel NN1 ---....-, Ndo
WO 2010/112437 PCT/EP2010/054050
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. Q Exp. 11F | Exp. 5AF 11.56 379
129 HN\)TN (M+H)"
N~ N (Method
racem.
2F
mixture | £ C\O )
F
Exp. Q Exp. 11F | Exp. 5H 8.38 305
130 J\i\ B (M+H)"
N~ N (Method
racem.
1E h
mixture C\O ydro)
Exp. Q Exp. 11B | Exp. 5B 9.93 331
131 . HN | AN
F\\MN N (Method M+H)*
Enantio E ( )
2F
-mer A )
0
Exp. Q Exp. 11B | Exp. 5C 9.93 331
132 . HN | AN
F\\MN N (Method M+H)*
Enantio E ( )
2F
-mer B )
0
Exp. o Exp. L )?\)\ 9.83 291
132-1 )\i | \/N 111A 0 (M+H)"
cis, NN (Method
racem. 2F)
mixture o)
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Exp. 11F Exp. 5AB 7.62 (Method 1E hydro) 341 (MtH)+ Exp. 128 Enantio -ner S
O NN 1 N Exp. 11B Exp. 5G 9.83
2010/ 112486R6/ERRO10/ 054050 Structure pyrazol yl

HN- - - - - -

(Met hod 2F) 291 (M#H) +
- car bexT/enedes40sd er Rt

WO

[mn] M5 (ESIAPCI, mz) Exp. 129 racem m xture HN FF40do NN , Exp. 11F
Exp. 5AF 11.56 (Method 2F) 379 (MtH)+ Exp. 130 racem mxture HN , NN do
Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. Q Exp. Exp. 5AC 10.96 317
132-2 O\i"‘:ﬁf\\/,\j 111A (M+H)"
cis, NT N (Method
racem. a\{ 2F)
0
mixture
Exp. O Exp. 15A WO\/ 8.84 263
132-3 HN | N 0 (|\/|+H)+
y Meth
Enantio \N N (Method
%j 2F)
-mer A
O
Exp. O Exp. 16A Wo\/ 8.96 263
+
132-4 HN | \N o (M+H)
y Meth
Enantio \N N (Method
@ :
-mer B
O
Exp. Q Exp. Exp. 5AC 10.21 317
132-5 O\j‘:ﬁf\\/,ﬂ 111B (M+H)"
trans, N (Method
racem. b 2F)
0
mixture
Exp. O Exp. 16A o 7.15 275
/ Method
Enantio \N N (Metho
1E Hyd
-mer B %j ydro)
o)
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Exp. 11F Exp. 5H 8.38 (Method 1E hydro) 305 + (MrH) Exp. 131 Enantio -ner A

HN N Exp. 11B 2F) Exp. 5B 9.93 (Method 331 (MtH)+ Exp. 132 Enanti o -ner

B

HN N  Expwoldd/dk37Exp. 5C 9. 93 (Met hod 331 (M+H) + Exp. pt322010i054056 acem

m xture o HN-

,N NN Exp.

111A 10 Ko

2010/ 112437PCT/ EP2010/ 054050 Structure

9.83 (Method 2F) 291 (MrH)+

Structure pyrazolyl | Ester Rt [min] MS (ESI-
-carbox- APCI,
amide m/z)
Exp. o Exp. 16A O/\ 5.68 298
132-7 HN)TN (M+H)"
/ O Method
Enantio SN N (
1E Hydro)
- N y
mer B N b |
| o) N
X
Exp. 0 Exp. 0" 9.23 291
132-8 HN)HI\\/N 111B o (M+H)"
MN N (Method
trans,
b 2F)
racem.
mixture ©
Exp. 0O 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
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pyrazol yl -carbox- am de Ester Rt [mn] M5 (ESIAPCI, mz) Exp. 132-2 cis,
racem m xture HN O----- "Nl Exp. 111 A Exp. 5AC 10.96 (Method 2F)
317 (MrHwoBksm/111432- 3 Enantio-mer A 0 HN 1IN NN Exp. 1PATEP2010/054050 8 . 8
84 (Method 2F) 263 (MtH)+ Exp. 132-4 Enantio -mer B 0 HN 1IN NN Exp. 16A

0..----- 18 . 8 96 (Method 2F) 263 (MtH)+ Exp. 132-5 trans, racem m xture
O
HN
/ \
\N N
N N
O

Example 11B (0.1 g, 0.48 mmol) was mixed with polyphosphoric acid (1.0 g) and 2-
(trifluoromethoxy)phenylacetic acid (248 mg, 1.9 mmol) was added. The mixture was
heated to 120°C during 16 hours. Temperature was lowered to 20°C and the pH
5 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

10 HPLC-MS (1E ) R¢: 6.77 min
MS (APCI pos): m/z = 305 (M+H)"

The following examples were synthesized in analogy to the preparation of Example
133, using the corresponding carboxylic acids as starting materials:

structure starting Rt [min] MS
material (ESI-
APCI,
m/z)
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HN 0------ )|
Enanti o -ner

B O HN NI\L 1IN O Exp. 16A

N Exp. 111B Exp. 5AC 10.21 (Method 2F) 317 (M+H)+ Exp. 132-6
\ <0 /\ 7.15 (Method | E Hydro)

275 ( MtH)woO 200/304s6/ 112437PCT/ EP2010/ 054050 Structure pyrarediplosssar box-

am de Ester Rt [mn] M5 (ESIAPCI, mz) Exp. 132-7 Enantio -nmer B 0 HN, N
NN I N Exp. 16A
structure starting Rt [min] MS
material (ESI-
APCI,
m/z)
Example e 6.37 303
134 %Nﬁ_\ Q’(’H (Method 1E ) (M+H)"
\
N //\N ©
N
)
Example H o 5.95 291
135 N 4?,(’” (Method 1E ) (M+H)"
\ \ o
racem. N / N
N
mixture O
O
Example F B F. Br 6.57 407
136 H P (Method 1E )
N OH +
< (M+H)
/ \N (@)
N=
Q)
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0 (-)-8- 5.68 (Method 1E Hydro) 298 (MtH) + Exp. 132-8 trans,
Exp. 11IB o0 o 9.23 (Method 2F) 291 (M+H)+ Exp. 132-9 Enantio -ner A
\ <0 /\ 8.83 (Method 2L) 2P6T(HWhdprs40EXaNpl €

HN ,

0 HN, N--weo-20N/M13EXP. 15A
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structure starting material Rt
2010/ 112437PCT/ EP2010/ 054050

[min] MS (ESI-
structure

APCI ,
starting materi al

WO
Rt [min]

m z)

\%S3

(ESI APCI ,wolsjo/ixsnple 11 Tz_ Z 6.37 303 134 g_4oleco/epbebledsd E)
(M+H) +
structure starting Rt [min] MS
material (ESI-
APCI,
m/z)
Example o 2.90 329
141 HN N OH
X | /N F +
N N (Method (M+H)
F b Grad_C8_NH4COO
0 H)

Example o - 3.07 347
142 HN | \N : OH (M+H)+
SN ] o | (Method

F @ Grad_C8_NH,COO
; 0 H)
Example H O oH 2.71 277
143 \
N /N’\N (Method (M+H)*
Grad_C8 NH4COO
) H>
0
Example 3.28 317
0
144 Q_ﬁ Q—QOH
Wa (Method (M+H)"
NN Grad_C8_NH4COO
® "
0

Example 145, racemic mixture
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Example 0 5.95 291 135 racem
Exanpl e FBr FBr 6.57 407 136 .
WO 2010/112437

106 mg (0.47 mmol) Example 12V was mixed with 4 mL ethyl acetate and 0.5 mL

m xt ure

0 (Method 1E) (MtH) +
(Met hod 1E) N OH

PCT/EP2010/054050

dimethylformamide, 51 mg (0.61 mmol) 3.4-dihydro-2H-pyran and 88.4 mg (0.51

5 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.

10 MS (APCI pos): m/z = 312 (M+H)"

HPLC-MS (Method 2F ) R;: 8.26 min

The following examples were synthesized in analogy to the preparation of Example

15 145, using the corresponding pyrazolopyrimidinones as starting materials.

structure starting Rt [min] MS  (ESI-
material APCI, m/z)
Exp. 146 0O Example 12W | 9.99 277 (M+H)"
racem. HN | N
: ~ / (Method
mixture N N oF
0 )
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( M+H) + N WO 2010/ 112437PCT/ EP2010/ 054050 structure starting

material R [mn] M5 (ESIAPCI, mz) Exanple 137 O N....... -t -- Fa
6. 48 (MetwocoibE)N24363 ( M+H) + OH 0 PCT/EP2010/054050
structure starting Rt [min] MS  (ESI-
material APCI, m/z)
Exp. 147 ) Example 12X 10.98 303 (M+H)"

racem. HN | \ N
. ~ ; (Method
mixture N N oF
(3 |

Exp. 2 Example 12Y | 10.98 303 (M+H)"
147-1 HNJjI\\N
F SN (Method
racem. F
- F @ 2F)
mixture
Example 0 Example 12AA | 9.56 275 (M+H)"
147-2 HN N
racem. - N (Method
N
mixture N 2F)
Q
Example Q Example 12Z | 11.62 379 (M+H)"

147-3 HN)TN
racem. SN (Method
mixture @ oF)

Example 148
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/ NNH111. C Exanple 138 6.72 (Method IE ) 395 (MtH)+ 1 H N

F) 041CH FFO \/1 FFNN o Exanpl e 139 2.71 (Method Gad 08 NH4000
H) 329 ( Mybt)2610/11b43H O PCT/EP2010/054050
@)
HN
\/N
\N N
N
\

160 mg (470 mmol) of Example 12E was dissolved in 10 mL methanol and 350 mg
Raney nickel was added. The reaction mixture was hydrogenated at room
temperature for 6h, filtered and the solvent evaporated under reduced pressure. 100

5 mg (65 %) of the product were obtained.
HPLC-MS (Method 1): Rt: 0.95 min

MS ( ESI pos ): m/z = 324 (M+H)

The following examples were synthesized in analogy to the preparation of Example
10 148, using the corresponding N-oxides as starting materials.

structure starting Rt [min] MS (ESI, m/z)
material
Exp. 149 | Os__OH Example 12D | 0.95 316 (M+H)"
a
F FO

(Method

HN)jf\\IN 1)
&
\
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41 OH N \\ NN  Exanple 140 F F 2.77 (Method Grad 08 NH4000 H)

329 (MFH)+ 0 41 OH N VNN (:)
WO 2010/112437 PCT/EP2010/054050
structure starting Rt [min] MS (ESI, m/z)
material

Exp. 150 2 Example 12F | 1.11 408 (M+H)"
HN)T\\/N
F F N N

F>O( N @ (Method
1)
N
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WO 2010/ 112437PCT/ EP2010/ 054050 structure starting material Rt [mn] M

(ESIAPCI, mz) Exanple 141 o HN------ , »1,N . N,
e elwo20i16488t hod Grad C8 NHACO0 H) 329 (MrH) +  2¢1@r2010/05650
Exanple 142 o HN, IN -r\j----- N1/ el 3.07 (Method Grad C8 NH4CO0 H) 347
(MtH) + OH 0
Example 151
O
HN
[ “n
N /
N
N>/7
O

5 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

10  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
15 151, 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.
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Exanpl e 143

(OH 0 2.71 (Method

Grad C8 NH4000 H)

277 (M+H) + /

Exanple 144 g 'OH 0 3.28 (Method Grad C8 NHA000 H) 317 (MrH)+

. Cz-( \ o wozoib/112437Exanpl e 145, racem c m xture PCT/EP2010/054050
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 152 Q Example 13K | 1.09 352 (M+H)"
N~ N (Method
e i
N}/_
0
Exp. 153 0 Example 13L | 1.25 436 (M+H)"
F HNJEE\\N
FLF N .
\J)/ NTN (Method
(; CQ R
O>_
Exp. 154 2 Example 13C | 1.38 360 (M+H)"
racem. SN
: o— (Method
mixture
< :N—< 1)
(0]
Exp. 155 0 Example 13D | 1.30 368 (M+H)"
[ °N
racem. SN
. o— (Method
mixture
N_<O 1)
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WO 2010/ 112437PCT/ EP2010/ 054050 o HN,
Exanpl e 12V was m xed with 4 nL et hyl

IN N---

--1\Nr 1

06 ng

(0.47 mol)
acetate and 0.5 nL di net hyl f or mam de,

51 ng (0.Wd 200mi1)2433. 4- di hydr o- 2H pyran and 88.4 ny (0. 5bcTEPIO®I0F4050
p-tol uenesul fonic acid were added. The reaction m xture was heated to 60C

and stirred for 2h. After cooling to roomtenperature ethyl

acetate was

1)

added and the mxture was washed with saturated sodium hydrogen carbonate
and wijth satur d| umchlorid or gari t ¢d under
reduced pr essuagt e resi due ma;g%ﬂtﬁgel ed by F%r[gwi]r at|i v§ @ﬁﬁ%@ 31.5 ny
(21.7|% were |obtained. 10 M5 (APRlateris) : N Z 312 (M+H) + HPLC- MS| ( Met hod
2F) RtL_8. 26 mn The follow ng pyam'\l es lwere synt hesi zed in anal ogy to
t he pr aggan of Exanple 15145 E%ﬁ q;bq E qor ggspondi 41592[
pyrazal opyri ni|di nones as, starting nat rla structurle gartl?wg mat eri al
Rt [m|n] NMS(ESI- APCl, p.| 146 racem mxture Q HN )N----1\11 1IN
to) Exafp¥'8 12w 9.99 (Mt hod 2F) 277 (M FH)+ \(}g%
2010/ 1124878CT/ EP2010/ 0 stfucture startiN§™W&lerlial Rt [nin] | MS(ESI -
APCl, |mz) Exp. 147 y\ac ixture O HN, NI,y N to) Exanple 12X 10.98
(Methad 2F) Z °N
O N
N /
H
F
F%—o
F
Exp. 157 Q Example 13C | 1.20 344 (M+H)"
HN A
racem. fﬁ[\)\‘
. NT N (Method
mixture
<\ — 1)
o}
Exp. 158 o Example 13D | 1.16 352 (M+H)"
HN N
racem. ~ N
. NN (Method
mixture
< N~< 1)
O
Exp. 159 Q Example 13D | 1.25 381 (M+H)"
| N
racem. SN
: o (Method
mixture
< :N_/< 1)
Va
Exp. 160 0 Example 13C | 1.30 373 (M+H)"
HNJI\\N
racem. Sy N
, o (Method
mixture
{4
A
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303 (M+H) +

(Met hod 2F) 303 (M+H) + Exanple 147-2 racem m xture

Exp. 147-1 racem mxture HN NN F O a Exanple 12Y 10.98

9.56 (Metwodo@An24375 ( M+H) +

Exanpl e 147-3 racem

0 HN .

N Exanpl e 12AA
FCXEPR@ ojobkosN NN el

FF 2F) Exanple 127 11.62 (Method 379 (M+H)+ Exanple 148
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 161 | Example 13E | 1.38 465 (M+H)"
Os N
racem. Y A
: N (Method
mixture
N, Q 1)
~ N
O N
N /
H
F
FH—0
F
Exp. 162 Q Example 13C | 1.62 440 (M+H)"
HN A\
I °N
racem. NP N
. N (Method
mixture o
v 1)
o)
F
Exp. 163 Example 13E | 1.48 498 (M+H)"
O /( ]
racem.
. N (Method
mixture Q
" 1)
o= N
4
H
F
F—>—0
F
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WO 2010/ 112437PCT/ EP2010/ 054050 160 ng (470 mmol ) of Exanple 12E was

di ssolved in 10 nL nmethanol and 350 ng Raney nickel was added. The reaction
m xt ure wae 2bpdnegenat ed at room tenperature for 6h, filptemerdo@nsioshe

sol vent evaporated under reduced pressure. 100 5 ng (65 % of the product
were obtained. HPLCG-MS (Method 1): Rt: 0.95 mn M5 ( ESI pos ): mz = 324

