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It is possible in 30 this way for the second nessengers cAMP and cGW to
control a wide variety of WD 2010/ 026214PCT/ EP2009/ 061455 2 physi ol ogi cal
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Particularly high expression was found in the nouse kidney, brain, lung and
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10affinity for cGW. PDE9A is therefore active even at | ow physi ol ogi cal
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WD 2010/ 026214PCT/ EP2009/ 061455 6 I n each of the definitions, A, A2, A may
be either only the C3-C8-cycl oal kyl group (Ala, A2a) or only the

C4- C8- cyaWwoabloanyiisgroup (Am A2b). A3A being a C3- C8- cyclrambhéuglosgsoup,
wher eby the nmenbers of C3-C8-cycl oal kgl 5group being selected fromthe
group of cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and
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R129- CalidanlunglbstitBiedSeyGlodikyd Inkgibty, inGhe G-pdsityon of thBIy2&Eqlopyrimidine.
(R1)2N-C_6-al kyl -, R1-0-, R1-S-, R1-00-, 20 R 0-00-, (RL)2N 00-,

R1) 2 k. 0 R1
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(R1) 2000t LA Ry 783 A 7t 8y RN 6l k1 -
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o net 8Pbeye TN 8! P fofeGar s S yfibngpya, mpared

ary - Cgluéogékdérancbeh@t@@dlkﬂsy@ﬂﬁbr’ﬁet@rﬁdmfEfardﬁbva@cu%@@lisle)abe where the above
menti oned nmenbers may optionally be substituted i ndependently of one

anot her by one or nore substituents selected fromthe group al'lsl which

consi 5U%69ff79f4§$?jréc”tf‘sesqﬂc‘?éds"t‘i‘and%émd?eantuwﬁ'l' (. Ox0, whereby this oxo

group prefera




WO 2010/ 026214PCT/ EP2009/ 061455 8 is only a substituent for a

het erocycl oal kyl group, HO, NC, 02N, F3C, HF2C, FH2C, F3C CHz2-,

F3C 0-, H¥®Gofra26:230- 0- C16-al kyl -, C1_6-al kyl -, C3_7-cyetcoalpkylns1468
7-cycl oal kyl -C1_6-al kyl -, aryl, aryl-@1_6-al kyl -, heteroaryl,

het eroaryl - Cl_6-al kyl -, C3_ 8-heterocycl oal kyl -

C38- het erocycl oal kyl -C _6-al kyl -, tetrahydrofuranyl-0-,
Stetrahydropyranyl-0-, piperidinyl-0- with piperidinyl being bound to 0 via
one of A4 i - di nyl-0- with pyrrolidinyl being bound to O
vi a ong%’f%ﬁ'ﬁﬁﬁ?@ﬁﬁw{%ﬁ' ("h 0)2N-Cl atoms, (R, _6-al kyl-, R10-0-,

(R10) 2N-00-, (R10)2N-CO-C1_6-al kyl -, R10- CO(Ri 0)N_,

R10- CQi(vFﬁl@bmerﬁﬂ&étmangegwmé)&:&tltut&%tﬁé}n(o?b?bd‘iolomm@lmdiﬁbﬂ)aamo 0-;
10wher eby any of the C3_7-cycloal kyl -, Cm heterocycl oal kyl -, %/

het er omayl resilgin @W&ﬁmgjp%ﬂaes @Q!’tqeé'h'%rbdﬁi99'§ﬁk/$0t'VHVp@Sp§P%\$ﬂ|¥ changes

a‘?fnm ps of the aforenentioned group
al sl w_ay 0 @n%lb\{%%%g @t'?[lb g{ﬁt%&gfn% menber of the group R12s2 which
consi sts of fluorine, chI or| ne, brom ne, NG, 02N, F3C, HF2C, FH2C-,

F3C F3C- 0- F2C- Q- 8- het er oc cloal RL0- 0- C1- 156- al kyl -
Cl 6%?9'?‘9"”%@@ glﬂ%v%éfc?‘emr@ée@bnv r@)’@ﬁr%“po%}défté?’ébl y
pi peri r

oL Pt Sl R POEVA t@?i’“ﬁé%%é&“ﬁﬁ et plohcHtor g0 Rontt a8

pyri nmi parighlar iy vienodfdiseasesattod ;reatmgrdlofmmqjyis a@geestbltmmlPDEBAycl opent yl,
cyfd ohex%ll | cycl oheptyl, cyclopentyl nethyl, ethyl, propyl, 1l-and 2-butyl,

-, 2- %Oﬁentyl , tetrahydrofuranyl and tetrahydropyranyl, where these
groups may optionally be substituted by one or nore substituents sel ected

from t hes gneter abrselivavor ee g@rsehsmeﬁfori taieiovitRs capelndieihabbrsTuSSrul | odi ne,
0Xx0, whereby this oxop%oup is only a substituent for tetrahydrofuranyl and

25t et r hyoe SpRNUdastHre eie madisamentson the reasmentof &N kigordersa” 7- cycl oal kyl -
C3_ 7-cycl oal ky1-0-, C3_7-cycloal kyl -C _3-al ky1-0-, CF30-, CF3-,

CS 8- h¢ ﬁ:l%P 5 2l kyl -
yrazol %Féﬁ&t}ﬁ‘élf gyieléwe of I'n Pﬁtt ﬁfﬁ%’%@kﬁ?@ﬁ!"é le&nfﬂdﬁ\ﬁ (yv 'ﬁﬁ ?\@ wher eby

the pyfavdytalie didehefifgot pgofdelp of t he af orementi oned group R13 sl may

30optionally be substitut ed by a rrerrber of the group al3s2 which consists

b oRboes cblE e B s BEsanl Bien P igs BT deE s paLpsnahaye o PO !

subst l fau/ematﬁeberécﬂdewrwmnéWf&fd@%rqﬁeebmmh.b.t%n ovér ot Pleeyfémﬂyl
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, land 2- propyl 1-

and 2- ﬁmnwers_end czheepfdarmqmlmgwal targetappdbyfthisangy psenidstharapeyitr opyr anyI
wher e %5 %ﬁ 8éOUDS may optionally be substituted by one or nore

subst | POENTEY%¢el ected from t he group R14sl which consists of fluorine,

chl orine, brom ne, iodine, oxo, whereby this oxo group is only a

subst i Ygeahother ob@btu@é\)@ltqumv@exducamﬂmwﬁdawmrmnwhmk trebenent but also

C _6-alkyl-0-, G yl -, CF30-, F3C, pyridyl, (R1)2N 00- 10nethyl -

N Hbr pf%’lﬂrﬂ‘ﬁm@n - rHPQ'y'Pat'O"Wfr@?&WWeS&ﬁHdWSQWaS%er eby the pyridyl,
pyrazol yl and phenyl group of the aforenentioned group al Asi may optlonally
be substituted by a nenber of the group al4s2 which consists of fluorine,
chlorine, H3CG, F3C, CH30-, HZNCO and NC-. 15R15 Rl being a substituent
selected fromthe group of phenyl, 2-, 3- and 4-pyridyl, whereby said
phenyl or 2-, 3- and 4-pyridyl optionally nay be substituted by

G _6-al kyl-0-, G _6-al kyl-, C37-cycloal kyl-, C37-cycloal kyl-0-. R1.1).11 R
being aryl or heteroaryl, 20with said aryl being phenyl, and said

het eroaryl being selected fromthe group of 2-, 3- and 4-pyridyl,

pyri mdinyl, pyrazolyl, thiazolyl, preferably phenyl and pyridyl, whereby
said aryl and each of said heteroaryl being substituted by one nenber of
the group R Atsl which consists of phenyl, oxadiazolyl, triazolyl,
pyrazolyl, furanyl, pyrrolyl, pyridazinyl, pyrimdinyl, and 2-, 3- and
4-pyridyl, whereby preferably said aryl 25or heteroaryl is ar-1-yl or

het eroar-1-y1l and the nenber of the group R10: 11 being attached to said
ar-1-yl or heteroar-1-yl at the 2-position thereof,



WO 2010/ 026214PCT/ EP2009/ 061455 10 and nore preferred the group R101'

consi sts of oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyrrolyl,

pyri dazi myb,2opynenisdi nyl , and 2-, 3- and 4-pyridyl, wherelxprpoosioersabl y said
aryl or heteroaryl is ar-1-yl1 or hetesoar-1-yl and the nmenber of the group
R101s1 being attached to said ar-1-yl1 or heteroar-1-yl at the 2-position
thereof, 5 and whereby said aryl and said heteroaryl and/or the nenber of
said group R101sl optionally may be substituted by one or nore nenbers of
the group al.o.i.s2 which consists of fluorine, chlorine, H3C, F3C,

Y/ 2 consi stsof fluorine,
H3C- P@&%@E%ﬁ@?ﬁ?ﬁ %1%99%3%@53@@“'?&“ tuent and different
from H (i.e. hydrogen). It is defined via the foI | owi ng definitions R23"
wher eb¥hé kemipudexslof des prddees irvieation des chiragtefsetdncgenaracionaurzgl: f r om
preferably (i.e. R2:1) to nore preferably (i.e. R12), and so on: 15R2: 1R2
being a substituent selected fromthe group of fluorine, NC, F3C, HF2C,
FH2C-, F3C- CH2%, carboxy-, Cl_6-al kyl -, C2-6-al kenyl -, 02-6- al kynyl -,
R10-S-, RQ-S- K1 3-al kyl -, C37-cycl oal kyl -, C37-cycl oal kyI -Cl_6-al kyl -, 03_
7-cycl oal kyINC2 §akkenyl -, C37-cycl oal kyl - C2_6- al kynyl -

Cm hete cycl\oal | - N03 8- het erocycl oal kyl -G _6-al kyl -

C38- heter CMQ kyIN C2_6-al kenyl -, 03_ 208- het erocycl oal kyl - C2_6-al kynyl -
aryl, apylNGl 6-alky| -, aryl-C2 6-al kenyl -, aryl-02-6- al kynyl -,

het er oar yl R het er éf /21 6-al kyl -, heteroaryl -C2_6-al kenyl -, heteroaryl
-02-6- al kynyl [RIri0- 0- R10- 0- C13-al kyl -, (R10)2N-, R100-00-, (R10)2N- 00-,
R10- 00- (R10) N-, R10-00-, (R10)2N- 00-(R10)N, R10-0-00-(R10)N-,

R10- SO2- (R10) N-, and Cl1_6-al kyl SO2-, 25where the above nenti oned nenbers
Cl %-al kyl -, C2-6-al kenyl -, C2-6-al kynyl-, R10-S-, RI-S-C _3-al kyl-,
C37-cycl oal kyl -, C3_7-cycl oaI kyl -G _6-al kyl-, C37-cycloal kyl-02-6- al
kenyl - aI kynyl -, Cm het erocycl oal kyl -,

Cm het g}tﬁg%f%gmﬁﬁéhé%m " kyl -, C38-heterocycl oal kyl - C2_6- al kenyl -

C38- het erocycl oal kyl - C2_6- aI kynyI , aryI aryl -G _6-al kyl -
aryl - CA |ed@|f|nedyiathea‘pg}®wng cBaf@uthnsyA whaegbyrmarlpdex i describes the order of

het eroaryl -G _6-al k 30het 6 al ken et er qar

"&b Biefiagioe! afe¥ing iRmpae gl g A BrpiRp el .8 8% ¥ho so

2010/ 086214PCT/ EP2009/ 061455 11 RL00- 00- (R10) 2N- 00-, R10-00-(R10) N-,

R10- 00-, (R10)2N-00-(R10)N-, R10-0-00- (Rl)N— R10- S02- (R1IO)N-, and

Cl_6-al lgyl S02- may_optionally be substituted independently of one anot her
byT®bnePor nBrkeirgiBsed- &@M€|§a§<¥| goUBPra EmGeHey RN YROIGUD, WHISFBDY: Bifsi st s of

Ho oy Rt U cie BiAGRE ordly beftd Gele B rorkic pradd Begyclotipfy

(R10) 26§/cloblR§tDb§2Noﬁént’§/+ aiybholhexylaoyblélRigﬁt)/QMcDGyclomtyll0R21 and R11 toget her

o b et mastbeger %gﬂ&s{@m@kﬁﬂﬁne 5o Rt Poles o siBioRErerY) 0,_s

SO S o] I two O or

at ons%)rd%ﬁgg%wd&%ﬁb@%nﬁﬁ Et jOldryéE? t’hdLy F%)E%"ﬁtect . 15 R2.2 R2
belng aydtummtaohereﬂntc;@d;ir@cpttmﬂemyloayalmctgdlenpl oyclbhematrr&nyl NC- F3C, HF2C,
FH2C-, F3C (El—% Fl 6|-alé¥l- C%_ -al kenyl -, C2_6- aI kynyl -, Rl-S—,

R1- S CYYE0QttRYieny!, E3Flopgtateisg e~ c37-cycl oal kyl -Gi_6-al kyl -, C3_

8- het erocycl oal kyl -, C38-het erocycl oal kyl - C1_6- al kyI , aryl,

aryl -Cl_6-al kyl -, heteroaryl-, 20heteroaryl-Cl_6-al kyl -, R10-0-,

R10- 0- C13-al kyl -, (R10)2N-, R100-00-, (R10)2N-00-, R10- CO (R1)N-, R10-00-,
(R10)2N- 00- ﬁ\RlO)N— and R10-0-00- (R10) N-, where the above nentioned nenbers
C1_6- afPkyl - t@n@aa@q{@ﬁwcloa@L@r%pW@Q Cerayslagikenyl gum vaiegeRy fhe

7 IR G Loyl diblo Borts Ser SRR by, ©

he2@®r oaygibblyl, B:yelbbglhtyl, cybidbefyl, ciellelyl Sndchtkaldoctyll R1) 2N-, R 0- 00-,

(R1) 2N -00- (R , ~RL-00-, (R1)2N- 00- R

opt | ona'f“i9 }h%én%”(l'B%rg' &JN@&! é&@%@'ﬁé&ﬁﬂb&g@Ppoﬁi@'rPSn%ﬁ'%aﬁd ESP"B&&!C'QE E%Wé
subst i e t I consi sts of fluorine,
chlori E%@G%?ﬁé%ﬁ%l 6\}'&Qhé>€é?'§l J%P%%B%yfz %%Fb FH2C-, F3C-CH2-, HO G _6-al kyl -
C _6-alkyl-0-, G _6-alkyl-OG _6-alkyl-, G _6- aI kyl -, (R1)2N-,

30(R1) 2N-Ci _3-al kyl -, and (R1) 2N-00-, WO 2010/ 026214PCT/ EP2009/ 061455 12
R23R2 being a substituent selected fromthe group of fluorine, F3C,

Cl 6-al kyl-, aryl, HO, Cl6-alkyl-0O, Cl _6-alkyl-0OC2 3-alkyl-, (R10)2N,
(R10) 2N-00-, R10-CQO(R10)N-, (R10)2N-00-(R10) N and R10-0-00-(R10)N-, where
t he above nentioned nenbers Cl_6-al kyl -, aryl, HO, Cl6-al kyl-0O,

Cl_6-al kyl -




50- C23-al kyl -, (R10)2N-, (R10)2N 00-, R10-00-(R10)N-, (R10)2N- 00-(R10) N
and R10-0- CO(RL)N- may optionally be substituted i ndependently of one
anot her byoaeom/ms2190r e substituents selected fromthe growmEpRR8®dmss ch
consists of fluorine, chlorine, brom e, NC, Cl_3-alkyl-, and F3C-, 10R24
R2 being a substituent selected fromthe group of fluorine, nethyl, HO,
CH3- 0-, phenyl, H2N-, Cl_6- all§ yl-O-00-(H) N, Cl1_6-al kyl-00-(H) N and
pheny! roea¢o-the wiedingionise AdbéV e Avenayi be either eidy tharEisHye-cyatsaky-gropheny | |

g{z)l\ll- on&yla16 B l%l?ﬁ& u@‘é@'%ﬁ@%&ﬁdgﬁl Ioi“l/'pd?‘% Efg))gl;lot E\gren)tl)ly gge(cl_)? N_rmrgy

fluorine, 15 R23 R2 being fluorine R3 is defined by the foll ow ng
definitions R3l whereby the index t descri bes the order of preference,
ascending frompreferably ( nore prefer ablég‘s.e. R12) and 20
so on: AR3: 1&?@'%@&@1@@1@VP'93U§V| drwpowherehysthsénﬁ@bgr%% s Ceuystoadigll ect ed

fCr206 ab@#yt?@ng egté:q’iﬁ:ynyt]ﬁ'é?gﬁ)ﬁp @Wgﬁgp@%%%?gropg&—&c cycl oal kyl -

C3_7- cyydiotesy, cycloh@payl keyld-cyciadety25 8- het er ocycl oal kyl -, aryl,

aryl -G _6-al kyl -, heteroaryl-, heteroaryl-G _6-al kyl -, RlO-O-,

R10-0-C _3-al kyl -, (R10)2N-, (RL0)2N- 00-, R10-00-(R10)N-,

(R10) 2N- 00- (R10) N-, and R10- 0- 00- (R10) N, where the above nenti oned

menber a*Ci _g-gdikyla Cs%%- @@d%@)ﬂyqroup@ﬁeﬁnéﬂnﬂél‘ybf wh'%lnob&ng selected from

RlS—Cl _3-arkyl -, C3_7-cycl oal % cycl oal kyl - 6- al yI

C3_8- htirteegr@upc)f@ablbpentyl aodm\yclo axx,ll -G _6-al kyl -, heteroaryl

heteroaryl -G _6-al kyl -, R1-0-, R1-0-G _3-alkyl-, WO

2010/ 026214PCT/ EP2009/ 061455 13 (R10) 2N-, (R10)2N-00-, R10-00-(R10)N-,

( ) 2N- CO- (R10) N-, and R10-0-00- (R10) Nmay optionally be substituted

i ndependently of one another by one or nore substituents selected fromthe

group R3:1sa tymmghydohexmprecﬁérablwolmax tiyl ?wnkthrmleénftomerm‘ Rig R® I@ézihlg

F3C, HF2 FH2C- HO Cl 6-a Cl6-

2% abligshes Bne 4rpkaiion oEsai SoGIEe Y RTogrordeTaral) HABEAA R R and

(R10) ZB'BQQ)n’e I@ﬁ lﬁ% ét’EEé’c%%%etNe' - 8%%utr%ﬂyo10§é18rc B%h%%”g‘ﬁwé%%ﬁhéfw

selected fromfluorine, F3C, HF2 FH2C- CHZ- t hyl, yl,

met hoxgubstpyentdding pyach&;d toessaidlcyclopbxenyw (a@dx belzyl , 10 where the above

menti oned nmenbers F3C-CH2-, nethyl, ethyl, methoxy-, pyridyl,

pyL%' dyl net hyl -, phenyl and benzyl may optionally be substituted
ependent|y of one another by one fluorine, R33 R3 i ndependent|y of

any other R3 being a substituent selected from 15fl uorine, F3C, HF2C,

FH2C , RF3CdEfiized aladtheerb owingREEfRRidre RY Wihareby tiee indexR4ldscribesi¢fié obribrby t he
follow ng definitions R4/5 m \mer%@il the i,ndex m describes the ?g)order of
sy

prefer@ﬁ@'&efe@é‘@énaﬁﬂj‘dﬂrﬂg)ffpm prele (i@ R moreoreterably di-8r Bf oF apdy
. / 2 /. tl f th
& substy Clonne e R ent S A ey srtened qIEBRRIFRL Y, 2. 2t e

FH2C-, and Cl1_3-al kyl-, 25 or WD 2010/ 026214PCT/ EP2009/ 061455 14 where the
above R&hti Rhedingearbebstituent selectgd tifoen the gmup-afenber ed cycl oal kyl gr oup
for nmed by R4:1 and R' may opti onaIIy be substituted |ndependently of one

o o DA o ISR S SIS S S LA DI R BILEL v o

HOClG @ &ﬂzzslarm Ly&dalkheeal-akyl- C; ClyBoalkpC, .- dierBi-al0sylcyRioa
(C1_8- alk %@7 yR4/ 5§2R3!5an R5 3%% in epéﬁdent g‘g ocr%,g aﬁ%iher

subst i Cueﬁdky(rwhb% B-th@&fpgyd@@lkyélc,t@ds hewwcﬁrﬂikWﬁn@r@h}é (s ef erably R4 and

der' i 11 GHoBI oY SR B Prab AR R S AR M RarSy cnce,

asgendiamw -f ayrOp g edfilesrabl, ¥ryliC.&-alkiryl lheteloatw,Gweﬂelefaeyla(bi-é‘alkylr, . R10.2.3))
and so on:
25 heteroaryl -Cos-alkenyl- and heteroaryl-Co¢-alkynyl-,

where the above mentioned members may optionally be substituted independently of

R"1$1 which

one another by one or more substituents selected from the group
consists of fluorine, chlorine, bromine, iodine, oxo, whereby this oxo group preferably

is only a substituent for a cycloalkyl group or a heterocycloalkyl group, HO-, NC-,



15R101 R1 i ndependently from any other potential Rl being a substituent
selected fromH, F3C CH2-, Cl6-al kyl-, C2_8-al kenyl-, C3_7-cycl oal kyl -
C3_7- cyclwellplo26343- al kyl -, C3_ 8- heterocycl oal kyl -,  PCT/EP2009/061455
C3_8-heterocycl oal kyl -C1_8-al kyl -, aryl, aryl-Cl_3-al kyl-, heteroaryl, and
heteroaryl -Cl_3-al kyl-, 20 and in case where two Rl groups both are bound
to the sanme nitrogen atomthey may together with said nltroqen atomforma
3to 7OIQ‘NFBﬂ_BIC6dHEE@GIF(H2¢C|EHQ Eﬁz TR 6g0O- arlb-Gdee+ HidhCanaliof-, & O-Cii2- gr oups

N o IR RO RIS G P B B0 Bhry B Ry clogikv-Ree B aiGey 1 - 25

and wheg chBR a@ovce ;regmoém dCheakel-e- R @rd-c, CARyR/ tbroar@d2_8- al kenyl -
A & oa I -G _3-alk @ﬁﬁ 1 g eterocycl oal kyl -

C3_ 7-cycl oal
C3_8- hee@rwybémmawl- h@tergar;yl k3yl heteg@ayy!- Cas-;?llkybp 3Castopterocyeakyar yl . and

het, b dt
o R ko BN e PR AR, E3 3 ST RO g s B i S B R BsBl) Dot acs ©
15 wi t beipgitbundttoayeia eneof o ring T-dtdnes, ClEhderss) clelign @ ycdivgl®ylithi ng as

defined above nay optionally be subst i t ut ed i ndependently of one anot her by
one or ﬁﬁ@f@t%r%)é@'i)@lﬁﬂrﬁ%nggpéﬁgé@lth@ brreeHe! g‘f'é@ﬁelﬂfrﬁlr{mﬁ erate®8si st s of

ho a1, (S0 BURR-CRRAIVBER) "B RS P b BIGICOL IR 0k To” Riol 2

- 10 " (R™),N- &0 @@L@p@g&ﬂem gcam?ﬂ)ramw&o@{(a&‘btue@t i-alkyanBRE-69-0- sabos) -i t uent

60t§ fro ro ;%{Ikyll_l- 5%‘?93&9@'8%&6{@0 cf-l'(1r6na|5§é|s’e where two

Rl gr opRs) 2PP€ED @r e(l'\b@HNCbbootd?P%Q%VF (R'EY,RO0E0-@'ON-Eh e KRy R'eges per with

said ni trogen 9tom forma 3t mber eé %er ocycl oal kyI ring, and

wher ei (RO, &'°-S8-(ROAIN- @mtqd;lsylof(Rt%m 2R ONCie-alkyhg (RENMESOmy be

or - N SSRGS Rera kS Gisove. ment | oned menbers C1 6 al kyl-

C3_7-cycloal kyl -, C3_7-cycl oal kyl -C1- 3-alkyl-, aryl and heteroaryl and in
case where two R1 %rou ps both are bound to the sane nitrogen atomthey may

t obfet hehegyraruedhei Gxogioatkym Cerhetgracyciarkyie @hdn dgterenad ecgupoal ky!
110 a5 LR AP, TR SPHAA okl BB AL By 20pRmRF RN 1 v of one

anot her one re” subst se ec rom € grou

whi chcgrwpsR§1 BiwHithigonsists M@uorlﬁéﬁehlomﬁé%rowﬁmﬂmo H\3©-@£N Fg&la 0- C1-
6- al kyl - 6- al kyl and C16-al k
i ndepeHE@Gt |F§H2CroFmCa§>HzotFra@r0po'r'E?§1CA1, Cre- f}%@W@V@O@lWEth cerfer eséhké'ct ed

25fro I QUi pfcwa”@Ln@qngL @EOW g?émypcgk%b Ra)rgl G det eroaryl

wher e t a ove frentione 7-cycl oal'kyl -, " aryl and
he2@®r o %@omy(aﬁ’t)mme é?gl\bmﬁﬂsiﬂﬂe)d |Fh R NLyRBfCGF(R YhoCher by

1 tor | ABY-RECHpad Ot R RSB b ey to R TR QIR BT CECT -

and CLREp Q- YR INLO2IRPEN IR NERLR NI ON - K

i ndependently from any ‘ot her pgt ent al al 1substl uent s%l ected from

the gr6Gh0sE1-balkyEl (RpNeGIO-(R DI 1ls-alloy- @rt%@i (Rt R’ -I‘»E@zatR)v)i\l-ﬁ:‘entl oned

menber s 6; lo y

mdeperalit RN c-,ﬁgz-iﬁiﬁﬁé%%é IRyRR T PR SRV s &' @ik 889 Grom st ne
grop aifdssomhi ch consists of fluorine, F3C— HF2C-, FH2C-, F3C- CH2-,
CH3-0-Cl- 6-al kyl-, Cl1_6-al kyl-, and C16-al kyI _O. R10.5 -10 K

i ndependently from any ot her potenti al al being a substituent selected from
the grgup o | .+ 10 where the above

ment i oﬁed hng'emgngg{}%étftugﬁl}%:él?& d’Ioterqeg tupy(?f may optionally be
substituted |ndependently of one another by one or nore substituents

sel ect @@Lga‘aﬂlom he- cg'lctolaaﬂkw:oﬁsiﬁdyiclwllqll O 1lsteokyln e s-heterocycioatigpe@dent | y from

each othe ref erabl el 0,12 re 15preferabl
bei ng &6 Fergcyqqé]gﬂsg 6<a|E§¥|i n@’yg ar?t"Féﬂéa%¥Paﬁ%%Qaryll@dag%tteﬁ?ﬁwg{jéﬁ'posi tiyon.
Theg lepikers i, j, k, t, m nin A, Ri, Rk etc. are indices, each of

whi ch shal i have the neaning of an integer figure: 1, 2, 3, etc. Thus, each
set of (Al Rti R2. k R 3 1.R415. m R10. ns,
where the above mentioned members may optionally be substituted independently of

R1.2.S1

one another by one or more substituents selected from the group which

consists of fluorine, chlorine, bromine, iodine, oxo, whereby this oxo group preferably



) in which the letters i, j, k, t, m n are 20defined by figures,
represents a characterised, individual (generic) enbodi nent of a conpound
accor di ngvoaogenernial fornmula |, whereby x is as herei nbetormpeesersshed,
nanely 0,1, 2,3,4, preferably 0,1,2, nmgre preferably 0 or 1. The specific
definitions of the substituents Ail, R.]J]3 R2.k3 R3 1, R4/5 m R10.n have
herei n been defi ned. It will be evident that the term (A Ri Rk R3
1. R4151smme.sumsti@mnéﬁmabehelmcy@lnqﬂnégeolzs;ﬂ@f,au(t{ W0, Bsthodih€nt s for a

. o f ot s
Tnan EHEE: ?%@-éée-’eﬁ“&ﬁtﬁ%&%&- O O rstter Cep I LS P —bcigbikyE: G s, m
R10. n) @?é@éll IeQ1 E’-ﬁlkt ea i-01-Qfa ehéte‘i@éﬁ?ﬂ fﬁ@er@@f’ﬂf@&eﬂk%y @J"e present

i nvent | on. 2010/ 6214P / EP2009/ 061455 17 The followi ng natrices 1 and
2 showhgtﬁfﬂcm&wn&ﬁesh%tﬁrQQY@qalMusoﬁi%Wt Hetrakydrotsarylder.ed preferred

enpocn AR CEaR iR PR B  C Rr Br e B R e Bl et
whi ch risg 0-ateimns Qﬂ,l/rrbﬂ/idmlyeo:wm p(yrftblrdﬁmmbelng tbckuhd @S0 VidDBhé of itheingt _
Spreferred enbodi nent ) : onpound,char agterised by general formula,(l), in
whi ch @Wéﬂ%dﬁsﬂth‘uéﬁ '\h{eecﬁé'ﬁylnéﬁ L R COre (RE) a?‘bmg i Rl ement s

der i mi CoR O Bl SHRCA R RS P R R 2 R T 0

(A2R1.(DO?Q).;L R3.1 R4/5.1 RlO 1) M-03 (A3R1.1 R2.1 R3.1 R4/5 1 R10.1) ML-04
(A4Rl 1 R2.1 R3.1 R4/5.1 R10.1) M- 05 (A4R12R2 3R3. 2R4/ 5. 2R10. 2) ML- 06

. 3R3. 2R4/ 0.4 3R4/ 5. 2R10. 2) M- 08
E erey %4?@“?% )C'%kggé '@’#4/9@/'2%8 Y- 10
A4R12 ]
EA4R12@8‘§‘ S 3okl Eﬁ’ imm O R v ol
m

groups of the aforementloned group ay optlonally be substituted by a

R"252 which consists of fluorine, chlorine, bromine, NC-, O,N-,

member of the group
F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-, HF2C-O-, Ca.s-heterocycloalkyl-, R'°-O-C.
15  g-alkyl-, Cyg-alkyl-, R™-0-, R"°-CO-, R"°0-CO-, and (R"°),N-CO-. Preferably

piperidinyl or pyrrolidinyl are substituted by R'°-CO-.