( MtH) The follow ng exanples were synthesized in analogy to the
pr eparlati on of !?rﬁﬁrml e 10148, us - corr{g ndi.ng i-des starting
materilal s. stirUcture starti ng ma?%rré Rt [mﬁﬁ(T wgﬁ#ﬁ")m@p 149 OOH
FHN----- , AN N----11' b FF Exanpiteridi2D 0. 95 (NEthod 1) 316 (M+I-|)+ N\
WO 2010/112437PCT/ EP2010/ 054050 [ structure st ar'ri ng terial Rt n] [\V/ S
(ESI, p. 150 HNy INN e 2F 1.]1 1) 408
(M FH) L-ﬁ)&))\'/\éggom/ 1124&%@2013?&%@%%@ !’ e§151 hé&(ﬁiﬂ?ﬁ
racem. F>(F \Nl N/N
Method1
mixture Fo G ( )
N
)so
Exp. 165 0 Example 13A | 1.14 330 (M+H)"
racem. AN | N
N N (Method1)

mixture N 6
N

Exp. 166 9 Example 13F | 1.28 400 (M+H)"
racem. e | N

X / Method1
mixture NT N ( )

Exp. 167 Q Example 13A | 1.36 392 (M+H)"

HN)HA/\\

racem. I N

X 4 Method1

mixture N % ( )
N
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0 HN, IN NN 5 62 ng (150 nmmol) of Exanple 13B were dissolved in 4
nmL di chl or onet hane, 22.5 pL (300 mmol) acetyl chloride and 42 pL (300 mmol)
tri et hyl anpneivaprs7added. The reaction m xture was sti rpet/Epoo8ms50
tenperature over night. The sol vent was renoved under reduced pressure. The
resi due was purified by preparative HPLC (eluent A: water + 0.13 (:)/0 TFA
eluent_B: acetonitrile). 28 ny ( % of the product 10 were obtained.

HPLC- M5 ( Met ho 1.18 nin poS = E%N% The
fol | owi ng exanqﬁé%ﬂW£$e synt hesi z gﬁﬂgéFanalocJ%ﬂHmﬂhe dgégarat$%ﬂ nf
Exanplie 15 151, usi ng the correspaitenyg startiing nmaterfials. It will be
evi dent—t hat [ m‘\/l ati ng agent hot for all rnm"_\mlndc acet yl chl origde has
been |Q§ odgged but otmer acylat EQ A9RNt sl i|keq comer|cy il able
met hoxy Io?gfornate ubsti tuted a gﬁgugstituted anig%%g{ BﬁX?chloride,
unsubcgltuted or sub tiqut pheﬂoxycarbonylchloride, unsubstituted or
subst i|8Y€Y" benzoy! e were used. WO 2c1(me%5}g 37|PCT/ EP2010/ 054050
structumguﬁéart ng naterla [mMmn] M5 (ESI, . 152 HWM N|N
Exanplle 13K 1. hod 352 MrH) + el | 1) Bxp. 153 HN IN
Exp. 169 2 Example 13G | 1.44 484 (M+H)"
HN | \N
racem. AL
| T b (Method
mixture 0
N 1)
6 O
Exp. 170 Q Example 13H | 1.32 430 (M+H)"
HN A\
racem. :Fj[jﬁN
. | NN (Method
mixture o
O "
N
6 O
Exp. 171 O Example 131 | 1.29 378 (M+H)"
racem. HN/MiH:jEN
x Method
mixture N N (
3 !
N
0
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Exanmple 13L 1.25 (Method 1) 436 (M+H)+ 40N

-, , NN Exanple 130 1.38 (Method 1) 360 (M+H)+

Exp. 155 wecemmistture HN . ..

OON io/ %

Exp. 154 racem m xture

\Oo- L N( i

(0]

HN

NN Exanpl e 13D 1.30 ( Wetrhedoib)osd68 (M+H) +

structure starting Rt [min] MS (ESI, m/z)
material
Exp. 172 0 Example 13F | 1.07 338 (M+H)"
racem. HN)E[\\N
x> / Method
mixture NT N (Metho
® !
N
>$O
Exp. 173 ? Example 13M | 1.25 386 (M+H)"
: LN
mixture SN
(Method
F
o F>F(¢ CN_< 1)
stereois °
omers
Exp. 174 Example 13M | 1.44 448 (M+H)"
mixture O
(Method
of N 1)
stereois N Q
7~ N
omers
0O N
N /
H
F
F F
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WO 2010/ 112437PCT/ EP2010/ 054050 structure starting material Rt [mn] M
(ESI, mz) Exp. 156 racem N, ONN-----\/ -( O N O Method Exanple 13E 1.44
(Met hod worodbid243HH) N H |1 F PCT/EP2010/054050

structure starting Rt [min] MS (ESI, m/z)

material

Exp. 175 Example 13N | 1.04 415 (M+H)"
racem. @YO
(Method
N
ey
N

mixture
1)
:?<
0 N
N—4 — N=
H
N\ //
Exp. 176

Q Example 13N | 0.84 353 (M+H)"
HN
racem. )K/lf\

\N
_ SN (Method
mixture
{0 "
NS @)
Exp. 177 Example 130 | 1.31 380 (M+H)"
racem. @\’40
. (Method
mixture N
L "
N\
:?{\l
0 N
o,
H
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Exp. 157 racem mxture HN\ N ( o Exanple 13C 1.20 (Method 1) 344 (MFH) +

\' JIN/ Exp. 158 racem mxture o HN)HN -.... NN O Exanpl e
13D 1. 16 WO 2010/112437 PCT/EP2010/054050
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 178 @\(o Example 13P | 1.43 458 (M+H)"
racem. N
| Q (Method
mixture
EN\:\L 1)
=N
/IK/Q
O™ >N
H
Exp. 179 \|¢O Example 13P | 1.24 396 (M+H)"
racem. /(Nj
Method
mixture /N\N (Metho
1)
0 /N
N
H@
/,o
Exp. 180 0 Example 13Q | 1.14 330 (M+H)"
HN Q
racem. < LN
. NT N (Method
mixture
( N~< 1)
o
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(Method 1) 352 (M+H) +

r\l---N /N Exanple 13D 1. 25

160 racemwormmiuea7HN N O N-

(
/

Exp. 159 racem mxture o HN ...1,
Met hod 1) 381 (M+H) +

Exanpl e 130 1.30 (Met hodptX/EPZ&i0/fokdok)) +

0\ 40 ,

structure starting Rt [min] MS (ESI, m/z)
material
Exp. 181 C Example 13Q | 1.34 392 (M+H)"
H
racem. y N
, N>_§=0 (Method
mixture —
N 2 R
("
N
O)\@
Exp. 182 ®/§/H Example 13D | 1.35 414 (M+H)"
N
racem. N ©
. = (Method
mixture p
(\)/N\N 1)
N
.
Exp. 183 Example 13C | 1.41 406 (M+H)"
H
racem. >‘, N Method
N
mixture ./ 9° (Metho
(T ”
N
N
O)\©
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N/ WO 2010/ 112437PCT/ EP2010/ 054050 structure starting
material Rt [mn] M5 (ESI, nmz) Exp. 161 racem mxture N, NNV ON Ny N 1
Exanpl e 188 201038243¢Met hod 1) 465 (MkH)+ 0 -(N/ / N H pCT/EP2014b54050

structure starting Rt [min] MS (ESI, m/z)
material
Exp. 184 F Example 205 |1.30 420 (M+H)"

F—F

racem.

, (Method
mixture )
(™
N

N
o)\

Exp. 185 o Example 13D | 1.53 448 (M+H)"

ZT

racem.

N N
Meth
mixture O (Method
N—{ 1)

Exp. 186 F Example 204 | 1.35 432 (M+H)"
racem. H
. N (Method
mixture /
N 0 1
_ )
N ~
N

9l
C
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F Exp. 162 racem mxture o HI \1).-"- -Qi NN\ \|
40 1410 Exanple 130 1.62 (Method 1) 440 (MeH + " /
WO 2010/112437 PCT/EP2010/054050
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 187 YO Example 204 | 1.15 370 (M+H)"
racem. N
Method
mixture /N\NLJ (Metho
1)
@] N
N /<
H
F
Exp. 188 YO Example 13E | 1.29 436 (M+H)"
racem. N
Method
mixture :;_Nz\ljij (Metho
1)
0] N
N /<
H
F
O
F F
Exp. 189 YO Example 130 | 1.08 318 (M+H)"
racem. N
Method
mixture /N\NQ (Metho
1)
0] N
N4<_<
H
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Exp. 163 racem mxture ..-- ei Exanple 13E 1.48 (Method 1) 498 (MtH)+ N

H 4,0 F WO 2010/ 112437PCT/ EP2010/ 054050
st ruct ur ewetzaroriig7mat eri al PCT/EP2010/054050
structure starting Rt [min] MS (ESI, m/z)
material
Exp. 190 o) Example 13F | 1.18 367 (M+H)"

HN)t\\
racem. | °N
X, / Method
mixture NT N (
O K
N
>—;o
—N
\

Example 191, racemic mixture

0O

HN A\
/N
\N N
FOF
W

60 mg (0.2 mmol) of Example 13C were dissolved in 5 mL xylene and 57 mg (0.2
mmol) 2,2,2-trifluoroethyl-trichloromethansulfonate were added drop wise. The
10  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.
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Rt [mn] M5 (ESI, mz) Exp. 164 racem mxture HNIN, N O Exanple 13G 1.23
(Method 1) 422 (M+H)+ Exp. 165 racem mxture o HN----- IN NI\1) ¢) N
Exanpl e ©é 201014240t hodl) 330 (MtH + O Exp. 166 r aeemEPII 054080 O
HN-----, I,NN----- NN el it Exanple 13F 1.28 (Methodl) 400 (M+H)+ Exp.
167 racem mxture o HN----- 1/N N c) N Exanple 13A 1.36 (Methodl)

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
5 191, using the corresponding starting materials.

structure starting Rt [min] MS (ESI,
material m/z)
Exp. 192 g F Example 13Q | 1.35 370 (M+H)"

racem. F% (Method
mixture N 1)
A
-

N
O N
N /
H
Exp. 193 F Example 13C | 1.07 366 (M+H)"
racem. F/S (Method
mixture N 1)
A
Z "N
O N
N /
H

Example 194, racemic mixture
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392 (M FH) + WO 2010/ 112437PCT/ EP2010/ 054050 structure starting
material Rt [mn] M5 (ES1, nfz) Exp. 168 racem mxture HWM /N N el
Exanpl e h88 2810111648kt hod 1) 368 (MrH) + Exp. 169 racem nipktrmpeoi0/osddso - - - -
I, N NN lel 41k Exanple 13G 1.44 (Method 1) 484 (M+H)+ Exp. 170 racem
mxture O H\N\ /N N el 4itt Exanple 13H 1.32 (Method 1 ) 430 (MtH) + Exp.
171

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 %
5 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
10 solid.

HPLC-MS (Method 1): Ry: 0.93 min

MS ( ESI pos ): m/z = 288 (M+H)"

Example 195
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racem mxture o HN ------ " IN N1\1) c) N Exanple 131 1.29 (Method 1) 378
(MrH) + WD 2010/ 112437PCT/ EP2010/ 054050 structure starting material Rt
[m n] M5 wBSbiome@y Exp. 172 racem nixture el FIN, -..poTiEPdb10/054050 -. ...
N' Exanple 13F 1.07 (Method 1) 338 (M+H)+ Exp. 173 m xture of stereois
omers HNj_ FF>r. F, 1 N,NN/ 1) Exanple 13M 1.25 (Method 386 (MtH)+

O

HN
[ “n
\N N
Q
0 H

F
>HJ\OH
F

F

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

5 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)"

10  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)
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0
(

\
Me

N
t

/ Exp. 174 m xture of stereois onmers ¢c¢) \ Exanpl e 13M 1. 44
hod 1) 448 (MrH)+
WO 2010/112437 PCT/EP2010/054050
Exp. 196 0 Example 12L | 1.01 302 (M+H)"
racem. HN)jj\\ (Method
mixture \N N 1)
O
o
OH
F
F
Exp. 197 o) Example 12M | 0.93 310 (M+H)"
racem. HN | (Method
mixture SN 1)
O
-
F
F
Exp. 198 9 Example 12N | 1.09 394 (M+H)"
HN
racem. F - Method
e |
mixture S 1)
0]
OH
F
F
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WO 2010/ 112437PCT/ EP2010/ 054050 structure starting material Rt [mn] M

(ESI, mz) Exp. 175 racem mxture /) - Exanple 13N 1.04 (Method 1) 415
(M FH +  wo0 2010/112437 Exp. 176 racem m xture pNTAPRoINOMNOSE
Exp. 199 0 Example 12G | 0.92 296 (M+H)"
racem. HN)E[\\N (Method
\ /
mixture N % 1)
N
H
Ox_OH
Ay
F~ OF
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
O OH
g
F7OF
Exp. 201 0 Example 12J | 0.89 274 (M+H)"
racem. HN)TN (Method
. g\\ N
mixture N é 1)
N
0s_oOH
g
F~OF
Exp. 202 0 Example 12B | 0.92 310 (M+H)"
HN)T\\N (Method1)
Q
H
)
ot
OH
F
F
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o M\ Exanple 13N 0.84 (Method 1 ) 1) 353 (M+H) +
Exanple 130 1.31 (Method 1) 380 (M+H)+

racem m xture

c/)/I\zZ

WO 2010/ M:@48iAcI43EP2010/ 054050

\ /

Exp. 177

PCT/EP2010/054050

Exp. 203 9 Example 12C | 1.07 394 (M+H)"
e M (Method1)
RN . etho
N N
R O
N
H
O
F
F%LOH
F
Exp. 204 o Example 12Q | 0.95 328 (M+H)"
racem. HN\)T\\,N (Method
N~ N
mixture | _ 1)
NH
0
OH
F
F
Exp. 205 9 Example 12R | 1.13 378 (M+H)"
HN | \N
racem. ~ N (Method
N
mixture 1)
NH
F
O
F
F%OH
F
Exp. 206 o) Example 12U | 0.94 288 (M+H)"
racem. S AN (Method
. \ /
mixture N N 1)
0 C\NH
OH
F
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structure starting material Rt [mn] M5 (ESI, mz) Exp. 178 racem

m xture -S Exanple 13P 1.43 (Method 1) 458 (M+H)+ Exp. 179 racem

m xture OwoQoio/2437- < z , z\ z.-( \z i \ 0 Exanple 13PctEpdo10Neiobod 1)
396 (M+H)+ Exp. 180 racem mxture HNr\JNI \ ( o Exanple 13Q 1.14
(Method 1) 330 (M+H) + z\' N

Example 207, racemic mixture

@) OH 1
A HN A\
I O
F F \N N
®
AN

50 mg (120 mmol) of Example 13A were dissolved in 5 mL dichloromethane and 15
5 mg (500 mmol) of formaldehyde were added. The reaction mixture was stirred at
room temperature for 1h. 15 pyL (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:

10  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

15 207 using the corresponding amines as starting materials

structure starting Rt [min] MS  (ESI,

material m/z)
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WO 2010/ 112437PCT/ EP2010/ 054050 structure starting material Rt [mn] M
(ESI, mz) Exp. 181 racem m xture Exanpl e 13Q 1.34 (Method 1) 392 (M+H) +
----- z --wo2b10v118837 Exp. 182 racem mixture 0 izz 1/ PCT/EP2010/054050

structure starting Rt [min] MS  (ESI,
material m/z)
Exp. 208 Q Example 13C | 1.02 316 (M+H)"
racem. HN\ [ “n
_ N~ N (Method
mixture
<‘ N— R
0
OH
F
F
Exp. 209 jjj\ Example 13E | 1.13 408 (M+H)"
HN
N

. N
racem. F\|/F SN (Method
mixture o N

<‘ : _ 1)

Exp. 210 0 Example 13F | 0.93 310 (M+H)"
racem. HNJHA/\\N
/ Method
mixture SN (
® ’
N
\
Os_OH
g
F~F
Exp. 211 o Example 13G | 1.11 394 (M+H)"
racem. AN | N

1)

F X / Method
mixture F>( N % (
N
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z z O Exanple 13D 1.35 (Method 1) 414 (MrH) + Exp. 183 racem m xture O c
Is ,1zNJ-fz z zo z 0O Exanple 130 1.41 (Method 1) 406 (MtH)+ WO
2010/ 112480RG0/ERPR010/ 054050 structure starting materi acTRP2wiosdosés ( ESI,

m z) Exp. 184 racem m xture Exanpl e 205 1.30 (Method 1) 420 (M FH) +
structure starting Rt [min] MS  (ESI,
material m/z)
Exp. 212 0 Example 13H | 0.98 340 (M+H)"

racem. HN)T\\N
X ’ Method
mixture | | NT N (
s e “
N

\
Oy -OH
X
F™OF

Exp. 213 9 Example 13J | 1.02 344 (M+H)"

. HN A\
mixture )ﬁf\’N
N N (Method
of
" O "
stereois F N

F
omers Oy OH
g
F™OF
Exp. 214 0 Example 131 | 0.91 288 (M+H)"

racem. HN | N
. ~ ’ (Method
mixture N N
é ’
N
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Exp. 185 racem mxture HN N IN, Exanple 13D 1.53 (Method 1 ) 448 (MtH) +

\ 40 N S Exp. 186 racem m xture Exanple 204 1.35 (Method 1)
WO 2010/112437 PCT/EP2010/054050
structure starting Rt [min] MS  (ESI,
material m/z)
Exp. 215 Q Example 13D | 0.97 324 (M+H)"

racem. S N/N
, N (Method
mixture
Oy 1
(@]
OH
F

Exp. 216 Q Example 205 | 1.16 392 (M+H)"

HN | \N
racem. SN
mixture <\ > (Method

N_
F 1)
F 0
F
F%OH
F

Exp. 217 Q Example 204 | 0.98 342 (M+H)"

HN N
racem. \JEE\,N
. N (Method
mixture F >:
N— 1)

Exp. 218 0 Example 13Q | 0.95 302 (M+H)"

racem. HN)T\\N
~ / Method
mixture N (
1)
N—
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432 (M+H) + WO 2010/ 112437PCT/ EP2010/ 054050
structure starting material RR [mn] M5 (ESI, nlz) Exp. 187 racem m xture

Exanpl e 296 20101G240et hod 1) 370 (M FH) + PCT/EP2010/054050
Example 219
O
HN
| N
= N
N
O
5 Under a argon atmosphere 100 mg (0.26 mmol) of example 5, 95 mg (0.77 mmol)

10

15

pyridine-3-boronic acid, 310 pL (2.41 mmol) aqueous sodium carbonate solution (2
M), 5 mL dioxane and 20 mg (0.02 mmol) tetrakis-(triphenylphosphine)palladium(0)
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)
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z1zi O Exp. 188 racem mxture -K N----\/ O N
Exanple 13E 1.29 (Method 1 ) 436 (MtH)+ N . H

WO 2010/112437 PCT/EP2010/054050
structure starting Rt [min] MS (ESI,
material m/z)

Example =N 1.01 418 (M+H)"
N
0
220 OYQ( {/\ HOL _-OH | (Methoc

N
HN-_~ 1)
AN
\ |/N
O RS O
| |

Example 0 w 1.24 413 (M+H)+
221 N /Q o_ .0 (Method
7 N B
1)
= IN / |
OREN N
H
-0 0
F N
\\)LOH N
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N
Example Q HO.g-OH 1.34 412 (M+H)"
222 N (Method
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F 0

Exp.

189 racem mixture \

..... Z --- Z ...
Exanple 130 1.08 (Method 1) 318 (M+H) + WO
2010/ 112486B¢iH0/ERR610/ 054050 structure PCT/EP2010/054050
structure starting Rt [min] MS  (ESI,
material m/z)
Example Q W 1.03 473 (M+H)+
223 N g 6 (Method
/ \B/
ZZa\| 1)
I = |
N SN
= I N
O
0 i
O
Examp|e O;\’:OH /C/O HO\B,OH 0.96 388 (M+H)+
F N,
224 S ) = (Method
= |
N 1)
0] N / \N
H
N/
N
Example =N ‘C HO\B/OH 1.18 418 (M+H)+
N o
225 Oﬁ);g 2 (Method
HN-~
~
| HO
N~ %(F
O
/O FF
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starting material RR [mn] M5 (ESI, mz) Exp. 190 racem m xture 1401
HN----- -, .. 0 IN ."--...", I N-I"i C ) N-N\ o Exanple 13F 1.18 (Method
1) 367 (Mvb)e10/Exspl e 191, racemic m xture 5 60 ng @OTAPIVMIF4080
Exanpl e 130 were dissolved in 5 nL xylene and 57 ng (0.2 mmol)
2,2,2-trifluoroethyl-trichl oronethansul fonate were added drop w se. The 10
reaction mxture was heated to 140C and stirred for 5 The solvent was

renoved under |r pressure. T -esi due W ur.i fi by grative
HPLC (lel uent A:ﬁ%@% + 0.13 (:) g&#ﬁ el uerﬁ—\?tl‘a[%"'é]cet ?ﬂlstl‘i R%%P 24.8 ny
(32 %| of the |product were obtai hathteriadO 2010/ 112437PCThEy2010/ 054050
HPLC- VB (Methdd 1): Rt: 1. 45 minl MS ( ES| pog ): niz = 384 (MeH) 4 The

foll ow npl es wer g _synt hesi zedoi n gyal ogyl the |p nat,i-on of
Sere Ahteri o or MEHCt

Exanpl usi ng tde correspondi ngBstartirjg nateri a trdctjure
startijr@omaterfial Rt \{m M5( ES| , Exp. J@Fﬂr‘a&em m xture L2(--- zp
z.z."|, Exanple N3@Q 135 (Method 1) 370 ( Mrh)\¥'€NO
y N 1)
0™ °N
H
a8
N
o)

Example Q HO\B,OH 1.19 419 (M+H)+
227
/% (Method

N—
& N N R
3
7
N T
0~ °N 0
H
7]
NYN
_0
Example Q HO. ;-OH 1.26 406 (M+H)"
228 Ney _ (Method
/ |
1)
0] N
H
=
|
N F
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Exp. 193 racem mxture u_ u

z zj\ Exa

mpl e 130 1.07 (Method 1) 366 (MH)+

Exanpl e 194, racemic mixture WD 2010/ 112437PCT/ EP2010/ 054050
WO 2010/112437 PCT/EP2010/054050
structure starting Rt [min] MS  (ESI,
material m/z)
Example Q HO ,-OH 1.40 417 (M+H)"
229 N—p (Method
/ 1)
$9e
| _0
O N
H
0O
Example Q HO\B’OH 1.06 389 (M+H)"
230 = (Method
N—N |
&L NN 1)
~ "N
|
O N
H
F F |
Hom/k\ NN
F
F
O
Example o o 1.24 474 (M+H)"
230-1 N_N/O [ j (Method
/ N
e L
| N~ SN
o L
=
| _B
O
| T
0




400 ng (1.35 mml) of Exanple 11A were dissolved in 8 nL of absolute

et hanol ,

After

840 ng (5.4 mol) of Exanple 5AC, and 220 ng (5.5 mmol) of sodium
hydri de (W0 20dm12433uspensi on in m neral
m xture was heated to 150C for 30 mn in a mcrowave oven.
roomtenperature,

oi | ) were addedpcThp2010@8i050n

cooling to

the reaction mxture was acidified with 4N hydrochl ori de

acid. The solvent was renpoved under reduced pressure. The residue was
purifijed by prle ve HPLC (el u - wat er 0 TFAg €l uent B:
acetonitrile). %%%H (46 % of g{eétrtbr duct vé?te[mtyétal e§ éS\IM"lte
10sol ijd. HPLC|M5 ( th hod 1) | thed&rign n M5 |( ESI pos r)q,fz)niz = 288 (M+H) +
Exanplle_195 VD 9n1n/1194q7pr“r/|: 2010/ 054050 {330 ngy (0. 82 nupl) gf Exanpl e
12A wers i 80l ved | m_ chl pronet hane arjg, 4gnl tr|i etlic acid
was acd%((?. p?% reac @e vas stirred gt '?‘%omten%efgpﬁ?@ qver night.
The so0l230R2 was eva DJ’_ t ed_under | redudedN predqMethod’he 5resi due was
purifijed by prepﬁ HPLC (el uent (A ter 45 0.13 (|:)/0 TFA, gl uent B:
acetonitrile) 0 %9 of the p Uct vebe obtailned. HPLC-NB (Met hod
1): Rf: 0.96 nin MSN Y:|mz =1302 (M+H)+ 10 The fol | owi ng exanpl es
were synthesized in ana 0 t he preBaratl gn of Exanpl e 195, uging the
corregpondi ng |Boc- protecte m nes starting materiagls. structjure
startilng materfial Rt [ MS(ES|, m WO 2010/ 112437PCT/ EP201(Q/ 054050
Exp. 196 racem m xture_ | N F , N[N oNH O QH Exanple 12L 1.01
(Method 1) 302 (M+H) + EXR 197 racem m xture 1.1 F [HN,
F> 0 " ----. _
Example /N\N\C 1.25 404 (M+H)"
o]
230-3 — (Method
o]
N~ ) K
H Na II3,OH
OH
S
N
230-4 0 1.28 367 (M+H)"
HNij\\,N i (Method
\N N /\87/ .
I[N K |1)
Z F
0]
0O
230-5 N, 1.27 377 (M+H)’
MO
— H (Method
O N Nig 7 1
N 7 \ )
H
HO—B
\
OH
[\
N
H
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|l O F N----1\11 N oNH OH Exanple 12M 0.93 (Method 1) 310 (M+H) + Exp. 198
racem mxture FF HNM NN OoNH OH F 1) Exanple 12N 1.09 (Method 394
(M+H) +  W00201d¥11482437PCT/ EP2010/ 054050 Exp. 199 racem pOirAiPee16/0540%0 Cz: Zi
-(OLi- z>/X 0 u_LL z/( i/_ Exanple 12G 0.92 (Method 1) 296 (M+H)+ Exp.
200 racem m xture o -..IN NN FO 40H O OH

Example 231

0

C § N
OO
O

5 Avial 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
carbonate (439 mg, 1.35 mmol). Dimethylformamide (5 ml), previously degassed,
was then added, followed by N-N’-dimethylethylenediamine (47.87 ul; 0.45 mmol).
The reaction mixture was heated to 120 °C for three hours.The suspension was then

10 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

15  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
(vield = 9.2%).

HPLC-MS (Method 1E hydro): R¢: 7.80 min
MS (APCI pos ): m/z = 377 (M+H)"
20

Example 232
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F F>F Exanple 12H 1.08 (Method 1) 380 (MtH)+ Exp. 201 racem m xture o
HN---- 171 NIVI) c©) N 00 HH F--F F Exanple 12J 0.89 (Method 1) 274
(M:H) + Bawo 2800211243Ci zi zi 'z0 -(0 Ozu_ z-U _-\ i Exanpl eciaB2&098406det hod
1) 310 (M+H)+ WD 2010/ 112437PCT/ EP2010/ 054050 Exp. 203 F FF 0 HN N N 40 0
F, -OH F F Exanple 120 1.07 (Methodl) 394 (MtH) +

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
5 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
10  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
temperature and the precipitation of a solid was observed. The filtrate was
evaporated under reduced pressure; the crude product was purified by flash
chromatography. The product was then triturated with diethyl ether. 24 mg of the
15 desired compound were obtained (yield 26.6%).

HPLC/MS (Method 1E hydro)
MS ( APCI pos ): m/z = 393 (M+H)"

Example 233
HN
N N

o)
20 O
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Exp. 204 racem mxture O HW ,NN1.1oNHO F, -OHF F Exanple 12Q 0.95
(Method 1 ) 328 (MtH)+ Exp. 205 racem mxture O HAN/ NeloNHF F CHF
Exanpl e M8 210k3243%et hod 1 ) 378 (MrH) + Exp. 206 racem PpairAtpPo¢16/05Hs¢N- - - -
IN ----- i NN O dNH F>CH F F Exanple 12U 0.94 (Method 1) 288 (MtH) + WO
2010/ 112437PCT/ EP2010/ 054050

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
5 1o 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%)
10 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

15 O

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
20 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
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Exanpl e 207, racemc mxture 0 O OH HN------ F, IN FF N1\1) N 50 ng (120
mml ) of Exanple 13A were dissolved in 5 nL dichl oronethane and 15 5 ny
(500 nmolwoaehidarssal dehyde were added. The reaction m xtrarEre@s/ostose red at
roomtenperature for 1h. 15 pL (260 mol) acetic acid and 35 ng (160 nmol)
sodi untri acet oxybor ohydri de were added. The reaction m xture was stirred 2h
at roomtenperature. The solvent was renmpved under reduced pressure. The
resi du@oRtis qnidi Weed reoyedpancen vedugedcpressuesitant th@iterude prodgchowasa,

g

fol | owichgdee X prod@es VBlirfiedly nbiesiaadd  Eiroaib@Eiphlyo t(@%di&rﬂpae@tru@ afith
Exanpl e 15207 using the correspondi ng am nes as startin

struct @@I@mqtha@e/ﬁgﬁt@an%gw qrwl,fmls pgfh dwhlgommane/methanol 90/10).

2], EANC B6 P aa Cie: edied bR HE L BREF S b DAl Bt 516

( M+H) + compdunid-were obtkined (4%).