R R'being a substituent selected from the group of

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

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

R3S which consists of fluorine, chlorine, bromine, iodine,

selected from the group
oxo0, whereby this oxo group is only a substituent for tetrahydrofuranyl and

25  tetrahydropyranyl, HO-, NC-, Cis-alkyl-O-, Cis-alkyl-, Cs.7-cycloalkyl-, Cs.
7-cycloalkyl-O-, Cs.7-cycloalkyl-Cqs-alkyl-O-, CF30-, CFs-, Cs.s-heterocycloalkyl-, Cs.
g-heterocycloalkyl-C1.¢-alkyl-, HO-C1s-alkyl-, pyrazolyl, pyridyl, pyrimidinyl, (R"®),N-

CO-Cys-alkyl-, and phenyl,

whereby the pyridyl and phenyl group of the aforementioned group R"**" may
30  optionally be substituted by a member of the group R"*S2which consists of fluorine,
chlorine, H3C-, F3C-, CH30-, F3C-O-, HoNCO-, NC-, morpholinyl and benzyl-O-.



M-14 (A4 RL.3 R2.3 R3.2 R4/5.
R10.2) ML-16 (A4 R1.3 R2.3 R3.
R4/ 5.2 RIWo4p1oMbe18 (A4 R1. 3

2010/ 026214PCT/ EP2009/ 061455 1
ML-20 (A4 RL.4 R2.3 R3.2 R4/5.
R10.4) ML-22 (A4 R1L.4 R2.3 R3.
R4/ 5.2 R10.4) ML-24 (A4 Rl1.4

R3.3 R4/5.2 RI10. 4)

R™ R'being a substituent selected from the group of

R10.4) Mi-15 (A4 R1.3 R2.3 R3.3 R4/5.2
R4/5.2 R10.4) ML-17 (A RL.3 R2.4 R3.3
.5 R3.3 R4/ 5.2 R10.4) WBCT/EP2009/061455
ML-199(A4 R1L.3 R2.5 R3.4 R4/5.2 R10. 4)
R10.2) M-21 (A4 Rl1.4 R2.3 R3.2 R4/5.2
R4/5.2 R10.2) ML-23 (A R1.4 R2.3 R3.3
.4 R3.3 R4/5.2 R10.4) ML-25 (A4 R1.4 R2.5

%wmoogoom

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

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

R'4S1 which consists of fluorine, chlorine, bromine, iodine,

selected from the group
oxo0, whereby this oxo group is only a substituent for tetrahydrofuranyl and
tetrahydropyranyl, NC-, Cis-alkyl-O-, Cys-alkyl-, CF30-, F3C-, pyridyl, (R1°)2N-CO-

10 methyl-, N-morpholinyl-C1¢-alkyl-, pyrazolyl and phenyl,

whereby the pyridyl, pyrazolyl and phenyl group of the aforementioned group RS
may optionally be substituted by a member of the group R***? which consists of
fluorine, chlorine, H3C-, F3C-, CH30-, HoNCO- and NC-.

15 R™ R'being a substituent selected from the group of

phenyl, 2-, 3- and 4-pyridyl, whereby said phenyl or 2-, 3- and 4-pyridyl optionally
may be substituted by C46-alkyl-O-, Cis-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-O-.

R R!being aryl or heteroaryl,

20  with said aryl being phenyl, and said heteroaryl being selected from the group of 2-,
3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, preferably phenyl and pyridyl,
whereby said aryl and each of said heteroaryl being substituted by one member of
the group R"®"$' which consists of phenyl, oxadiazolyl, triazolyl, pyrazolyl, furanyl,
pyrrolyl, pyridazinyl, pyrimidinyl, and 2-, 3- and 4-pyridyl, whereby preferably said aryl

25  or heteroaryl is ar-1-yl or heteroar-1-yl and the member of the group R"*"*' being

attached to said ar-1-yl or heteroar-1-yl at the 2-position thereof,



M-26 (A4 RL.4 R2.5 R3.4 R4/5.2 R10.4) ML-27 (A5 R1.1 R2.5 R3.4
R4/ 5. 2R10.4) ML-28 (A5 R1.1 R2.5 R3.4 R4/5.2R10.5) ML-29 (A5 R1.2 R2.5
R4/ 5. 2R10wén0Mln28814( A5 R1.2 R2.5 R3.4 R4/5.2R10.5) M- 3pCTAP2082/0814582. 5

R3. 4
R3. 4

R4/ 5.2 R10.4) ML-32 (A5 R1.4 R2.5 R3.H R4/5.2 R10.4) M-33 (A5 RL.5 R2.5
R3.4 R4/5.2) whereby for each enbodi nents x being 0,1, 2,3,4, preferably
0,1 or 2, nore preferabl361g1 or 1 or only 1. 5 Another aspect of the

bei ng
i nvent
whi ch
(A Rt
defi ni

10

15

20

25

30

poe Mequetesred ergroup®'TNAT cansists of oxagiagelyk teazdlyr pyrnaaolyl,) , in
| ement s

DRV Bida ey Ry 8ad RS B ankf ph Sy PehBrR e bl

fhe s1ubstit are defined  as follo mat r
ur

ROy
shiangyldr ra1”darylug Bk -yl or heteroar-1-yl and the member of the group R

being attached to said ar-1-yl or heteroar-1-yl at the 2-position thereof,

and whereby said aryl and said heteroaryl and/or the member of said group R*%**

R1.0.1.52 which

optionally may be substituted by one or more members of the group
consists of fluorine, chlorine, HzC-, F3C-, CH30-, HaNCO-, N-morpholinyl, and NC-,

preferably R"*"%2 consists of fluorine, HsC-, F3C-, CH30- and NC-.

R? is a mandatory substituent and different from H (i.e. hydrogen). It is defined via the
following definitions R** whereby the index k describes the order of preference,
ascending from preferably (i.e. R>') to more preferably (i.e. R*?), and so on:

R*'  R?being a substituent selected from the group of

fluorine, NC-, F3C-, HF2C-, FH2C- F3C-CH»-, carboxy-, Cis-alkyl-, Co-g-alkenyl-, Co-6-
alkynyl-, R"°-S-, R'°-S-C.s-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-C1.g-alkyl-, Ca.
7-cycloalkyl-Co.s-alkenyl-, Cs.7-cycloalkyl-Cos-alkynyl-, Csg-heterocycloalkyl-, Cs.
g-heterocycloalkyl-C1s-alkyl-, Csg-heterocycloalkyl-Co.s-alkenyl-, Ca
g-heterocycloalkyl-Co.s-alkynyl-, aryl, aryl-C.s-alkyl-, aryl-Cos-alkenyl-, aryl-Coe-
alkynyl-, heteroaryl-, heteroaryl-C1.s-alkyl-, heteroaryl -C..s-alkenyl-, heteroaryl -Co.6-
alkynyl-, R"°-0-, R'"°-0-Cy.s-alkyl-, (R"):N-, R"°0-CO-, (R"*):N-CO-, R"°-CO-(R")N-,
R'-CO-, (R"):N-CO-(R'")N-, R"-0-CO-(R")N-, R"-S0,-(R')N-, and C1¢-alkyl-
SO.-,

where the above mentioned members Ci¢-alkyl-, Co-s-alkenyl-, Co-s-alkynyl-, R'°-S-,
R'-S-Cy.3-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Cq.-alkyl-, Cs.7-cycloalkyl-Co.e-
alkenyl-, Cs.7-cycloalkyl-Cos-alkynyl-, Csg-heterocycloalkyl-, Cs.s-heterocycloalkyl-C1.
s-alkyl-, Cs.g-heterocycloalkyl-Cos-alkenyl-, Cs.g-heterocycloalkyl-Cos-alkynyl-, aryl,
aryl-Cs-alkyl-, aryl-Cos-alkenyl-, aryl-Cos-alkynyl-, heteroaryl-, heteroaryl-Cq.s-alkyl-,
heteroaryl -Ca.¢-alkenyl-, heteroaryl -Ca.¢-alkynyl-, R'-O-, R'°-0O-C.s-alkyl-, (R'°)2N-,



M2-01 (Al R .0.i R2.4R3.3R4/5.2) M2-02 (Ai R .o0.i R2.5R3.4R4/5.2) M-03
(A2R1. 0. 1R2. 4R3. 3R4/5.2) WD 2010/ 026214PCT/ EP2009/ 061455 19 M2-04 (A2R1

. 0.1 R2.5R8.24f26212) M2-05 (A3R1 .0.i R2.4R3.3R4/5.2) M2cOfPed8Rd145®. i
R2.5R3. 4R4/5.2) M2-07 (A4R1 .o0.i R2.4R3.3R4/5.2) M2-08 (A4RLl .o0.i
R2.5R3.4R4/5.2) M2-09 (A5R1l .o0.i R2.4R3.3R4/5.2) M2-1 O

(A5R1alR2.5R3. 4R4/ 5. 2) whereby for each enbodi nents x being 0,1, 2, 3,4,

pr ef er ROIG-Q824, (3 BN-CE-, R'*-GO-€RPINF, R 3T Q-, ARIT)N-GO-(BAN-1IR'%O/0Kk 33 . m

5In ca ne | e A R, /5, 3 R.o.n i.s naqt fiined in any of
The or BReis Ror el 2o G k- SPr TandoPligidliupe JRs BRIy as ror A
R14, pfrﬂb@éﬁ@éﬁt&%f o affbther B¢ ohe drRby sYitRhes EelecRBlfromRRé grovief er abl y
R33- | or 525131 Rd4a2, preferably R4/53 for R4/ 5111 and R104, preferably R103

for RIBI"S'woichconsistvef fraitng, shlorine, bigreinei NR-292NefeCn HEes FbeG-i ncl ude
| f f A hey i f j |
oo PG CHEPE DR P Ca S DI i k- OB ARG RIOBN

accept a I 'nve

i |1 ust (RPRN-Ce;-aHaM, aad¢R'YiNe-GDor enenti oned matrix el enents, the

15f ol | ow ng exanpl es shall be given: WO 2010/026214PCT/ EP2009/ 061455 20 O
N NN R2

or

10 R*'and R*'together form a C..¢-alkylene bridge, wherein one or two CH; groups of
the Co.s-alkylene bridge may be replaced independently of one another by O, S, SO,
S0,, N(R™) or N-C(0)-R" in such a way that in each case two O or S atoms or an O

and an S atom are not joined together directly.

15
R*? R?being a substituent selected from the group of

fluorine, NC-, F3C-, HF,C-, FH,C-. F3C-CHy-, Cy¢-alkyl-, Cos-alkenyl-, Cog-alkynyl-,
R'™-S-, R"°-S-C.s-alkyl-, Cs.7-cycloalkyl-, Ca.;-cycloalkyl-Ci.-alkyl-, Ca.
s-heterocycloalkyl-, Cs.s-heterocycloalkyl-Ci.s-alkyl-, aryl, aryl-C4s-alkyl-, heteroaryl-,

20  heteroaryl-Cys-alkyl-, R'°-O-, R'°-0-C;s-alkyl-, (R"°):N-, R"0-CO-, (R'%),N-CO-, R™-
CO-(R")N-, R"-CO-, (R"):N-CO-(R")N- and R"-O-CO-(R"")N-,

where the above mentioned members C1¢-alkyl-, Co-s-alkenyl-, Co-s-alkynyl-, R"-S-,
R'0-S-Cy.s-alkyl-, Cs7-cycloalkyl-, Cs.7-cycloalkyl-Cys-alkyl-, Cs.s-heterocycloalkyl-, Cs.
s-heterocycloalkyl-C1.s-alkyl-, aryl, aryl-Ci.s-alkyl-, heteroaryl-, heteroaryl-C1.s-alkyl-,
25  R'%-0-, R"-0-Cys-alkyl-, (R"),N-, R"™°0-CO-, (R"),N-CO-, R"’-CO-(R"")N-, R"°-CO-,
(R™),N-CO-(R')N- and R'-0-CO-(R"®)N- may optionally be substituted
independently of one another by one or more substituents selected from the group
R%%S1 which consists of fluorine, chlorine, bromine, NC-, O2N-, F5C-, HF2C-, FH.C-
F3C-CHz-, HO-Cy¢-alkyl-, Cyg-alkyl-O-, Cy.-alkyl-O-C1.¢-alkyl-, C1s-alkyl-, (R"®)2N-,
30 (R™):N-Cy.3-alkyl-, and (R)2N-CO-,



[Rjx wth A being a substituent selected fromthe group of Al being a
C3- C8-cycl oal kyl group or 5a C4-C8-cycl oal kenyl group, whereby the nenbers
of C3- C8-wpcbmal2kmhs group being sel ected fromthe grouppofi/epy@boprsepy! ,
cycl obutyl, cyclopentyl, cyclohexyl, gycloheptyl and cyclooctyl, and the
menber s of the C4- C8-cycl oal kenyl group, being selected from cycl obutenyl,
cycl opent eny cycl ohexenyl, cycl oheptenyl, cyclooctenyl, cycl opentadienyl,
10cycl B exaB| bﬁyﬂg a sybﬁﬁh@mﬁtmﬂe@amﬁor@m gmupamfbl@ylhe E;@-I Ghemligtlt,i enyl ,

cycl ooghR Ll RYEROOEL LY BEEY L L iU ArvpBiG b Bl ected from
C3_7- cyr1op, KR'O‘)NC@ (Rio)ﬂqy{and R(BLYC@QR@NKW C2_6- al kenyl -

C3 7- cycI oal kyI _6-al kynyl -, theterocycl oaI kyI 15, theterocycl oal

kyl -G~ _6-al I- thet erocycl oal -C2_6-a e%z ,. C3_ 8-heter ocycl oal
kyl - C2WBeEg th@y@\@ﬁwe m&ﬂyone%mﬂm@rs G- 6a41|kk|y:l aryl éﬂQd -kt Qe Syie-alkyl-

ary. Y pylo h 1,0 e ar
02%6 al éFﬁ ’kyk ﬂ% ?121\{ g@nw % N;ig%%/ R ?abo%/ri& ﬁgntl oned
menber 630*65’( ymi;)mayaddtlpnblw bellssbstgu%efﬂlndefﬁerpm‘mmmlqnetﬁndﬁelobyeoae@rher by f
one or nore substituents ec ro onsi sts o
1 or | FIOTE SHPSRERRls Semtef onT s HouPdRs ™ At b By 0T SN BE ol or abl y
|s onl Mrcﬁ‘nlﬁgbﬁl@ it:g(églra”(fyp%c@Oc @oal kyl group or a heterocycl oal kyl group,

, FIF

, NG G, F3C-CH2-, F3C-0-, HF2C- 0-,
HOCl 6 al kyl -, G _6-al kyl -, 256 aI kyl -, 03_7 cycl oaI kyl-0-,

el o ?';f’aé.%m& mgstﬁ pirefted o iR op %é'néém%ﬁi@{ﬁ@-y%

8- het epacyled g‘%ﬁ‘k - egoeMploatkyh 1l and phenyl-CO-

C38- heter ocycl oa kyl )h C@-Q 9{1 2010;@2621%}‘[\)’/ EP2%09/y0614é

8- heterocycl oal kyl bei ng bound to 0 via one of its ri n?\kC- ato

C38- heW ﬁfﬁ:ﬁhﬂ @Q@u@m@mtlen%d rgnigersunethylo@heePerritgivl . dddNcy £1 bﬁ'KVérQJound to

( R0y 2ROV G ARG OBt IN- iR oo R B st BB AB s SRS 6 at kyi -

R10- COr(dEﬂ;@hﬂbntlﬁﬁbr@hlﬁ&h@)bVGheﬁ&r&hhnd fluoriRE)- 5CO- O,

R100- 00- 0-, R100- 00- (R10) N-, R100-00- (R1O)N-C1_6- al kyl-, (R10)2N- 00-0-,
(Rhi))ZN—COOCl_G al kyl -, (R10)2N-CO (R10) N-C1_6-al kyl -, R10S02- (RlO)N—
R10- S02- (R10) N-C1_6-al kyl -, (R10) 2N- SO2- (R10) N-C1_6-al kyl -, (R10)2N- S02-,
(R10) 2P S02REbofrpfilofime @nd Cl_6-al kyl - S02-, 10whereby any of the
C3_7-cycl oal kyl -,” Cm heterocycl oal kyl -, aryl-, heteroaryl-groups of

af orenenti oned group Rl1lsl nay optionally be substituted by a rrerrber of the
group RL 1.S2 which consists of fluorine, chlorine, brom ne, , NG,

N r%egwﬁc%t@ TR

R100- &fh 88 Oastisn fromIshe N SIp (8. R Yt fer RAORM), and
R10- m('gl%?rﬁf] c10%5 al %/alg "ORISTERIGEI ﬁ %oy%?re Idéléoogﬂ’(’g((( Rlo%) g on

R19D- 080 OR10) NC1_6- al kyl -, (RL0) 2N- 00- 0- (R10) 2N- CO (R10) N+,

(R10) 2N- S02- (R10) N-, (R10) 2N-00-0- Cl_6- al kyl -,

(R10) 2N-CO (R10) N-C1_6-al kyl -, R10-S02- (R10)N-, R10-S02-(R1)N-Cl1_6-al kyl,
(R1) 2N- S02- (R1) N-C1_6-al kyl -, (R10) 2N S02-, (R10)2N-S02-C1_6-al kyl -, and
Cl 6-alk 20 S2-; R2 being a substltuent sel ected fromthe group of R21
bei ng Rf‘ﬁorRr"nmdemendeﬁtB@famiFther Reteihg aISBIOSﬂIHEnt selactedXyom Cl1_6- al kyl -
C2- 6- al kenyl -, C2-6-al kynyl -, C3 7-cycl oal kyl - 6-al kyl-, C3_7-cycl oal

kyl 6- . al n C al k etero cIoaIkI
an het‘lL#?{WcP@ qﬁﬁé?f HEEHEREGT ;7{5 é” ét%‘?%cﬁ&f%%!%@f o é”%( r<’en§|
Cm het pibgy R Gas- d%Lal@ Ealc 6)kﬂ’dblkylv @3r7Yd:ycIoaIkyI C1.e-alkyl-, Ca.

ar I-CZGaIkenI-, ary -, heteroary

| -
%r oahpfer Q@.VQBO%{M@IGT yl ﬁ@ﬂ@@a@byl ,-f‘@ze@aarlkémroary{&@r@glylw R'°.0-,

& oo RO oM M0 g %@&8& RISPRR ROV, b Oy NN
R10- SOR((emD\(-Rm)de Cl_6-al kyl -502-, 30where the above nentioned nenbers

Cl_6-al kyl -, C2-6-al kenyl -, C2-6-al kynyI , C3_7-cycloal kyl-G _6-al kyl-
C3_7- I 6-
—7- CY R efe e Ybovemantioned members Cy¢-alkyl-, Co-s-alkenyl-, C-¢-alkynyl-, R'-S-,
R'-S-Cy.3-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Cq.s-alkyl-, Csg-heterocycloalkyl-,

30  aryl, aryl-Cyis-alkyl-, heteroaryl-, heteroaryl-Cy¢-alkyl-, R'°-O-, R"-O-C;.s-alkyl-,



al kenyl -, C3_7-cycloal kyl -C2_6-al kynyl -, Cm heterocycl oal kyl -,

Cm heterocycl oal kyl-Ci 6-al kyl-, Cmheterocycloal kyl-C2 6-al kenyl-,

Cm het er owpebmalelay! - C2_6-al kynyl -, aryl, WO 2010/ 0262¢t4REIdoee2069/ 061455
22 aryl - C2_6-al kenyl -, &yl-C2_6-al kynyl -, heteroaryl -,

het eroaryl - Cl_6-al kyl -, heteroaryl -C2_6-al kenyl-, heteroaryl

-C2_6-al kynyl - ,1§)R10) 2N-,  R100-00-, (R10)2N-00-, R10-00-(R10)N-, RI10-00-,
(R10) 20R OpN-REUY WN-Cat0RT-00-(R'RN-MR " RNCSBR ("0 )pNd, R 3+ G-(B ANk y | - S02-
may optional,l e substjtuted 5 independent | ope another by one or nore
subst | MartebalE o SaBRbind ReegpRieRLa e s dhet B oRER: Worer Y or  ne.

chl or i gghsthiets Relede frof2iNe: grogeR>'"FFéfkich ddntists of BGofii&-chidKreCLl_6- al kyl -,

Cl6-al kyl-O, Cl_6-al kyl-O CI 6-alkyl-, Cl 6-al kyl -, (R10)2N-,
( R10) 2Rraming, bJO&yDeN-,d%@-(leEeﬂy“-z KHa0=, Fs€oeHRHQ-, dHa-(Ra-alkylodet-1akykor m a

L L N A L L

N(R10) or NNC(0)-R1 in such a way that in each case two O or S atons or an
0 15and,an S;atom are not joined together di re_ctlg; R3 independently of any
ot her B3 beRn#nderendsbily Qbary oKIeE &t &$iNG 8 FLPRBUGPESRICEICIRIMbei ng f1 uori ne,
NC-, F3C, HF2C, FH2C-, F3C CH2-, C2-6-al kenyl -, 02-6-

al kynyhaofh, Fevaipat Kiiln,81 ficabky! methd._eBnNeheipcysogabify! -, aryl,

aryl - 0109 LY ki oégyf?%e%ém)%r 1-601‘@6-5{ Y ,p9(1|§$b)2|\|_ (R10) 2N

- CO-, ( pyrigy2iNeftoiRl @hengliargt bénay - , , - CO-, - 00- (RLO) N-, and R10-0- 00- ( R10) N-,
where the above nentioned nenbers 01 6-al kyl -, 02-6-al kenyl -,

02: 6-al kynyl -, 03 7-cygl oal kyl-01 6-al Kyl - het er ocyel oal kyl.-. aryl,

ar - Y i ptove Bt SR Nehiets & GC e etV BhYH FHR6RE: ko iyl

25( R1LOpyidiyimeip), pNeRP-andBehA0 mdylébtinally BEGLASRRed R@p¥nderthdof one

R10- O- %0- %mow ﬁ)ay gpti onalilyg be substi gut ed i ndepende}])t |y Igt:‘n}done anot her
by oneadethgpp osigkiaringent s sel ected fromthe group R3151 which consists of
fluorine, chlorine, bromne, NC, 02N, F3C, HF2C, FH2C, F3C CH2-, HO,
HO 01_6-al kyl -, G _6-al kyl -0-01_6-al kyl -, (R10) 2N-, (R10)2NC _3-al kyl -, and
(R10) 2N-00-; 30R4 and R5 being i ndependently of one another a substituent

sel ect R f r Riridepegdentby of amabdikr R¥ibeind-a subbktitbehnhsele€®@6-frorhF2C-, FH2C-,
and 01_3-al kyl -, WD 2010/ 026214PCT/ EP2009/ 061455 23 R4:1 and R' toget her

Wi t he car t t [ t are b d forma 3- to 6- nenbered
cyg]oaﬁ%%”eg%g@pf‘*%?EW%@%G@@E%@W?WE@ »menbers including the 3- to

6- menber ed cycl oal kyl group forned by R4:1 and R' may optionally be
substituted i ndependently of one 5another by one or nore substituents
selected fromthe group R4151' s1 which consists of fluorine, HO, NC,
02N-, E3¢, IE(FZ_C—, FH2C-, F3C-CH2-, 6-alkyl-, G _6-alkyl-, G _6-alkyl -0-
and (CR76- aRkPeingNastie. al i ndependently from any other potential R being
a substituent being selected 10fromthe group of R1 being H F3C CH2-,

G _6-al kyl -, C2_6-al kenyl -, C37-cycl oal kyl -,

Cm heterocycl oal kyl -, C3_8-heterocycl oal kyl -G _6-al kyl -, aryl,

aryl -G ﬁg- al kyl -, heteroaryl, and het e4rsoaryl -C _3-alkyl-, and in case where
two Ri R™gisodgfinedduhtherfolldwingdiafinitians Eéh“éwhiereb}gﬂale indexmt describcesithg
together wth said nitrogen atomiforma 3.tooéshenbered heterocycl oal kyl
A, Gt erdRtense 25 rele TR LRI BY Ge” Ree T BPBLy e BoR - { or med
my beR“ep) ap@dodh:-0-, -S-, -NH, N(C3_6-cycloal kyl)-,

-N(C3_6-cycloal kyl -G _4-al kyl)- or -N(C _4-al kyl)- and 20where the above
menti oned nenbers F3C-CH2-, C _6-al kyl-, C2_6-al kenyl -, C3_

Cm heterocycl oal kyl -, C3_8-heterocycl oal kyl G _6-al kyl -, aryl,

aryl-C _3-al kyl -, heteroaryl, and heteroaryl-C _3-al kyl- and in case where
two Ri p4groups bgt f btéqrgtﬂ HPOE i - may toget her
W th sg d ni troggnggtacl)ﬁfor ﬁlwgte§eb§8r} rren%ﬁ(;ér éggﬁgﬁg%tg?%ngrkyl ring as
def i ne(bubSthents)rsejeaded fromaHL luoeineubsT+, HR€4, FiHgepand€htslalkygf, one anot her
by one or nore

25 or

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

membered cycloalkyl group,



substituents selected fromthe group alnmsl which consists of fluorine,
chlorine, bromne, HO, NC, 02N, F3C, HF2C, FH2C, F3C-CH2-, HO G _

6- al kyl , WbR2e0y/26216- al kyl -, C _6-al kyl - and G _6- al kyl - @c/EP2008j08055
0,1,2,3,4, preferably being 0,1 or 2,14re preferably 0 or 1 or only 1;
30and salts, preferably pharmaceutically acceptable salts thereof. WO
2010/ 026214PCT/ EP2009/ 061455 24 Matrix el ement ML-19 (A

4Rt 3R2WBR3% ttmakfp\min@nﬂgmecbmmmén@ludbgﬁbeﬁd t<a6fmemibeged oygealkylal fornul a

o 06 PSR g B, B Catad R R oB el i b U Thlee s b B 86 U Rt oup

of CyCh?@tg%b o@@d)rqvi@ﬂeoémsy&uerﬁﬂsb@gfw womtthétgréwwﬁééljwakzﬁdzofn@metlhel
group o ein en - an rimdin yrazol y
hi azopf/ﬂuorm|%@ﬁ% 3 Nyclf&uwﬂz o Pz YO Ghesl L. BrbiRoot o1
cycd openpyi. e and. 2« -, 2- and 3- pentyl,
tetgr ah@%rkﬁm IkyI ngﬁ rahy §/é1a gl‘ﬂyl @%\A?ere t hese groups may

optionally be substltut ed by one or nore substituents selected from the
group R13sl which consists of fI uori ne chl orine, brom ne, iodine, oxo,

wher eb IS 0OXO0_gQro s .on| |t ent for tetr drofu | and
Lot r antiE B oyt anyRY2RR7Harg ndepeafipgiy of Seanghar pybSiehisubaani): -
Q7- Cygéleéﬂe'éiyrk&ﬁ H‘a?ﬁaﬂ%ﬁhe r‘éYéra R ghd R tBth b&ﬁéqq CF3-,
Cm het er ocycl oal kyl - - het erocycl oal kyl - al kyl -, HO-Cl1_6-al kyl -
pyr azol X% pyri dé pyr| md| n I, (R10) 2N- CO-C1_6-al kyl -, and phenyl,
wher eb e pyri an group of the aforenentioned group R13s1 may
opti onaIIy be substitut ed by a menber of the group R13s2 which consists of
flﬂgrine, chlorine, H3C-, F3C, CH30-, F3C-0-, H2NCO-, NC-, norpholinyl and
y1l-0-; 20R2 being a substituent of the group of R25 being fluorine; R3
|ndependently of any other R3 being a substituent of the group of R34 being
f1 uori R&isRéfinad blR&hbéoltcgwngdieﬂaMdasW?r wheoem/ thedbdiex nalesuhisés theent
selected, frgm of R4/52 bein or| ne, erably R4 and R5
bot h bAkig eférq SECRIHNS 001 PR ABHEE - RI> Hp ePTa Fg"ﬁf%@*?'b’dbt of the
group Rflo H- Cl _6-al kyl -, phenyl and pyridyl;
2010/ 0262 4PCT EP2009/ 061455 25 and sal ts, preferably phar rraceuti cally
acceptabl e salts thereof. In a specific errbodi ment of the latter matrix

el ement ML-19 R independently of any other Rl preferably is H, 5 Mtrix
eI enment M-26 (A4 R1.4 R2.5 R3.4 R4/5.2 R10.4) represents a conmpound

r di mgut 100 ] ¥ | ect ed
fr 5 ¢ R or Buengebeed BTt E anehOrpnentidsT tBadis MBS EHERS S “ni o
belng fretrected from the group of cycl opentyl and cycl ohexyl; Rl being a
substituent selected fromthe group of R14 being phenyl, 2-, 3- and 4-
pyridy|, cl oprapyl , cycl obut cycl opent yl cyclohexyl eth 1- and
> pr opbh Fo&: cawdc@smm Copiakdnyia i S BERR, CoeraRp P

et Ny HERRYE R 18NS e 8RS AP TR TrANaR) X DR bshtétér‘éraﬁq by one

nor e s t'Re whi ch ‘consi st’s’ of
fI uori aed hetdroaryﬂréh-ﬁalb;h ne, iodine, oxo, whereby this oxo group is only a
tituent for tetrahydrofuranyl and tetrahydropyranyl, NC,
Cl6-al kyl - O, CF30-, F3C-, pyridyl, (R10)2N-CO nethyl -
N- ror phad imithsChnBrathey R @Omwtwbréﬁgu@@%‘lﬂe same \MiFS I$J?ﬁ/aﬂb‘?r13tHéX/r' dyl,

pyrazolyl and phenyl group of t he af orenenti oned group 20 ma
opt i onmayyogethgumthi said edrdgpnaatamﬁbam @B to ﬁfeﬂgrrﬂ@@pedahammlqﬂiksdmm@s sts of