HPLC-MS (Method 1E hydro): R;: 6.82 min

MS ( APCI pos ): m/z = 392 (M+H)*

10
Example 235
O
HN
N N
\ /
N
O
/O

22 mg (0.06 mmol) of example 230-4 in 3 ml methanol were hydrogenated over Pd/C
(10 %) under atmospheric pressure. The catalyst was removed. The solvent was

15 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)"
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F>CH 0 F Exp. 209 racem mxture HN FIN FtFN \ 40t- OH Exanple 13E 1.13
(Method 1) 408 (M+H) + Exp. 210 racem m xture rz,z . OLi- -(X 0Z0 LL Li-
/| Exanplwobsfe/Q283 (Method 1) 310 (M+H) + Exp. 211 racemwcT/opzé10nsss® HN- - - -
IN -,.. N' el [(:) OHF--F F Exanple 13G 1.11 (Method 1) 394 (MtH) +
WO 2010/ 112437PCT/ EP2010/ 054050

Example 236
O
HN N
X~ \ /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

5 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)"

10
Example 237
O
HN N
3~ \ /N

N N
S
I1~0
O

100 mg (73 %, 0.251 mmol) of example 40-5 were dissolved in 2 ml acetic acid and
200 pL (2.33 mmol) hydrogen peroxide solution in water (35 %) were added. The
15  mixture was stirred for 3 days and acetonitrile/water was added. The mixture was
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structure starting material Rt [mn] MS(ES1, niz) Exp. 212 racem
mxture o HN, ,I,N-..---- N1 N elc) (:) OOH F--F F Exanple 13H 0. 98
(Met hod o4 /b4sFH) + Exp. 213 mixture of stereois onersT/E®P24iVoF050 OOH \ N
, N(:) F 1) Exanple 13J 1.02 (Method 344 (M+H)+ Exp. 214 racem mxture O
HN- .

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): R¢: 0.93 min
MS ( ESI pos ): m/z = 323 (M+H)"

5 Example 239

0O
\ HN N\
_ LN
N/ \ N N
N\
F O

Under a nitrogen atmosphere 50.0 mg (0.12 mmol) of example 40-10 and 51 mg
10  (0.25 mmol) 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole
were dissolved in 2 mL DMF. 156 mg (0.74 mmol) potassium phosphate, 0.78 mg
(2.45 pmmol) tris(dibenzylideneacetone)dipalladium and 2.85 mg tri(tert-
butylphosphonium)tetrafluoroborate were added. The reaction mixture was heated to
150°C for 30 min in a microwave oven. The mixture was evaporated under reduced
15 pressure. The residue was purified by preparative HPLC. 29 mg (58 %) of the

product were obtained.

HPLC-MS (Method 1): R¢: 1.23 min
MS (ESI pos ): m/z = 409 (M+H)"

20

Example 240
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NOOHF---- FF /NI N) ¢c) N Exanple 131 0.91 (Method 1) 288 (MtH) + WO
2010/ 112437PCT/ EP2010/ 054050 structure starting material Rt [mn] MS(ESI,
m z) Exp.w@kbiw@aesm mixture OHN N \ WN OH Exanpl e p8DEP286/064v6 hod 1)

324 (MrH) + Exp. 216 racem mxture O HN).----- IN-. .. ... ,» NN) \FF
0O, N OH Exanple 205 1.16 (Method 1) 392 (MtH)+ Exp. 217 racem m xture o HN)
I,N-.. ,-,
O
HN \
= N N
|
N
O
Step A:

1.00 g (6.33 mmol) 2-bromo-pyridine and 1.53 mL (6.46 mmol) triisopropyl borate

were dissolved in 10 mL THF under nitrogen. The mixture was cooled to -30°C. 6.76
5 mL (10.8 mmol) n-buthyllithium were added dropwise. After stirring for 1.5 h the

mixture was allowed to warm to room temperature within 1 h. The precipitate was

filtered off and dried to yield 0.84 g of solid material.

Step B:

To 100 mg (0.26 mmol) of example 5 and 213 mg of the product obtained in step A, 3

10  mL DMF, 436 mg (2.05 mmol) of potassium phosphate and 26.7 mg (0.02 mmol)
tetrakis-(triphenylphosphine)-palladium(0) were added. The reaction mixture was
heated to 145°C for 90 min in a microwave oven. The mixture was evaporated under
reduced pressure. The residue was taken up in dichloromethane and washed with
water and brine. The organic layer was separated, dried and evaporated under

15  reduced pressure. The residue was purified by preparative HPLC (eluent A: water +
0.1% conc. ammonia, eluent B: methanol). The resulting material was further purified
by a three step procedure: (1) conversion into the corresponding hydrochloride salt
by addition of dichloromethane followed by hydrochloric acid (6 M in isopropanol) and
subsequent evaporation of the volatiles under reduced pressure; (2) trituration with

20  acetonitrile and subsequent removal of the solvent by filtration; and (3) liberation of
the free base by addition of dichloromethane and extraction with an aqueous solution
of potassium carbonate followed by phase separation and removal of the solvent
from the organic layer under reduced pressure. 9.1 mg (9.1 %) of the product were
obtained.

25 HPLC-MS (Method 4): R; = 2.57 min
MS (ESI pos): m/z = 388 (M+H)"
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NN Exanple 204 0.98 (Method 1 ) 342 (M+H) + N el

OF -CHFF Exp. 218 racem mxture O HN---- 1, N N----- N ON----
Exanpl e M@20109G2430et hod 1) 302 (M-H)+ WD 2010/ 112437 PE¢rEP200056405¢1050
Exanple 219 0 5 Under a argon atnosphere 100 ng (0.26 nmol) of exanple 5,
95 ng (0.77 mmol ) pyridine-3-boronic acid, 310 pL (2.41 mmol) aqueous

sodi um car bonate solution (2 , 5 nL dioxane and 20 ng (0.02 muol)

t et r akilhe(folowingranamnIe prasheyiaesiaed M@'Ogﬂ@thﬁmﬁpﬁéﬁﬁorﬂfaﬁ)ﬁ@@aﬁei oln
. o .
Foom t 24EsPETE Eeb s 0dtematanite Melis® Il Tered over cel i te. 10 The ©

filtrate was evaporated under reduced pressure. The residue was purified by

preparative HPLC. 82 83 % of t rodJct re ob HPLC- M5
(Method 1): Rt: 1.0085'?9{@6( ESI {;?Et' g z =388 Mi\%zggk The foll ow ng
exanpl s were gynthesized in analogy to th preparati asqfn/zgxarrpl e 219
usi ng the corrgspondi ng boroni c|aghgdgerias starting materl als. |[structure
starting materijlal Rt [mn] MS(ESl, mz) WD 2010/112437PCT/ EP2010/ 054050
bromo-
pyridine
Example F 3.04 min | 406
241 720\ (Method
M+H)*
N= 4) ( )
Br
Example o FF 3.29 min | 456
242 N /Q " (Method )
jé( ang (MH)
N N=
o N ) Br
H
Y
N/
F
F
F
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structure
F\ NNOOOHOI
\z /

starting materi al

HC., 1 2C FI

Rt [min]

MB(ESI ,

: 17 wo)eto/)124371. 24 (Method 1) 413 (M+H) +

m z) Exanple 220 |
B N1.01 (Method 1) 418 (M FH)+ Exanpl e 221
0" pCrAP2010/054050

structure starting Ri MS (ESI
pos, m/z)
material:
bromo-
pyridine
Example =N Fa_-F |3.10min | 456
N F
243 OYQ( Co (Method .
HN.__N NI N 4) (M+H)
Br Z
A
~N
F
F~ OF
Example o F 3.37 min | 456
244 /N\N/C’ = | (Method )
_ 72\ 4) (M+H)
o) N N=—
H Br
FFE /=
\_/"
F
Example 245
0
HN
TN
/] NT R
O
O
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o NN N F -




Exanple 222 Qz_zi ,\ /,-- | HOOH 101 | N 1.34 (Method 1) 412 (MH)+

WO 2010/ 112437PCT/ EP2010/ 054050 structure starting material R [m n]
MS(ESI, mwo)ofsxapphe 223 / NNNlel NHcO N 1. 03 ( MeClmamb2d10ps4650- 473
(MH) 0"0 BI N

A microwave vial was charged with Example 5 (100 mg, 0.257 mmol), 5-Methylfuran-
2-boronic acid (161.75 mg, 1.285 mmol), Tetrakis(triphenylphosphine)palladium(0)
(118.84 mg, 0.104 mmol) in Dioxane (1mL); afterwards 1.02 mL (2.056 mmol) of a
2M aqueous solution of NaCOs; were added. The reaction mixture was heated to

5 130°C for 4 hours in a microwave oven. Cooling to 20°C was followed by acidification
with HCI 37% until acidic pH and then extraction with dichloromethane (2x 2mL).
The organic layer was dried over NaSOs, filtered and the filtrate was concentrated
under reduced pressure. The remaining residue was purified by flash
chromatography on SiO2 using cyclohexane/ethyl acetate mixture of increasing

10 polarity (from 100% cyclohexane to 100% ethyl acetate) as eluent. The product
obtained was further purified by preparative TLC (ethyl acetate/cyclohexane 80/20 as
eluent). The solid was freeze-dried with a water/acetonitrile 1:1 mixture yielding the
titte compound as a white solid (23 mg, 22.9%).

HPLC-MS (Method 1E hydro): R;: 8.93 min

15 MS (APCI pos ): m/z = 391 (M+H)"

Example 246

o]

/] NT N
% O
O

A microwave vial was charged with Example 5 (90 mg, 0.231 mmol), 2-Furanboronic
20 acid (77.74 mg, 0.694 mmol), Tetrakis(triphenylphosphine)palladium(0) (40.74 mg,
0.035 mmol) in Dioxane (1mL); afterwards 0.46 mL (0.925 mmol) of a 2M aqueous
solution of NapCO3 were added. The reaction mixture was heated to 130°C for 80
min in a microwave oven. Cooling to 20°C was followed by dilution with water and

acidification with HCI 10% aqueous solution then extraction with dichloromethane (2x
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N  Exanple 224 F- F (:)0d ,N, oWNH N HOB"OH/ 11 N 0.96 (Method
1) + 388 (M+tH) 225 Exanple N HN 110 HONO® FF HOB OHNO 1l 1.18 (Mthod
1) 418 ( Myb)2e10/1M€332010/ 112437PCT/ EP2010/ 054050 st r uct ureTatrastviongserat eri al
Rt [min] MS(ESI, m z)

2mL). The organic layer was dried over NaSO,, filtered and the filtrate was
concentrated under reduced pressure. The remaining residue was purified
preparative HPLC (eluent A: water + NHsCOOH 5 mM, eluent B: acetonitrile). After
freeze-drying the title compound was obtained as a white solid (28 mg, 32.2%).

5
HPLC-MS (Method 1E hydro): Ry: 8.42 min
MS ( APCI pos ): m/z = 377 (M+H)+
Example 247
10

A vial was charged under inert atmosphere with Example 5 (100 mg, 0.514 mmol)
and 4-(tributylstannyl)pyridazine (227.6 mg, 0.617 mmol) in previously degassed
toluene (7 mL), afterwards Tetrakis(triphenylphosphine)palladium(0) (59.37 mg,
0.051 mmol) and copper iodide (9.79 mg, 0.051mmol) were added. The reaction
15 mixture was heated to 120°C for 2 hours in a microwave oven. The reaction mixture
was diluted with saturated NH4Cl water solution and extracted with dichloromethane.
The organic layer was dried over NaSOs, filtered and the filtrate was concentrated
under reduced pressure. The residue was purified by flash chromatography on SiO2
using dichloromethane/methanol 98/2 as eluent. The solid obtained was further
20 purified by preparative HPLC (eluent A: water + NH4COOH 5 mM, eluent B:
acetonitrile). The title compound was obtained as a white solid (22 mg, 11 %).

HPLC-MS (Method 1E hydro): R;: 6.33 min
MS ( APCI pos ): m/z = 389 (M+H)"
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Exampl e 226 cQ z 1 Zzi zi , \ O (T) \co\ / \ 0o 1.57 (Method 1)

494 (M+H) + Exanple 227 uz_ _z \ lzi z , O HOOHNN B/ 1 0 1.19
(Met hod Mwo4df/(bsH) + Exanpl e 228 /1l ca z_pei/EP4@io/nZfo50
B4OH i N
Example 248
0O
HN
TN
/>l\|l N
No N
O

A round bottom flask was charged under inert atmosphere with copper iodide ( 97.86
5 mg, 0.514 mmol), cesium carbonate (502.23 mg, 1.541 mmol), Example 5 (200 mg,
0.514 mmol), 1,2,4-triazole (384.56 mg, 5.138 mmol) and then dimethylformamide
(12 mL), previously degassed, followed by N-N’-dimethylethylenediamine (109.4 ulL,
1.028 mmol). The reaction mixture was heated to 120 °C for 3 hours. After cooling
the reaction mixture was filtered through a Celite pad that was rinsed with
10  dimethylformamide then saturated NH4Cl aqueous solution was added and extracted
with ethyl acetate. The organic phase was washed with saturated NH4Cl aqueous
solution, brine then dried over Na>SO4 and the solvent was removed under reduced
pressure. The crude product was purified by preparative HPLC (eluent A: water +
NH4COOH 5 mM, eluent B: acetonitrile). The title compound was obtained as a solid
15 (7.2mg, 3.7 %).

HPLC-MS (Method 1E Hydro): Ry: 6.37 min

MS ( APCI pos ): m/z = 378 (M+H)"
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F 1.26 (Method 1) 406 (M+H)+ WO 2010/ 112437PCT/ EP2010/ 054050 structure
starting material Rt [mn] MS(ESI, mz) Exanple HO'OH B 1.40 + 417
(M FH) 2290 2010/112437 )) 1.1 (Method 1) Exanple PETEBRD 18/054050

The following examples were synthesized in analogy to the preparation of Example

248, using the corresponding bromides and heterocycles as starting materials:

Structure starting | Ri[min] | MS (APCI
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material:
heterocyc
le
/C/O >\ 652  |392
Example N =N
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N ) F |8.75 445
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O N H_N
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S
F F
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E

Example 252
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- O
O

79.89 mg (0.380 mmol) of Example 11B were dissolved in absolute ethanol (2 mL)
5 and 76 mg (1.9 mmol) of sodium hydride (60% suspension in mineral oil) were
added. The mixture was stirred for 10 minutes before the addition of 300 mg (1.521
mmol) of [2-(3-Methyl-pyrazol-1-yl)-phenyl]-acetonitrile (Example 20A). Then the
reaction mixture was heated to 140°C for 40 minutes in a microwave oven. Cooling
to 20°C was followed by evaporation of the solvent under reduced pressure. The
10 residue was dissolved in 10% citric acid agueous solution (2 mL) then extracted with
dichloromethane (2 x 2 mL). The organic phase was dried over Na>SQy, filtered and
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the solvent was removed under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.05% TFA, eluent B: acetonitrile). The solid
obtained was triturated with diisopropyl ether to give the title compound as a solid
(50.8 mg, 34.2%).

HPLC-MS (Method 2M): R; = 8.41 min

MS (APCI pos): m/z = 391 (M+H)"

The following examples were synthesized in analogy to the preparation of Example
252, using the corresponding ester or nitrile as starting materials:

Structure pyrazolyl- nitrile Ri[min] | MS (ESI
carboxamide pos, m/z)
J N\ N
el
=N, Example 11B 10.09 376
< N@O Method | (M+H)
Example o oF

253 HN-
Example
21A

@

Example 254
O
HN
N N
@
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N L- N I oo  ------ )
structure starting material RR [m
1.16 (Metwockody11283( M FH) + N, I

’3.

A microwave vial was charged with Example 19A (50 mg, 0.115 mmol), 3-
bromopyridazine (15 mg, 0.094 mmol) and 1,2-Dimethoxyethane (2.5 mL). The
mixture was degassed and then Tetrakis(triphenylphosphine)palladium(0) (16.35 mg,
0.014 mmol) and 165.11 pL (0.33 mmol) of a 2M aqueous solution of NaCO3 were
5 added. The reaction mixture was heated to 120°C for 1 hour in a microwave oven.
After cooling to 20°C the reaction mixture was diluted with saturated NH4Cl aqueous
solution and extracted with dichloromethane, dried over Na>,SO4 and the solvent was
removed under reduced pressure. The crude product was purified by flash
chromatography on SiO2 using Dichloromethane/Methanol 98/2 as eluent. The title
10  compound was obtained as a solid (12 mg, 32.8%).

HPLC-MS (Method 1E Hydro): Ry: 7.12 min

MS ( APCI pos ): m/z = 389 (M+H)"

Example 255
F (@)
F
F HN
Aﬁ\N \)TN
o, _ @
N

15 Example 53 (200 mg, 0.596 mmol) and hydroxylamine 50% in water (146.18 uL,
2.385 mmol) were mixed together in absolute ethanol (6 mL). The reaction mixture
was refluxed for 5 hours. The solvent was then removed under reduced pressure to
obtain 229 mg (0.621 mmol) of N-Hydroxy-2-[4-oxo-1-8tetrahydro-pyran-4-yl)-4,5-
dihydro-1H-pyrazolo[3,4-d]pyrimidin-6-ylmethyl]-benzamidine as a yellow solid that

20 was used as such in the next step.
N-Hydroxy-2-[4-0x0-1-8tetrahydro-pyran-4-yl)-4,5-dihydro-1H-pyrazolo[3,4-
d]pyrimidin-6-ylmethyl]-benzamidine (225mg, 0.611 mmol) was suspended in dry
dichloromethane (4.5 mL), N,N-Diisopropylethylamine (0.79 mL, 4.616 mmol) was
added and the reaction mixture was cooled to 0 °C before the addition of

25  Trifluoroacetic anhydride (0.402 mL, 2.89 mmol). The mixture was stirred at 0 °C for
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5 hours before being diluted with dichloromethane and washed with water and brine.
The organic phase was dried over Na,SO,, filtered and the solvent was removed
under reduced pressure. The remaining residue was purified by flash
chromatography on SiO. using dichloromethane/methanol mixture of increasing
5 polarity (from 100% Dichloromethane to 99/1 Dichloromethane/Methanol) as eluant.

The product was obtained as a light yellow solid (55 mg, 20.2%).

HPLC-MS (Method 1E Hydro): Ry: 9.22 min

MS ( APCI pos ): m/z = 447 (M+H)*

10 Example 256

0]

HN
GO
\N
O O
Cl O

A microwave reactor vial was charged under inert atmosphere with copper(l)oxide
(5.1 mg, 0.04 mmol), cesium carbonate (154 mg, 0.47 mmol), 2-hydroxy-
benzaldehyde oxime (9.7 mg, 0.07 mmol), Example 40-8 (100 mg, 0.24 mmol) and
15 pyrazole (32.1 mg, 0.47 mmol). Acetonitrile (5 mL), previously degassed, was added.
The reaction mixture was heated to 80°C for 2 hours using a microwave oven. After
cooling the reaction mixture was diluted with dichloromethane and filtered through a
Celite pad. The solvent was removed under reduced pressure. The crude product
was purified by preparative HPLC (A: water + 0.05% TFA, eluent B: methanol). The
20  resulting material was further purified by a three step procedure: (1) conversion into
the corresponding hydrochloride salt by addition of ethyl acetate followed by
hydrochloric acid (6 M in isopropanol) and subsequent evaporation of the volatiles
under reduced pressure; (2) trituration with ethyl acetate and subsequent removal of
the solvent by filtration; and (3) liberation of the free base by addition of ethyl acetate

25 and extraction with an aqueous solution of potassium carbonate followed by phase
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WD 2010/ 112437PCT/ EP2010/ 054050 Exanple 231 O 5 A vial was charged
under i newd 2atomsghere with Exanple 5 (175 ng, 0.45 mmoleri/aryeansioso (306
ng, 4.49 mmol), copper iodide (85 ng, 0.45 mol) and cesi um carbonate (439
ng, 1.35 nmmol). Dinethylformam de (5 m ), previously degassed, was then
added, followed by NN -dinethyl ethyl enediamne (47.87 pi; 0.45 nmmol). The
react i Geparationr @ndasemesdle @f t thel13o0lvent dromhthe: arganis. Tayer sur@emseducaths

th 1 hed with DMF. Th I
of etnhe%&%gékgcgg gﬁv\Zgg?hL%@ggﬁnggfé Pé e \S?ngur\gl and, after \i/a\rlgstme
anmoni um chl ori de saturated sol uti on was added, followed by ethyl acetate.

The ph&H%IsCMSQM%ﬂnmJ‘a;eRj:and&mm organi ¢ phase was washed with brine and
then dried, The crude Ero uct was E@I‘Ifl ed by SPE cartridge and the product
obt ai nddSUES! PAS) HYZ 7 /1 adMay)SBE) 155t 1 at osphere "PL-THIOL MP" to

conpletely renove copper salts. The solid obtained

5 The following example was synthesized in analogy to the preparation of Example

256, using the corresponding bromide and heterocycle as starting materials:

Structure starting starting | Ri[min] | MS (ESI
material: pos, M/z)
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heterocyc
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N
N\ _N_
N Example 40- H|1.50 445
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Exanmple 235 22 ng (0.06 mmol ) of exanple 230-4 in 3 n nethanol were

hydr ogenat ed over Pd/C (10 % under atnospheric pressure. The catal yst was
renoved. wbeosmlhizgnt was 15 evaporated and the residue eormrasiogsaphed by
HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile) to yield 15.7
ngy (71 % of the product. HPLC M (thhod 1) Rt: 1.35 mn M5 ( ESI pos ):
n z 369 (M+tH)+ Exanple 236 0 100 n? %' )/ 0, 0.251 mmol ) of exanple
40-5 W anigioyeneyedl ivasxharged svithc Exemplead8A3 thing; ®. $& mmmel)) 2Hyramegen
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pr epar \v t he product wer e obtai ned. HPLC- M5

( Met ho ? éwk&ft@%d f@éﬁ%pos T mz = 409 (MeH) + 20 Exanpl e 240 WO
2010/11283EBC$6EP301@#@5&0@@H$tep A 1 00 g (6 33 mmol ) 2- brono- pyridi ne
and 1.53 nL (6.46 muol) triisopropyl borate were dissol ved in 10 nL THF

unde r The m xture C,6 6.76 5

351 hyiie DA Nincras AP B Gee S0 THPREPORL 118 HEDPEAION & GAHS M xt ur e
was a 128508 K19 tHBTCBIES bR LAGABD R s Wk Stirfing n'?ate?rﬁf% precipitate was
filtered off and dried to yfeld 4" g of solid materrial. Step B: To 100 ny
(0.26 mml) of exanple 5 and 213 ng of the product obtained in step A 3 10
nm. DVF| 436 ng (2.05 nng{ pot assi um p te and g6.7 mpl )
tetrakis-(triphenyl phosp |ne§ paIIadiLn(Ogeﬁer adged. @ The regg 5%% m Kt ure
was heated to 145C for 90 min in a m growave oven.| The m xtjur posas/z)
evapor at ed undgr reduced pressure. The revati@lwas|taken up in
di chl of onet hang and washed with water |and brine. The organijc | ayer was
separafied, dried and evaporated under 15;§puced pressure. The residue has
purified by prgparative HPLC (el uent A + 0.[l% conc. |[ammoni a, el pent
B: net hanol). The resulting material was pyidiher purified by a three step
procedulire: (1) [conversion into the correspondlng hydr ochl or|i de salt by
addi ti on of dichioronet hane fol fowed Dy hydrochiorfc acid (6 Min
i sopropanol ) and subsequent evaporation of the volatiles under reduced
pressure; (2) trituration with 20acetonitrile and subsequent renoval of the
solvent by filtration; and (3) liberation of the free base by addition of
di chl oronet hane and extraction with an aqueous solution of potassium
carbonate foll owed by phase separation and renoval of the solvent fromthe
organi c | ayer under reduced pressure. 9.1 ng (9.1 %9 of the product were
obtained. 25 HPLC-M5 (Method 4): Rt = 2.57 min M5 (ESI pos): mz = 388
(MtH) + WD 2010/ 112437PCT/ EP2010/ 054050
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The foll ow ng exanple was synthesized in analogy to the preparation of
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H \ F WD 2010/ 112437PCT/ EP2010/ 054050 structure

starting material: brono- pyridine Rt M5 (ESI pos, mz) Exanple

3. 10 m n wbGoid4i2437Co (Met hod PCT/EP2010/054050
Claims

5

10

15

20

1. A compound according to general formula (1)

O
H\N
N\
Rl AN o,
N
3
R” R He
with

Hc being tetrahydropyranyl-, preferably 4-tetrahydropyranyl,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by
one or by two substituents independently selected from the group of fluorine, NC-,
F3C-, HF2C-, FH,C- F3C-CHa-, Cq-alkyl-, C16-alkyl-O- and up to one carbon ring

atom may be substituted with oxo;

R’ being the group
V—W—=
wherein

W is selected from the group of phenyl or heteroaryl;

V is selected from the group of phenyl or heteroaryl;

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
attachment point of W to the CR?R® group in formula (l);
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- is the binding point by which W is attached to the CR?R® group in formula (1);

wherein W and V independently of each other optionally may be substituted by one
or more substituents selected from the group of fluorine, chlorine, bromine, C4_g-alkyl-
, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-, HF,C-O-, C3.7-heterocycloalkyl-, H-O-C1.
g-alkyl-, Cq_g-alkyl-O-C1_s-alkyl-, C3.7-cycloalkyl-O-C4_g-alkyl-, C3 7-cycloalkyl-C1.
s-alkyl-O-C1.g-alkyl-, phenyl-O-C4_g-alkyl-, benzyl-O-C4s-alkyl-, H-O-, C4_-alkyl-O-,
Cs.7-cycloalkyl-O-, C3.7-cycloalkyl-C4_3-alkyl-O-, phenyl-O-, benzyl-O-, N-
morpholinyl, and NC-, preferably by a substituent selected from the group of fluorine,
chlorine, bromine, Cq_g-alkyl-, FsC-, F3C-CH>-, F3C-O-, HF>2C-O-,
Cs.7-heterocycloalkyl-, C1.g-alkyl-O-, C3.6-cycloalkyl-O-, C3 g-cycloalkyl-CH2-O-, aryl-
CH2-O- and NC-;

R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R? being H;

R® being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R® being H.

2. A compound according to claim 1, wherein

Hc being tetrahydropyranyl-, preferably 4-tetrahydropyranyl,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by
one or two substituents independently selected from the group of fluorine, NC-, F3C-,
HF2C-, FH2C- F3C-CHaj-, Cq.¢-alkyl-, C4.g-alkyl-O- and up to one carbon ring atom

may be substituted with oxo;

R’ being the group
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FF \/N Exanpl e 245 WD 2010/ 112437PCT/ EP2010/ 054050 A mi cr owave
vial was charged with Exanple 5 (100 ng, 0.257 nmol),

5- Met hyl fwoan@vtaessoni ¢ acid (161.75 ng, 1.285 nmol), PCT/EP2010/054050
Tetraki s(tri phenyl phosphi ne) pal | adi um(0) (118.84 ng, 0.104 nmol) in D oxane
(1nmL); afterwards 1.02 nL (2.056 mmol) of a 2M aqueous sol ution of Na2003
wer e added. The reaction m xture was heated to 5 130C for 4 hours in a

m crowave owenWtdoling to 20C was fol l owed by acidification with HC 37%
until acidic pH and then extraction with dichloronethane (2x 2nL). The
organic |l ayer was dried over Na2SO4, filtered and the filtrate was
concentWRare under reduced pressure. The remaining residue was purified by
flash chronmat ography on Si 02 using cycl ohexane/ et hyl acetate m xture of

i ncr eaaN_rlp_%e %’g}%ﬂnttﬁegﬂned ﬁgﬁe/f?ﬁb?laor@é%w Sajd Xt b eﬁ’rﬁé %ﬁ%das

el uent uct o urther puritied by prepara (et hyl
acet at ér/ornydhe)gm(,@rm‘ @Badrohs, telbmelyt, pyrakoty| sfokamy| waygidyt,eezieridylieed wi t h a
gr/acetonrtlrrle 1:1 mxture yielding the title conpound as a white solid
(23°ng PY5e aé' HPLC- M5 (Method | E hydro): Rt: 8.93 nin 15 MS ( APCI
pos ): nmz 391 (MtH) + Exanpl e 246 A mcrowave vial was charged with
Exanple 5 (90 nmg, 0.231 mmol), 2-Furanboronic 20 acid (77.74 ng, 0.694
nmol ), Tetrakis(triphenyl phosphi ne) paI | adi um(0) (40.74 nmg, 0.035 nmmol) in
D oxane (1mlL); afterwards 0.46 nL (0.925 mmol) of a 2M agueous sol ution of
Na2003 \usrselegiad dromihe goaptafahemykeiheteraryhsaiddipterarddeingpelgsted n in a

mcro | r.and
aci di 11O SO et o3RI ittt Lteh o Yiay S fey

di chl orapaigdyriiaging®x WO 2010/ 112437PCT/ EP2010/ 054050 5 2nlL). The organic
Iayer was dried over Na2804 filtered and the filtrate was concentrated

8L SHEeR] S SISl R oS PR 1 Yo TP

ffeeze “ditahA@nk bSIrItbrIWtéqrr@@}R?W\@@éuaIﬁﬁirﬁ@@a E(IS) a white solid (28 nm,
32.2% . HPLC- M5 (Method T'E hydro): 8.42 mn'Ms ( APCl pos ): mz = 377

(M+H) + Exanpl e 247 0 10 A vi al Was charged under inert atnosphere with
Exanple 5 (100 ng, 0.514 mmol) and 4-(tributyl stannyl)pyridazi ne (227.6 ny,
0.617 mml) in previously degassed toluene (7 nL), afterwards

ol do ‘T NG SJRGRRTHEHT bt B M hortly ey BesthslPRid ofRer oEr e

t o 120GrinedreZutUfuentdIséleBleel YA \8e Q¥ @JC”F ofrﬂLR)rIn%a%hIo@rﬂe”brﬁnhIhé ORg-fliky Lt ed
with saturated NH4Cl water sol ution extracted with dichl oronet hane. The

or gani ¢ Hay.efFy@s Féh,Ce o B-eH NaziDd-, HFLCaD € C-a2ntetehecyiolddikyat, -GBS 4
concentrated under reduced pressure. The residue was purified by flash

chr omatzegk@p 1 .ealk§i-Q2C usiatiyl-d IOzl oyotoatknade) s ngea lkpln,oC 3 98 @oakykCyent . The
solid obtained was further 20 purified by preparative HPLC (eluent A: water
+ NHA0QOHKB-GHG 1.cbikgiht pBenge@t©@né-alkyl-e)oenzileOtC1. I;eII«ybn’pleOndlmelk(ybOaj ned as
a white solid (22 ng, 11 %9. HPLC-M5 (Method I E hydro): Rt: 6.33 min M5 (
APCl pés-Jreyeipalky- @8@:{MYQ'%'kMQ@EbWIDMBWﬂUH@PMWBQwNO Exanpl e 248
A round bo mfla har ed und i nert atnosphere with c per i odi de
( o7, gEnogn ny'oaeiwﬁer%*era@ SRS A R O

Ex I 0 0 I 1 Hy L I 6 ng, 5.138 mvol) and
thggpd%rrribtr&%l ?B‘?mnﬁ‘r‘% (315nTD ';\’30 p'f%\;/f&% ’az(ge@ asﬁﬁ éfol lowed by

NN -di i 9. i m xture
was heﬁ?}é(ﬁ?o 1&}6(9&‘@& @%k%@ CgtGe(r%};l(f:kg)aolIp€ ng tCEQ@F%%%%PgnCﬁnﬁg urggI
filtera@H:-OrandN@-;Celite pad that was rinsed with 10 di met hyl f or mam de

t hen saturated NHACI aqueous sol ution was added and extracted w th ethyl
acetate. The organi c phase was washed with saturated NH4Cl aqueous
solution, brine then dried over Na2SO4 and the sol vent was renoved under
reduced pressure. The crude product was purified by preparative HPLC

(el uentR%be.IIefsgrecred%M@ ol %{1@@% F%g@,y@%c‘_é-t FHEC-, aHPCt L),

conpound was~obtal ned as
25 preferanyR being H;
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HPLC- M5 (Met hod 1E Hydro): Rt: 6.37 min M5 ( APClI pos ): mz = 378 (M-H) +
WO 2010/ 112437PCT/ EP2010/ 054050 The fol |l ow ng exanpl es were synthesized in
anal ogy twotbm/mespar ati on of Exanpl e 248, using the corcesmpondiop@sbdr om des
and heterocycles as starting materials: Structure starting material:
heterocyc le RL [mm] MS (APCI pos, nmiz) Exanple 249 N H/ NN N It NNN N
NI NH 6.52 (Method | E hydro) 392 (MFH)+ Exanple 250 no L----(0 z IN_ UUL
y CZ\ Z2 8.75 Method 1E hydro 445 (MrH) + WO 2010/ 112437PCT/ EP2010/ 054050
Structure starting material: heterocyc le

R® being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and Cq_3-alkyl-,
preferably R® being H.