Subet | e uEEEhidtE ot B ok toursar e he R iia Wmed el de Rpfased,
ot her B3-Dei-Bg, NI$LPRCEL-Egbbakyl)t, hR(O5 LBpclohki3E | haikyy- bF UNT Neilk?p
25 and

where the above mentioned members F3C-CH»-, Ci¢-alkyl-, Co.s-alkenyl-, Ca.
7-cycloalkyl-, Cs.7-cycloalkyl-C1.s-alkyl-, Csg-heterocycloalkyl-, Cs.s-heterocycloalkyl-
Cqe-alkyl-, aryl, aryl-Cq.s-alkyl-, heteroaryl, and heteroaryl-C4.s-alkyl- and in case

30  where two R'® groups both are bound to the same nitrogen atom they may together



WO 2010/ 026214PCT/ EP2009/ 061455 26 al independently of any other R being a
substituent of the group of RL04 being H, Cl 6-al kyl-, phenyl and pyridyl;
X bei ng Oyd,281082é214preferably being 0,1 or 2, nore pref ecaldrro®oerssd or
only 1; 5and salts, preferably pharmacgeutically acceptable salts thereof.
Matrix el ement M2-01 (A1 R1.0.1 R2.4R3.3R4/5.2) represents a conpound
according to general fornula | with 10 A being a substituent selected from
t he grwitp said pitrogenrajora 108V @83 ty ¢ Inamkeredynetepocyiclaal kv riag -asyadfo@dk eny |

group, _where ers, o - cIo k ro bej ng selected from
She"P: A il At nPiv B sl Fepeao SRy inat S8 8r bREREr HOR, ohent v
and cyslignrtetts saettéd fofeteairdup fR19h§1\m41t:ﬁ>%oﬁ}3@ts)@ﬂ kenyl group, being
sel ected from cycl obutenyl, 15c cI opent en Bﬁyéd ohexenyl, cycl oheptenyl

i

cycl ooB¥@ing, chigfies PEQTD K@i éﬁ@rl,, CyEkbh F6r- &e@p%ﬁr,éﬂ?t -
ccooc tr (o} trienyl, cyclooctatetraenyl
) %el B ﬁ%éﬂwh%'g)'giﬁ'oﬁ{]yﬁ?%zﬁ'#@py%ﬂdA?{'s'na @ Rll bgl ng gryl or heteroa?/yl

mnth sald aryl being phenyl, and said heteroaryl being selected fromthe
group of 2-, 203- and 4-pyridyl, pyrimdinyl, pyrazolyl, thiazolyl,
preferably phenyl and pyridyl, whereby said aryl and each of said
het er ogkgy @ .Ng _subst ed b e nenb the grou ills.lwhich
cons: oRere RE BRlsRendsnn By 6 BSERGH Riprasar siotdensrccnd ol yi
pyri daﬁfbﬁb/t'he drplp B $i-Ngl o-afil, &5 7-cyeiodld 409¥fdyénbb|kywb%%%m%ﬂﬂ%rn@bl y said
aryl or heteroaryl is ar-1I-yl of heteroar-I-yl and the nenber of the group
al : 1s1heterogryRsat t ached to sald ar-1-y1l or heteroar-l yl at the 2-position
t hereof, WD 2010/ 026214PCT/ EP2009/ 061455 27 said aryl or heteroaryl is
aru} y1l or heteroar-1-yl and the nmenber of the group R13:1sl1l being attached
to said ar-1-yl or heteroar-1-yl at the 2-position thereof, and whereby
sai d aapdl imn@ssavitereeine RAT yrouwsdbeth dreebomitber th sémednugbgeb FBOL»EY5

optional Iy may be substituted b%/ one or nore nenbers of the gfrou R12 whi ch
consi stRYdPIENEs MiklesaigHIiGegere alamdorm @3&io /aRsobered REtsoCYE aaikHINg ny |

and NGypq r@rglba&%é’oﬁb% . Z-Qr%gjﬁfcgf tb% ﬁg[é-ra%ch@?f&gi:@ﬁ%gel n%% PG

R2ben a substituent sel ecte rom |ne

met hyl by HO-,, -NEO CHIB()-6; cyjehamtigt )-, Hﬂ&g,e-@i:l_o@l@ﬂ-@l4-a])(}ﬂ§)-drHNI§€1 4-alkyl)- and

Cl _6-al kyl -00-(H N- and phenyl -CO- (H)N-, where the above nentioned nenbers
rre¥5nyl CH3-0-, phenyl, H2N-, Cl1_6-al kyI 00-(H N-, phenyl-00-(H N may
option B H%p@é]g t L -

fluori ?}v’gbyelg%% I nd@%gﬂgﬂendt l'y of aﬁﬂ o%lhg %ﬁcg?ﬁ%lgﬁsu és/7t| rtﬁ%zﬂ%k lg@é{ ected

f rom t hralkyt-pagyl ahd R@&rberyh@nﬂlln@asawhars@vo RFgmypsreeta-are ib@0nai theind

t hyl R4 R5 bei d f t.h tit t
el ot SAmP B A ietonar Paser WaMs o ieger ORI HED 03 B2 abl y R4 and
RS bot hephiberett: h@ser’@eyél@amyﬂnr?g §s ﬂeflﬁé@b%@@ hyayoehtithafly beubdtituted e

preferably 0 or or'only 1; and salts, preferably pharmaceutically
acdept mﬁleeeaﬁerﬂtbf eh@ieanothes MHONEOrdneitsHbstiuanTts selsRedTaRANe JEOERA/ 5. 2)

2010/ 0862 1481 EEID0SF oL BB Ba e IR HE PRy PA et Ol O % rea 11 om

the grgakyb{ CAd-angilnand C5-4lRylc@cl oal kyl group the nenbers of which being
sel ected yr omthe group of cyclopentyl and cycl ohexyl; 5Rl1 being defined as
outlined for R111, nanely Rl being aryl or heteroaryl vm'th said aryl being
pheny| piend r 10 and
4-pyri 5 '557?‘ b%egléﬁ(‘f‘%rﬁ@pf&rgzo hé'e (?t%@ﬁ?l ﬁ, q{o@r”té er ab enyFCPae:rélid

py23 dyfrormﬂherggbypzaéll-bl ar. ylallthdCea{dyclofaIky&L dryhehdmmmy)brybel ng substituted by
one nenber of the group RLAtsl which consists of phenyl, oxadiazolyl,
triazolyl, pyrazolyl, furanyl, 10pyrrolyl, pyridazinyl, pyrimdinyl, and
2-, 3- and 4-pyridyl, whereby preferably said aryl or heteroaryl is ar-1-yl
or het ghapd th%dﬂo@r%ehh@né@méﬁﬁb&fs ¢ healgyioup Bé&bléék%e'&gl aid petepsaryp said
ar-1-yl or heteroar-1-yl at the 2-position t:bereo hore preferred the
group mmmllomﬂx bgtwbgtltu@@hmd@@@nqentlm ofi epeoanothephy @ﬂ@qulmOP_BS fur anyl

pyrr oI a i
prefer sﬁ%%ﬁtg%ge'}%(éd fr8m¢h§%9p§IR1?s§§y@'fh c%nggf%%ﬁl%@r 91%;'_6 't he
mepmer FBIECt FRCICHL O?d@@s@ beikyd, et t-atidyedahe Gatalk@rol-yl or heteroar-1-yl
at the 2-position thereof



and whereby said aryl and said heteroaryl and/or the nmenber of said group
R101s1 20 optionally nmay be substituted by one or nore nenbers of the group
R1"s2 whiwb 20mnesats of fluorine, chlorine, H3C, F3C, pCHEP»2009/02INED-
N-nor pholinyl, and NC-, preferably R'@ consists of fluorine, H3C, F3C,
CH30- and NG ; R2 being a substituent selected fromthe group of R24

bei ng quorlne met hyl, HO, 25CH3-0-, pheny], H2N-, Cl 6-al kyl -00-(H) N- and
phenyl RS R indepenwraty1ioir 26y ot PeTpatentialdR Udpimns a 2o balivest Seleceove

ment i op ed menbers heny N, Cl_6-al kyl-00-(H N,
phenyl - 861 t(‘ﬁ)%’ ﬁp&ﬂ%ﬁﬁypt}%ﬂﬁ Wlﬁltgd i ndependent|y of one anot her
by one or nore fluorine; 5R3 independently of any other R3 being a

subst i iwerd trechiselecthehtioned hrenitbersIC f a3, freinyy dyridor mag optidkally E2C-
FH2C-, F3C-CH2- and nethyl; R4 and R15 bg?ng in rgg eylndgntl? of oney anot her a

subst i Bulsiituted] Ie@@wwm RECFEWIE Y ¢ae 92”1%13 ﬁlgjbﬂltblﬁ sfyalRfteddom
pref er E’r@ éfroﬁﬁ Reds Ry tébng%@efﬂtori‘r% kﬁée' ﬁlﬂ gllze?’ Fc- @pé rg{)r?bbycbe' ng

0,71 or e prefera 'y or onl pre

phar magalkyi-¢ &l kialladc eptiableealk@t@s t her eof . The sane principle appl ies for
any other matrix element. A first set of specific enbodi nents of the
invention relates to all enbodi nents as 15herei nbefore described, provided

that t peéo-TOoRMOKHAH é‘ﬁ@éﬁt@'ﬁtﬂnt&ygﬁﬁéf ﬁ(%tehﬁélrﬁmébeﬁn% alstib8flueft §&6€@d“d

according to the genera formulFa (1di Oin which - the figures
1, 2, 3an41:hargt06pa)n‘l-thmeﬂwtleipglmrgd teirdputydbel the corresponding ring C atom
and V\D 2010/ 026214PCT/ EP2009/ 061455 30 if neither R2 nor R3 is bound at

yC e lrin to abel l ed b h fiqure .2 (i at .t hi Qsition
b o LS Rl Bmpnlod o iie § eyl st aPt i i Bray fiptioNafy BE
Cycl Opgl%sﬂtuteagn&@érmenh;\wbhe%rim*hérr@ dhé)BF MoBe BYb&titGERts HI&dted fldad | S
integral part of said R27or R3 5or if neither R2 nor R3 i s bound at the

cycl op1& groupreneising @i fupenéed by the figure 5 (i.e. at this position
there is a CH2-group); then none of R2 or R3are bound to the
cyclopentylring C atom | abelled by the figure 4 by a CH2- group that is
integral part of said R2 or R3 10and the remaining definitions for RlL, R23
R33 . .xlmé{)dkﬁeaﬂylfmnaeach bthes antecing Od”eﬁﬁﬂméférabsmeingipmr Ppmoed e generic

defi ni t| und accordin ener.al la (I 15A second set of
cpbb i PETRRPRBROToT. 1P ie3e m/Rsios Jnthatpas ad! 2bha soimbiaR e e
descri bed above the first set of specific enbodi nent, provided that the

conmpound according to general formula (1) is not a conmpound according to
t he general fornula (1d2):

The letters i, j, k, +, m, n in A, R™, R** etc. are indices, each of which shall have the

meaning of an integer figure: 1, 2, 3, etc.

Thus, each set of (A' R' R*¥ R ? "R*>™ R'%") in which the letters i, j, k, {, m, n are

20 defined by figures, represents a characterised, individual (generic) embodiment of a
compound according to general formula |, whereby x is as hereinbefore described,
namely 0,1,2,3,4, preferably 0,1,2, more preferably 0 or 1. The specific definitions of
the substituents Al, R, Rk R 3! R¥>™ R'%" have herein been defined.

It will be evident that the term (A' R"™ R*¥ R * "R*>™ R'%") represents the complete
25  plurality of embodiments for a given x of the subject matter of formula | if all indices i,
j» k, t, m, and n are considered.

All individual embodiments (A’ R R** R ? "R*>™ R'®") described by the term in

brackets shall be comprised by the present invention.



20 in which the figures 1, 2, 3, 4 and 5 at the cyclopentylring | abel the
corresponding ring C atom one or both of the cyclopentylring C
at ons | absbl2eth/ay21ishe figure 2 and 5 25are unsubstit ut esdcEiepeoosOsAsgr oups) ;
none of R2 or R3 arebound to the cyclpgpentylring C atons | abelled by the
figure 3 and 4 by a CH2-group that is integral part of said R2 or R3; and
WO 2010/ 026214PCT/ EP2009/ 061455 31 - the remaining definitions are the sane
as her éhalfefayvieg amrirines éiandbeEbows esch iebdxhdiments ofdhe énvestiopp deatfare

enbodi nent.s of the invention relates to all embodinents as, 5descri bed above
the 1| ParoderdsuBiartet R Vi Sudel S TesssBl TN Ea om s et Tha t he
conpoupgbférenglof #hé e MbdiHe e ERcBhBm g frorl a8 koAl THIisamééans tHat\d ch A i's
cyclopentyl, R2 and R3 are bound to those carbon atons of A ** 10

i ndi cae@wopimenty which isgreseted pydhe saataxLlgreent indhe sagkrowris KB Mosht one or
both o Lt i\ndi cated by ** are -CH2- groups. Specifically
pre?erb%eggﬁ%ar;%gﬁugndggrﬂaggEach of the conpounds presented in the follow ng
table is specifically and individually preferred. The |isted conpounds are
described in detail in the section "Exenplary enbodi nents”. The foll ow ng
i st presents the specific conmpounds of the invention as neutral conpounds

W t hout stereochenical properties. .The ex le n ers are identical with
the. nuRSITNGTRLCEH ERISG5ES DY ISR PBRUSE e pIVAIc) IDBGHBSULRRI Fe ~Mor o
speci f iefihdtf 85 BREIAE fAMolend Aahtk ERmMdis $ACRTIGR2X Réerlargi®egbodi ment s™.
Tabl e of preferred specific enbodinents as exenplified WO

2010/ 026214PCT/ EP2009/ 061455 32 WD 2010/ 026214PCT/ EP2009/ 061455 33
Exanpl ®aTHN N----. 1\l 1IN OF F

Matrix element No. [set of definitions of substituents
M1-01 (A1R1.1R2.1R3.1R4/5.1R10.1)
M1-02 (A2R1.1R2.1R3.1R4/5.1R10.1)
M1-03 (A3R1.1R2.1R3.1R4/5.1R10.1)
M1-04 (A4R1.1R2.1R3.1R4/5.1R10.1)
M1-05 (A4R1.2R2.3R3.2R4/5.2R10.2)
M1-06 (A4R1.2R2.3R3.2R4/5.2R10.4)
M1-07 (A4R1.2R2.3R3.3R4/5.2R10.2)
M1-08 (A4R1.2R2.3R3.3R4/5.2R10.4)
M1-09 (A4R1.2R2.4R3.3R4/5.2R10.3)
M1-10 (A4R1 .2R2.4R3.3R4/5.2R10.4)
M1-11 (A4R1.2R2.5R3.3R4/5.2R10.4)
M1-12 (A4R1.2R2.5R3.3R4/5.2R10.5)
M1-13 (A*R1PR*3R32R¥52R102)
M1-14 (A4 R1.3 R2.3 R3.2 R4/5.2 R10.4)
M1-15 (A*R'PR*3R*3RY52R102)
M1-16 (A4 R1.3 R2.3 R3.3 R4/5.2 R10.4)
M1-17 (A4 R1.3 R2.4 R3.3 R4/5.2 R10.4)
M1-18 (A4 R!3 R25 R33 R4/52 R10.4)
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18
M1-19 (A*R3R>5 R34 RY52 R104)
M1-20 (A*R'4R*3R¥2R¥52R102)
M1-21 (A*R'4R*3R32R¥52R104)
M1-22 (A*R'4R*3R*3R¥52R102)
M1-23 (A*R'4R*3R*3RY52R104)
M1-24 (A*R'4 R4 R33R¥52 R104)
M1-25 (A*R'4R>5R33R¥52 R104)
M1-26 (A*R'4R>5 R34 R¥52 R104)
M1-27 (A°R' R*5 R34 R¥52R104)
M1-28 (A°R' R*5 R34 R¥52R105)
M1-29 (A°R1ZR>5 R34 R¥52R104)
M1-30 (A°R12R%5 R34 R¥52R105
M1-31 (A°R1 RS R34 RY52 R104)
M1-32 (A°R'4 RS R34 R¥52 R104)
M1-33 (A°R'P R R34 R%52)

whereby for each embodiments

x being 0,1,2,3,4, preferably being 0,1 or 2, more preferably 0 or 1 oronly 1.

Another aspect of the invention concerns a compound characterised by general

formula (l), in which the substituents are defined as and of the following matrix
elements (Ai R Rk R 3 -R45m R10.n):

matrix 2:

Matrix element No.

set of definitions of substituents

M2-01 (A1 R1.0.1R2.4R3.3R4/5.2)
M2-02 (A1 R1.0.1R2.5R3.4R4/5.2)
M2-03 (A2R1.0.1R2.4R3.3R4/5.2)
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M2-04 (A2R1.0.1R2.5R3.4R4/5.2)

M2-05 (A3R1.0.1R2.4R3.3R4/5.2)

M2-06 (A3R1.0.1R2.5R3.4R4/5.2)

M2-07 (A4R1.0.1R2.4R3.3R4/5.2)

M2-08 (A4R1.0.1R2.5R3.4R4/5.2)

M2-09 (A5R1.0.1R2.4R3.3R4/5.2)

M2-10 (A5R1 .01 R2.5R3.4R4/5.2)

whereby for each embodiments

x being 0,1,2,3,4, preferably being 0,1 or 2, more preferably O or 1 or only 1.

5 Incase one substituent A', R, R** R *"R*>*™ R'"is not defined in any of the
elements of the matrices 1 or 2, it shall be A*, preferably A® for A', R4, preferably
R'® for R", R**, preferably R*® for R>¥, R**, preferably R**for R *!, R¥>?, preferably
R332 for R¥>™ and R'**, preferably R'®* for R"*".

10 All embodiments of the invention as herein described include salts of the compounds
of the invention, preferably pharmaceutically acceptable salts of the compounds of

the invention.

In order to illustrate the meaning of the aforementioned matrix elements, the

15 following examples shall be given:

Matrix element M1-01 (A'R"'R*'R*'R**'R"®") represents a compound according to

general formula |
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with

A being a substituent selected from the group of A’ being a Cs-Cg-cycloalkyl group or
5 a C4-Cg-cycloalkenyl group, whereby the members of Cs-Cs-cycloalkyl group being

selected from the group of cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl,
and the members of the C4-Cs-cycloalkenyl group, being selected from cyclobutenyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, cyclopentadienyl,

10  cyclohexadienyl, cycloheptadienyl, cyclooctadienyl, cycloheptatrienyl,
cyclooctatrienyl, cyclooctatetraenyl;

R’ being a substituent selected from the group of R"" being Cy.s-alkyl-, Co.g-alkenyl-,
Casg-alkynyl-, R'°-S-C.s-alkyl-, R'°-O-C.3-alkyl-, Cs.;-cycloalkyl-, Cs.7-cycloalkyl-C1.6-
alkyl-, Cs.7-cycloalkyl-Cos-alkenyl-, Cs.7-cycloalkyl-Cos-alkynyl-, Css-heterocycloalkyl-

15 , Cssg-heterocycloalkyl-Cs-alkyl-, Cs.g-heterocycloalkyl-Cos-alkenyl-, Ca.
g-heterocycloalkyl-Co.s-alkynyl-, aryl, aryl-C.s-alkyl-, aryl-Cos-alkenyl-, aryl-Coe-
alkynyl-, heteroaryl, heteroaryl-C1s-alkyl-, heteroaryl -C,.s-alkenyl- and heteroaryl-C,.
s-alkynyl-,

where the above mentioned members may optionally be substituted independently of
20 one another by one or more substituents selected from the group R'"*' which
consists of fluorine, chlorine, bromine, iodine, oxo, whereby this oxo group preferably
is only a substituent for a cycloalkyl group or a heterocycloalkyl group,
HO-, NC-, O2N-, F3C-, HF2C-, FH2C- F3C-CHy-, F3C-O-, HF2C-O-, HO-C16-alkyl-,
R'-0-Cy.¢-alkyl-, R"°-S-Cy6-alkyl-, Cy.s-alkyl-, Cs7-cycloalkyl-, Cs.7-cycloalkyl-Cs.
25  g-alkyl-, Cs7-cycloalkyl-O-, Cs.7-cycloalkyl-Cqe-alkyl-O-, aryl, aryl-C1.s-alkyl-,
heteroaryl, heteroaryl-C1.s-alkyl-, heteroaryl-O-, heteroaryl-Cs-alkyl-O-, Cs.
s-heterocycloalkyl-, Cs.s-heterocycloalkyl-C1.s-alkyl-, Csg-heterocycloalkyl-O- with Cs.



WO 2010/ 026214PCT/ EP2009/ 061455 37 WO 2010/ 026214PCT/ EP2009/ 061455 38
Exanple Br 401 48-2 HNI O N I,N" Exanple HN 48-3 0 1\1-"--1\1/ N F
Exanpl e Wweizofd2d21N--- O N --.. ... 1,N N Exanpl e F FPCT/EP2009/061455

21

s-heterocycloalkyl being bound to O via one of its ring C-atoms, Cs.g-heterocycloalkyl-
C16-alkyl-O- with Csg-heterocycloalkyl being bound to the Cq-alkyl- via one of its
ring-C-atoms, (R'%)2N-, (R'%):N-C6-alkyl-, R'°-0-, R'°-S-, R"°-CO-, R"°0-CO-,
(R"):N-CO-, (R"):N-CO-C.6-alkyl-, R"-CO-(R")N-, R'"°-CO-(R'")N-C¢-alkyl-, R"°-

5 CO-0-, R'"Y0-C0O-0-, R"0-C0O-0-Cy¢-alkyl-, R™°0-CO-(R')N-, R"°0-CO-(R'*)N-C.6-
alkyl-, (R")2N-CO-O-, (R"):N-CO-0-C1¢-alkyl-, (R'%)2N-CO-(R'°)N-Cy.6-alkyl-, R'™-
S0.-(R")N-, R'-S0,-(R")N-C16-alkyl-, (R'°)2N-SO2-(R'°)N-C1.¢-alkyl-, (R')2N-SO,-,
(R"®):N-S0O,-C1.¢-alkyl-, and Cys-alkyl-SO,-,

10  whereby any of the Cs.7-cycloalkyl-, Css-heterocycloalkyl-, aryl-, heteroaryl-groups of
aforementioned group R""$! may optionally be substituted by a member of the group
RS2 which consists of fluorine, chlorine, bromine, HO-, NC-, OzN-, F5C-, HF2C-,
FH,C- F3C-CHy-, FsC-O-, HF,C-O-, Csg-heterocycloalkyl-, R'°-O-C.¢-alkyl-, R'°-S-
Ci.s-alkyl-, Cr.g-alkyl-, (R™)2N-, (R™):N-Cy6-alkyl-, R"%-0-, R'%-S-, R"-CO-, R™0-

15 CO-, (R"™)%:N-CO-, (R"):N-CO-C1¢-alkyl-, R"-CO-(R")N-, R"-CO-(R")N-C1¢-alkyl-,
R'"-C0O-0-, R"°0-C0O-0-, R"0-C0O-0-C;s-alkyl-, R™°0-CO-(R")N-, R"°0-CO-(R')N-
Ci.g-alkyl-, (R"):N-CO-0-, (R"®):N-CO-(R")N-, (R"):N-SO.-(R')N-, (R'),N-CO-O-
Ci.g-alkyl-, (R")N-CO-(R")N-C.¢-alkyl-, R™®-SO2-(R'*)N-, R"°-SO2-(R"°)N-C.¢-alkyl-
, (R"):N-S0,-(R")N-C16-alkyl-, (R'%)2N-SO,-, (R'°)2N-SO2-C1.6-alkyl-, and Cy-alkyl-

20 SO

R? being a substituent selected from the group of R*" being fluorine, NC-, F5C-,
HF,C-, FHoC- F3C-CHa-, carboxy-, Cys-alkyl-, Ca-s-alkenyl-, Co-¢-alkynyl-, R"-S-,
R'-S-Cy.3-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Cq.-alkyl-, Cs.7-cycloalkyl-Co.e-
alkenyl-, Cs.7-cycloalkyl-Cos-alkynyl-, Csg-heterocycloalkyl-, Cs.s-heterocycloalkyl-C1.

25  g-alkyl-, Csg-heterocycloalkyl-Co.s-alkenyl-, Csg-heterocycloalkyl-Cos-alkynyl-, aryl,
aryl-Cs-alkyl-, aryl-Cos-alkenyl-, aryl-Cos-alkynyl-, heteroaryl-, heteroaryl-Cq.s-alkyl-,
heteroaryl -Ca.6-alkenyl-, heteroaryl -Cz.¢-alkynyl-, R'-O-, R'°-0O-C.s-alkyl-, (R'%)2N-,
R0-CO-, (R"):N-CO-, R"-CO-(R")N-, R"-CO-, (R"*)2N-CO-(R"")N-, R"°-0-CO-
(R')N-, R"-S0,-(R")N-, and C1¢-alkyl-SO.-,

30  where the above mentioned members Ci.¢-alkyl-, Co-¢-alkenyl-, Co-s-alkynyl-, R'°-S-,
R'-S-Cy.3-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Cq.-alkyl-, Cs.7-cycloalkyl-Co.e-
alkenyl-, Cs.7-cycloalkyl-Cos-alkynyl-, Csg-heterocycloalkyl-, Cs.g-heterocycloalkyl-C1.
s-alkyl-, Cs.g-heterocycloalkyl-Cos-alkenyl-, Cs.g-heterocycloalkyl-Cos-alkynyl-, aryl,
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aryl-Cs-alkyl-, aryl-Cos-alkenyl-, aryl-Cos-alkynyl-, heteroaryl-, heteroaryl-Cq.s-alkyl-,
heteroaryl -Ca.¢-alkenyl-, heteroaryl -Cz.¢-alkynyl-, R'-0O-, R'°-0O-C.s-alkyl-, (R'®)2N-,
R0-CO-, (R"):N-CO-, R"-CO-(R")N-, R"-CO-, (R"*)2N-CO-(R"")N-, R"°-0-CO-
(R")N-, R'°-S02-(R')N-, and Cy¢-alkyl-SO,- may optionally be substituted

5 independently of one another by one or more substituents selected from the group
R%'S"which consists of fluorine, chlorine, bromine, NC-, O2N-, F5C-, HF2C-, FH.C-
F3C-CHz-, HO-Cy¢-alkyl-, Cyg-alkyl-O-, Cy.-alkyl-O-C1.¢-alkyl-, C1s-alkyl-, (R"®)2N-,
(R"):N-Cy.3-alkyl-, and (R');N-CO-,

10 or

R%'and R*'together form a Ca.¢-alkylene bridge, wherein one or two CH, groups of
the Co.s-alkylene bridge may be replaced independently of one another by O, S, SO,
S0,, N(R™) or N-C(0)-R" in such a way that in each case two O or S atoms or an O

15 and an S atom are not joined together directly;

R? independently of any other R being a substituent selected from the group of R*'
being fluorine, NC-, F3C-, HF2C-, FH,C-, F3C-CHy-, Cs-alkyl-, Co-¢-alkenyl-, Co-¢-
alkynyl-, R"°-S-, R'°-S-C.s-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-C1.g-alkyl-, Ca.
s-heterocycloalkyl-, aryl, aryl-C.s-alkyl-, heteroaryl-, heteroaryl-C4.s-alkyl-, R™.0-,

20  R"-0-Cys-alkyl-, (R"):N-, (R'%):N-CO-, R"°-CO-(R")N-, (R"),N-CO-(R")N-, and
R"-0-CO-(R")N-,

where the above mentioned members Cy.¢-alkyl-, Co-s-alkenyl-, C-s-alkynyl-, R'°-S-,
R'-S-Cy.3-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Cq.s-alkyl-, Csg-heterocycloalkyl-,
aryl, aryl-Cq.¢-alkyl-, heteroaryl-, heteroaryl-Cqs-alkyl-, R"-O-, R'°-O-C1.s-alkyl-,

25 (R"™LN-, (R'%)2N-CO-, R™-CO-(R')N-, (R')2N-CO-(R'")N-, and R'°-0-CO-(R'*)N-
may optionally be substituted independently of one another by one or more
substituents selected from the group R*"*' which consists of fluorine, chlorine,
bromine, NC-, OoN-, F3C-, HF,C-, FH,C-. F3C-CHy-, HO-, HO-Cy¢-alkyl-, Cs-alkyl-O-
, C1.6-alkyl-O-Cy¢-alkyl-, Cig-alkyl-, (R™)2N-, (R"°)2N-Cs-alkyl-, and (R'*);N-CO-;

30 R* and R®being independently of one another a substituent selected from the group
of R*>' being H-, fluorine, FsC-, HF2C-, FH2C- and Ci.s-alkyl-,

or



10

15

20

25

30

NN NN \ *  Exanpl e 56 0 HN- - - --- ,

WO 2010/026214 PCT/EP2009/061455
23

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

membered cycloalkyl group,

where the above mentioned members including the 3- to 6-membered cycloalkyl
group formed by R*' and R>' may optionally be substituted independently of one

R*31$1 which consists

another by one or more substituents selected from the group
of fluorine, HO-, NC-, O2N-, F3C-, HF2C-, FH2C- F3C-CHay-, HO-C46-alkyl-, CH3-O-C4.

s-alkyl-, Cie-alkyl-, Cy-alkyl-O- and (C1.s-alkyl-)2N-CO-;

R' independently from any other potential R being a substituent being selected
from the group of R'®" being H, F3C-CHy-, Cy¢-alkyl-, Cos-alkenyl-, Cs.7-cycloalkyl-,
Cs.7-cycloalkyl-C1.s-alkyl-, Csg-heterocycloalkyl-, Cs.s-heterocycloalkyl-Cq.s-alkyl-,
aryl, aryl-C4.s-alkyl-, heteroaryl, and heteroaryl-C1.s-alkyl-,

and in case where two R'® groups both are bound to the same nitrogen atom they
may together with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring,
and wherein one of the -CH»-groups of the heterocyclic ring formed may be replaced
by -O-, -S-, -NH-, N(Cs.s-cycloalkyl)-, -N(Cs-cycloalkyl-C4-alkyl)- or -N(C14-alkyl)-

and

where the above mentioned members F3C-CH»-, Cis-alkyl-, Cos-alkenyl-, Cs.
7-cycloalkyl-, Cs.7-cycloalkyl-C1.s-alkyl-, Csg-heterocycloalkyl-, Cs.s-heterocycloalkyl-
Cqe-alkyl-, aryl, aryl-Cq.s-alkyl-, heteroaryl, and heteroaryl-C4.s-alkyl- and in case
where two R'® groups both are bound to the same nitrogen atom they may together
with said nitrogen atom form a 3 to 7 membered heterocycloalkyl ring as defined
above may optionally be substituted independently of one another by one or more

R10.1.S1

substituents selected from the group which consists of

fluorine, chlorine, bromine, HO-, NC-, O2N-, F5C-, HF>C-, FH2C- F3C-CH2-, HO-C4.
g-alkyl, CH3-O-C1_6-aIkyI-, C1_6-alkyl- and C1_6-alkyI-O-;

x being 0,1,2,3,4, preferably being 0,1 or 2, more preferably 0 or 1 or only 1;

and salts, preferably pharmaceutically acceptable salts thereof.