5 3. A compound according to claim 1, wherein
Hc being tetrahydropyranyl-,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by

one or two substituents independently selected from the group of fluorine, NC-, F3C-,
HF2C-, FH2C- F3C-CHaj-, Cq.¢-alkyl-, C4.g-alkyl-O- and up to one carbon ring atom

10  may be substituted with oxo;

R’ being the group
V—W—=

wherein

15 W is selected from the group of phenyl or a heteroaryl, said heteroaryl being selected

from the group of pyridyl, pyrimidyl and pyridazinyl,

V is selected from the group of phenyl or heteroaryl, said heteroaryl being selected
from the group of oxadiazolyl, triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl, pyrimidyl
20  and pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
attachment point of W to the CR?R® group in formula (l);
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RL [m] MS (APCI pos, miz) Exanple 251 0 H11 NNNF F F -1?21 \ N 8.63
Met hod 1E hydro 445 (MFH) + Exanple 252 o 79.89 ng (0.380 mmol) of
Exanpl e M8 2mvr2437ssol ved i n absol ute ethanol (2 nlL) 5pamdprZ&onssosd. 9
mmol ) of sodi um hydride (60% suspension in mneral oil) were added. The
m xture was stirred for 10 m nutes before the addition of 300 ng (1.521
mmol ) of [2-(3-Methyl-pyrazol -1-y1)-phenyl]-acetonitrile ( 6I;g)le 20A) .

Then t Wéhareinc\M and Miirdependenty i0é £aek ofcfaﬁrmp@mailw may keraubstituted By @nér owave
. Cool OC foll t f th I
?Zﬁﬂce&r%?é@%@ét' et SEpE TR a BB i cRiowings b C e diiious
| uti
Shase. whsCarEAC of EPCRAASHR 1 1% Psd Hﬁaé%vﬁ %@%ﬁé@@fwﬁ%@& 053050
th I d fied b
prgp:t?g;/alq\% @L@B%gp égﬁf‘a ﬂ%)'\Natt‘ér u@%g)%@&)ﬁg&‘a algﬂen eSInggg F lrJIr: el)e Th)é
| kd I
compound LG GHTRLYE L BHERES-Clo Qi XRPRRR CREERY Bif: V‘%IIBI%I B hin e
(APCl pos)e c%élk?l (3936:{%)'/:&%1@&@1 E%IIMW nﬁhéﬂw QSerWgl-©-SMnt hesi zed in
anal ogy to he preparati on of using the correspondlng ester or
ni tril enaphstiaylf amg NG prefeﬂaﬂaiy b)SEI’SI.mDStlﬂuent selecedotgrh-the grdngxanfluteing, tri | e

Rt [min] MS(ESI pos, mz) 253 Exanple HN_ Exanple 11B 11 10.09 Method 2F
376 ( Maplgrine, bromine, Cyg-alkyl-, Fgc F3C-CHy-, F3C-O-, HF,C-O-,

Cs.7-heterocycloalkyl-, C1.g-alkyl-O-, C3.6-cycloalkyl-O-, C3 g-cycloalkyl-CH2-O-, aryl-
10 CH2-O- and NC-;

R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R? being H;

15

R® being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R® being H.

4. A compound according to claim 1, wherein
20  Hc being tetrahydropyranyl-,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by
one or two substituents independently selected from the group of fluorine, NC-, F3C-,
HF2C-, FH2C- F3C-CHaj-, Cq.¢-alkyl-, C4.g-alkyl-O- and up to one carbon ring atom

may be substituted with oxo;

25
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0 Exanple 21A NN-\ \0/ Example 254 0 WO

2010/ 112437PCT/ EP2010/ 054050 A m crowave vial was charged with Exanple 19A
(50 ng, OwdRbiommd3y, 3- bronopyridazine (15 ny, 0.094 mroln)EPasid/ 054050

1, 2- Di mret hoxyethane (2.5 nL). The m xture was degassed and then

Tetraki s(tri phenyl phosphi ne) pal | adi um(0) (16.35 ng, 0.014 mmol ) and 165. 11
pL (0.33 mmol) of a 2M aqueous sol ution of Na2003 were 5 added. The

react i & being thheegreap heated to 120C for 1 hour in a mcrowave oven. After
cooling to 20C the reaction m xture was diluted with saturated NH4CL
aqueous sol ytion and extracted with dichl oronethane, dried over Na2SO4 and
the sol vent ¥w¥ 7é&nmoved under reduced pressure. The crude product was
purified by flash chromat ography on Si 02 using Di chl or onet hane/ Met hanol
98/ 2 as eluent. The title 10 conmpound was obtained as a solid (12 ng,

32. 89 WHESEH M5 (Met hod 1E Hydro): Rt: 7.12 min M5 ( APCl pos ): miz = 389
(M+H) + Exanpl e 255 15Exanpl e 53 (200 ng, 0.596 mmol) and hydr oxyl am ne
50% | N W 8EleCiBird thb grduB8BpREMYIor WeFigingl,xed toget her in absol ute

ethanol (6 nmL). The reaction mxture was réfluxed for 5 hours. The sol vent
was then renoved under reduced pressure to obtain 229 ng (0.621 nmol) of
N- Hydr oxy- 2- [ 4- oxo- 1- 8t et r ahydr o- pyr an- 4- y1) - 4, 5-

di hydr o- 1H pyrazol o[ 3, 4-d] pyri m di n-6-yl met hyl] - benzam di ne as a yel | ow

solid tpat j t ep. -

Foxy- 2 7 S ETolT B SR BHE prichyl S0 8Bar S ¥y being splepipa,

d] pyr i rirand thergud ofedxaglidzobenrianolyl pyrezo\2 2onanyl Opyaidy!, pyoin)idyesds us pended
in dry dichloromethane (4.5 nL), N, N-Diisopropylethylamne (0.79 n_L, 4.616

mrol ) WY598E8% and the reaction mixture was cooled to O C before the
addi tion of 25Trifluoroacetic anhydride (0.402 nL, 2.89 mol). The m xture

vas st iy prieblis@tfaehed¥at A0 0/pbRibR dIGV FHRARLY PBr40p8sifloh8ENsishpEor e bei ng
diluted with di‘chl oronet hane and washed with water and brine. The organic
phdfe witachmesd peingof NWAgthe GRIR @redp dnterota dbi vent was renoved under
reduced pressure. The remaining residue was purified by flash

o B A0 e A R S IS b by 751
el uant .or FhereupdHtlent@selebledl A tRE grodp &Muotfled eMiofifkl BrdnfiRe B, 2k -
, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-, HF,C-O-, C3.7-heterocycloalkyl-, H-O-C1.
g-alkyl-, Cq_g-alkyl-O-C1_s-alkyl-, C3.7-cycloalkyl-O-C4_g-alkyl-, C3 7-cycloalkyl-C1.
15  s-alkyl-O-Cqg-alkyl-, phenyl-O-Cq¢-alkyl-, benzyl-O-Cq¢-alkyl-, H-O-, Cq.s-alkyl-O-,
Cs.7-cycloalkyl-O-, C3.7-cycloalkyl-C4_3-alkyl-O-, phenyl-O-, benzyl-O-, N-
morpholinyl, and NC-, preferably by a substituent selected from the group of fluorine,
chlorine, bromine, Cq_g-alkyl-, FsC-, F3C-CH>-, F3C-O-, HF>2C-O-,
Cs.7-heterocycloalkyl-, C1g-alkyl-O-, C3 g-cycloalkyl-O-, C3 g-cycloalkyl-CH2-O-, aryl-
20 CHy-O- and NC-,

wherein more preferably W and V independently of each other optionally may be

substituted by one or more substituents selected from the group of fluorine, chlorine,

HsC-, F3C-, CH30O-, N-morpholinyl, and NC-, more preferably selected from the group
25  of fluorine, H3C-, F3C-, CH30O- and NC-;
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HPLC- M5 (Method 1E Hydro): Rt: 9.22 min M5 ( APCl pos ): mz = 447 (MHH) +
10 Exanple 256 o0 A mcrowave reactor vial was charged under inert

at nospherwowotonieapper (1 )oxide (5.1 ng, 0.04 nmol), cesipgmerasibopate (154
ng, 0.47 mmol), 2-hydroxy- benzal dehyde oxime (9.7 ng, 0.07 mol ), Exanple
40-8 (100 ng, 0.24 nmol) and 15 pyrazole (32.1 ng, 0.47 mmol ). Acetonitrile
(5 mL), previously degassed, was added. The reaction m xture was heated to
80C for 2 hours using a mcrowave oven. After cooling the reaction m xture
was diluted with dichloronethane and filtered through a Celite pad. The

S e SRR PR A B T Lo B ot o
resul t??%ﬁ%??zﬁ%%@ﬁfu”her purified by a three step procedure: (1)

conver orrespondi ng hydrochl oride salt by addition of ethyl
acetate followed by hydrochloric acid (6 Min isopropanol) and subsequent
evaporation of the volatiles under reduced pressure; (2) trituration with
et hyl acetate and subsequent renoval of the solvent by filtration; and (3)

| i beratijon of the free base by addition of ethyl acetate 25and extraction
wi t b aRR"agisg selestedifroonthefgrpop &8 &i-Liarieh bnét HF 04, biel- MndGasalkyb,

2010/ 112437PCT/ EP2010/ 054050 separation and renoval of the solvent fromthe
or gani ®refgyably dweing Educed pressure. 30 ng (31 % of the product were
obtained. HPLC-Ms (Method 6): Rt = 1.45 min M5 (ESI pos): mlz = 411/413
(MtH + (A) 5 The foll owi ng exanpl e was synt hesized in analogy to the
preparation of Exanple 256, using the correspondi ng brom de and heterocycl e

as st arg iNeripbid atsordingt toushiri €, whafdihng nmaterial : bronide starting
material: heterocyc le Rt [m n] MS(ESI pos, niz) Exanpl e 40- 1.50 445

9 (MetHebengHptraydippy@nyl-, d 6) 257 z.

10  whereby one or more carbon ring atom(s) thereof optionally may be substituted by

one or two substituents independently selected from the group of fluorine, NC-, F3C-,
HF2C-, FH2C- F3C-CHaj-, Cq.¢-alkyl-, C4.g-alkyl-O- and up to one carbon ring atom

may be substituted with oxo;

15 R being the group
V—W—=
wherein

W is selected from the group of phenyl or pyridyl,

20 Vs selected from the group of phenyl or heteroaryl, said heteroaryl being selected
from the group of oxadiazolyl, triazolyl, pyrazolyl, pyrrolyl, furanyl, pyridyl, pyrimidy!
and pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
attachment point of W to the CR?R® group in formula (l);
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Exanpl e 40- z-z 1.46 425/ 427 8 (Metho (M+H) + Exanpl e d7) (d)
258 WO 2010/ 112437PCT/ EP2010/ 054050 Structure starting materi al:
bromi de swernbiomgz4sat erial: heterocyc le Rt [min] MS(ESI ppogpr2emms40Bxanpl e
257 Exanpl e 40-

wherein W optionally may be substituted by one or more substituents selected from
the group of fluorine, chlorine, bromine, HsC-, F3C-, CH3O- and NC-, preferably
selected from the group of fluorine, chlorine and FsC-;

and wherein V optionally may be substituted by one or more substituents selected
from the group of fluorine, chlorine, HsC-, tert-butyl-, F3C-, CH3sO-, cyclobutyloxy-, N-
morpholinyl, benzyl-O- and NC-;

10 R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R? being H;

R® being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and Cq_3-alkyl-,
preferably R® being H.

15
6. A compound according to claim 1, wherein

Hc being tetrahydropyranyl-,

whereby one or more carbon ring atom(s) thereof optionally may be substituted by

one or two substituents independently selected from the group of fluorine, NC-, F3C-,
20  HF2C-, FH2C- F3C-CHay-, Cq.-alkyl-, C16-alkyl-O- and up to one carbon ring atom

may be substituted with oxo;

R’ being the group

V—W—=
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9 | / z-z 1.50 (Metho d 6) 445 (MiH)+ u_LL Oz z |_ / a 11 H

N\ y N Exanpl e 259 WO 2010/ 112437PCT/ EP2010/ 054050 A mi crowave vi al
was char gwd 20igrh28xanpl e 19A (70 ng, 0.16 mmol), 2- br omMpeBHEP2010/054050
tert-butyl-pyridine (69 ng, 0.32 mmol) and DMVF (2.0 nlL). The m xture was
degassed then Tetrakis(triphenyl phosphi ne)pall adiun(0) (9.2 ng, 0.01 nmol)
and potassium acetate (55.1 ng, 0.56 mmol) were added. The reaction m xture
was heathefeto 5 145C for 45 nin in a mcrowave oven. After cooling to 20C

t he sol vent was renoved under reduced pressure. The crude product was

purifi ; Vv - - - % TF. £ _Aet hanol ) .
The rQ&'%Hgﬁﬁa%e??Q vaalag h%élﬁhlg\r%tggﬁuielOgHQ%yﬂu-zla;r@\?\bgélg gﬂé Brﬁgéggur e: (1)
conversion into the correspondi ng hydrochl oride salt by addition of

di chl oronet hane foll owed by hydrochloric acid (6 Min isopropanol) 10 and

subsequent evaporation of the volatiles under reduced pressure; and (2)
triturgjiqgqn with ethyl acefate a subsequent .renoval of the sqgl vent by
(1111 ad ety e sfssict fafife S Rbocintali Bir Bl REFJUr ochi of i de
sal 5. _kGSURRASAIG)). pyRimidy Brioyidaz B (Fibrepps) - 2z = 444 (MeH) + 15
The foll'owi'ng exanpl'e was “synthesi zed in analogy to the preparation of

exanpl e 259, using the correspondi ng bronopyridines as starting material s:
st r uct W eptienallyiisngubstiteteddy 1 te 4I\/Br€8€5§|b|}pﬂ)9,r 2ympore preferably 1 substituent

independently of each other selected from the group of fluorine, chlorine, HsC-, fert-
butyl-, FsC-, CH3O-, cyclobutyloxy-, N-morpholinyl, benzyl-O- and NC-,

V is attached at the 2 position of W, whereby the 1 position of W is the attachment
10 point of W to the CR?R® group in formula (1);

R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R? being H;

15 R being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R® being H.

7. A compound according to claim 1, wherein
Hc being 4-tetrahydropyranyl-,

20  whereby each carbon ring atom thereof optionally may be substituted by one or two
substituents independently selected from the group of fluorine, NC-, F3C-, HF2C-,
FH2C- F3C-CH»-, Cq6-alkyl-, Cq.6-alkyl-O- and up to one carbon ring atom may be

substituted with oxo,

preferably Hc being unsubstituted 4-tetrahydropyranyl-;
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brono- pyridine WO 2010/ 112437PCT/ EP2010/ 054050 structure starting
material: bronmp- pyridine Rt M5 (ESI pos, niz) Exanple 260 HN N/ N oo

6 1 NBr Iw62o0tmymn243%et hod 7) 458 (M+H) + \o / PCT/EP2010/054050

10

15

20

25

R’ being the group
V—W—=

wherein

W is selected from the group of phenyl or pyridinyl,

V is selected from the group of phenyl or heteroaryl, said heteroaryl being selected
from the group of oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyridyl, pyrimidyl and
pyridazinyl,

V preferably is attached at the 2 position of W, whereby the 1 position of W is the
attachment point of W to the CR?R® group in formula (l);

wherein W and V independently of each other optionally may be substituted by one

or more substituents selected from the group of fluorine, chlorine, bromine, C4_g-alkyl-

, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-, HF,C-O-, C3.7-heterocycloalkyl-, H-O-C1.
g-alkyl-, Cq_g-alkyl-O-C1_s-alkyl-, C3.7-cycloalkyl-O-C4_g-alkyl-, C3 7-cycloalkyl-C1.
s-alkyl-O-C1.g-alkyl-, phenyl-O-C4_g-alkyl-, benzyl-O-C4s-alkyl-, H-O-, C4_-alkyl-O-,
Cs.7-cycloalkyl-O-, C3.7-cycloalkyl-C4_3-alkyl-O-, phenyl-O-, benzyl-O-, N-
morpholinyl, and NC-, preferably by a substituent selected from the group of fluorine,
chlorine, bromine, Cq_g-alkyl-, FsC-, F3C-CH>-, F3C-O-, HF>2C-O-,
Cs.7-heterocycloalkyl-, C1g-alkyl-O-, C3 g-cycloalkyl-O-, C3 g-cycloalkyl-CH2-O-, aryl-
CH2-O- and NC-,

wherein more preferably W and V independently of each other optionally may be

substituted by one or more substituents selected from the group of fluorine, chlorine,
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Exanmple 261 NH \ o . -/ 1.38 min (Method 7) 418 (MtH + WO

2010/ 112437PCT/ EP2010/ 054050 structure starting material: brono-

pyri di ne w0 29/11ESE pos, nmz) Exanple 262 KN N H N/ o irtTiep@10/0€l050 1 N Br
1.53 min (Method 7) 422 (MtH)+ Exanple 263 H 1111

HsC-, F3C-, CH30-, N-morpholinyl, and NC-, more preferably selected from the group
of fluorine, HsC-, F3C-, CH30O- and NC-;

R? being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
5  preferably R being H;

R® being selected from the group of H-, fluorine, F3C-, HF2C-, FH2C- and C1_3-alkyl-,
preferably R® being H.

10 8. A compound according to claim 1, wherein
Hc being 4-tetrahydropyranyl-,

whereby each carbon ring atom thereof optionally may be substituted by one or two
substituents independently selected from the group of fluorine, NC-, F3C-, HF2C-,
FH2C- F3C-CH»-, Cq6-alkyl-, Cq.6-alkyl-O- and up to one carbon ring atom may be

15  substituted with oxo,

preferably Hc being unsubstituted 4-tetrahydropyranyl-;

R’ being the group
V—W—=

20  wherein

W is selected from the group of phenyl or pyridyl,
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Il NBr 1.22 min (Mthod 7) 402 (MtH) + WD 2010/ 112437PCT/ EP2010/ 054050
Clains 51. A conmpound according to general fornmula (I) with Hc being

t et rahydrwpyoanybssy preferably 4-tetrahydropyranyl, wherelgrrose/ ossos60r e
carbon ring aton(s) thereof optionally may be substituted by 10 one or by
two substituents independently selected fromthe group of fluorine, NC,
F3C, HF2CG, FH2G-, F3CG-CH2-, Cl_6-al kyl-, Cl_6-al kyl-0- and up to one
car bon W isrglegteehfMoay theegroupsafinhenytonheterascyl, seid heieragrylmeing selgctesl - vv- *

from ¢ 1 b BRI B0 By PR R 8 P BOML: nulihBuTS: e

2 p05|tan@|rp|£fdawnyvmereby the 1 position of Wis the attachnent point of W
to the group in fornula (I); WO 2010/112437PCT/ EP2010/ 054050 - is

t he bi t b h W ttach t he CR2R3 f | |
mir o1 1 DYEdaraly s rtAsBRE G NS 2 Bootienot Winhetain B oSty So W SUBEt | t at o

o o nd e P of a0 e R e R i Pedo 0t o)

C3_7-heterocycl oal kyl -, HOGi - 56 al kyI , G _6-al kyl-OG _6-al kyl-
C3_7-cycloal kyl-O G _6-al kyl-, C3_7-cycloal kyl-G
3-alkyl-O- G _6-al kyl -, phenyl -O- G _6-al kyl - , benzyl -O- G _6-al kyl -, HO-,

Sheﬁyf"v@%re o, SRl AR S e SloReet ?rﬁdwé%épé?ﬁtvé & bt e

sel ect efle fy r bhcher@U@hl@fran bming, H:O-OFide CHICENIENCC préferbls I-, F3C,
F3C CH2- HF2C- 0-, 10C3 7- heter ocgcl oal kyl -, G _6-al ky1l-
C3_6- cﬁ@ieﬁt@@i@mme nggep@jaﬂu@amqmm@mzeen Fabyil -~ CH2- 0- "and NC-; R bei ng

sel ected fromthe group of H, fluorine, F3C, HF2C, FHC, and

G 48-al kyl -, preferably R2 bei ng H, 15 R3 being selected fromthe group of
H, fluorine, F3C, HF2C, FH2C-, and C _3-al kyl-, preferably R3 being H
2. A conpound according to claim1l, wherein 20Hc bei ng tetrahydropyranyl -
pr ef er andywheregt Vaiptionelby meyyhe su\b&titlﬁlayl yreneor more substiiuentsiseteciedn( s)

t hereof o |onaII bstlt d bstitue

| ndeper@inis STl R o RMBHRe gHeern (- OR Mo Fefie, CHES crbBIBIgo N- Froc.
F3C CHnerpRblifylabéydyl-O-@ndoNeLkyl - 0- and up to one car bon ring at om may be
substituted with oxo; 25 Rl being the group WO

2010/ 112437PCT/ EP2010/ 054050 v-W-* wherein Wis selected fromthe
group of phenyl or a heteroaryl, said heteroaryl being selected fromthe
group of oxadi azolyl, triazolyl, pyrazolyl, furanyl, pyridyl, pyri m dyl and

T L R A e

pyrazol | ranyl, pyridyl, pyrimdyl and pyridazinyl, 10 \%
prefer%#yrﬁ%{/a t%éclz i(5|uat the 2 position of W whereby the 1 position of W

is the attachment point of Wto the CR2R3 group in formula (I); wherein W
and V independently of each other optionally may be substituted by one or
nore substituents selected fromthe group of fluorine, chlorine, bromne,
G _6-al kyl - 15, F3C-, HF2G, FH2C-, F3C-CH2-, F3C-0-, HF2C 0-,

C3_7-h& ebejag@etwte@/from llhecgropp of Hal floarine, 6306 HF 2GA, Fdz@- &’ildaCkwaJky"

Cc3 7- cycloalk | ,O0-C _6-al kyl -, C3_7-cycloal kyl -Ci 3-al kyl -O- G 6 al kyl -
phenyl-p@@Ta@yzB IQﬂ'Dg Fhenzyl -O G 6-al kyl -, HO0-, G _6-al kyl -

C3_7-cycl oal ky1-0-, C3_7-cycloal kyl -G _3-al kyl-0-, phenyl-0-, benzyl- 0-,
N Pphol i nyl, and NC-, preferably by a substituent selected fromthe group
of “fluorine, 20chlorine, bromne, C _6-alkyl-, F3C, F3C CH2-, F3C-0-,
HF2C- 0-9. ACé’QrﬁFb@rﬁ@é@mir@athélm 1GwhBrew ky1-0-, C3_6-cycl oal ky1-0-,

C36- cycl oal k CH2- 0- ryl CH2- 0- and NG ; R2 being selected fromthe
gr oup dZLPE'ngf‘} tRSrahyEronysanyl-. HF2C-, FH2C-, and G _3-al kyl -, 25preferably R2
being H, WO 2010/ 112437PCT/ EP2010/ 054050

whereby each carbon ring atom thereof optionally may be substituted by one or two

substituents independently selected from the group of fluorine, NC-, F3C-, HF2C-,
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R3 being selected fromthe group of H, fluorine, F3C, HF2C, FH2C-, and
ClL 3-alkyl-, preferably R3 being H 53. A conpound according to claim1,
wher ei n Hyokeiomg243et r ahydr opyranyl -, whereby one or nor ectarben/0si08¢
aton(s) thereof optionally nay be substituted by one or two substituents

i ndependently selected fromthe group of fluorine, NG, F3C, HF2C-,
FH2C-, F3C-CH2-, Cl _6-alkyl-, Cl1 _6-alkyl-0- and up to one carbon ring atom
10may WdHG+hBsC1QH £dChistaikydx & 1.dalkbleOngnd lup tgramepcarbiv Tingtedom mag®eé/ i s
selected fromthe group of phenyl or a heteroaryl, said heteroaryl being
sel ect 84bplityiRG WEh@XBup of pyridyl, pyrinidyl and pyridazinyl, Vis

sel ected fromthe group of phenyl or heteroaryl, said heteroaryl being

sel ect : i A i lyl, pyrazolyl, pyrrolyl,
fur anyWe%im#b%bgmsggfmggéginﬁ%%b%y%éé*@ﬁg V preferably is attached at
the 2 position of W whereby the 1 position of Wis the attachnent point of
Wto the CRZR3 group in formula (1); WD 2010/ 112437PCT/ EP2010/ 054050
wherein Wand V independently of each other optionally may be substituted
by g}negr nnrﬁlaésubstituents selected fromthe group of fluorine, chlorine,
brofi n& R§NGIME QAUP F3C. | HF2CG-, FH2CG-, F3C CH2-, F3G-0-, HF2G 0-,
C3_7-heterocycloal kyl-, HO G- 6-al kYl-, G _6-al kyl-OCG _6-al kyl-,
C3_7-cycl oalyky-0 G _6-al kyl-, C3_7-cycloal kyl-G -

53-al kyl -O- G _6-al kyl -, phenyl-O C _6-al kyl -, benzyl-OC _6-al kyl -, HO0-,
G _6-al kyl-0-, C3_7-cycloal kyl-0-, C3_7-cycloal kyl-C _3-al kyl-0-,

phenyl \fherelpenzyl-0-, Nnorpholinyl, and NG, preferably by a substituent
selected fromthe group of fluorine, chlorine, bromne, C _6-al kyl-, F3C,
F3C- CH2-, F3C-0-, HF2C-0-, C3_7-heterocycloal kyl-, G _6-al kyl-0-,

C3_6- cWlinahrypyl-voherebg V optipaallkigisupsittuted by gyfluorine, cMerioe oafidCNC-; R2
being selected fromthe group of H, fluorine, F3C, HF2C, FH2C, and

C _3-alkyl-, preferably R2 being H 15 R3 being selected fromthe group of
H, fluorine, F3C, HF2C, FH2C-, and G _3-al kyl-, preferably R3 being H
4. A conpound according to claim11, wherein 20Hc bei ng tetrahydropyranyl -,
whefeby Briesteroanyirbeingsélectad fngmahewiteyp dhexadzapt trazalyl yoyrazolple
substituted by one or. t substituents independeptly selected fromthe

o oup. GHTOMbLIAT, MY PyBIMOyhene oy B, WO, G 6 al kyl <.