NN N

el Exampl e 57 0 HN- - - - N INN . "--ee---

, 4101 VF

10

15

20

25

WO 2010/026214 PCT/EP2009/061455
24

Matrix element M1-19 (AR’ R*°R**R**?R"%*) represents a compound according to

general formula |
with

A being a substituent selected from the group of A* being a Cs-Ce-cycloalkyl group
the members of which being selected from the group of cyclopentyl and cyclohexyl,

R' being a substituent selected from the group of R'* being phenyl, 2-, 3- and 4-
pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1-and 2-butyl, 1-, 2- and 3-
pentyl, tetrahydrofuranyl and tetrahydropyranyl,

where these groups may optionally be substituted by one or more substituents
selected from the group R"**' which consists of fluorine, chlorine, bromine, iodine,
oxo0, whereby this oxo group is only a substituent for tetrahydrofuranyl and
tetrahydropyranyl, HO-, NC-, Cy-alkyl-O-, Cs-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-
O-, Cs.7-cycloalkyl-Cq.s-alkyl-O-, CF30-, CF3s-, Csg-heterocycloalkyl-, Cs.
g-heterocycloalkyl-C1.¢-alkyl-, HO-C1s-alkyl-, pyrazolyl, pyridyl, pyrimidinyl, (R"®),N-
CO-Cys-alkyl-, and phenyl,

whereby the pyridyl and phenyl group of the aforementioned group R"**"

R1 .3.52

may

optionally be substituted by a member of the group which consists of fluorine,

chlorine, HsC-, F3C-, CH30-, F3C-O-, HoNCO-, NC-, morpholinyl and benzyl-O-;
R? being a substituent of the group of R?° being fluorine;

R? independently of any other R® being a substituent of the group of R**being

fluorine;

R* and R®being independently of one another a substituent selected from the group
of R¥>? being H and fluorine, preferably R* and R®both being H;

R' independently of any other R'®being a substituent of the group of R'**being H-,
Cie-alkyl-, phenyl and pyridyl;

x being 0,1,2,3,4, preferably being 0,1 or 2, more preferably 0 or 1 or only 1;
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and salts, preferably pharmaceutically acceptable salts thereof.

In a specific embodiment of the latter matrix element M1-19 R'® independently of any

other R preferably is H-, Cy¢-alkyl-.

Matrix element M1-26 (A* R™* R*° R** R¥>2 R'°*) represents a compound according

to general formula |
with

A being a substituent selected from the group of A* being a Cs-Ce-cycloalkyl group

10  the members of which being selected from the group of cyclopentyl and cyclohexyl;

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

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

15  selected from the group R"**' which consists of fluorine, chlorine, bromine, iodine,
oxo0, whereby this oxo group is only a substituent for tetrahydrofuranyl and
tetrahydropyranyl, NC-, Cis-alkyl-O-, Cy6-alkyl-, CF30-, F3C-, pyridyl, (R1°)2N-CO-
methyl-, N-morpholinyl-C1.s-alkyl-, pyrazolyl and phenyl,

whereby the pyridyl, pyrazolyl and phenyl group of the aforementioned group R"*S"
20 may optionally be substituted by a member of the group R***2 which consists of
fluorine, chlorine, HsC-, F3C-, CH30-, HoNCO- and NC-;

R? being a substituent of the group of R?*° being fluorine;

R? independently of any other R® being a substituent of the group of R**being

fluorine;
25

R* and R®being independently of one another a substituent selected from the group
of R¥>? being H and fluorine, preferably R* and R®both being H;
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R' independently of any other R'®being a substituent of the group of R'**being H-,

Cie-alkyl-, phenyl and pyridyl;

x being 0,1,2,3,4, preferably being 0,1 or 2, more preferably 0 or 1 or only 1;

5 and salts, preferably pharmaceutically acceptable salts thereof.

Matrix element M2-01 (A'R"%'R**R**R**?) represents a compound according to

general formula |
with

10 A being a substituent selected from the group of A’ being a Cs-Cg-cycloalkyl group or
a C4-Cg-cycloalkenyl group, whereby the members of Cs-Cg-cycloalkyl group being
selected from the group of cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl,
and the members of the C4-Cs-cycloalkenyl group, being selected from cyclobutenyl,

15  cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, cyclopentadienyl,
cyclohexadienyl, cycloheptadienyl, cyclooctadienyl, cycloheptatrienyl,
cyclooctatrienyl, cyclooctatetraenyl;

R' being defined as outlined for R**', namely R’ being aryl or heteroaryl,

with said aryl being phenyl, and said heteroaryl being selected from the group of 2-,

20  3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, preferably phenyl and pyridyl,
whereby said aryl and each of said heteroaryl being substituted by one member of
the group R"*"*' which consists of phenyl, oxadiazolyl, triazolyl, pyrazolyl, furanyl,
pyrrolyl, pyridazinyl, pyrimidinyl, and 2-, 3- and 4-pyridyl, whereby preferably said aryl
or heteroaryl is ar-1-yl or heteroar-1-yl and the member of the group R"®"S' being

25  attached to said ar-1-yl or heteroar-1-yl at the 2-position thereof,

R1.0.1.S1

and more preferred the group consists of oxadiazolyl, triazolyl, pyrazolyl,

furanyl, pyrrolyl, pyridazinyl, pyrimidinyl, and 2-, 3- and 4-pyridyl, whereby preferably
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Besi de the neutral conpounds w thout stereochem cal properties another
preferred enbodi nent of the invention are conpounds as listed in %h§1above
t abl e sdid@rglf@rheiaraapyds ar-d -y whdeterear-4-y anﬂﬁbemmbelfofstaetgsfourp& &rably

phar magglel]tgla faaclnéd 6 %S éfjlrl?JI -?/I g? Iette?oarme yFat the 2-position thereof,

and whereby said aryl and said heteroaryl and/or the member of said group R**

R1.0.1.52 which

5 optionally may be substituted by one or more members of the group
consists of fluorine, chlorine, HzC-, F3C-, CH30-, HaNCO-, N-morpholinyl, and NC-,

preferably R"%"*2 consists of fluorine, HsC-, F3C-, CH30- and NC-;

R? being a substituent selected from the group of R**being fluorine, methyl, HO-,
10 CHg-O-, phenyl, HaN-, Cy.-alkyl-O-CO-(H)N-, C1.¢-alkyl-CO-(H)N- and phenyl-CO-
(H)N_,

where the above mentioned members methyl, CHs-O-, phenyl, HoN-, C6-alkyl-O-
CO-(H)N-, Cqs-alkyl-CO-(H)N-, phenyl-CO-(H)N- may optionally be substituted
independently of one another by one or more fluorine;

15

R? independently of any other R being a substituent selected from the group of R*?
being fluorine, F3C-, HF2C-, FH2C- F3C-CH2- and methyl;

R* and R®being independently of one another a substituent selected from the group
20 of R¥*2?being H and fluorine, preferably R* and R®both being H;

x being 0,1,2,3,4, preferably being 0,1 or 2, more preferably 0 or 1 or only 1;

and salts, preferably pharmaceutically acceptable salts thereof.

25  Matrix element M2-07 (A*R"%'R**R*°R*>2) represents a compound according to

general formula |



Anot her preferred enbodi nent of the invention are the stereochem cal

i sonmers of the conpounds according to the one as |listed in the above table
of preferwedomprsitfii c enbodi nents and salts, preferablypthar2009/061455
pharmaceutically acceptable salts thegof. WD 2010/026214PCT/ EP2009/ 061455
49 The conpounds of preference according to the present invention may be
structural part of a solvate form in particular a hydrate form USED TERMS
AND DEWItNI TIONS 5 Terns not specifically defined herein should be given the
meani ngs that would be given to them by a person skilled in the art in
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Prod rugs according to the present invention are prepared by nodifying
functional groups present in the conpound in such a way that these

nmodi fi catwonsicanemet ransformed to the origi nal functi oral/Epe@epsiasnder
physi ol ogi cal conditions. Prodrugs img ude conmpounds of the present

i nvention wherein a hydroxy, am no, or 15sul fhydryl group is bound to any
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consi dered as derivatives of the conpounds according to the present
invention that are fornmed in vivo. Active netabolites are such netabolites
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met abobeingslucBoseF¢t-, HeCs disENBsCaH,-fapdmetnl;vat es”. For the purposes of
the invention the term"sol vates"” refers to those fornms of the conpounds
which form in the solid or liquid state, a conplex by coordination with
sol vent nol ecul es. Hydrates are a specific formof solvates in which the
coordi nation takes place with water. 30 It will be evident that the atons
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i ndi vi gUBI'TybeipatH apd fluprise deretarably ReandRppptrleibg Hihe definitions as used
WO 2010/ 026214PCT/ EP2009/ 061455 52 herein. For exanple, the term hydrogen
shﬂgl conprise deuteriumas well or the genius as defined herein shal
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scaffold 15 shall be considered the subject of the present invention, even
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forms Isirest aocorhpeursd decatingte thg rgenelad ggmautdi(fd14- one representati on, which
20t herefore is the preferred presentation of the conpounds of the present

i nvention (pyrazol opyrindi n-4-one-derivatives or nore precisely

pyrazol o[ 3, 4-d] pyri m di n-4-one derivatives). WO
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ring systemor a deffi ned group a substituent is directly linked to an atom
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is attached tg t nding atom |f however 5 from anot her
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foll owed by an as F$R gtands for the bond through which a
substituent is bound the corresponding remaining part of the nolecule /
scaffold. In cases in that the Higdhen al one does not indicate the
attachnent point(s) sufficiently clear, the asterisk is added to the hyphen
in order to determ ne the point 150f attachnent of said bond with the

cozrg espondi ingvhighn part of the nolecule / scaffold. In general, the bond to
one of the herein defined heterocycloalk¥l or heteroaryl groups may be
effected via dNEhgeas b2 Gt kP By thencyeleresiylring fakel tiae gorrasondinged in
this applicat%&@(ggmﬂh%ﬁda phenyl , bi phenyl, indanyl, indenyl,




1, 2, 3, 4-t et rahydronapht hyl or naphthyl group. This definition applies for
the use of "aryl"” in any context within the present description in the
absence oloaofurther definition. 25The term "Cl. . n-al kylPtTad®nan 61435
saturated, branched or unbranched hydypcarbon group with 1 to n C atons,
wherein n is a figure selected fromthe group of 2, 3, 4, 5, 6, 7, 8, 9, or
10, preferably fromthe gr oup of 2, 3, 4, 5, or 6, nore preferably fromthe
group of 2,- 3lfmﬁlth$r%xmﬂ1e§ bﬁum&thgmgh@pehWIwg atemhiabellest hy the

o pentyl - nagoai e Anthrs sotigh e oS B bk %%a%ﬁ%ﬁfé SRRy
n-hexyl, 1 so- Ikl tetike chSlopehtyirig ©Gtétanabéileey he i

Cl..n-al kyl group optionally can be substituyted. ThIS deflnltlon appl i es
for the use ofdrodp Kiatis integrial paid 95 6aHRe0EBNt ext within the present

des§r| ption in_the absence of a further definition. 5In cases in which the
term"Cl..n-alkyl" is used in the mddle of two other groups /
substituents, if nethelr & r&xeRi‘plsebdund &lthe-oyglopeatyiig Chtowﬂbbglled)by thé hi s
means t hat the 'Cl- -alkyl"-noiety bridges said two other groy 4N the

pr eant exalrrpl figure ?lﬂ?o‘i}:}é@'stﬁ?@'t@[‘ HeEs 15 d SAHeyIrounpy; HWW\Q%Q?@& qu&@r?n
g{CaFE;?pyhas {uﬂg t%glg%lcxclo%%ntglrfnél@%t&ﬁ QfﬂFed 6}2%;60 r? Etg/ éﬁ?t hyl ene,

et hyl ene etc. gTb@pghaiU@mtegmt pante)flsaldd@ drRy "Cl-al kyl™ may be bound to

i -alkyl™ at any position thereof. Preferably the right hand group is

Gted at théWistal ri ght hand end of the al kyl group (the C atom
nunbered N, - 1 RGe RerRBmind @8HniBGKS PR RPLRPFRY ROraiPx ale iHesahekal | ef t hand
side of the alkyl group (the C atom nunbered’l, the I-position). The same
applies for otde@crltserbm$aldawpsoprmegﬁeetledaﬂmmn of campenntls ageorstingtaa
branched or unbran @ég[ocar bon group with 2 to n C atons and at | east
one C=C groupg(eneéa 3@? ) carbon doubl e bond), wherein n preferably has
a value selected fromthe group of 3, 4, 5, 6, 7, or 8, nore preferably 3,
4, 5, or 6, nore referabl 3 or 4. Exanples of such groups include

20181 heAﬁecomdme@p apecifioembegingnts af de mv@ﬁtelm re|atEStiQt9é|r®T1b0Q'fftﬂﬁtt%:’ﬂ§l
3 LD
- pon: igrives dBRhieher & QR TR Kbecits RAHdHNont, BRTGLE IRt cBARLARY

4- hexeaytord mghexgameralefdoomulas | vis Inot Becoevialeiat addopding e tegeretal forontia
C2..n-al kenyl group optionally can be substituted. This definition applies
for thBdgke of "al kenyl" in any reasonabl e context within the 25present
description in the absence of a further definition if no other definition.
In cases in which the term”C2..n-al kenyl" is used in the mddle of two
ot her groups / subs ituents, the anal ogue definition as for Cl-alkyl
applies. The tH aIkynyI" denotes a branched or unbranched
hydr ocar bon gro REQ ton Catons and at | east one CC group (i.e. a
car bon- car bo e nﬁf) wherein n preferably has a value selected from
the group of 3 N, 6,7, or 8 nore WD 2010/026214PCT/ EP2009/ 061455 55
preferably B 4R or 6/dnore preferably 3 or 4. Exanples of such groups
i ncl ude et hynyl pr® 2 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl,
1- pentynyl, 2- petﬁy tZynyI, 4-pentynyl, 1-hexynyl, 2-hexynyl,
3- hexynyl, 4-hexy % xynyl etc. As will be evident fromthe context,
such C2. . n-al kynyl grodp optl ondldd), 5can be substituted. This definition
g ies for the use "al kynyl "™ in any reasonabl e context within the present
crlptlon in the absence of a further definition. In cases in which the
term "C2. . ninakki¢Ay!l " is used in the mddle of two other groups /
substituents, t he anal ogue definition as for Cl-al kyl applies. 10 The term
" C3- cycl oal kylthe tﬁ@%'iﬁse%g?a 35 4tanda® ad thepesdgrantylrige é@;@ﬁ'\hﬁ‘@ rorgesRPMIINY r i ng
atons with no pﬁséa(%oms within the ringsystem n preferably has a val ue
of 4 to 8 (= 4 , or 8, nore preferably 4 to 7, nore preferably
such C3_n- cyclopal dnyoth ®f thedtyclopentylring C atoms labelled by the figure 2 and 5

25 are unsubstituted (i.e. CH2-groups);
- none of R? or R?are bound to the cyclopentylring C atoms labelled by the
figure 3 and 4 by a CH.-group that is integral part of said R? or R®; and



6 menbered. Exanpl es of such groups include cycl opropyl, cyclobutyl,

cycl opentyl, 15cycl ohexyl, cycloheptyl etc.. This definition applies for
"cycl oal kywb"0iom2sny reasonabl e context w thin the presercTd®sawioptss®on i n

t he absence of a further definition. 3lhe term"C4-cycl oal kenyl" denotes an
unsaturated, preferably a partly unsaturated, but in any case a not
aromati ¢ nonocyclic group with 4 ton Cring 20atons with no heteroatons
wi t hin the ri riggysmeminghdefirsfiersadie/thieasnae aalneseiobeiore anddergindel®@y nor e
preferably 4, 5, 6bor 7, nore preferably C4_n-cycloal kenyl is 5 or 6
menber ed.  Exaff5tEEP8Y- such groups include cycl obutenyl, cycl opentenyl,

cycl ohexenyl, cycl oheptenyl etc.. There nay be one double bond in case of

4, 5, 6, 7 and 8 nenbered ring systens, two double bonds in 5, 6, 7 and 8
nenber 8dhird sgt obspaaificembodinments @b thg BVvBBHeR relates tamd enbedienésiasi ng

; | . . . hi b
ot | odefgbadiba BB Frn it Gecdhotset TRIDERE Rrlleffents Rhodded Mek oy

descri pbdinpound is het @bsmipoandfaceofditd teegeedl fortnuEn(l) The term "hal ogen”
denotes an atom sel ected fromF.,C, Br, and I. 30 The term "heteroaryl"”
used i M WHICE AHFYCRRETEN. Rerpd R Heaubadeeese cameAtons Aidycl i ¢ aromatic
ring systemwhich includes within the ring systemitself in addition to at

| east one C atom one or nore heteroaton(s) independently selected fromN,

0, WD 2010/ 026214PCTAEP2009/ 061455 56 and/or S. A monocyclic ring system
preferably gggﬁé@tg_gif%]ﬁo 6 ring menbers, a bicyclic ring system
preferably consists of 8 to 10 ring nenbers. Preferred are heteroaryls with
up to 3 heteroatons, #foré& preferred up to 2 heteroatons, nore preferred

W ih 1 heteroatom Preferred heteroatomis N Exanples of such noieties 5

are bfenzi m m@m:dg ted bybﬂﬁbmgddgoém@ @b@stﬂﬂjer‘lﬂéfﬁq %ryR% if tbﬁ@ﬁ%’bﬁb@%h I2 onyl,
enzof ur anybs in qg%gkﬁg- diraRlby *lard-enzagbane! y! . benzot hi adi azol ylI,
benzothiazo+yﬁ, enzotﬁlehyﬁ% enzoxadlaégﬂyﬁé benzoxazol yl, chromanyl,
chronmenyl, chronmonyl, cinnolinyl, 2,3-dihydrobenzo[ 1, 4] di oxi nyl,

2, 3-di hydr obenzof uranyl, 3, 4-

di hydr Spenifidallyfreterred\don@p@uddsydr oi ndol yl , 1, 3-di hydr oi sobenzof uranyl ,
2, 3- 10di hydroi soi ndol yl, 6, 7-di hydropyrrolizinyl, dihydroquinolin-2-onyl,

di d i in-4- ) ) ) o

on 7 BAEh OBt e compounds, prasented i theiaolpwing. pBg: iy PRSSEGRIYoRpE.

I m ggﬁm?%yl plefédad o He FistHd BbArRuMbs drBddestrived inngétail 2h ik, sdotigal vl
| SO y

i sobenZotamelaty embedimentanyThe dewingristyreperisiiie mpecikisparmaundsofghel |

i soqui pel oyl J ' [ I g 420 Lazoyl, 1
30 Dl s JRL RO T8 Ko RARON sBRRKRHIGEN Bl Foe B’

di hydr abebetsriztazidentica- aith- he3ndinfheting adobndingl -toxtiendaotion PExBalpiariyny!
pteridinyl, purinyl pyrazinyl,p razoJo[l,S-a]pyridyI,pyraquoLl,S-a%pyrinidi
ny}0  embodiments”. More specific’ information” can be found in theé section “Exemplary
pyrazoé&bopwﬁéﬂg;inyl,pyridopyrinidinyl,pyridyl(pyridinyI),pyridyI-N—oxide,
pyrimdinyl, pyrimidopyrimid inyl,pyrrol opyridyl, pyrrolopyrimid inyl

, pyrrolyl, 20 quinazolinyl, quinolin-4-onyl, quinolinyl, quinoxalinyl,

1, 2, 3, 4-tetrahydroqui nolinyl, 1,2,3,4-tetrahydroi soquinolinyl, tetrazolyl,
1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5- thiadiazolyl, thiazolyl,

t hi enol -2, 3-d]im dazolyl .. thienol 3, 2-blpyrraolyl, thieno[3,2- b]thiophenyl,
thieny&?b%rqig? W?d%ﬁéqﬂq%ﬁ@?@%ﬁyﬁ%ﬁ#é%gpuﬁﬁeﬂeteroaryl groups are
furanyl, isoxazolyl, pyrazolyl, pyridyl, pyrimdinyl, thienyl, and
thiazolyl. More preferred heteroaryl groups are oxadi azolyl, triazolyl,
pyrazolyl, furanyl, pyrrolyl, pyridazinyl, pyrimdinyl,and pyridyl, nore
preferred is pyrazolyl and pyridyl. 30 WD 2010/ 026214PCT/ EP2009/ 061455 57
The definition imdazole includes the isoners 1H, 2H and 4Him dazole. A
preferred definition of imdazolyl is 1Himdazolyl. The definition
triazole includes the isonmers 1H, 3H and 4H[1,2,4]-triazole as well b5as
1H, 2H and 4H[1,2,3]-triazole. The definition triazolyl therefore
includes 1H [1,2,4]-triazol-1-, -3- and -5-yl, 3H[1,2,4]-triazol-3- and
-5-yl, 4H[1,2,4]-triazol-3-, -4- and -5-yl, 1H][1,2,3]-triazol-1-, -4- and
-5-yl, 2H[1,2,3]-triazol-2-, -4- and -5-y1 as well as
4H[1,2,3]-triazol -4- and -5-yl.



10The termtetrazole includes the isomers 1H-,
t herefore includes 1H-tetrazol
-5-yl.
i ncludes the isoners 1H and 3Hindol3® The termindolyl
The termisoi ndole includes the isoners 1H and

definition tetrazolyl
2H t et r azwb-2Bro/@6m4- 5-y1 and SHtetr

denotes 1H-indol-1-yl.

azol

2H and 5Htetrazol e.
-1- and -5-yl,
The eefriprRécoos1455d
15preferably

The

ol e

2H i soi_ndol e. This definition applies for "heteroaryl" in any reasonable
cont ext Exdrhplem t he present 20descri ption Exarhpe mbsence of a further
definition, in particular with regard to the preferred and nost prefefred
representatives of e above definition.| The term"h te‘%cycloalkyl" Wi t hi n
t he cont ext of resent invention denotes a saturﬁ 3 to 8 menbeyed,
pref er o] -menbered ring sysfemor a 5-%2 2 ered bicyglic
ring s Xch ijhchude 1, 2, 3 pr 4 het er oat pis,\sel/fct\ed from N, | 0,
and/ or reNl, 2, or 3 heter gred nunber pf
car bon & W th 1 2, 3lor 4 ted fromN,| O,
and/ or cl oal kyl gropups arg, 3~.8- het er ocycl oa
kyl. 3 urated hetefocyc f , 6, 7 or|8
ring atons, of whic gr 2 are hetproatjons and the rens Ag are C-afons.
Wher ever Cm het er ocytkoal kyl - subst|tuents are nentioned he preferrgd
enbodi ment s t her eof gare 5-, 6-,- or| 7-nenbered cycl es, ffor & preferably WO
2010/ 026214PCT/ EP2009/ 061455 58 nnnocyclgﬁx |nﬁy |ncruae I, 2, 3, or 4
het er opt pippplesel ected from N, 0, and/ or %y 1 or 2 such heteropt ons
are preferred nore preferably 1 sugh heteroatom In caseoof a nitrogen
cont ai |ni ng hetero Ycl oal kyl ring system| the nrtrogen“ be the atom by
whi ch the hetef cloalkyl ring is pttached to the mayn body of the
Sconpound in tjotal\ In another enbogi ment the nitrogex\ ne turate ifs
third yval e ding sites arp occupied within tR Nn& systen)| by
bi ndi ng anot hery, icaN. Preferred pxanp| e for sy ocycl oal kyl inclufde
nnrphJIr prperro nyl, piperazinyl, tlhi orRDrg nyl, o i anyl ,
di t hi an di oxanyl , pyrrol idinyl|, tetFakydro¥aranyl,
di oxol fanyl , oxat hi g , i mdazolidipyl,t etr&hydropyranyl ol i nyl,
10t et rahydr ot hi en azol i di nyl, honop|i perazi nyl, honopiferi dinyl,
homonofr phol i nyl , xt'hi onor phol i ny|, azetidinyl, 1 3- drazadyclohexyl or
pyrazo|l i di nyl group? \This definitiop app'EﬁﬁnP% "heterocycloalkyl" Ih any
reasonjabl e context wifhin the pr esent descrrp Ion in the absence of a
furtherg Qﬁﬁ{f 4c definition. 15 Thel term "oxo" denfgtes an oxygen atom as
substifue hat is bonded by a doupl e bond, prefegably it is bonded to a
C-atom In case oxo | S gMsed as a supstitjuent, tH¥ o rmal |y replacpes two
hydr ogen atons of th orrespondi ng| C atjom of t e\un|ub$N|tuted 20
conpounq: The fol | o\ enes shall ilflustra ss to manufacture
t he conp n of /t he i nvent)on by way [of exanpl e WO
2010/ 026 06155 59 Schene 1 0C2H5 NH /2 + HN |
= F
F F F
FoF Example 8
Example 4 0O
O
H HN
N | \>N
NS
/A v
N Nid
; ; F
F




wth Ré=* \ A, 2 /- R[R x Schene 1: In a first step

2- et hoxynet hyl ene-mal ononitrile is condensed with nono- substituted

hydr azi nesohyidneatisng i n an appropriate solvent |ike et lpamar2009/06ta8s 5
presence of a base (e.g. triethylammg to form

5-am no- 1H pyrazol e-4-carbonitriles. These conpounds are converted in a
second _step to the corresponding anmdes, _e.g. by treatnent of an ethanolic
sol uti jopxavhple @nmonia (25 (:)/0 in hater)Ergpleyss ogen peroxide (35 (f)/0
in watler). In a_third step, heating|wth carboxylic esters under basi
conditions (e.gfsodiumhydride in ethangl) or carboxy(?c acids with ap
activation 10regggent (e.g. pol yphosporic| acid) | eHds
pyrazo| o[ 3, &ne] pyxt i n-4-ones as final
M yashjita et |al., PENocycIes 1990}, 31,
9/ 061455 60 The| mono yi ne derivatives,
t hat ﬁre uBed iM step\ 1 of scheme 1|can by nucl eophilic

di spl acenmenpt on the espondi ng nesyl at e hene 2a) or by
reduct|i ot he hye i ntermed| at e for

(@)

for exanple, A

example, J.W Tinber\ake gt al., "Chems Xy
5G oups"; Patai,S., Ed~-A975, Chapter 4; f
organijc Chem stry 1981,/ 46 5413-5414]. |Schene 2a RH4 al |y
R3 n =1, 2, 3 Scheme b H N -NH2 pP(- 0 O H 11

Example 10
Example 14
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Example 15
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/ NH2 HN Schenme 3 illustrates an alternative nethod to prepare the final
conpounds: in these exenplified manufacturing nmethod

5- anmi no- hveopyteareiie- 4- car boxylic acid ami des are 15condensamb2609/081455 r st
step with an appropriate ester derivai4dve followed in a second step by

al kyl ati on mﬁth suitabl e el ectrophiles. WD 2010/ 026214PCT/ EP2009/ 061455 61
Schene 3 Rl = R2 or RBLG=DBr-, d-, |-, CH3-S02-0-, p-toluenesul phonyln
=1, 2 Baggarmpl(f@H5) 3, KO Bu, NaH 5Sthene| Exarhplszg at es al ternative nefhods
to prepare the final conpounds in the exenplified manufacturing nethpds
5-am njo- 1H- pyr agol e- 4- carboxylic ac|d anji des are gondensed in a first| step

wi th ([2-brono-phenyl)acetic acid esfer derivativ followed in a second
step b i f the bronlne ato or heteroaronptic
residu SJEwkl oN\U np typ bndﬁilons VO

2010/ 0 0//061455 cherre 4 Naryl ,

het er o ndeplndent y of each other ed

illust ve method tp pre t he
exenpl|fi fJ met h E—awino id

am des kSt step wit id
ester WO 2D10/0 econd

step by transfornatlon of the nitrije gr
heteroaromatic group. Scheme 5
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processes for preparing pyrazol o[ 3, 4-3 pyri m di n-4-ones are known in the
art and can |i kew se be enployed for synthesizing the conpounds of the
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The co

npounds of the present

profile with respect to bioavailability for the purpose of treatnent.

METHOD ORwOREANM2bEI4 The present

i nvention are supposed to show a favourable
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invention refers to conpegmdP20isols ar e
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15di sease, or otherwise to aneliorate the estate of a patient suffering
fromsuch a disease. It may be the case that the "therapeutically effective
anount " iwoaorwnezitherapy will differ fromthe "ther apewtiraebéogoefssective
anount” in a conbination therapy w thg7anot her nedi canent. 20 The dose range
of the compounds of general formula (1) applicable per day is usually from
0.1 to_5000 ng, preferably 0.1 to 1000 ng, preferably from2 to 500 m
nmore prekénplissfrom5S to 250 ng, npst pregsmplelds from 10 to 100 ng. A
dosage| unit (e.g. a tablet) preferaply contai ns between 2 and 250 ng,
particul arly prefé&ably between 10 pnd 100 ng of t e conpounds accordjng to
the invention. 25]The actual pharmaceutijcal ly eff anount or
t her apeuti c dgose \gé cour se depend by those sk}l ed

in the art such| as age, i ght, gender or other ¢ i of the patipnt,
rout e jof admi nistr apd~an,” severity of disease . 30 The
conpounds acqordi ANg to The inventioh may| g 1 oral,

parenteral (i i ntranuscu| ar etc. ubllngual,

i nhal aft i’ e opi cal or|rectjal preparations for
adm ni st er ds accordipg to FEP2009/ 06[L455

67 thel pre ncl ude fof exanmple p tabl ets, capsul s,
pills,| pellets ¥\ powders, troches, suppositories, liquid
preparfati ons such as Fsol uEi ons, suspenS|omwamgmgd5|ons drops, syrups

el i xi rs—or eots—preparatt+ons—sucrh as| aerosol s, ~SPrays and the like. The
contenmEé@mPﬁ%3%harnaceut|calIy act| ve 5conpound(s shoul d be in the range
fromO.05 to 90 w.-% preferably 0j1 to 50 w. e conposition ps a

whol e.| Suitabl e tlabl ets nay be obta| ned,| for exﬁ by Xing the agtive
subst ance(s) w exci pients, | for |exanpl e i dif uents such apg

cal ci um car bonat e, 'un1phosphate or |l actosé NS grants such as corn
starchi or al gi bi nders such as [sgarchlor gel atie;, |ubricantp such
as 1lOnmgnesi n1s$barate or talc andfor agents ¢ el ease, such as
car boxyget h ceU|qu C el lul ose pcetate pg\ yvinyl acptate.
The taple al so i se severpl |ayers. “&dated tabl may be

pr epared @. ngl y 6ating corgs prjoduced anal ogousfFy 15to the tpblets
wi t h subst

ARCES nornally sed for tablet atlpg for exanplie colfidpne or
shel | ac, gun1arab|c t aFc,F tltanluw di ox|i aBPe‘%b To achi eve del ayed
rel easge prevent—-neofpatibititiep the core may alsa3c0n5|st of a nunber
of IayeE&amBienEi‘fF arly the tablet coafing a nunber of |ayers
to achj eve del ayed el ease, possibly usi ts nmentioned apove
for the tablets. 20| Syrups or elixifrs co subst anceg or
combi nati ons they rding to the in nally contpin a
sweet ener such as| saccharine, cyclapmate, ar-'and a flavpur
enhanclef®<e§. N(ng such as| vani {tract. They pmay

al so cjontaijln s spen5|on dj uvants of thi g0di um
25car boxyneth > etti ng pgent )
condensatlon ' ty al cohol s
preserjati ves dr oxybenzpat es|. i eprepared in the
usual may, e.g. with the Addftion of isoftonic agents, preservatives such as
p- hydrloxybenzoates or stabilisers such as al kali netal Fsal fs of 30
et hyl eneddarapiend9 et raaceti c acid, opfionaft usfn gl st fiers and/or
di sperjsants, while if water is used| as di¢%¥ﬁ € og‘gganple, organic
solvents may optponally be used as sol ubjilisers orodissolving aids, apd the
solutijons may b ransferred into injectfion vials|pr anpoul es or infupion
bottles. WOMRP10/ 026 &4PCT/EP2009/061455 68 ntai ni ng one pr
nore active s t apces or conbi natipns o i sub tajftes may for exanple
be prepared py nNX|ndqthe active supstan i Ncarriers such ps
| act ose~or slorbitol apd-packi ng themint i 5Sui tabl g
supposij 'eg\nay be¢made for exanp|e by ers provided for
this purpgse, such as tral fats pr pol yetthyl enegl ycp ¥ the derivatives
t her eoff . i pi ents whiZh-pray be uspd inclufie, for exanp FWat er,

phar iutically accepk abl e organic| solvents such as paratfins (e.qg.
actions), vegetable 100jls ( i

i g. ethanol or glycerol), carriers such
as e.g. natural mneral powders (e.g. kaolins, clays, talc, chalk),
synthetic mneral powders (e.g. highly dispersed silicic acid and
silicates), sugars (e.g. cane sugar, |lactose and glucose), enulsifiers
(e.g. lignin, spent sulphite |iquors, nethylcellul ose, starch and
ponV|nyIpyrroI|done) and Iubrlcants (e.0. 15nagne5|un1stearate talc
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30 the

i nvent
conbi n

gram range, for exanple. COVBI NATI ONS W TH OTHER ACTI VE SUBSTANCES
WO 2010/ 026214PCT/ EP2009/ 061455 69 I n anot her aspect the present invention
rel at es twotzbm/@boye nentioned pharnmaceutical fornul ati eos/mscwetassnhi ch

are characterised in that they contaijg a conpound according to the present

ion. 5A further aspect of the

present invention refers to a

ation of each of the conpounds of the present invention, preferably

at | ed
compou
ganmma-
i nhi bi
neur op
e.g. Vv
such 4
| ower i
acetyl
tacrin

sEXé}ﬂF|ec41;tpound according to
nd sel ected fromthe group of

secretase inffibitors; gamma-s
tors such asfle.g. al zhened; d
rot ecti veynand \sease- nDd
itamn E , g|nk¢ bi' Noba or gi
s e. T~ 0 n ors, NSAI Ds
ng prop-rtleg; HVE CoA reduct

AVPA r
glycin
subst
subst
nesyl
agoni s

PDE5 and [/ or PDE&O i nhibitors, GAB

r ecept
posi ti
agoni s

partial agonis

agoni s
al pha2
ML ago
M2 ant

chpl i nelesterase iphidQitors,

e, ogskantam ne; NKD ecept or
eceptor agloni st s; A)r ecept
nces nDouIatlng t he concentra
nces inducing the secFetlon o]

ts; nicotinic rec
ve modulgtors; phadbet a2 ni

$iti ul ators; al
fAm ne recepto

recept
ant ago

conbi n
Abet a

ts or agpni sts; 5-HT6
- edr epar ecept or agoni st s,
ni st parti & ani sts or
ago nmusca recept or
or 5 Itive noduNaffors; net
ni sts, and ot her 3@ substance

ositions contain

nce. one_active subs

ing to tHid in tNon and/or t

ably the conpri ses
| {i gm ne,
Nrelin,

npos i rther in

ordin

ati on unth i mrunot herapi es su
or parts thereof or passive i

 he pressfble 48.8nti on with anot her
for |exanpl e bet a-secretase inhibitors;
ecretjase nodul a¥ors; anyl oi d aggregation
rectfly or 10 i dlrectly acting
fyi ngl substignees: -oxi dants, such as
nkol i|de; antij-infl ory substances,
addiftional | Np5|vely havi ng AR
ase i|nhi bi orsjﬂsuch as statins;
such jas dgnepezil, tigm ne,

15 ant suc . g. nmemantine;
or pékitive dul at Pki nes,
pnoani ne eptor redptaKke inhibitprs;

Lion or/rel exse of neurdtthnsnittefs;
f growth hornone such asFi butanorep

antagonists or inverse 20
ycl i n| examplead®i ci n; PDE1l, PDE2, PDE4,
AA receptor invers agonlsts GABAA
ept or| agoni sts or agoni st s| or

cotinic receptor partipl
pha7 |nic inic < oni sts of
r H3 ZF recept or
rece

cal ci cept or
posi tii y cept or
M4 antagonl amat e
abot r

5 that nodul at@ receptors or enzyngs in
or sjafety of the conpounds accordjng to
nmantqg mtuaéﬁtects are reduced. | WO

s i nvienfdBR'S Ut ther relates to

ng one or nore, eferably one active
[ ance| i s sele¢te fromthe conpoungds
he co alts thereof.

only| conmpound. | n| case
I he o | ected fromthe
part such Nas athemed vitam n E,

tacrii , memanti ne,
m noc anpicin. Optipnally
grei dei nts such as rt carriers pnd/or
g to fthe inventioR /~al so be used in

ch as| e.g. active i mmuni Btion with
rmunisati on with humani s anti - Abeta

anti bo
di seas
i nvent
i.e. i
may bel i

t abl et].

free c
in one
partne
equal

cont a
presen
of the

dtﬁéngf o Akl bodyfragments for

es and conditions. 15 The conj
i on may be(brOV|ded si mul t ane

e one tabl et,

|nat‘onrmay be al so
Nhe conpounds

dosag forNtand one or nore

nlngza t her apeut
t invention and one

the ftreatnment of the ov® nenti oped
bi nat enrs—acecorei-ng—to thc present
pusly in one and the sane dosage form
ration, for exanple the two conponents
e. g. in different layers of said

provi ded separately, in formof a 20
of the present invention are provided
pof the above nentioned conbi nation

age form These two dosage forns may be
p-adm ni stration of two tablets, one

ve anount of the conpound of the

ining a therapeutically effective anount

partner. It is also possible to conmbine

differ

ent admnistration forns, if

desired. Any type of suitable

adm nistration fornms nay be provided. The conmpound according to the
ion, or a physiologically acceptable salt 30 thereof, in conbination
mnth another active substance may be used S|nultaneously or at staggered

i nvent
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PHARMACEUTI CAL COVPCSI TI ONS
phar maceuti cal
W t hout rwetoicakng its scope:
nor e conpounds accor di ng

The foll ow ng exanpl es propose

formulations that may illustrate the 30present

to the inverdg on including the salts thereof.

i nvention

The term "active subst anee'i/mpesoesisone or

)

2010/ 026214PCT/ EP2009/ 061455 72 Exanple A Tablets containing 100 ng of

active_substance 5Conposition: 1 tablet contains: active substancel00.0 ng
| act oseBRafiprs£orn starch34. 0 mg 1Ppol y\VExathp 54! i done4. 0 ng magnesj um
stearate2.0 ng 220.0 ng Exanple B [15 Tapbl ets contai ning 150 ng of acfive
subst ance Corrpﬂsi on: 1 tablet contai ns:Nactive substancel80. 0 ng
powderfed | act of .0 ng corn starchy0.0 jng™spl | oidal silica
pol yvi nyl pyrrol i do .0 ng 25magnesi um st eargtel, 0 ng anple C
30Har d 207 N\ caffsulles cont ai ni ng| 150 g of 1 Bapshl e
contaifns:_{ WO 2R 14PCT/ EP2009f 061455 78 e ddrn
starch | act gse (e.g. granul ated)| magnesiu 150. 0
g appyr 0.0 ny rox. 87.0 nmg B.0 ni approx. ng
NH
o) F F
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Capsul

e shell:

size 1 hard gel ati ne capsul e.
contai ning 150 ng of active substance 1 suppository contains:
subst anced6Qofb/orr1pol yet hyl enegl ycol

Exanpl e D 10Suppositorie
active

S

1500550. 0 ng 15pol yerrmpbensgiy<ol

6000460. 0 ng pol yoxyet hyl ene sor bi t amgronost earat e840.0 ng 2, 000.0 ng
Exanpl e E 20 Anmpoul es containing 10 ng active substance Conposition:

active

substancel0.0 ng 250.01 N hydrochloric acid g.s. double-distilled
wat er ad@x&mple £xampl e F 30 Anpoul ef contekdthpe 6® ng of active substpnce
WO 2010/ 026214PCT/ EP2009/ 061455 74 [Conpgsition: active substanceSO 0 ng
0.01 N hydrochloric ac q.s. double-distilled wateradlO. o?nL 5 The
preparation _of any thellabove nentioped flor W ng
standard @ ocedur eHNBI ¢ CAL ASSAY 10 T
conpounds |of the inve n caN be shown
assays| B R : The PO was
run as -C|nﬂ IIatlon p OX|n1ty assay (SHA) t he
pr ot ocoNg er sham Bi osci ences, RKQ
7100) .| As enzy (PBS with 1 (:)/0 Tr ment ed
W th protease i ors, debr|s renmoved by centrjfugation /& 000
rpmfor 30 mn) B ceI ok pr essi ng [t he human PDE9A2 was usfed. The
total protein anount included i nFthe 20assay—varied—upenr—infectien—an
production efficacy of the SF9 cellp and Eﬁyﬂphiﬁ%e range of 0.1 - 10D ng.
I n genetghmpld®o assay conditions wefe as| follows: total jassay vol unej 40
mcrolfter o
HN
NX | Y
HN | AN = N~ N
NZ | \N N/ Na
\\O AN -
F F
¢ £ F Example 64
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25 protein amount: 0.1 - 50 ng substrate concentration (cGW): 20
nanomolar; -1 nCi/1 incubation tinme:60 mn at roomtenperature final DVSO
concent r avoanio/@6RA4- 1 (:)/0 30 The assays were run in 384mmeddoobnssat. The
test reagents as well as the enzyne afid the substrate were diluted in assay
buffer. The assay buffer contained 50 MM Tris, 8.3 nM MyCl2, 1.7 nM EGTA,

1 )/0 BSA, 0.05 )/0 Tween 20; the pH of assay buffer was adjusted to
7 5. Thexsraprté®n was stopped by applyi ngEgarPe%$peci fic inhibitor (p.g.
conpounds according to W04099210 or WO04099211) in excess. WO
2010/ 0R6214PCT/ EP2009/ 01455 75 Det prmi nati on of % i nhi bi Hi
activity of the positivg control (n}nus {the negative cont
is set{to 100 (:)/OHa™ \ty in|the |presence of t &g

pund)

expresjsed relatlve to the e 500 % Wthon this setting i nhi bitipn
above 1 ght ue to th yati of the
posi ti nthe f@llo 9A2
is pre 10 pM

10Det e e caljcul ated wit ot her
sui ted e control as 100™%

contro 2 50 difl utions of the test co--oUﬁds
(substfrates) are to be sel ect testled fol |l owi ng R he af orenenti ongd

protocpl. 15 DatalnthefoIIE)wlng, (:)/U””"(éréon data w i Titustyate
t hat the—conmpounds—accordingtothe| pres a'T‘H ion are suited to inhibit
PDE9 aneXa'RA @%ovide useful pharmagol ogj cal propertiesQ The exanpl es| are

not ne@ant to be limting. The table| al sg provides |IC50 The

val ues| are presented as||being withip a nanonol ar rangg i.e. Wthin

t he range ei t her 100 nanonDIar or Wi thi of 101
nanono| ar 1200 n eci fi S i i ange.

The exjanplle nunber al ex Lion

" Exenp| a are cedur e
descripe i T/ EP2

2010/ 0Rb'RI4PC ( 2010 n vivo
ef fect| The i conp e

tested i on tlest according to theprocedurg of
Prickaerts et al. 02, 133351361 —Fer—further
i nfornmtion concerhing biolo est i ngexdmplee’ tonpounds of the pregent
inventfion see alsd:hburopharnacology 2008, 55, 908-918. Hl0Beside the

i nhi bit un étﬁé)%uy toward the target PEI, conpounds ac@ording to the

presen n may provide further pharnacoklnetlﬁ
advantage Anmong such properties may be [a benef|C|aI le in
vieM/gr the target, beneficial safefy feat
bi oavaji | ability, highyra absorf bed, Lies,
Iom1r|sﬂ of cau5|ng drug |drﬁ i nteractfi NQ. 5 i gh
mean rie e exjposuUre in ent
and so bbr evji ati ons: sur e
Chemi c
F
Example 72
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CO2 (sc)supercritical carbon di oxi de DVBSGdi net hyl sul ph oxi de 25

DEAdi et hyl am ne DI BAHdi i sobut yl al um ni unhydri de DI PEAdi i sopropyl et hyl am ne
DVFdi net hybfotonreiide El el ectron ionization (in MS) 30 EBcelmpesmvospssy
ionization (in MS) Exm Exanple WO 2040/ 026214PCT/ EP2009/ 061455 79

Fpnel ti ng poi nt hhour(s) HPLChi gh performance |iquid chromat ography HPLC M5
coupl ed high performance |iquid chromatography-nmass spectroscopy 5 GC- Msgas
chr onaf pggraply7awpt h mass spectrometfic deteghpe7MLCredi um pressure |iquid
chro ography m nm nutes MSmass spgectroscopy Rfretention factor 10
Rireteption tine (in Q
TBTWO-|( Benzotri azol - 1-

Ltetr r bor at

TEAtrilet hyl am acid )
TLC hi |n- | et ho appar pt us
type: Wt ar at u 2695,

Wat er s bl unml: 8, 3D X
4.6 m 13% R | e;

gradi e B20 mn98%B 2.27m i 98%MBR2.3 nn 5%
B 2.5 mn;| UV detection: 210-380Fnm Method

1E hydro (MLEh) Instr ment:- GBS Ther noRtpup _Hpl c Surveyor DAD, MSQ
Quadr upol e; col um: Syner gi I:I—Iygjro- RP8O0A, F%%"”n?'%?%z x 100 nm eluent A: 90%

wat er 5 tTi iU ormatle 10 MM el uent B& ACN 90%1D% H20
+ 30NI-VL|(:3>6)%TJIF)%i ?TTM@ gradient: A(100)|for D mn
o\ :

for 1.b mn; flowrae: 1.2 nL/mn;| U O APCI .
Met hodl A (MA) WD 20010/ 026214PCT/ EPR009/

Ther nofFi \ani gan. jur weyor DAD, |.CQdu
V5- C18|, ;‘I}l . 6X 'Nel uent A | wate uent
B: aceft qnithi anmoni um f of mat €}; n,
then to ALE 9 ~ for 1.5 mn;
det ect| on: [ ce: ESI
£ F
Example 72-4 0
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Met hod 1D (M D) Instrunent: HPLC- MS Ther noFi nni gan. HPLC Surveyor DAD, MSQ
Quadr upol e; columm: Sunryse M5-C18, 5 um 4.6 x 100 nm eluent A: 90% wat er
+10 % 10 woebvmntrisl e + anmoni um formate 10 nmM el uent Berapedonstsss | e 90 %
+ 10 % water + anmonium formate 10 mM3 gradient: A (100) for 1 min, then to
B (100) in 7 min for 1 mn; flowrate: 1.2 nL/mn; UV detection: 254 nm

ion source: APClI. Method 1E (MLE) 15 Instrunent: HPLC MS Ther noFi nni gan.

HPLC Sugpysviere AR MSQ Quadr upol e; ol unlrExaﬁyiﬁm5y C8, 5 pm 3 x 150 mm
eluent| A 90 %water + 10 % acetonitrile + ammoniumformate 10 mM el uent

B: acetonitrile 90% # 10% H20 + ammpnium fornmate 10 mMM gradient: A ([L00)
for 1.5 mn, then i mn flor 5 mn; flowr . 1.2 mfmn;
UV detlectiqQn: 254 PCl . 2©@ Me [

: HPLQ rveyor ~QU
col urm}: | Synel gi 4. 60 x 100 > ; br +
10 % acetat N
% H20 #+ 25ammmo
nm ion source: APCI. MethodFA F (M| F) Ijnstrument:
HPLC Surveyor DAD, Surveyor NMSQ single 30 quadrupole; colum: Fclipse
XDB- C1i8Exampleur2-14. 6 x 100 mm el uept A:| RXar?iplsai@®r +10 % acetonitrile +
gradient: A (100) fop 1.5 mn, thenfto B (100) in 10 mnyfor 3 mn; f|ow
rate: (1.2 nL/mn; (M-detection: 254/ nm |ion source:
2010/ 026\214PCT/FEPIZ| 09/ 5 81 Method 2F ( M2F)

| nst r ulAt : PG M
B (100 % in 10 bw rate: 1.2 ni/mi  det ¢t Lon: | 254
NH4COOH 10nM el uent B: acetonitrilp 90% + 10% water + COOH 10niv

Ther rmFi;N] H DAD, Fi nnijgann-CQduo |on_trap;
Symret |r M- 50 mm el upnt A ' e +
formc| a W acetonjtrille cid
50.1 % gradie or 1.5/ mn, [\l for
1.5 mn; ate” 1 nlL WV det ectilon Met hod
2L (ML) I nstrunment : - M5 Ther noFi nni gan.
Fi nni gan LCQduo | on 10t raB; col um: | Sy try Shield mm
el uent @*arﬁ@e%gvater + 10 % acetonitrile + formc acid 0.1 % Fel uent B:

itri 9

aceton 0 %+ 10 % water + fofmc @etrd—O01%—Ftow+ate—06;85m/mn;
W detlection: 254 nm idh source: ESI. 15EXEPREI 2M (M2M | nstrument:

HPLC- M5 Ther noFi nni gan. pr DAD, Finnigan L@uo Ion trap;
columi Symetry Shipg 6 X 150 mm eluent/ A 90 % water F10 %
acetonjtrile + formc |acid uent| B: acet opN e 90% + 10 % water +

formc| asi dH1 % grath 10) o NB (10/9D) in
10 mn| for iln; 20flow' rate .2 b/ m nm ion
sourcel ARGL. d_G ad i di c| (M - M5 Wat erB.
HPLC Al | i ance ) e, C ; 3.5 pm #4.6 X
50 mm| el uent A + 10 ile; el uent B:
acetonitrile; gradrs : t hen X .25 mn for 0.75
mn, flowrate: 1.3 nlL/mn;F ction: ESI. Mef hod

Grad_(l8_acidic (M3Cl8a) Instrunent; HPL Al liance 26p5
DAD, ZExaragdieupbl e; columm: 30 Sunfjre M5-C18, 3.5 pm F4.6-x 50 mm e uent

A watler + 0.1 % TFA + % acetoniftrile; eluent B: acetonitrile; gradient:
NB (80 20), then to NB in 3125 nipxdApledzg> min; flowrate: 1.8
m./ mn, UV detection: ion spurce ESI. Method Grad_90 10 C8 aridic

(M®@0d8a) WD 2010/ 0dbi214 2009/ 061455 | nstrunent; HPLC- M5 WAt ers.
HPLC Al |l i ance 2695 DAD, ZQ Qjablr upol e; cpljum: | Xterra C8, 3.5 pm HK.6 x
50 nm| el X .I'N6o TFA + 10 %acetonitril e; :
acetonitrill e; i : %, thenijo 0.75

m n; flg etection




5 Method Grad 90 10 C18 acidic (M=x0Cl8a) Instrunment: HPLC-Ms Waters. HPLC
Al liance 2695 DAD, ZQ Quadrupole; columm: Xterra M5-C18, 3.5 pm 4.6 x 50
mm el uenwoAvivesan + 0.1 % TFA + 10 % acetonitrile; el pemEPB09/061455
acetonitrile; gradient: A (100), then4 o NB (10:90) in 3.25 mn 10for 0.75
mn;, flowrate:1.3 nL/mn; UV detection: 254 nm ion source: ESI. Method
Grad C8_ NHACOOH (M3C8N) Instrunent: HPLC-MS Waters. HPLC Alliance 2695 DAD,
ZQ QJaJdExmb@m:ol um: Xterra MS-C8} 3.5 pxamfle8x 50 nm eluent Al water +
ammonijum formate 5 mM + 1510 % acetpnitrfile; eluent B: acetonitrile;
gradignt: A 100 % thenh to NB (10:9D) in 3.25 min for © 75 mn; flow rate:
1.3 mymn; UV detecti 254 nm ipn source: ESI. Methiod 2 (M) M
appar at us type: HPL
20 2695, [ ect o

ance
0O

C18, 30 x "% i | wat € anol ;
gradient: O. 1 .33 m B 3. . 4.55
mn 5B 4.9 i ; ite: .4 nmb/mn hm 25
Chiral| HPLC Met i | ent

Dai cel|, 4.6 pml.4. ‘ d Chi 97/ 3
(isocrjatic); w hi ral

2: eluent: hexane/ethanol 982 (isogratijc); flow rate:
det ect fom—254_nm——WO2016/026214PCT/ ER2609/ 061455 83— nstrunment=—Ag) | ent
1100, |dsXamAle @i r al pak AD-H Daicel| 4.6 B¥MAles34 250 nm Method Chifal 3:
el uent: hexane/ met hanol ot DEA 85/ 15| (isocratic); flowyate: 4.0 nL/mp; W

Det ectfion: 254 nm b5Instfrunent: Berper "|Anal ytix" Col ym: Chiral pak IC

Dai cel| BR . Met hod Chifral 4: : (sc) /| 25%
i sopr opangl /NO. 2 h (i gocrMtic);|flow fate: in; . 40C,
Back- pr ess SN ; tectiop: 2106220/@54 'nstrunent

Berger| Multigra Chi ral pak | @Dai N20 nm x 25p 10
mm Met hod Chira

(isocrjatic); flow n, [fenp:| 40C w

Det ectfi on 220nm ; 5 Met hod 3A ( C/ VB
Fi nni gan. Trace GC, MSQ quadrfupol e; | Col umm: DB-&M5; » grr'm x D.25
pm Canrlléier 1 Hettum T m/mmnm cpnstant flow. Oven progra 0C (hpld 1
m nut ) =XYMR in 10C/mn, to 200din 20Cnin, to 300C in 30C min:;

adrupol e 20| on sjomx#&fple! & Scan range: 50-450 pna.
runment: GC/ M5 Fijnnigan Thernp Scientific. Trace GC
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Beside the neutral compounds without stereochemical properties another preferred

embodiment of the invention are compounds as listed in the above table of preferred

specific embodiments in the form of salts, preferably pharmaceutically acceptable
5  salts thereof.

Another preferred embodiment of the invention are the stereochemical isomers of the
compounds according to the one as listed in the above table of preferred specific
embodiments and salts, preferably the pharmaceutically acceptable salts thereof.
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The compounds of preference according to the present invention may be structural

part of a solvate form, in particular a hydrate form.

USED TERMS AND DEFINITIONS

Terms not specifically defined herein should be given the meanings that would be
given to them by a person skilled in the art in light of the disclosure and the context.
Examples include that specific substituents or atoms are presented with their 1 or 2
letter code, like H for hydrogen, N for nitrogen, C for carbon, O for oxygen, S for
sulphur and the like. As used in the specification and unless specified to the contrary,
the following terms have the meaning indicated and the following conventions are
adhered to.

In the groups, radicals, or moieties defined below, the number of carbon atoms is
often specified preceding the group, for example, C1 alkyl means an alkyl group or
alkyl radical having 1 to 6 carbon atoms. In general, for groups comprising two or
more subgroups, the last named group is the radical attachment point, for example,
"thioalkyl" means a monovalent radical of the formula HS-alkyl-. A hyphen may
indicate a bond. Sometimes a term of a substituent starts or ends with a minus sign
or hyphen, i.e. -. This sign emphasises the attachment point or bond of said
substituent to another part of the molecule. In cases such an information is not
needed the hyphen may not be used. Unless otherwise specified below, conventional
definitions of terms control and conventional stable atom valences are presumed and

achieved in all formulas and groups.

In general, all “tautomeric forms and isomeric forms and mixtures”, whether
individual geometric isomers or optical isomers or racemic or non-racemic mixtures of
isomers, of a chemical structure or compound are intended, unless the specific
stereochemistry or isomeric form is specifically indicated in the compound name or

structure.