C _6-alkyl-0- and up to one carbon ring atom may be substituted with oxo;
25 WO Xpéﬁlidrilam??rg B4t 926 A5Prdfdrddf) NGr Dhendde Qr@reYably 1 supiafRing Wi s
selected fromthe ?roup of phenyl or pyridinyl, 5 Vis selected fromthe
group dndgpendentlyof reclk obwaryse]eaied dromethergrarp lof Beprige sehlerina dHiG-otert-he

group of .gxadjazalyk, trjazolyl yrazol yl ranyk, idyl, pyrimdyl and
pyri da%uﬁ\aT’%b@’ eh?bbrcé/F@éﬂﬁf@/N‘sﬁa’?‘??@@'ay'a@g%ﬂ@ %@%Ncgon of W whereby
the 1 position of Wis the 10attachment point of Wto the CR2ZR3 group in

f onsul &/ islattachiedratitine Wnsition offlie pdieaent the Dpositioh od W&y thepdtiaghaddny may be
substituted by one or ,mpre substituents selected fromthe group of

fluori rP@,'nté}fl‘&rt‘PH@ Chy Brigreup 5 fosmylacyl): | F3CG-, HF2C-, FH2G-, F3C CH2-,
F3C-0-, HF2C-0-, C3_7-heterocycloal kyl-, HOGC - 6-al kYl-, G _6-al
kyl-O-C _6-al kyl-, C3 _7-cycloal kyl-O-G _6-al kyl-, C3_7-cycloal kyl-G
- 153-al kyl -0 C _6-al kyl -, phenyl -0 C _6-al kyl -, benzyl-0O C _6-al kyl -,
HO0-, CG_6-al kyl-0-, C3_7-cycloal kyl-0-, C3 _7-cycloal kyl-C _3-al kyl-0-,
pheny! Rf-beihgseietidd fronntbergrolp of H-, fuatinsCFCprief £8-a5HgChyaral Sybsikyl-yent
sel ected fromthe group of fluorine, chlorine, bromne, G_6-alkyl-, F3C,
F3C- CHpreferady (R, bei8; 0- C3_7-heterocycl oal kyl -, G _6-al kyl-0-,
C36-cycl oal kyl1-0-, C36-cycloal kyl -CH2-0-, aryl-20 CH2-0- and NC-, wherein
nore preferably Wand V i ndependently of each other optionally may be
suB8ti t ut ed by one or nore substituents selected fromthe group of
fluorine, chlorine, H3C, F3C, CH30-, N-norpholinyl, and NC-, nore

prefer sel _ ; L { F3( 30, and
NC- b%?'rﬁ]g Sggﬁtcgécbt feréﬁfﬂrhgﬁ%? ﬁ'é%g ﬁoﬁ@%ﬁéﬂ#?q ﬂﬁ@ﬁﬁﬁz&%ﬁd ﬁ%_%ﬁk,y' FHC
and Cl_p’ﬁe@lrgmi,ﬂ3ggi grably R2 being H, 5R3 being selected fromthe group
of H, fluorine, F3CG, HF2C, FH2C-, and Cl_3-al kyl-, preferably R3 being
H 5. A conpound according to claiml1l, wherein Hc being tetrahydropyranyl -,
10 whereby one or nore carbon ring atom(s) thereof optionally may be
substituted by one or two substituents independently selected fromthe
group of fluorine, NC, F3C, HF2C, FH2C-, F3CCH2-, Cl1_6-al kyl -,

Cl 6-al kyl-0- and up to one carbon ri2fg atom may be substituted with oxo;
15R1 being the group V-W* wherein Wis selected fromthe group of phenyl
or pyridyl, 20V is selected fromthe group of phenyl or heteroaryl, said
het eroaryl being sel ected



fromthe group of oxadiazolyl, triazolyl, pyrazolyl, pyrrolyl, furanyl,
pyridyl, pyrimdyl and pyridazinyl, V preferably is attached at the 2
posi ti on wb 2Wo/mksreby the 1 position of Wis the attackoempr2@oiopios®f Wto
the CR2R3 group in fornula (1); wherein Woptionally may be substituted by
one or nore substituents selected fromthe group of fluorine, chlorine,
brom ne, H3C-, F3C-, CH30- and NC-, preferably selected fromthe group of
f 1 uori A, Aceoropourd aeePre®g-to @aiemd, wﬁeﬁe@yﬁhvccmnqundlis yoemedo@orm%gt i tuted
by one§g§ S@ﬁe substituents selected fromthe group of fluorine, chlorine,
H3C, YR tyl-, F3C-, CH30-, cyclobutyl oxy-, Nmorpholinyl, benzyl-0- and
NC-; 10R2 being selected fromthe group of H, fluorine, F3C, HF2C,
FH2C-, and Cl1_3-al kyl-, preferably R2 being H, R3 being selected fromthe
group of H, fluorine, F3C, HF2C, FH2C-, and Cl1_3-al kyl-, preferably R3
being H 15 6. A conpound according to claim1l, wherein Hc being
t et rahydr opyranyl -o whereby one or nore carbon ring @ton(s) thereof
optionally may be Jsubstituted by one or two substitugnts i ndependently
sel ected from t Hg of fluorine, NG, F3C, 20MF2 ~ \FH2C-,  F3C- CH2-,
-8 N and up to one BoN i g may be substituted

% dqthe group V-W* wherejn i s|phenyl ereby W

bst it ut by a fluorine, CH or F3&; Vis

option PN e
rol yl\ tpiazolyl,

het eroaryl b selected fromthe group of ox

pyrazol yl, 5p olyl, T@ranyl, pyridyl, pyrimd and pyr®dazi nyl, ; wher eby
V optionally is substituted by 1 to 4, preferably 1 or 2, nore preferably 1
substituent indepehdently of each other selected fromthe group of

fluorine, _ehloringl H3C, tertbutyl-, F3C, CH30-, cy yl oxy-,

N- nor pholji nyl , b€ ): and NC-, V is attached at {fhe\2 position of
W wher g fon of Wis the attachw&ny 10pci f" Wto the CR2R3
group i ; bei ng sel ected fromgha graup of fl uorine,
F3C-, -, and C1_3-al kyl -, prefefably R¥’be) ng K 16R3 being

sel ected frb group of H, fluorine, F3C, FH2C~ ,"and

Cl_3-al kyl -, préferabl y°R3 being:H 7. A conmpound according to claim1,

wherein Hc being 4-tetrahydropyranyl-, 20 iﬂereby each carbon ring atom
N

t hereof optionally y be substituted by ¢ or two substituents
nlr

i ndependently sel eg romthe group of of i ne, NCnun

F3C CHXs_ CJ_6-al kyl - )| G 6-al kyl-0- and up te
th ©xoy” pleferably Hc being unsuBstiltutled ™

4-tetrahyady apy - ; 010/ 112437PCT/ EP2010/ 054 1 bgiﬁ? t he; group

v- W-* wherein s sal ected fromthe group of phe or gidinyl, Vis

sel ected fromthe group &f phenyl or heteroaryl, said heteroaryl being

selected fromthe group of oxadiazolyl, triazolyl, pygpazolyl, furanyl,

pyridyl, pyrimdyl arffl pyridazinyl, 10 V preferably i§ attached at the 2
y.the 1 position of Wis the a%r%ﬁﬂ?gnt point of Wto
e

position of W whefekb
the CRNQ group in My (1); wherein Wapd._ V ind ently of each other

, HF2C-, FH2C-,
Nng atom may be

optionarT et -tut ed by one or norlé S| bstftudnt S\ sel ected fromthe
group of fl chlori)ae, bronine, G 6N , F3CF T~ HF2C-, FH2C-,
F3C- CH2-, F3C 0- 2C @-, _7-heterocycl oal kyl o - al kYl -,

C _6-al kyl -O G 6cal kyl -4 _7-cycl oal kyl -O- G _6- yl-, —o
C3_7-cycl oal kyl -Ci 3-al kyl -O- G _6=al kyl -, phenyl -O G _6-al kyl -,
benzyl -O-CG _6-al kyl-, HO0-, G _6-alkyl-0-, C3_7-cycl ogl kyl-0-,

C3_7-cycl oal kyl -G _3-al ky1-0-, phenyl-0-, benzyl-O0-, mor phol i nyl, and
NC-, pkﬁféfably by &S ituent selected fromtheHjro f fluorine,
20chl orliney_bronmi ne l\GL6Mal kyl -, F3C-, F3¢ , HF2C- 0-,
C3_7- het érodyclloal Kyl ¥~ ¢ _6-al ky1-0-, C36-icyc|| oalfky1¥o-,
C36- cycl oal K -, aryMCH2-0- and NC-g~ WaeTgj DI e erably Wand V
i ndependent |y of h other/optionally may be 25 5tituted/by one or nore
substituents sel ected fron?the group of fluorine, lorine® WO ;

2010/ 112437PCT/ EP2010/ 054050 H3C-, F3C-, CH30-, N-norpholinyl, and NC,
nore preferably selected fromthe group of fluorine, H3C, F3C, CH30- and
NG ; R2 being selected fromthe group of H, fluorine, F3C, HF2C,
FH2C-, and Cl1_3-al kyl-, 5preferably R2 being H R3 being selected fromthe
group of H, fluorine, F3C, HF2C, FH2C-, and Cl1_3-al kyl-, preferably R3
bei ng H.

H

N
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10 8. A compound according to claim1, wherein Hc being

4-tetrahydropyranyl -, whereby each carbon ring atomthereof optionally may
be substiwoteth/fayssone or two substituents independent!|ypselmpedieasfosom t he
group of fluorine, NC, F3C, HF2C, FH2C-, F3C-CH2-, Cl1_6-al kyl -

Cl_6-al kyl -0- and up to one carbon ring atom nmay be 15substituted wth oxo,
preferably Hc being unsubstituted 4-tetrahydropyranyl-; Rl being the group
v-W* 20 wherein Wps selected fromthe group of phenyh or pyridyl, Vis
selected fromthe group of phenyl or heteroaryl, said |heteroaryl being

sel ect ed fron1the%gr \of oxadlazolyl triazonI, , pyrrolyl,
furanylQ ¥ and pyrlda2|nyl |ab|v IS attached
at the 2 W mhereby the 1 positj Nbat t achnment

poi nt of W oup in fornula gy); mhereln W optli onal | y may be
substituted by ; or re substituents selgete am t he-girQup of
fluorine, chlo e, bronPne, H3C:, F3C, 3 -, prefgrably sel ected

fromthe group of fluorine, chlorine and F3C; 18 d whergin V optionally
may be substitutedby one or nore substituents selected fromthe group of

fluorine, chlorin H3C-, tert-butyl-, F3C, CH30-, cyclobutyl oxy-,

Nror phol i nyl, bENzyIF and NC-; 15R2 being selected fromthe group of H,
fluori ngN<F3C-, H I\IIZHZC and Cl_3-al kyl -, pref \R2 being H R3
bei ng §§1 ted fron1th group of H, fluorine, F3C N FH2G-, and
Cl_3-al 2 erah¥yR3 being H 20 9. /Adbpoyrid ding to claimi,
wherein Hc b. g) 4-t et rapydr opyranyl -, wh&xe each carbop_ring atom

t hereof optionally may ®e substifuted by one or sub |t ents
i ndependently selected fromthe group of fluori C, HFZC-

FH2C-, F3C—CH2- 6- al kyl -, Cl6-al kyl-O and up”to one chbon ri hg atom
may be sub *N ed wth oxo, preferably Hc being unsubstituted
4- tetrahy ropyra . 5 R being the group V-W-* whefein Wis phenyl

whereby Wpoptionally is substituted by a fluorine, H rine or F3C; 10V is
het er oas be}Mg sel ected fromthe group oxadi azpl yl|, Yyi azol yl,
pyrazol yl, Naykrol ) furanyl, pyridyl, pyrifNyl ad indazi nyl , whereby V

optionaIIyFIs S ted by 1 to 4, preﬂéyab y 1ljor 2, re preferably 1
substi t uent ndent|ly of each other sel T om t gnoup of

fluorine, chlor} , ycl ohut Yl oxy-,
N-nnrphollnyI,Nben;yl-O- and NC-, 15V is attachedvat the Op05|t|on of W
whereby the 1 ition of Wis the attachnment point of Wto the CR2ZR3 group
in formula (1); l bei ng selected fromthe group of HOQ fluorine, F3C,
HF2C-, FHZCé;’ d Cl 3-al kyl -, preferably R2 being H' 0 R3 being selected

fronlthe gr fluorine, F3C, HF2C\

preferably e|ng H. WO 2010/ 112437PCT/ A A conpound

according to claim1, whereby the conpourtiis
N

0] ;

0O
HN

\ I N

’ N N ’

N/ | N N

N O
(0]
HN ’
| \/N F 0
Na
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WO 2010/ 112437PCT/ EP2010/ 054050 , 11. A compound according to any of
clains 1 to 10 in formof a salt thereof, preferably in formof a

phar macewbealdy2aecept abl e salt thereof. 12. A conpourdrape@b@dssngot o any
of claims 1 to 11 for use as a nedicanent, preferably for use as a

medi canment for the treatnent of a CNS di sease, nore preferably as a

medi cament for the treatnent of a CNS disease, the treatnment of which is
accessible by the inkibition of PDE9. 13. Use of a cgnpound according to
claims 1 to 11 for tlhe treatnent of a disease that isjaccessible by the

i nhi bition of PDEfy 010/ 112437PCT/ EP2010/ 054050 N\Use of a conpound
according to any o i 1 to 11 for the treatnmepts Woration or
prevent gan~pf cognifty Nnpai r ment bei ng 4 d tfo perception,

concent\gti cgognhition,\ | earning or nenoryo € -rabI{%TB patients that
suf fer ) soci a earni ng and nenory i rments, Jage- associ at ed

cul ar\dengnti a; crani ocerebral auma, SProke, denentia
occurring afte rokes st stroke denentia), post-traumatic denenti a,
general concentration inpairnments, concentration inpairments in children
with learning and neppry problens, 10Al zheiner's dikease, Lewy body
dementia, dementia wijth degeneration of the frontll ”ob , including Pick's
syndronme, Parki nsqp-S>gi-sease, progressive~aucl ear, Ky, dementia with

corticghasal degen ratlonﬁdanyotropic | at€érd| sql erosis\ (ALS), Huntington's
i i's, thalam c degederatfon, Cregutxfel d-Jacob

di sease, |
denenti a, WHl

il epsy, tenporal 15IQpé epi l epsy, schizophrenia
with dementN a

psychosis, nmore pr&ferably Qognitive ;

i npai rrent bein | at ed.w ¥h Al zheinmer's disease and nore preferably
cogni tive inpairment being®related to | earning or nory in patients
suffering from Al zhei ner's di sease. 20 15. Phar fcal conposition

conprising a conpoundfaccording to any of t| and a

phar maceyt i cal carrj tionally in confiinati gh WtH anot her active

i ngredi ent”. 2516. arnpceuti cal conposi th eQr di n claim15 . for the
tiyonnNas defined by any of ms {2 fo 14. WO

treat
2010/ 11243 RCI EPZ010/ 054050 17. Method for th reat me@t of a condition as
defined in dhy 0 ainms(12\to 14 in a patient conprising adm nistering a

t herapeutically ve a t of a conpound accordifg to any of clains 1 to
11 to said patient in need thereof. 518. Method ac ding to claim17,
whereby the condition_is Al zhei ner's di sease. 0 according to

claim17, whereby thefcondition is schi zophfeni g~ 3 thod according to
claim 17, whereby MNGFEEfthion is epile .&10 21

Mey hod according to
(3 ngition is cognitiVe NApayrne agsociated with
Al zhei mer' g g€. N~ N 22. Method according

) clai m 17, whereby the
rment 15associ ated Wi th schiZophrenia.; 23.
, Whereby the condition is cognitive inpairnent

i 1
associ at & wi t h epit epsy’~g .
| Ly
N ~
0 ~ N
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11. A compound according to any of claims 1 to 10 in form of a salt thereof,

preferably in form of a pharmaceutically acceptable salt thereof.

12. A compound according to any of claims 1 to 11 for use as a medicament,
preferably for use 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 PDE9.

13. Use of a compound according to claims 1 to 11 for the treatment of a disease that

is accessible by the inhibition of PDE9.
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14. Use of a compound according to any of claims 1 to 11 for the treatment,
amelioration or prevention of cognitive impairment being related to perception,

concentration, cognition, learning or memory,

preferably in patients that suffer from 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, epilepsy, temporal

lobe epilepsy, schizophrenia with dementia or Korsakoff's psychosis,

more preferably cognitive impairment being related with Alzheimer’s disease
and more preferably cognitive impairment being related to learning or memory

in patients suffering from Alzheimer’s disease.

15. Pharmaceutical composition comprising a compound according to any of claims 1
to 11 and a pharmaceutical carrier, optionally in combination with another active

ingredient.

16. Pharmaceutical composition according to claim 15 for the treatment of a condition

as defined by any of claims 12 to 14.
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17. Method for the treatment of a condition as defined in any of claims 12 to 14 in a
patient comprising administering a therapeutically active amount of a compound
according to any of claims 1 to 11 to said patient in need thereof.

18. Method according to claim 17, whereby the condition is Alzheimer’s disease.

19. Method according to claim 17, whereby the condition is schizophrenia.

20. Method according to claim 17, whereby the condition is epilepsy.

21. Method according to claim 17, whereby the condition is cognitive impairment

associated with Alzheimer’s disease.

22. Method according to claim 17, whereby the condition is cognitive impairment

associated with schizophrenia.

23. Method according to claim 17, whereby the condition is cognitive impairment

associated with epilepsy.
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