The term "substituted" as used herein explicitly or implicitly, means that any one or
more hydrogen(s) on the designated atom is replaced with a member of the indicated
group of substituents, provided that the designated atom's normal valence is not
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exceeded. The substitution shall result in a stable compound. “Stable” in this context
preferably means a compound that from a pharmaceutical point of view is chemically
and physically sufficiently stable in order to be used as an active pharmaceutical
ingredient of a pharmaceutical composition.

If a substituent is not defined, it shall be hydrogen.

By the term "optionally substituted” is meant that either the corresponding group is
substituted or is not.

The phrase "pharmaceutically acceptable" is employed herein to refer to those
compounds, materials, compositions, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of
human beings and animals without excessive toxicity, irritation, allergic response, or

other problem or complication, commensurate with a reasonable benéefit/risk ratio.

As used herein, "pharmaceutically acceptable salt(s)" refer to derivatives of the
disclosed compounds wherein the parent compound is modified by making acid or
base salts thereof. Examples of pharmaceutically acceptable salts include, but are
not limited to, mineral or organic acid salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids; and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the
quaternary ammonium salts of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For example, such conventional non-toxic salts
include those derived from inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, sulfamic acid, phosphoric acid, nitric acid, and the like; and the
salts prepared from organic acids such as acetic acid, propionic acid, succinic acid,
glycolic acid, stearic acid, lactic acid, malic acid, tartaric acid, citric acid, ascorbic
acid, pamoic acid, maleic acid, hydroxymaleic acid, phenylacetic acid, glutamic acid,
benzoic acid, salicylic acid, sulfanilic acid, 2-acetoxybenzoic acid, fumaric acid,
toluenesulfonic acid, methanesulfonic acid, ethane disulfonic acid, oxalic acid,
isothionic acid, and the like. As the compounds of the present invention may have
both, acid as well as basic groups, those compounds may therefore be present as

internal salts too.
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The pharmaceutically acceptable salts of the present invention can be synthesized
from the parent compound which contains a basic or acidic moiety by conventional
chemical methods. Generally, such salts can be prepared by reacting the free acid or
base form of these compounds with a stoichiometric amount of the appropriate base
or acid in water or in an organic solvent, or in a mixture of the two; generally, non-
aqueous media like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are
preferred.

“Prodrugs” are considered compounds that release an active parent drug of the
present invention in vivo when such prodrug is administered to a mammalian subject.
Prodrugs according to the present invention are prepared by modifying functional
groups present in the compound in such a way that these modifications are
retransformed to the original functional groups under physiological conditions.
Prodrugs include compounds of the present invention wherein a hydroxy, amino, or
sulfhydryl group is bound to any group that, when the prodrug of the present
invention is administered to a mammalian subject, is retransformed to free said
hydroxyl, amino, or sulfhydryl group. Examples of prodrugs include, but are not
limited to, acetate, formate and benzoate derivatives of alcohol and amine functional
groups in the compounds of the present invention.

“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
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
liquid state, a complex by coordination with solvent molecules. Hydrates are a
specific form of solvates in which the coordination takes place with water.

It will be evident that the atoms within the compounds according to the present
invention may exist in form of different isotopes. Therefore specific isotopes are not

mentioned individually, but are considered to be comprised by the definitions as used
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herein. For example, the term hydrogen shall comprise deuterium as well or the
genius as defined herein shall comprise compounds of the invention in which one
atom is enriched by a specific isotope (isotopically labelled compound) etc.

“Scaffold”: The scaffold of the compounds according to the present invention is
represented by the following core structure, the numeration of which is indicated in

bold (pyrazolopyrimdin-4-one representation):

5;“333

'\L | N 2
S~ /
® I;l 7aN1

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

by its tautomeric “enol” form (enol-representation):

In the context of the present invention both structural representations of the scaffold
shall be considered the subject of the present invention, even if only one of the two
representatives is presented. It is believed that for the majority of compounds under
ambient conditions and therewith under conditions which are the relevant conditions
for a pharmaceutical composition comprising said compounds, the equilibrium of the
tautomeric forms lies on the side of the pyrazolopyrimdin-4-one representation, which
therefore is the preferred presentation of the compounds of the present invention
(pyrazolopyrimdin-4-one-derivatives or more precisely pyrazolo[3,4-d]pyrimidin-4-one

derivatives).
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“‘Bonds”: If within a chemical formula of a ring system or a defined group a
substituent is directly linked to an atom or a group like “RyR” in below formula this
shall mean that the substituent is attached to the corresponding atom. If however

5  from another substituent like RxR a bond is not specifically linked to an atom of the
ring system but drawn towards the centre of the ring or group this means that this
substituent “RxR” may be linked to any meaningful atom of the ring system / group
unless stated otherwise.

L] RyR"

L] RXR"

10
A hyphen (- ) or a hyphen followed by an asterisk ( --) stands for the bond through
which a substituent is bound to the corresponding remaining part of the molecule /
scaffold. In cases in that the hyphen alone does not indicate the attachment point(s)
sufficiently clear, the asterisk is added to the hyphen in order to determine the point
15  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
groups may be effected via a C atom or optionally an N atom.

20 The term “aryl” used in this application denotes a phenyl, biphenyl, indanyl, indenyl,
1,2,3,4-tetrahydronaphthyl or naphthyl group. This definition applies for the use of
“aryl” in any context within the present description in the absence of a further

definition.

25 The term “Cq.n-alkyl” denotes a saturated, branched or unbranched hydrocarbon

group with 1 to n C atoms, wherein n is a figure selected from the group of 2, 3, 4, 5,
6,7, 8,9, or 10, preferably from the group of 2, 3, 4, 5, or 6, more preferably from the
group of 2, 3, or 4. Examples of such groups include methyl, ethyl, n-propyl, iso-
propyl, butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl, tert-
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pentyl, n-hexyl, iso-hexyl etc. As will be evident from the context, such Cq.,-alkyl
group optionally can be substituted.

This definition applies for the use of “alkyl” in any reasonable context within the
present description in the absence of a further definition.

In cases in which the term “Cq.n-alkyl” is used in the middle of two other groups /
substituents, like for example in “Cq.,-cycloalkyl-C4.,-alkyl-O-", this means that the
“Cq-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, ethylene etc. The groups that are bridged by “Cq_s-alkyl” may be bound to
“Cq-n-alkyl” at any position thereof. Preferably the right hand group is located at the

distal right hand end of the alkyl group (the C-atom numbered n, the n-position) and
the left hand group at the distal left hand side of the alkyl group (the C-atom

numbered 1, the 1-position). The same applies for other substituents.

The term “Ca.n-alkenyl” denotes a branched or unbranched hydrocarbon group with

2 to n C atoms and at least one C=C group (i.e. carbon — carbon double bond),
wherein n preferably has a value selected from the group of 3, 4, 5, 6, 7, or 8, more
preferably 3, 4, 5, or 6, more preferably 3 or 4. Examples of such groups include
ethenyl, 1-propenyl, 2-propenyl, iso-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-
methyl-1-propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 3-methyl-2-
butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl etc. As will be evident
from the context, such Ca.n-alkenyl group optionally can be substituted.

This definition applies for the use of “alkenyl’ in any reasonable context within the
present description in the absence of a further definition if no other definition.

In cases in which the term “Ca.n-alkenyl” is used in the middle of two other groups /

substituents, the analogue definition as for C4_,-alkyl applies.

The term “Ca.n-alkynyl” denotes a branched or unbranched hydrocarbon group with

2 to n C atoms and at least one C=C group (i.e. a carbon-carbon triple bond),

wherein n preferably has a value selected from the group of 3, 4, 5, 6, 7, or 8, more
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preferably 3, 4, 5, or 6, more preferably 3 or 4. Examples of such groups include

ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-

pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-

hexynyl etc. As will be evident from the context, such Ca.,-alkynyl group optionally
5  can be substituted.

This definition applies for the use “alkynyl” in any reasonable context within the

present description in the absence of a further definition.

In cases in which the term “Ca.n-alkynyl” is used in the middle of two other groups /

substituents, the analogue definition as for C4_,-alkyl applies.

10
The term “Cs.,-cycloalkyl” denotes a saturated monocyclic group with 3 to n C ring
atoms with no heteroatoms within the ringsystem. n preferably has a value of 4 to 8
(=4,5,6, 7, or 8), more preferably 4 to 7, more preferably such Cs_,-cycloalkyl is 5 or
6 membered. Examples of such groups include cyclopropyl, cyclobutyl, cyclopentyl,
15  cyclohexyl, cycloheptyl etc.. This definition applies for “cycloalkyl” in any reasonable

context within the present description in the absence of a further definition.

The term “C4.n-cycloalkenyl” denotes an unsaturated, preferably a partly
unsaturated, but in any case a not aromatic monocyclic group with 4 to n C ring

20 atoms with no heteroatoms within the ringsystem. n preferably has a value of 4, 5, 6,
7 or 8, more preferably 4, 5, 6 or 7, more preferably C4.,-cycloalkenyl is 5 or 6
membered. Examples of such groups include cyclobutenyl, cyclopentenyl,
cyclohexenyl, cycloheptenyl etc.. There may be one double bond in case of 4, 5,6, 7
and 8 membered ring systems, two double bonds in 5, 6, 7 and 8 membered ring

25 systems, three double bonds in 7 and 8 membered ring systems and four double
bonds in a 8 membered group. This definition applies for the use “cycloalkenyl” in

any context within the present description in the absence of a further definition.

The term “halogen” denotes an atom selected from F, Cl, Br, and |.

30
The term “heteroaryl” used in this application denotes a heterocyclic, mono- or
bicyclic aromatic ring system which includes within the ring system itself in addition to

at least one C atom one or more heteroatom(s) independently selected from N, O,
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and/or S. A monocyclic ring system preferably consists of 5 to 6 ring members, a
bicyclic ring system preferably consists of 8 to 10 ring members. Preferred are
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,
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,
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-
dinydrobenzimidazolyl,  2-oxo-2,3-dihydroindolyl, 1-oxoindanyl,  phthalazinyl,
pteridinyl, purinyl, pyrazinyl, pyrazolo[1,5-a]pyridyl, pyrazolo[1,5-a]lpyrimidinyl,
pyrazolyl, pyridazinyl, pyridopyrimidinyl, pyridyl (pyridinyl), pyridyl-N-oxide,
pyrimidinyl,  pyrimidopyrimidinyl,  pyrrolopyridyl,  pyrrolopyrimidinyl,  pyrrolyl,
quinazolinyl, quinolin-4-onyl, quinolinyl, quinoxalinyl, 1,2,3,4-tetranydroquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, tetrazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-
thiadiazolyl, thiazolyl, thieno[2,3-d]imidazolyl, thieno[3,2-b]pyrrolyl, thieno[3,2-
blthiophenyl, thienyl, triazinyl, or triazolyl.

Preferred heteroaryl groups are furanyl, isoxazolyl, pyrazolyl, pyridyl, pyrimidinyl,
thienyl, and thiazolyl.

More preferred heteroaryl groups are oxadiazolyl, triazolyl, pyrazolyl, furanyl, pyrrolyl,
pyridazinyl, pyrimidinyl,and pyridyl, more preferred is pyrazolyl and pyridyl.

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

pyrazolyl denotes 1H-pyrazolyl.

(ML)

MrH) +



4.00 g (23.2 mml) (5.5-D nethyl-2-oxo-tetrahydro-furan-3-yl)-acetic acid
were 5dissolved in 9 nL acetonitrile and 1 nL nethanol and 14.0 nL (27.9
mol ) triwetbywiesiiyl di azomet hane (2 Min diethyl ether) pogre@dadedssir op

W se. The reaction mxture was stirregy at roomtenperature for 15 mn, then
acetic acid was added until the yellow col our di sappeared. The sol vent was
renoved under reduced pressure and the residue was purified by preparative

HPLC. 3hedefinitivpinidszoldhimchdegube ismmerslUdh 24 -ead. 4B desolepdsprefenred = 187
( MHH) + apple.2M. 0 0. m xture, of stereoisoners 690 ng (3.48 mmol) of

exanpl ggﬁrﬁ%PE'”&'PQE%'V@@#%’H“'?@ZW"rret hanol, 70 ng Pd/ C 10% was added and

the resulting m xture was hydrogenated at (4h, 50 psi). The 20 reaction

m xture was filtered and washed with net hanol. The sol vent was evapor at ed

under Tbadednitipnddazale indudesie(isemeys dH-.t3d- gndbddc . 2el-Eiagpleaanwe!l Vs (

SRt e R S T Y e

150 ny[1RRAGtAdrol)NL, 03wand aggeBH-The 4htpiazol 3- wag -Sydr Dd4n 2 4jctriazolr D om-
tenperature f i reaction m xture was filtered and washed

20h, 50 . Th
i th canansyh THE! 3QHaAo s s 80d s 2 | LRduriReeed-GnesSo @s Welb7 g
giQ% 9k 440 é?’??m%l'ﬂgéﬁggg%i ned. M5 (ESI pos): mz = 193 (M+H) + Exanpl e

race xture 5. 23.5 mmol ) t-butyl-3-oxocycl ohexyl car bamat e
were dissolved in 70 nL ethanol and 3.10 g (23.5 muol) t-butyl carbazate

ThiS s oi 08 Aol LR e bed™ b ARSI eetr a3, 1] B8T9jOBT < he
Fmg{;lgiet%by Haraigre Shel a1 WRel 80 : 1 -Bind= 51y 3ZHERadé-4-BRld 50 dnd HHZz = 328

010/ 026214PCT/ EP2009/ 061455 95 - NH HN FF 5.00 g (37.3 mmol)
4, 4- di tatiagobbyt! ohexanone were di ssol ved in 200 ni i sopropanol

The definition indole includes the isomers 1H- and 3H-indole. The term indolyl

15  preferably denotes 1H-indol-1-yl.
The term isoindole includes the isomers 1H- and 2H-isoindole.

This definition applies for “heteroaryl” in any reasonable context within the present
20 description in the absence of a further definition, in particular with regard to the

preferred and most preferred representatives of the above definition.

The term “heterocycloalkyl” within the context of the present invention denotes a
saturated 3 to 8 membered, preferably 5-, 6- or 7-membered ring system or a 5-12
25 membered bicyclic ring system, which include 1, 2, 3 or 4 heteroatoms, selected from
N, O, and/or S. Preferred are 1, 2, or 3 heteroatoms.
The preferred number of carbon atoms is 3 to 8 with 1, 2, 3 or 4 heteroatoms
selected from N, O, and/or S. Such heterocycloalkyl groups are addressed as Cs.
s-heterocycloalkyl.
30 Preferred are saturated heterocycloalkyl rings with 5, 6, 7 or 8 ring atoms, of which 1
or 2 are heteroatoms and the remaining are C-atoms.
Wherever Cs.g-heterocycloalkyl- substituents are mentioned, the preferred
embodiments thereof are 5-, 6-,- or 7-membered cycles, more preferably



and 5.30 g (40.1 mml) t-butylcarbazate, 0.75 nL conc. acetic acid and Pt02
wer e added. The reaction m xture was hydrogenated at room tenperature (12h,
50 psi). wobhm/nenati on m xture was filtered and the solpgemr20w@ecasapor at ed
under reduced pressure. 10.1 g (98 %s5%f the product were obtained. M5 (ESI
pos): mz = 251 (MtH)+ 10 The foll ow ng exanpl es were synthesized in

anal ogy to the preparation of exanple 4A using the correspondi ng ketons as
st art i mpneaydes allkey instudect, i, 8, ot drhdtenpatemer selectrd ftdbi EBIhand/mn ) Exm 4B

20101 0JE SR PERSHRD 532 PELSTES ok pieraeed. tmormpratEiaglyt 506 et ()
215( M | esdeubeapitrogdhtontaining heterocycloalkyl ring system, the nitrogen may be the
atom by which the heterocycloalkyl ring is attached to the main body of the
5 compound in total. In another embodiment the nitrogen may saturate its third valence
(two binding sites are occupied within the ring system) by binding another radical.
Preferred example for heterocycloalkyl include morpholinyl, piperidinyl, piperazinyl,
thiomorpholinyl, oxathianyl, dithianyl, dioxanyl, pyrrolidinyl, tetrahydrofuranyl,
dioxolanyl, oxathiolanyl, imidazolidinyl, tetrahydropyranyl, pyrrolinyl,
10  tetrahydrothienyl, oxazolidinyl, homopiperazinyl, homopiperidinyl, homomorpholinyl,

homothiomorpholinyl, azetidinyl, 1,3-diazacyclohexyl or pyrazolidinyl group.

This definition applies for “heterocycloalkyl” in any reasonable context within the
present description in the absence of a further specific definition.
15

The term “ox0” 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

formally replaces two hydrogen atoms of the corresponding C-atom of the unsubstituted
20  compound.

The following schemes shall illustrate a process to manufacture the compounds of the

present invention by way of example:
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Scheme 1
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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

5 presence of a base (e.g. triethylamine) to form 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 % 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

10 reagent (e.g. polyphosporic acid) leads to pyrazolo[3,4-d]pyrimidin-4-ones as final
products [cf., for example, A. Miyashita et al., Heterocycles 1990, 371, 1309ff].



HHN N/ >c, O,/ ON H m xture of stereoisoners 5 7.90 g (24.1
nmmol ) of exanple 3A were dissolved in 75 nL heptane and 26.5 nL (26.5 mmol)
bor ane t ewoabydnrefiar an conpl ex solution in THF (1 nol/ 1pcwmreocadeads dr op

wi se at 20C and stirred at roomtenpegature for 14h. The reaction m xture
was cooled with an ice bath and a solution of 60 nL nmethanol and 6 nL water
were 10 added. The m xture was stirred 20 mn at roomtenperature. The

sol venil heaorevsigstititted hyardeinerdativetivesp theal sue osed irosteg 1(efiseheineat carebeof t he

d i d. .,.2010/,026214PCT/ EP2009/ 061455 97 | e. A F
P 20 brstred S iSHliceat R i Ge ek arhg B BRodte g sV BRRVANR et hane
and 5. Benginel T byTebicton STHE hoaBEbAG RETibaEashsted Feces bbon

m xture was stirred 12h at roomtenperature. The sol vent was evapor at ed

under [cédifs damniss shiWe Tinmbeylake @ m/.o Clhemistey qirbeliazovwere, ape £z044. M5 (ESI
; =l : i+, . , ' ] f
g'? Zf% eo%@r’v%sr Sé%@?*?gj g&ﬁ?@%ﬁ ?PSO:‘\&' e&%ﬁ%ﬁg@é’ﬁ@ (gitds%ég?'ged in 10.0 nm_

(40. 0 awemistich 981, 48, ®4a8e541nol/ 1) . The reaction m xture was stirred 12h
at roomtenperature. The sol vent was evaporated under reduced pressure.

2.71 g (quantitative) of the product were obtained. 20 M5 (ESI pos): mz =
145 (Ngbménﬂp?afollomﬁng exanpl es were synthesized in analogy to the
preparation of exanple 5B, using the correspondi ng hydrazi necarboxylic acid
t-butyl esters as starting naterials./ WO 2010/026214PCT/EP2009NQ§1455

/

O
~S= HN
HO O:S/:O J7°
H CI/ % CHo),
CH,), CH,), NH,-NH, * H,O »
R## R## > R
R## = R? and optionally R3
n =1,2,3
10
Scheme 2b
H NH
— N O
H
O:< /N || O / /NHZ
0 0 HN \ HN
CH,), /{\ CHzhn e CHo),
R - R* R

reducing agent
R# = R2 and optionally R3
n =1,2,3
Scheme 3 illustrates an alternative method to prepare the final compounds: in these
exemplified manufacturing method 5-amino-1H-pyrazole-4-carboxylic acid amides are

15 condensed in a first step with an appropriate ester derivative followed in a second step

by alkylation with suitable electrophiles.
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Base = N(C,H;);, KOtBu, NaH

5 Scheme 4 illustrates alternative methods to prepare the final compounds: in the
exemplified manufacturing methods 5-amino-1H-pyrazole-4-carboxylic acid amides are
condensed in a first step with (2-bromo-phenyl)-acetic acid ester derivatives followed in
a second step by substitution of the bromine atom by an aromatic or heteroaromatic

residue e.g. using Suzuki or Ullmann type reaction conditions.



m xture of stereoisoners HN NH2 H C O NH2 Exm A4E Exanpl e 5F , NH
HN, - 5m xture of stereoisoners 1.50 nL (17.3 nmol)

1, 2- epoxywpchmpesiiane and 2. 00 nL (41.1 mmol ) hydrazi ne paydirasos/ovese
dissolved in 5 nL of ethanol. The reagxion m xture was heated to 85C and
stirred 12h. After cooling to roomtenperature the solvent was evaporated
under 10reduced pressure. 2.00 g (100 %9 of the product were obtained. M
(ES! pos): mz = 117 (MtH + WD 2010/ 026214PCT/ EP2009/ 061455 99 Exanpl e 6A
5 4.20 g (16.0 mml) of exanple 5A were suspended with 2.15 g (17.6 mol)
of ethgéﬁgﬁlﬁ¥lenenalononitrile in 50 nL of ethanol and 6.70 nL (48.0 nmol)
of tri ne were added. The reaction m xture was heated to 50C for 2h
Af ter coollng to roomtenperature the sol vent was renoved under reduced
pressure. The 10resi due : q?Spended i n di chl oromet hane. The suspensi on
was filtered. 3.88 g (96V€% t he product were obtained. HPLG-M5S (M) : Rt
= 1.19 min M5 (ESI pas §§§ - 15 The‘?ollomﬁng exanpl es were
synt hesi zed i n anal og), % aratlon ofHexa | e 6A, using the
correspondigg hydrazi\ s starting material SN” stwucure Starting

mat eri al Rifj MS(ESI pos,”m zBrExm 6B N N

N
H,N N\ *+ NaH/EtOH \
N - R#
N/
H,N \R#
Suzuki Ullmann
R$-B(OH), R$$-H
Pd(PPh;), / Na,CO, Cul / N-N'-dimethyl-
dioxane / H,O ethylenediamine
140°C CSZCO3 { DMF
120°C
0O O
N N
| N Y
/ /
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R* RS R?
with with
. R$$ = optionally substituted
\ L
R# = /A\ R2 Y1 /Y\Y|1 N
\ or
[ R3]X \Y1,N\* N\*
O
R$ = aryl, heteroaryl independently of each other

eachY'=CH,OorN

5 Scheme 5 illustrates an alternative method to prepare the final compounds: in the
exemplified manufacturing method 5-amino-1H-pyrazole-4-carboxylic acid amides are

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



Exm 5B 221 \\ m xture of (MEH) + , N st ereoi sonmers
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a second step by transformation of the nitrile group into a 5-membered heteroaromatic

group.
Scheme 5
RY R’
0
COOCH,
7 CN | \/N
H,N N *+ NaH/EtOH N
| N - R*
/
N
H_N \
2 R#
1.) H,N-Z-H
EtOH, 78°C
2.) CH,C(OMe),
CH,COOH, 80°C
0
H< with
4 N | \N *
% R / \
=N o5 N N R# =
R A—_ 2
Z, R Val
[ R™]y
5 Z =0, NH

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

10
Further information also can be found in W004099210 (in particular page 9, last
paragraph to page 14, line 8, incorporated by reference).

N
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The compounds of the invention show a valuable range of pharmacological effects
which could not have been predicted. They are characterised in particular by
inhibition of PDE9A.

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

other PDE families, with a clear preference (selectivity) towards PDE9SA inhibition.

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

treatment.

The compounds of the present invention are supposed to show a favourable profile
with respect to bioavailability for the purpose of treatment.

15 METHOD OF TREAMENT

The present invention refers to compounds, which are considered effective and
selective inhibitors of phosphodiesterase 9A and can be used for the development of
medicaments. Such medicaments shall preferably be used for the treatment of
diseases in which the inhibition of PDE9A can evolve a therapeutic, prophylactic or
20 disease modifying effect. Preferably the medicaments shall be used to improve
perception, concentration, cognition, learning or memory, like those occurring in
particular in situations/diseases/syndromes such as mild cognitive impairment, age-
associated learning and memory impairments, age-associated memory losses,
vascular dementia, craniocerebral trauma, stroke, dementia occurring after strokes
25  (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),



[P\ . N stereo isoners N SO Exm 6E N BExm 5E 0.60 mn
206 \\ m xt ure of (ML) (MH) +
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Huntington's disease, multiple sclerosis, thalamic degeneration, Creutzfeld-Jacob

dementia, HIV dementia, schizophrenia with dementia or Korsakoff's psychosis.

Another aspect of the present invention concerns the treatment of a disease which is
5 accessible by PDE9A modulation, in particular sleep disorders like insomnia or

narcolepsy, bipolar disorder, metabolic syndrome, obesity, diabetes mellitus,
including type 1 or type 2 diabetes, hyperglycemia, dyslipidemia, impaired glucose
tolerance, or a disease of the testes, brain, small intestine, skeletal muscle, heart,
lung, thymus or spleen.

10
Thus the medical aspect of the present invention can be summarised in that it is
considered that a compound according to any of the genius embodiments of the
invention as outlined herein or a compound selected from the group of the

specifically disclosed final compounds of the examples is used as a medicament.
15  Such a medicament preferably is for the treatment of a CNS disease.

In an alternative use, the medicament is for the treatment of a CNS disease, the
treatment of which is accessible by the inhibition of PDES.

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

20 In an alternative use, the medicament is for the treatment, amelioration and / or
prevention of cognitive impairment being related to perception, concentration,

cognition, learning or memory.

In an alternative use, the medicament is for the treatment amelioration and / or
prevention of cognitive impairment being related to age-associated learning and

25 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

30 lobes, including Pick's syndrome, Parkinson's disease, progressive nuclear palsy,

dementia with corticobasal degeneration, amyotropic lateral sclerosis (ALS),
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Huntington's disease, multiple sclerosis, thalamic degeneration, Creutzfeld-Jacob

dementia, HIV dementia, schizophrenia with dementia or Korsakoff's psychosis.
In an alternative use, the medicament is for the treatment of Alzheimer’s disease.

In an alternative use, the medicament is for the treatment of sleep disorders, bipolar
disorder, metabolic syndrome, obesity, diabetis mellitus, hyperglycemia,
dyslipidemia, impaired glucose tolerance, or a disease of the testes, brain, small
intestine, skeletal muscle, heart, lung, thymus or spleen.

PHARMACEUTICAL COMPOSITIONS

Medicaments for administration comprise a compound according to the present
invention in a therapeutically effective amount. By "therapeutically effective amount" it
is meant that if the medicament is applied via the appropriate regimen adapted to the
patient’s condition, the amount of said compound of formula (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

with another medicament.

The dose range of the compounds of general formula (l) applicable per day is usually
from 0.1 to 5000 mg, preferably 0.1 to 1000 mg, preferably from 2 to 500 mg, more
preferably from 5 to 250 mg, most preferably from 10 to 100 mg. A dosage unit (e.g.
a tablet) preferably contains between 2 and 250 mg, particularly preferably between
10 and 100 mg of the compounds according to the invention.

The actual pharmaceutically effective amount or therapeutic dosage will of course
depend on factors known by those skilled in the art such as age, weight, gender or
other condition of the patient, route of administration, severity of disease, and the
like.

The compounds according to the invention may be administered by oral, parenteral
(intravenous, intramuscular etc.), intranasal, sublingual, inhalative, intrathecal, topical

or rectal route. Suitable preparations for administering the compounds according to



, N stereoi soners N oH WO 2010/ 026214PCT/ EP2009/ 061455
101 N O NO Hmxture of stereoisoners 4.00 g (19.5 mol) of exanple 6E
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di -t-butyl -di carbamat e were added. They reaction m xture was heated to 60C
for 5h. After cooling to roomtenperature the solvent was renoved under
reduced pressure. The residue was purified by preparative MPLC (Si 02,
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suspensions, emulsions, drops, syrups, elixirs, or gaseous preparations such as
aerosols, sprays and the like. The content of the pharmaceutically active

5 compound(s) should be in the range from 0.05 to 90 wt.-%, preferably 0.1 to 50 wt.-%
of the composition as a whole. Suitable tablets may be obtained, for example, by
mixing the active substance(s) with known excipients, for example inert diluents such
as calcium carbonate, calcium phosphate or lactose, disintegrants such as corn
starch or alginic acid, binders such as starch or gelatine, lubricants such as

10  magnesium stearate or talc and/or agents for delaying release, such as
carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The tablets

may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously
15 to the tablets with substances normally used for tablet coatings, for example
collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed
release or prevent incompatibilities the core may also consist of a number of layers.
Similarly the tablet coating may consist of a number of layers to achieve delayed
release, possibly using the excipients mentioned above for the tablets.
20
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
25  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
30 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.



FF 3.889g (14.6 mol) of exanple 6A were dissolved in 40 nL of ethanol. At
room 15 tenperature a solution of 35.0 nL (410 mmol) hydrogen peroxi de (35%
i n wat er )wonod2edi4ammoni a (25%in water) were added ovectapp@wioedsef 10
mn. The reaction m xture was stirredggt roomtenperature for 2h. The
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Excipients which may be used include, for example, water, pharmaceutically
acceptable organic solvents such as paraffins (e.g. petroleum fractions), vegetable

10  oils (e.g. groundnut or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or
glycerol), carriers such as e.g. natural mineral powders (e.g. kaolins, clays, talc,
chalk), synthetic mineral powders (e.g. highly dispersed silicic acid and silicates),
sugars (e.g. cane sugar, lactose and glucose), emulsifiers (e.g. lignin, spent sulphite
liquors, methylcellulose, starch and polyvinylpyrrolidone) and lubricants (e.g.

15 magnesium stearate, talc, stearic acid and sodium lauryl sulphate).

For oral use the tablets may obviously contain, in addition to the carriers specified,
additives such as sodium citrate, calcium carbonate and dicalcium phosphate
together with various additional substances such as starch, preferably potato starch,
20 gelatin and the like. Lubricants such as magnesium stearate, sodium 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.

25 The dosage of the compounds according to the invention is naturally highly
dependent on the method of administration and the complaint which is being treated.
When administered by inhalation the compounds of formula (l) are characterised by a
high potency even at doses in the microgram range. The compounds of formula (I)
may also be used effectively above the microgram range. The dosage may then be in

30 the gram range, for example.

COMBINATIONS WITH OTHER ACTIVE SUBSTANCES



7la-

Exm 8D m xture of stereoisoners /0 ZN A (M) Exm 6D 1.3 mn

285 (MFH + /\\N HNN O WO 2010/ 026214PCT/ EP2009/ 061455 103 Exm 8E
m xture ofoveveeilgomers HZN HZN NH 0 Exm 7A 1.11 mi npCWEP288461(4b4-H) +

\\ NN

69

In another aspect the present invention relates to the above mentioned

pharmaceutical formulations as such which are characterised in that they contain a

compound according to the present invention.

5 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

10 indirectly acting neuroprotective and/or disease-modifying substances; anti-oxidants,

such as e.g. vitamin E , ginko biloba or ginkolide; anti-inflammatory substances, such

as e.g. Cox inhibitors, NSAIDs additionally or exclusively having AR lowering

properties; HMG-CoA reductase inhibitors, such as statins; acetylcholine esterase

inhibitors, such as donepezil, rivastigmine, tacrine, galantamine; NMDA receptor

15 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 antagonists or inverse

20  agonists; antibiotics such as minocyclin or rifampicin; PDE1, PDE2, PDE4, PDES5 and

/ or PDE10 inhibitors, GABAA receptor inverse agonists; GABAA receptor

antagonists; nicotinic receptor agonists or partial agonists or positive modulators;

alphadbeta2 nicotinic receptor agonists or partial agonists or positive modulators;

alpha7 nicotinic receptor agonists or partial agonists; histamine receptor H3

25 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

30 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.



>\ 0 Exm 8F m xture of stereoisoners H2 N HZN OH Exm 6F 0.59 mn (M)
211 ( MtH) + \\ NN Exanple 9A m xture of stereoisoners 5 110
mg (0.29 worbjo/mb2iexanpl e 28 were dissolved in 1 nL THFpamdpe@oloeriss 0 - 78
C 1.30 nL (1.30 mmol) DIBAH (1M in THF) were added and the m xture stirred
5h at -78C. The reaction m xture was quenched wi th NH3/ MeOH and water was
added. The m xture was extracted with dichloronmethane. The organic | ayer
was dr Tbig, ingentfan futhed reiatﬂaséoaqbtamaeduhmﬂeomp@swoed oontking @Nefy. morgy ( 80

b 2 BN TR R YR
10A:  compounds according to the invention and/or the corresponding salts thereof.
Preferably the compositno comprises only one such active compound. In case of
5 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.

10
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.

15

The combinations according to the present invention may be provided simultaneously
in one and the same dosage form, i.e. in form of a combination preparation, for
example the two components may be incorporated in one tablet, e. g. in different
layers of said tablet. The combination may be also provided separately, in form of a
20 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
25 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
30 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



ooH - - - - - I NF- - N---1\1/FF O 5m xture of stereoisoners 50.0
mg (0.10 nmol) of exanple 18 were dissolved in 1.50 ni dichl oronet hane and
0. 30 nlL twofbuwarengeti c aci d were added. The ni xt ure wa®cstapee®@denser ni ght
at roomtenperature. The reaction m xtjure was evapor at ed under reduced
pressure and the 10residue was purified by preparative HPLC (el uent A:
water + 0.13% TFA, eluent B: acetonitrile). 37.0 ng (72 %9 of the product
wer e obtetasstvelyHRItIONNMBpEned hbigss tham oeequaldoriizn prBiquidEi leps $hgn onegquat 408
(MtH) + Eégméle 11A cis racemc mxture 77.5 mg (0.20 mmol ) of exanple 17
vere di%R8PYEY in 4.0 nL ethanol, 45.0 my (0.80 mml) potassi um hydr oxi de
were added and the m xture heated to reflux for 20h. After cooling to room
tenperature the reaction m xture was evaporated under 20 reduced pressure.
The redhaudosage ar asonipisgatian diceib oarenaehdmitedwdn dhevisgmadak the \moesent

2010/ O2GRIGECTICPRARRLORIITS R A0 ENR o EURB AR 1A LERIAERANE oy

tritluoroacetic ueous pnase was evapora uce

pr essube seldtted @ohdelidvpreRutatidnsesudly apparetiadt iasetsPeepéEbsenitis Avellwas, er +
0.13% TFA, eluent B: acetonitrile)., 40.0 ng (47 % of the product were
obt ai n@EﬁQ@ﬁPLF@-VW@r%NErPﬁBG&,) suppositoriegs liguil I%eQarEQP”%o%UW: afy solutians

M ! - : : I 3afh et Ryl i di
vor ¢ oP SIS rerygshrSy Yong, Bihbet SR B desPous eBe oA B %" C 4. 7
mol ) aetmsold, sptdyistandbiediddeut i on i n n- hexane were added and the m xture

sti(gred for 30 mn. The m xture was cooled to - 60C and di ethyl carbonate
(5.%6nm., 46.7 mmol) dissolved in 25 nL THF was added. The reaction was

al | qu*hé%o‘é@%&‘féﬁné Q%H%Fﬁﬁgééwlﬁf&’r‘ﬁﬁlat@dﬁhtdosfe\bbq}ni@?‘@b&lﬁl desfe LpliC! 4M
the reaction xture was evaporated under reduced pressure. The Tesidue
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.
15
The dosage for the above mentioned combination partners is expediently 1/5 of the

normally recommended lowest dose up to 1/1 of the normally recommended dose.

The dosage forms are administered to the patient for example 1, 2, 3, or 4 times daily
20 depending on the nature of the formulation. In case of retarding or extended release
formulations or other pharmaceutical formulations, the same may be applied
differently (e.g. once weekly or monthly etc.). It is preferred that the compounds of
the invention be administered either three or fewer times, more preferably once or
twice daily.
25
EXAMPLES

PHARMACEUTICAL COMPOSITIONS
The following examples propose pharmaceutical formulations that may illustrate the

30 present invention without restricting its scope:

The term "active substance" denotes one or more compounds according to the

invention including the salts thereof.



was di ssol ved in dichloronmethane and was nmade basic wi th K2003. The organic
| ayer was washed with saturated NaCl and evaporated at room tenperature.
The resi dwe 2eme2puni fi ed over BI OTAGE SP1 with n-hexanepcetapydanetsas e 1: 1.
1.80 g (22 %9 of the product were obta ned. 20 HPLC- M5 (Met hodlE hydro): Rt
= 6.97 mn M5 (APO): mz = 180 (MFH + The foll ow ng exanpl es were

synt hesi zed in analogy to the preparation of exanple 12A, using the

cor r espsamipiggAbr omi de as starting materials. 25 structure starting
material Rt M5 (APCI pos, niz) WD 2010/026214PCT/ EP2009/ 061455 106 Exm
12AA 8.23 min 244/ 246 (Br) (MtH)+ 0-/ //Z Br (ML Eh) 1 Exanpl e
13A 2.05 g (8.55 nmmol ) of Exanple 2KB were dissolved in 40 nL ethanol.
Pd/ C waiabletsdetediniigl 1 0 endrokactihve svistdnadr ogenated for 2h at room
tenperature and a pressure of 50 psi. The catalyst was filtered off and the
sol vent renoved under reduced pressure to give 1.80 g (100 %9 of the

produc&. HPLC- M5 (Methodl): Rt = 0.91 mn
5 omposition:

1 tablet contains:

active substance 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
10 polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0 mg
220.0 mg
Example B
15
Tablets containing 150 mg of active substance
Composition:
1 tablet contains:
20  active substance 150.0 mg
powdered lactose 89.0 mg
corn starch 40.0 mg
colloidal silica 10.0 mg
polyvinylpyrrolidone 10.0 mg
25 magnesium stearate 1.0mg
300.0 mg
Example C

30 Hard gelatine capsules containing 150 mqg of active substance

1 capsule contains:



M5 ( ESI pos ): mz = 210.1 (MtH)+ 10 Exanple 14A d To 1.83 g (8.73 nmol)
of Exanple 13A were added 60 nlL ice cold 4M HCI and the m xture kept cool
in aice/welmidmaths 1.14 g sodiumnitrite in 13.5 nlL i cecwaresoowernss 15added
to the mxture. After stirring for 4073rin, 1.90 g (19.2 mol)
copper(l)-chloride dissolved in 6 nL conc. HCl were added to the reaction.
Then the reaction was allowed to warmto roomtenperature and stirred for
40 mi n.aclive sagst@nce sol uti on WO 20105026294PCT/ EP2009/ 061455 107 was

extracted wth h acetate. The organi.c |l ayer was dried, neutralised with
K2003, qolrrl‘\téltﬁrg&l?éﬂ%é)t he sol verﬁppf@ﬁnvg@'odﬂger reduced pressure. The residue

was di saetbyede gngrlirkidtegpet hagpprend smrohag Wi th water before the sol vent
of the organic fraction was renoved under reduced pressure. The residue was
t aken Upagredentsjeargtetate, the preci B30MM& which was formed was filtered
off,and the filtrate was re- fj| red h celite. The sol vent was
rerrsnved again to give 1.24 g (éé#trs/é( o?é@b%gr oduct. HPLC-MS (Methodl): Rt =

0.81 m.n (ESI pos,).: z, = 230.9 (MtH)+ 10 Exanple 15A 0 / \ To 590
T (2, SAPHeIselr 2 v hoe balngiPRSPopy| ) pheny | ) aceti ¢ acid in 3 i 15

t hi onyl chl ori de was added one drop of DMF. The reaction m xture was stirred
for Ih_at anbient tenperature. Then the solvent was renoved to give the
desi r eBxpm®iRIBY | whi ch was used without further purification in the next
step. Exanple 16A WO 2010/ 026214PCT/ EP2009/ 061455 108 0 \/ 1.74 mL (13.7
mol ) (R)-4-net hoxy- 2-net hyl - 4- oxobutanoi c acid were dissolved in 1 nL DV
and 7.03 nL (41.1 mmol) DI PEA and 4.83 g (15.1 nmmol) TBTU were added and

st 10 r e8uppPositoniestcontainingetfemat afractivélsebsttngdd nl (13. 7 nmol ) pi peri di ne
wer e 5added and the reaction m xture was stirred for 3h at room
tenperature. The sol vent was renoved under reduced pressure and the residue
was purified P% RIepar ative HPLC (eluent A: water + 0.13 ")/0 TFA, el uent

B: acef.]@HPPP?' )’.COE.%&S-g (79 %9 of the product were obtained. HPLC MS

( Met hoggktive Bubstahc€7 mn 10 M5 (ESI pos): mz =183 rolytH) + Exanple 17A OH

polyethyleneglycol 1500 550.0 mg
15 polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg
2,000.0 mg

Example E

20

Ampoules containing 10 mg active substance

Composition:
active substance 10.0 mg
25 0.01 N hydrochloric acid g.s.
double-distilled water ad 2.0mL

Example F
30

Ampoules containing 50 mqg of active substance




di astereomer A 15A solution of 3-(trifluoronethyl)butyric acid (10.0 g,
64.0 mml) in DM (100 nL) was treated with
N- ( 3- di mewbybhami2zenpr opyl) - N - et hyl car bodi i m de hydr ochl ecird®e2¢odAeidssy, 77.0
mrol ), 4-dinmethylam no pyridine (11.074, 89.7 mol) and
(R -(-)-phenylglycinol (9.90 g, 70.5 mmol ). The m xture was stirred at 20C
for 16h, then concentrated and treated with 10%citric acid in water (300
m) . Thempositinne was extracted with ethyl 20 ether (2x 200 nL) and the
separ at edt. or gani. c _phase was vvas%&@ with 10% NaHCC3 (150 ni) and brine (150
nL). Th8%%& Séarb[%ase was dried’ovVBP Na2504 and evaporated to give 13.1 g
of crudg.oaredyafocifort 88digds. WO 2010/ 026214PCT/ EP2009/ 061455 109
Separ ati on of "di astereoi somers was achi eved by flash chromat ography on 5i 02
el ut i ngdowklp-distiediwater of @dhyl 188ehht e/ hexane 6/4. 5.32 g (30 % of the
titde conpound were obtained. Rf: 0.23 (ethyl acetate/hexane 6/4) 5HPLC- M5
(1E hydro): R = 6.97 mn M5 (APClI pos): mz = 276 (MrH) +. Exanple 17B OCH
10 di a¥hersreparatiBn3o08ng thé7aboVd nuntidned! foemuiitiensbtar beddase Seltswitlg
product from flash chromat ography of Exanple 17A. Rf: 0.16 (ethyl
acet at 8/AREREchRrasedyraspL.c- Vs (1E hydro): Rt = 6.92 nin 15 MS (APCl pos): mz
= 276 (M+H) +. Exanpl e 18A Enanti onmer A 20 A solution of Exanple 17A
(2.00 g, 7.26 mol) in tetrahydrofuran (10 nm.) was treated with H2504 (70%
i n wat BIQLOGICAHL) ASSAY ef | uxed for 16 h. The m xture was cool ed, basified
to pH 14 with NaOH (32%in water), diluted with water (50 nL) and extracted
W dichl.oronet hane .(2x 50 nmi). T resul t.i ng _sql ution cidified to pH
Y I TR et e e aR cameRulie o Bre ERenting el Best oy WiRAREHRI R ne
or gani gio@@%ga}@re dried. Evaporation of the solvent afforded 0.84 g
(74.1 %9 ot an oil. HPLC-M5 (1E hydro): RR = 1.73 mn W
2010/ 026214PCT/ EP2009/ 061455 110 M5 (APClI neg): mz = 155 (MH)- Chiral

d chit A R = 6.92 min ee: 99% The foll owi ng exanpl es
= Stzea - rianarogy to the preparation of exanple 518A, using the
corresppad Ameﬁgym%tiéfa@fi\‘/i'ty‘lgsiss%t\ﬁéé aln ascntiflhtide pfoxamnity agsap{SPARl Rt

[mn] Ms (APClI neg, nmlz) Exm F O FFOH o
15" in general according to the protocol of the manufacturer (Amersham Biosciences,

product number: TRKQ 7100).
As enzyme source, lysate (PBS with 1 % Triton X-100 supplemented with protease

inhibitors, cell debris removed by centrifugation at 13.000 rpm for 30 min) of SF 9 cell
expressing the human PDE9A2 was used. The total protein amount included in the

20 assay varied upon infection and production efficacy of the SF9 cells and lay in the
range of 0.1 — 100 ng.

In general, the assay conditions were as follows:
e total assay volume: 40 microliter
25 e protein amount: 0.1 -50 ng
e substrate concentration (cGMP): 20 nanomolar; ~1 mCi/l
¢ incubation time: 60 min at room temperature
e final DMSO concentration: 0.2 -1 %

30 The assays were run in 384-well format. The test reagents as well as the enzyme
and the substrate were diluted in assay buffer. The assay buffer contained 50 mM
Tris, 8.3 mM MgCI2, 1.7 mM EGTA, 0.1 % BSA, 0.05 % Tween 20; the pH of assay
buffer was adjusted to 7.5. The reaction was stopped by applying a PDE9 specific
inhibitor (e.g. compounds according to WO04099210 or WO04099211) in excess.



Exm 17B 1.30 (MLEh) Chiral HPLC (Method Chiral 2): 6.49 ee: 98.6% 155
(MH) - Enanti oner B Exanpl e 19A 10 Enanti onmerA To a stirred
sol uti on wb 2eanpiie 18A (440 ny, 2.82 mmol) in dichl or owretrheeo@opdssl) and
met hanol (0.46 nL) under nitrogen atnmgsphere, 1.55 nL (3.1 mol) 15
trinmethylsilyldiazomethane (2.0 Msolution in diethyl ether) were added at
0C. The reaction m xture was stirred keeping the tenperature bel ow 5C for
1h. The solvent was renoved (40C, 0.33 bar) yielding 480 ng (100 %9 of an

oi | that was. U ed n,,t.he.n xtn_step wi t hout further purification. WO
2010/0%@%@%&3@?—111&(%th0d 3A): Rt 8.01 min M5 (mMz) =
170 MtThe acfitigy bpﬂhb%sﬂﬂ/eeé‘cﬁi’ffﬂl eHIME PeHeYdNios icontol 8 b%i%ﬂb@ﬁihd? & $dreo
preparation of exanple 519A, using the corresponding acid as starting

mat er i AP0 % Ancuaetivity I@ttaetnrﬁgerm ef test commRUNKISS (exPresIedhiclator © thesem 18B
8.04d miBO (‘%/Pi/\ﬂﬁi‘iin %)s s]ezt(ii'ig 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 PDE 9A2 is presented for a concentration at 10 uM, if not indicated

otherwise.

10  Determination of ICso:

ICs0 can be calculated with GraphPadPrism or other suited software setting the

positive control as 100 and the negative control as 0. For calculation of ICsg dilutions
of the test compounds (substrates) are to be selected and tested following the
aforementioned protocol.

15

Data

In the following, % inhibition data will illustrate that the compounds according to the

present invention are suited to inhibit PDE9 and thus provide useful pharmacological
properties. The examples are not meant to be limiting. The table also provides ICsg

20 values. The values are presented as being within a nanomolar range (nM), i.e. within
the range of either 1 nanomolar to 100 nanomolar or within the range of 101

nanomolar to 1200 nanomolar. The specific ICsg9 value is within said range. The
example number refer to the final examples as outlined in the section “Exemplary

embodiments”.

25  All data are measured according to the procedure described herein.

Example % IC50 Example % IC50
No. Inhibition* | range (nM) No. Inhibition* | range (nM)
1 98 1-100 3 94 1-100

2 101 1-100 4 100 1-100




Enant i oner

under a mwbnoganeatnosphere.
trifluoride were added and stirred forg 1 h at
heated to roomtenperature and stirred for

B

Exanpl e 20A

racem c mxture 10 A solution of 5.00 g
(19.3 mol ) of exanple 2KG in 60 nL di chl or onet hane was cooled to -78C

5.06 nL (38.6 nmmmol ) di et hylpamiprosiglotiss
-78C. The m xture was slowy
12 h. The reaction m xture was

cooled to OC and diluted with ethyl acetate. Saturated NaHCO3 sol uti on was
15adde@xample pr ghi c [aydEShas separ at e Exampleed wi%h wat erlCafd bfri ne,
dri ed| ang .evapp.at:eds U uced prespurg, The ue Whtlered
t hr ough g pad %P?olg?)ﬂi :ggﬁiﬁ (na d| concent [ at e8 undlé]?]ﬁ)?,é)g e%ﬁ%ei 3 re. 4.9 g
(98 % of5the pr @uct |werdelGibt aj ned. HPLC BB (Met h&®dl): |[Rt1=10D 53] mn 20 MS
(ESI pes) z — 278 {MNHAY+E WO 2010/ B26214PCH EP20094 061455 112 Exanpl e
21AF-II C|>/tr9§ns mnxt1 f@Asolution of °¥8. 8| g 4.1 nﬂgﬁjEOG
car berhoxymet nyt ' pPREfHE Phpsphor ang TRgIO0 M- gdi et hy. re
cool ed t070C and .30 ?56 4 mmol ) of [, 1[3(% fl uorgg'cet )nLOﬁqg\gdrje added.
The spl ut8on was 98ar m=d tlel0mom t enper af ur d4and| st 192r ed | oV@Er-1680@ht . The
react bon—mxtibre was tiltered and the flltrate Wwas concentrated ulnder
reduced p$€$$JI‘€.97The redr was purif ed4l§y vacu di $ti I1T1£q on| (100 nbar
and 1p0C-pathite raturelsng - 1| 9 (76 % Ofgt e[ pr @gucCt [WeRE tal ned.
HPLC- VB (@/béthad . R :?11-0&)6 /11.44 mp (éi6s / tr?ﬁs [ ;ongf/ls 10| M5 (ESI
pos): | m 1= 164 g9 Exantde13@@ | racem c| m X¥7ure| 159800 frg (310 nnol ) of
exanp tned with 160 ng Psl/—C—gLO-,A—and—LE»O et hanol and
hydrogenélzed At Bom 1 e%%ﬂﬁ@@lre (24h, 15 6 |) Thér eagt TQW1RPQt ur e was
filteredq@and thedqtt gevapor at e edgBeEd PraEss .20 g (40
% of | the progduct vvereaq(g]t \glggl%d. M5 (ES pwog; Mz = 166 W%G%xarrpl e 23A

14 94 101-1500 48-3 95 1-100

15 93 101-1500 48-4 99 1-100

16 104 1-100 48-5 93 101-1500

17 103 1-100 48-6 87 101-1500

18 100 1-100 49 99 1-100

19 100 1-100 50 95 101-1500

20 104 1-100 51 98 101-1500

21 103 1-100 52 98 1-100

22 104 1-100 53 100 1-100

23 100 101-1500 54 102 1-100

24 98 101-1500 55 100 1-100

25 103 1-100 56 99 1-100

26 100 1-100 57 101 1-100

27 104 1-100 58 101 1-100

28 91 101-1500 59 95 101-1500

30 98 1-100 60 101 1-100

31 99 1-100 61 99 1-100

32 98 1-100 62 100 1-100

33 98 1-100 63 93 101-1500

34 96 101-1500 64 97 1-100

35 94 1-100 65 101 1-100

36 99 1-100 66 100 1-100




WO 2010/ 026214PCT/ EP2009/ 061455 113 Under
mml ) of (3S,5S)-(5-nethanesul f onyl oxynet hyl

nitrogen atnosphere 10.0 g (32.5
-2-0xo0-pyrrolidin-3-yl)-acetic

aci d tertwbuvywioerater (see US5576444) and 1.29 g 5 sodi porkre@oypsrsssie i n 40
nm. DMSO were slowy heated to 85C wittin 3 h. The reaction m xture was

cooled to roomtenperature and poured onto water and et hyl

acetate. The

organic |layer was separated, dried and evaporated under reduced pressure.
5.6 g| EB8ample of the pfodu€b0were obt ai ned&xamBle( ESI Ppos) | nlgd5e 214 (M+H) +
10 Exanp o, pl) of spdi ym hyfitR8iH6P% sion in
m ner al lc\)l:BI) A‘inh%ﬁ%n %Z%qg%lw‘rmere coo| ed tEpo oL rnhﬁ)ﬁ'g& 1ir%¢%%®mat nospher e.
1.26 g (%791 pmol9P of BA in 8 pL BBF were73dded.104-18002 h, 1.10
m. (1—# "m)! of ety in 5 nL pi—DM—weregddefl—TFhe—pjxt ure was
heat ed t@ room-t erg stirred pve ?ni ght. “The elaQ:Tt TQQO m xture was
di | ut ed got h Watgy; ang ofgCet ate. The [RAASES 3 SEAPH AR and the
organ|c layer|[was dri ¢ orated pnder 20| reduced|pressure.| 0.89 g
(66 % of70t he| pro@@ct |werdelQibt aj ned. The pB8&duct w8 us¢d-100 hout| furt her
puri f fcation{n-then —Exanpl e RSA_MO-R010/026R14PCT/ EP2009/ 061455
114 oH Alsol fiti of 3. 300 (14, 1 ol ) of%xafpl 724AA1 ) i TFA (70% i n
di chl progetiane) \,tm{qgogver ni ght |7at_ gqoom temgaer af Yrepg 1he m xture
was 5| evaporafed undef reduced pressure| The regidue wa$ purlfied by
prepaf atdi2«2 HPLCO8el u¢nt 1A00nater + 0.18% BRA, el u@3t Bj 18det5d0i trile). The
fract fons—contalning the product were cpncentrated undel reduced pressure
and the ©%3i die W& extract® with di ch| or 8%t hane 4The aerQﬂ c ljayer was
dri edarg, gva Orgéﬁd T ced presgurgy, 0. p0 (Sﬁgw—ﬁﬂe pr oduct
were opbtained] 1 PLC- (Methpd 1): R = 61 62| m n Exappl e 26A |15 To a
solut|{orvns 801 @9 (4]681m0g ) of exanp|le BBA ip 597 efhat@) O0.41 nL (5.61
nol ) LHthionyl ehl ori defwere added. The reaction m i for 1 h
at rop jzegp at . Thels@Qent was rermv%'iﬂunder”%du‘éCﬂQﬂessure. 656 ngy
(70 99 he| p twt wer e obt al ned. HPECG (vethel 1) ®og mn 20
Examp| e 27A 2 [ 026214PCT/ EP2009/ 0614 11 ast ¢reoner A
72-7 100 1-100 97 100 1-100
72-8 98 1-100 98 100 1-100
72-9 100 1-100 99 100 1-100
52 101-1500 100 95 101-1500
72-10
at 3.3uM 101 100 1-100
72-11 84 1-100 102 96 101-1500
73 98 1-100 96 1-100
103
74 98 1-100 at 3.3uM
75 101 1-100 104 97 1-100
76 99 1-100 105 97 101-1500
77 100 1-100 106 83 1-100
78 97 1-100 107 100 1-100
79 95 101-1500 108 99 1-100
80 91 101-1500 109 93
81 95 101-1500 110 95
82 91 101-1500 111 74 1-100
83 88 101-1500 112 97 1-100
84 81 101-1500 113 98 1-100
85 94 101-1500

* inhibition of PDE 9A2 at 10 uM, if not indicated otherwise



A solution of racemc 3-trifluoronethyl-pentanoic acid (8 g, 47 mml), TBTU
(16.6 g, 52 mmol ) and diisopropylethylamne (24.1 nm, 141 nmmol) in
di et hyl fwormamiide21480 5 nL) was stirred at 20C for 1h tRem/EP2009/061455
(S)-(-)-1-phenyl ethylam ne (10 g, 82 180l ) was added and the m xture was
stirred for 16 h at 20C. The sol vent was renoved and di chl oronmet hane (200
m.) was added. The resulting m xture was washed with 10 (:)/0 citric acid
aqueous solution (200 nmL), K200320 (:)/0 in water (100 nmL) and dried over
Na2SO4. Evaporation of the solvent gave a crude solid that was m xed with
met hanm ﬁ% éf}%?trrL) and filtered through a pad of activated basic al um na.
Separ a b ast ereoi soners was obtai ned by flash chronmat ography on 5i 02
eluting with a mxture of cycl ohexane/ethyl acetate 85/15. 4.5 g (35.8 %
of theThétih euvowﬂmuoﬂtnaecrcﬁnpmmsw@rdhaanaersttdn can B tefle@in {reyRbodiexane/ et hyl
acetate 85/ 15, stained with basic Kwvh04) 15HPLC-M5 (Method | E hydro): Rt:
9 35 nﬂ*w% %@P@P' ippdest aqoprding fa ”(GP\/PFBCedU@P‘F Brichasris it (¥ayn @?ﬁ’?'&‘Fe 1):
Rt:55. §§0 T'131%51 0 Exanpl e 27B 4.4 g (34.2 %9 of a solid were
obtai ned as sécond product fromflash chr omat ography of Example 1B. Rf:
0.20 (cycl ohexane/ ethyl acetate 85/15, stained wth basic Kvh04) 25HPLC MS
(Method I E hydro): Rt: 9.33 min M5 (APCl pos): mz = 274 (MtH) +. Chiral
HPLC (Method Chiral 1): Rt: 6.18 mn de: >99% WO

2010 S AR D e RSPl

(:)/0 lmen@@@eeé%&deumMarmbbmgﬂzboe 58 ¢08-ghg. m xture was cool ed,
basified to pH 14 with NaOH 32 (:)/0 in water, diluted with water (50 L)

and extracted with dichl oronethane (2x 200 rrL) The resulting solution was
aci dified to pH1 with 9N HCl, extracted with dichloronethane (3x 500 ni).

IO, OBBSPR SRR en SR LB uerectolaest oEaBRrL e o

(di chl preseat PnWeai’imh’ramrbv@/leurtbeapherdnamdldmaroq)mpeﬂmeIof@deanﬁag@hi ral HPLC

(Methoq Chiral |1 nan i omer

01 1 2RI, S4aY RTRBSPIeSHRRA PRGBGSR AU PIATES 1 YiEl GRBARIBE bas

obt ai n@@néﬁdlél%a%rf@ét%réso b%%rﬁfe@%b%oﬂ%eblo%bané& gdm BQrattion) /0 Rf: 0. 66
(di chl or onet hane/ iret hanol’ 9/ 1, stained w th Bronocr Green) Chiral HPLC
( Met hodbsthroed) blopd bRain t&mom properties9@ys rish0o POAHITR R I PATIGEPEIARIANE 1455
11?5 Exg%hgeg%ﬁéarance, high mean residence time (mrt), favourable exposure in the

effect compartment and so on.

CHEMICAL MANUFACTURE

20  Abbreviations:

APCI Atmospheric Pressure Chemical lonization
CO; (sc) supercritical carbon dioxide
DMSO dimethyl sulphoxide

25 DEA diethylamine
DIBAH diisobutylaluminiumhydride
DIPEA diisopropylethylamine
DMF dimethylformamide
El electron ionization (in MS)
30 ESI/ electrospray ionization (in MS)

Exm. Example



FO [/
nmol )

(2.1 m, 4.19 mmol) was added dropwi s at 0C. The reaction m xture was
stirred keeping the tenperature bel ow 5C for

(40C,
10next

synt heSi zed in

corres
MS mz
Enant i

5

10

15

20

25

30

O Enantioner A 5To a stirred solution of Exanple 28A (250 ng,

1.47

i n dichloronmethane (10 nL) and nethanol (0.25 nml), under nitrogen
at nospherwo 2b1ooretiayl si | yl di azonet hane (2.0 M sol uti on ipaTdiredoopbisss her)

1h. The sol vent was renoved

0.33 bar) yielding 250 ng (75.4 %9 of an oil that was used in the
Fpt ep wit hmeltinguypaihler purification. GC (Method 3A): Rt: 3.29 nmin M
mz: 165 (M 19) ’i%’%%S (M29)+, 153 (M31)+ The followi ng exanpl es were

a

y to the preparation of Exanple 29A, using the

PP N achigh Mﬁhﬁhbé%@u@éiﬁbh@k@rapﬁ%rum ure starting material: Rt
anp

carboxylic acid Exm 29B F O e 28B 3.29 mn 165(M 19) +,
A C-BS  (emmed bexwertyrmance liquid chromatography-mass spectroscopy
GC-MS gas chromatography with mass spectrometric detection
MPLC medium pressure liquid chromatography
min minutes
MS mass spectroscopy
R retention factor
Ri retention time (in HPLC)
TBTU O-(Benzotriazol-1-yl)-N,N,N',N'-tetramethyluroniumtetrafluorborat
TEA triethylamine
TFA trifluoroacetic acid
THF tetrahydrofuran
TLC thin-layer chromatography

LC-MS methods:

Method 1 (M1)

MS apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alliance
2695, Waters 2996 diode array detector; column: Varian Microsorb 100 C18, 30 x 4.6
mm, 3.0 um; eluent A: water + 0.13% TFA, eluent B: acetonitrile; gradient: 0.0 min
5% B — 0.18 min5% B - 2.0min 98% B —» 2.2 min 98% B —» 2.3 min 5% B — 2.5
min 5% B; flow rate: 3.5 mL/min; UV detection: 210-380 nm.

Method 1E hydro (M1Eh)

Instrument: LC/MS ThermoFinnigan. Hplc Surveyor DAD, MSQ Quadrupole; column:
Synergi Hydro-RP80A, 4 um, 4.60 x 100 mm; eluent A: 90% water + 10%
acetonitrile+ammonium formate 10 mM; eluent B = ACN 90%+10% H»0 +
NH4COOH 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: 254nm; lon source: APCI.

Method A (MA)



153(M 31) + [El] WD 2010/ 026214PCT/ EP2009/ 061455 118 Exanpl e 30A
A m xture of (3-nethoxy-2-pyridin-2-yl)acetonitrile (400 ng, 2.7 mmol) in 2
mL of netwenolom@er496 (:)/0 sul phuric acid (1.8 nl, 32 wowEr20@mchasat ed in
a mcrowave 5 oven at 120C for 1h. Th& m xture was cooled to 0C, basified
with solid NaHCO3, diluted with water (2nL) and extracted with

di chl oronet hane. The organi ¢ phase was dried over sodi um sul phate and
evapor htsgtmentyiHRL /BB nihgrowFgnigan.t e Léb rsvexbrubéd,i IhCEldeontont trepep

i t hout further rifd i Qn. LC- M5 t hod & ad HA4000H): Rt:
1 o nbelUs: Wi Mo, Blum. 4 g OBy B1egfl A1 el 20 el FBHBNBe. s
char gefbritiatdt elddntr®: dcetomiilie +020 AR RoARA fordde gfalentn/BL93: et ) of
pot assi um cycl opropgl trifluoroborate, 742.93 ﬁ&ég@t/ nmol ) of tripotassium

phosph&t,then t@A/Bg509) 067 maipIfpr 65 mi; flaw ke g, UY gletectian: 2641

oy} ) L h | phosphine in toluene (4m) and water (200 pl) and
heagt edﬁhbli%gg@cgbgé}zl hours. After cooling a solid was filtered and the
filtrate was concentrated under reduced pressure. The residue was purified
by flash 20 chronmatography on 5i 02 using n-hexane/ethyl acetate m xture of
i ncr eaM%BoﬂélDa(MﬂQ)(from 100% n- hexane to 100% et hyl acetate) as el uant.

160 ngy 0 f IVTY; - i :

2010/ oE%Z’%&%&ﬁ”@&%%? 34 g%ﬁ@@%%%( %{rﬂ%ﬁ ?AA)‘[:)’V&S:Q PHaGRIIE \es: 205
[M Exeolph®: SArysecM3nGd 8, b men,t4.axmidomen;elaerstoh: 80 nwafer500 %y (3. 78 nmol )
of 2- Aminophenyl acetonitrile a | 7.57 |).of o

2 KDy et RO ect PaRyRTGTU PRSI 6 IHeAL R e gt 0 e 4088 WD C 1 or
2 hour gmnférigm BAAKIE0 K, g@aiédt%gmo?wﬁmw,&h@ﬁmégﬁ(wo@s #{l7 Wi e6r  educed
pressure. The residue was purified by flash 10 chromatography on 5i 02 using
cycl ohearfiavetadigl 1 2ovtamia; WiVkdeteetiart: A5doreanmpusesd :aAPEL (from 100%

cycl ohexane to 100% et hyl acetate) as eluant. 470ng of the title conpound
(68% were obtained. GC-Ms (Method 3A.1): R: 9.75 mn Ms: 182 [M 15

Exanpl methéd ¥ (4B bottom fl ask was charged under inert atnosphere with

co%)er i odi de (760 o
Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole;

column: Symmetry C8, 5 um, 3 x 150 mm; eluent A: 90 % water + 10 % acetonitrile +
ammonium formate 10 mM; eluent B: acetonitrile 90 % + 10 % H>O + ammonium
formate 10 mM; gradient: A (100) for 1.5 min, then to B (100) in 10 min for 1.5 min;
flow rate: 1.2 mL/min; UV detection: 254 nm; ion source: APCI.
20
Method 1E fusion (M1Ef)
Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, MSQ Quadrupole;
column: Synergi Fusion-RP80A, 4 um, 4.60 x 100 mm; eluent A: 90 % water + 10 %
acetonitrile + ammonium formate 10mM; eluent B: acetonitrile 90 % + 10 % H,O +
25 ammonium formate 10 mM; gradient: A (100 %) for 1.5 min, then to B (100 %) in 10
min for 1.5 min; flow rate: 1.2 mL/min; UV detection: 254 nm; ion source: APCI.

Method 1F (M1F)

Instrument: HPLC-MS ThermoFinnigan. HPLC Surveyor DAD, Surveyor MSQ single
30 quadrupole; column: Eclipse XDB-C18, 3.5 um, 4.6 x 100 mm; eluent A: 90 % water

+10 % acetonitrile + NHsCOOH 10mM); eluent B: acetonitrile 90 % + 10 % water +

NH4COOH 10mM; gradient: A (100) for 1.5 min, then to B (100) in 10 min for 3 min;

flow rate: 1.2 mL/min; UV detection: 254 nm; ion source: APCI.



ng, 4 mmol ), cesium carbonate (3.91 g, 12 mmol) then dinethylformam de (20
m.), 20 previously degassed, was added foll owed by

2- Bronopheoybaoetnnitrile (519 4, 4 mmol ), 3- Met hyl pyr apclrEpre@oB@i4ss, 40
mmol ) and N-N -di net hyl et hyl enedi ami ng WO 2010/ 026214PCT/ EP2009/ 061455 120
(425.86 111_, 4 nmmol ). The reaction m xture was heated to 120 C for 2.5
hours. After cooling the reaction mxture was filtered through a Celite pad
t hat whtethod 2F(MRk)h di net hyl f or mani de. The vol une was reduced under

reduce ressuyr ed anmmoni u | ord de a s-sol uti s .added
nd ex L ER AP CaM Fh e iR ol Hidkco sy e F i CH ek f

sat ur airgg; aNessSHrttdirysehBt i5o0m,bg ixna spheim;deivedt Qveos Na2weXerands the
sol vent was renoved under reduced Fressure:.The crude product was purified
by fl ageetenitdeet yripRAgiddh1Senelugst Bgaesiondiexdn e ethid watesttatosmia a¢idr e of
i ncy eagiqng . TR RYVNN Y LY.G % t :

el ciant O tries e AP (68 8P ¥ ANE A Py ol oot Gl 8 i o

St r at oggibet enl/Rlin; T Qetddtiont 254 ermMen eoprer ESl ts. 300 ng of the title
conpound (38 %9 were obtained . GCG-Ms (Method 3A. 1): R: 10.47 mn MsS: 197
[M 15 Exanple 35A 0 O N Under inert arnosphere a solution of di-tert-butyl
azodi c lyqt .67 g, 20.29 mmol) in tetrahydrofuran (20 nL) was added
dr opwi greeqﬁédaﬂ's@f%@i on of 4-fluoro- 20 cycl ohexanol (1.70 g, 13.24 mmol)
and trinstremegnhd®hi-MS TheBRokinn@an2 $1Rh® Surveyar @ARNE thnafar BEQdE0 loh) .
After 4 hours at 25 C the reaction mxture was concentrated under reduce
pr sulf@P The t hi ck orange oil was purified by flash chromatography on 5i 02

usi ng emah@hes@rﬂﬁ{e%@h%@@,esam g LUMB00Mnh NE[LRASI Y90 paiater f1@M,100%
cycl ohexane to cycl chexane/ et hyl acetate 70/30) as eluant. The WO

2010/ 02eoamds/ EF000/ansd 55 %;2¢lusot Bd ageatoriitnita B8r%ptirtiOf Veewaltsr f Ifarshic
chr onat oqr ~on Si,02 i ng, cyc ane/ ethyl acetate m. re of
Cncr oat PR Doty AEr o B L REGOT e Bl Bl

cycl ohexane/ et hyl acetate 60/40) as eluant. The title conpound was obt ai ned
as a solid 1.728 39%9 . 5GC-M5 (Method 3A.1): Rt: 11.52 and 11.57 mn M5
3315 [ MMiethash2M (M@M)NH 2 HCOI 10 A sol ution of Exanple 35A (1.72g, 5.17

ol ) ir@trgﬁﬁ'erﬁ.j IQFEY:LM%I ﬂ?ér cézgnrﬁ:lb)an %PE%PS/??%F f\,%g‘? ﬁqrﬁ@%ﬁ L%goq%ul%nm:l

under VvITgorous’ stirring for nut es. reaction

m xt ur gapasolsinnt SgchraétnPShield RPJ, Brirhed.62x hS0InsmagiuentAr 86 % heatsot1@ was
fil teroed and washed with diet ?(y_l et her under, | nert at m)gphere. The solid
15was dr PERIONWlg +/ EmimRedhl 4o eleert B:Acgtoritriie 80t %t 0 o MedRlit fdRa solid

Cni by 5258 8, 26 creBl e 004 Ftop T ik Z AT Ao FpirP o2 ;2 = 439
Un2ler | filewtraterdsd drmirt; U\é deidclionn252 nir2idn $46ur2enPCind

et hoxymet hyl enermal ononitrile (0.52 g, 4.18 mol) were added to a sol ution
of Exanple 36A (0.78 g, 3.8 mmol) in absolute ethanol (10 nmL) The reaction

M Xt ur Methd8GrRRCY akbiiBO(MGIc®a) 1 hour. After cooling to roomtenperature
the reaction m xfuré& was concentrated under reduce pressure. The red oil

was vi stromang: BPLG-M$ Yéstersil HPLGpAlliance 2608t MAD, &Ch&uadrheolspLoinuit ai ned
was filtere gV, he title conpound .as j d A8 vo, 80 (i
o TR MG B gl 8 kipmel SRR el abts TRegs 1Brep PRl g
Exaapl 81udBAB: 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 (MGC18a)

Instrument: HPLC-MS Waters. HPLC Alliance 2695 DAD, ZQ Quadrupole; column:
30  Sunfire MS-C18, 3.5 ym, 4.6 x 50 mm; eluent A: water + 0.1 % TFA + 10 %

acetonitrile; eluent B: acetonitrile; gradient: A/B (80:20), then to A/B (10:90) in 3.25

min for 0.75 min; flow rate:1.3 mL/min; UV detection: 254 nm; ion source: ESI.

Method Grad_90_10_C8_acidic (MG90C8a)



0.85 g (3.061 mmol) of Exanple 37A was dissolved in 20 nL of absolute

et hanol. At 00/500 a solution of 6.74 nL (78.37 mol) hydrogen peroxide
(35% i n wabenjo/i2e2116. 35 15 nl (117.56 mmol ) ammoni a ( 28UCIITEPR@D M6 M45NAS
added dropwi se. The reaction mxture gms stirred at roomtenperature for
2h. The sol ution was concentrated to a volune of 50 nL under reduced

pressure. The solution was cooled to 0C, a solid WO
2010/ Olrspruaregt/ EPL@DMS)W@EES 1ABLGaAlliNte 688, DARS €l Quasiropglel golwimri wat er

and dr| d' a 50 C to e.th 0 nd a ol d

(0. 55 e PSR Wi b A0TME Sjuchigh-Wastog o) ke Srer AbmcR Tty L -
227 (Nélﬁ'éhff@é%@i&rﬁtrﬂ?@ redidabl AN 1bb"%23th'ﬁCt@rAﬁBW€TG oy ﬁ’ﬁ0§l269r|‘nﬂ1 ﬁ)rS@VBt' on
of (2- Nltro-phenyl)-ac yl chl oride 17.2 ng, 4.1 10 nmol) in dry tol uene

(5 L) Miisloxderie Hoaplungia; Ly %etggt@b@%dﬁmopnm &ESIA (250 ng, 1 mmol)
DVAP (6.25nmg, 0.05 mmol) in dry pyridine (10 nmL). The reaction m xture
vvas stirred at roomtenperature for 24 hours. The solvent was then renoved

under MzdbodGade99une. CTaeamdt'd dMG9eG18H)ssol ved i n di chl or onet hane and
washed with HCl 1N. Dur the extraction a solid was forned. It was

filter Bt F&H&Prﬂfsh'PL@dMSgW?tﬁgs tHRLE; Allianee R68arTaARs 24 QHadiupaea calym3e)

40 QDD IO I Eradod) TRIIEE S8FR AoMerTiiod IR Ror ©

sodi unabgtonitdle; eh@wt ﬂjsqmtmmnre igradienér al(100), thewe te Aa(Bo(éd 9(1) ia B2Spensi on

ol GealBHOLES pih  foeA B2 s G lebechiod: REA R ton SBErEEES. T hour 2. The

sol vent was then renoved under reduced pressure and the residue was taken
up into H20 (20 nL) and acidified with HC 1IN (20 nL) then extracted with
di chl oMetkod Brad Z8LNHH)COD(MGEBN)c | ayer was dried over Na2SO4, filtered
and the filtrate was concentrated under reduced pressure. The solid

obt ai nbwtiwarentt HPLEaM&d Matens. HPAChAllianoe 268 %Di 49 Qurdrupelee Cob#PBuUnd as a

olid 1 o]
oz = S50 WP ety 48 anhmt MR ™ Pl Sarindnich Bl Al o) o
exggpl ¢08/Aa‘aeroentdl§eﬂ]em@ Ianetbrﬂthle@fgradnsml meo@%]ahem to AﬂB’(T@QO)LLn&szmI )
of pyridi ne- | -acetic acid eth ester, and 150 75 mmpl L of sodi um

hydr i dBR 68R. Zégﬂien@?\%ﬁaﬁem M Wef In HY glelgetien AR ﬂ'{bs%&%tE§ m xture
WD 2010/ 026214PCT/ EP2009/ 061455 125

Method 2 (M2)

MS apparatus type: Waters Micromass ZQ; HPLC apparatus type: Waters Alliance
20 2695, Waters 2996 diode array detector; column: Varian Microsorb 100 C18, 30 x 4.6

mm, 3.0 um; eluent A: water + 0.13% TFA, eluent B: methanol; gradient: 0.00 min

5% B — 0.35 min 5% B — 3.95 min 100% B — 4.45 min 100% B — 4.55 min 5% B

— 4.90 min 5% B; flow rate: 2.4 mL/min; UV detection: 210-380 nm.

25
Chiral HPLC Methods

Instrument: Agilent 1100. Column: Chiralpak AS-H Daicel, 4.6 ym, 4.6 x 250 mm;
Method Chiral 1: eluent: hexane/ethanol 97/3 (isocratic); flow rate: 1.0 mL/min ; UV
detection: 254 nm.

30 Method Chiral 2: eluent: hexane/ethanol 98/2 (isocratic); flow rate: 1.0 mL/min; UV
detection: 254 nm.



was heated to 150C for 30 mn in a mcrowave oven. Cooling to room

tenperature was foll owed by evaporation of the solvent under reduced
pressur e.woheiwesildue was purified by preparative HPLC pelrmenioodsispat er +
0.13% TFA, eluent B: acetonitrile). 1 ng (75 % of the product were

obtained as a solid. 5 HPLGCMS (Methodl): Rt = 0.98 mn M5 ( ESI pos ):
(MtH) + The fol |l ow ng exanpl es were synthesized in analogy to the

= 346

mz

pr epar btstromestt: Agitlanil1d 00, Colirarny Chicalpak Ae: pldpaicaly 45y pew dl.@x %ﬂdnﬂfst ers as

RELEIARS: shee b el At DD s sop BT G Zhb B8 e

2C 1. 3¢Linih; (ML Dete&dn: Ok .

starti
mat er i

5

10

15

20

25

30

Instrument: Berger ,,Analytix“ Column: Chiralpak IC Daicel, 5um, 4.6 mm x 250 mm,;
Method Chiral 4: eluent: COz (sc) / 25% isopropanol / 0.2% DEA (isocratic); flow rate:
4 mL/min; Temp: 40°C; Back-pressure: 100 bar; UV Detection: 210/220/254 nm.

Instrument: Berger Multigram Il. Column: 2x Chiralpak IC Daicel, 5 yum, 20 mm x 250
mm;

Method Chiral 5: eluent: COz (sc) / 25% isopropanol / 0.2% DEA (isocratic); flow rate:
50 mL/min; Temp: 40°C; Pressure 100 bar; UV Detection 220nm.

GC/MS methods

Method 3A (M3A)

Instrument: GC/MS Finnigan. Trace GC, MSQ quadrupole; Column: DB-5MS, 25 m x
0.25 mm x 0.25 ym; 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; detection: Trace MSQ, quadrupole

lon source: IE Scan range: 50-450 uma.

Method 3A.1 (M3A.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

quadrupole.

Microwave heating:
Microwave apparatus types:

¢ Discover® CEM instruments, equipped with 10 and 35 mL vessels;



Exm 3 F F 441k 0 Exm 8A BExm 2F 1.58 min (M) 427(M Hy N WO
2010/ 026214PCT/ EP2009/ 061455 126 structure starting material: pyrazole
st arti ng weterdmbzisester Rt M5 (ESI pos/neg, nmlz) Exm #CT/EP2009/061455

84

e Microwave apparatus type: Biotage Initiator Sixty.

General comment concerning the presentation of the structures

Some compounds have one or more chiral centres. The depicted structure will not
5 necessarily show all the possible stereochemical realisation of the compound but

only one. However, in such cases the depicted structure is complemented by a term

like “cis-racemic mixture” in order to pin point to the other stereochemical options.

An example is given for Example 8B, below. The presented structural formula is
O
HZN—jﬁZT_\
]\
HN" SN

10  cis —racemic mixture

The added term “cis-racemic mixture” points to the second stereochemical option:

0
H,N

]\
HN" SN

N

O

This principle applies to other depicted structures as well.

15 Synthesis



0 Exm 8A 1.44 345 H N\ mn (M) (MH)+ i N
5 Exm 8A\ or. )
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WO 2010/026214 PCT/EP2009/061455
&5

In the following the manufacture of compounds which exemplify the present invention
is described. In case the process of manufacture of a specific compound has not
been disclosed literally, the skilled person in the art will find a description of analogue
procedures, which he can follow in principle, within this description or in the art. At
some places in the following description it is said, the examples can be prepared in
analogy to another example. If reference should be made to such an “analogue
process” the reactions conditions are about the same, even if molar ratios of
reagents and educts might to be adjusted. It also will be evident that starting
materials within a described process can be varied chemically to achieve the same
results, i.e. if a condensation reaction of an ester is described, in that the alcoholic
component is a leaving group but not subject of the product, this alcoholic component

may vary without significant changes of the procedure as such.

Starting materials are numbers by a figure followed by a letter (e.g. Example 1A), the

exemplary embodiments of the invention are numbered by a figure (e.g. Example 1).

Starting compounds:

Example 1A

A

75.0 g (215 mmol) carbethoxymethylene triphenylphosphorane were suspended in
225 mL toluene. 100 mL (948 mmol) 3-pentanone and 5.50 g (45.0 mmol) benzoic
acid were added. The reaction mixture was heated to 80°C and stirred 2 days. After
cooling to room temperature the reaction mixture was filtered and the filtrate was
concentrated under reduced pressure. The residue was purified by vacuum
distillation (30 mbar and 130°C bath temperature, main fraction: 88°C). 8.4 g (25 %)
of the product were obtained as an oil.

HPLC-MS (M1): Ry=1.71 min

Example 1B



o 1.50 377/379 mn(d) - 11 0C (ML) (MH- Exm 6 0 Exm B8A
Exm 2G 1.55 413 mn (MH)+ N (M)

WO 2010/026214 PCT/EP2009/061455
86

5 A solution of 70.0 g (201 mmol) carbethoxymethylene triphenylphosphorane in 300
mL diethyl ether was cooled to 0°C and 25.0 g (198 mmol) 1,1,1-trifluorobutanone
were 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. The residue was purified by vacuum distillation (170 mbar and 130°C bath

10  temperature, main fraction: 95-96°C). 29.0 g (75 %) of the product were obtained as
an oil.
HPLC-MS (M1): R = 1.77 min
MS (ESI pos): m/z = 196 (M+H)"

15 Example 1C

Under a nitrogen atmosphere 5.43 mL (59.4 mmol) 3,4-dihydro-2H-pyran, 23.2 g
20 (149 mmol) potassium methyl malonate and 200 mL acetonintrile were combined and
65.2 g (119 mmol) ceric (IV) ammonium nitrate were added. The flask with the
reaction mixture was immersed in an ultrasonic bath for 2h at 0°C. The reaction
mixture was filtered and the filtrate was evaporated under reduced pressure. The
residue was partitioned between dichloromethane and water and the aqueous phase
25  extracted with dichloromethane. The organic layer was dried and evaporated under
reduced pressure. The residue was purified by filtration over silica gel (eluent:
dichloromethane). 5.50 g (46 %) of the product were obtained.
MS (ESI pos): m/z = 201 (M+H)"

30 Example 1D



F410 Exm 7 0 Exm 8A Exm 2D 1.5 min 381 HN----- ( MHH) + NI/ N
(ML) 1401
WO 2010/026214 PCT/EP2009/061455
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@as

O

5.50 g (27.5 mmol) of example 1C were dissolved in 50 mL dimethylformamide and 1

5 mL water and heated to reflux for 7h. After cooling to room temperature the reaction
mixture was evaporated under reduced pressure. 3.40 g (78 %) of the product were
obtained.
HPLC-MS (M1): R; = 0.56 min
MS (ESI pos): m/z = 143 (M+H)"

10

Example 1E

0]

O/

15 To 5.00 mL dichloromethane, 1.66 mL (12.7 mmol) titanium(lV)-chloride solution (1
mol/L in dichlormethane) and a solution of 900 mg (6.33 mmol) of example 1D and
1.44 g (12.7 mmol) allyltrimethylsilane in 95.0 mL dichloromethane were added at -
78°C. The reaction mixture was stirred for 4h, then warmed to room temperature.
After stirring 1h at room temperature the reaction mixture was cooled to 0°C and 3.00

20 mL (76.0 mmol) methanol were added and the mixture stirred over night at room
temperature. 1.40 mL (76.0 mmol) water were added. The reaction mixture was
extracted three times with water and the organic layer was dried and evaporated
under reduced pressure. 1.06 g (84 %) of the product were obtained (as mixture of
stereoisomers).

25  HPLC-MS (M1): R;=1.34 min
MS (ESI pos): m/z = 199 (M+H)"

Example 1F
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F F

400 mg (10.0 mmol) NaH suspended in 30 mL THF were cooled to 5°C and 1.30 mL
(9.00 mmol) methyl-2-(dimethoxyphosphoryl)acetate were added. The reaction
5 mixture was stirred for 1h at this temperature. 1.00 g (7.50 mmol) 4,4-

difluorocyclohexanone was added to the mixture. The reaction mixture was warmed
to room temperature and stirred over night at ambient temperature. The mixture was
hydrolysed with water and THF and concentrated under reduced pressure. The
product was obtained as an oil.

10

Example 2A

racemic mixture

29.0 g (148 mmol) of example 1B were combined with 2.0 g Pd/C (10%) and

15 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
liquid.
HPLC-MS (M1): Ry = 1.65 min

20
Example 2B

A
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WO 2010/ OR6204R6216EP2009/ 061455 PCT/EP2009/061455
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4.70 g (30 mmol) of example 1A were dissolved in 10 mL methanol, 400 mg Pd/C
10% was added, and the mixture hydrogenated at room temperature (8h, 15 psi).
The reaction mixture was filtered and washed with methanol. The solvent was
evaporated by reduced pressure. 4.00 g (84 %) was obtained as an oil.

5 HPLC-MS (M1): Ry = 1.72 min
MS ( ESI pos ): m/z = 159 (M+H)"

Example 2C

07 ™

10

A solution of 10.0 g (100 mmol) of cyclopropyl acetic acid in 40 mL ethanol were

cooled to 0°C and 11 mL (152 mmol) thionylchloride were added. The reaction

mixture was heated to 50°C over night. After cooling to room temperature the solvent
15  was removed under reduced pressure. The residue was dissolved in ethyl acetate

and filtered over 30 g basic aluminium oxide. The filtrate was evaporated under

reduced pressure. 8.0 g (62 %) of the product were obtained.

HPLC-MS (M1): Ry = 1.29 min

20  The following examples were synthesized in analogy to the preparation of example
2C, using the corresponding acids as starting materials.

structure starting material Ri MS (ESI
or El pos,

m/z)

Exm. 2D F O F o 1.53 min | 201 (ESI
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1.29 m n Whkpioads21¢M-H) + N,

pyrazole starting materi al :

ester

Exm 12 cis racem C WFCXIEPR@9/061455

Rt MS

90
Exm. 2E 0 0 1.65 min | 157/58
(ESI
M+H)
HPLC-MS
Exm. 2F O 0 1.69 min | 249/50
F F F
; § 0 M) |
0 )
Exm. 2G O 0] 1.63 min
OH
OK (M1)
F
F F
F F
F
Exm. 2H 0O 133 (ESI
. F O/\ F OH M+H)+
racemic
mixture
Exm. 2l O 159 (ESI
{ (@L ) -
0] o]
Sunshine Chemlab,
Inc., Richmond, CA,
USA.




Exm 8B '-\_/'\ 0.97 mn (M) 340 (MH) + N, N larO Exm 13
', - EBExm 8C Exm 2C 1.82 min OM 329 (M+H)+ N
WO 2010/026214 PCT/EP2009/061455
91
Exm. 2J O O 1.62 min | 243/245
o0~ OH (Br)
Br (M1)
Br
(ESI
M+H)"
Exm. 2K o o 184 (ESI
o OH M+H)*
F F
F F F F
Exm. 2KA o] O~ @) OH 1.64 min | 291 (ESI
M+H)"
(M1)
Exm. 2KB \ \O O OH 1.47 min | 194 (ESI
o}
M-
0 M1
~ (M1) ethanol+H
(@] +
NO, NO, )
Sinova Inc.,
Bethesda, MD, USA
Exm. 2KC L L OH oy | 1:57 min | 251 (ESI
0 o )\m M+H)+
o} o}
(M1)
o} o}
Exm. 2KD Fw . F o
F
/\ w
© F OH




Exm 14 m xture stereo-isoners \ Qof

100 Exm 8D

EEA A

1.28 nin (M)

386 (M+H) + \W NN VO 2010/ 026214PCT/ EP2009/ 061455 129
WO 2010/026214 PCT/EP2009/061455
92
Exm. 2KE @] O 1.60 min | 261/263
o~ OH (Br) (ESI
5 (M1) +
Br f M+H)
F
F
Exm. 2KF O O 1.59 min | 261/263
o OH (Br) (ESI
o (M1) +
B M+H)
F
F
Exm. 2KG O ) 1.23 min | 258 (El,
racemic HO 0N HO OH M*)
| ; (M1)
mixture Br r
Exm. 2KH @] O 1.44 min | 195
/\
| © | OH (M1) (ESI,
o) o) +
M+H)
Exm. 2Kl @] @) 1.12min | 213
/\
| © | OH 1) | s,
O 0 +
M+H)
F F

Example 2L



structure starting material: pyrazole starting material: ester Rt M (ESI
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mn (ML) wblebhoin262142 Exm PCT/EP2009/061455
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0O
~
O

racemic mixture

4.00 g (23.2 mmol) (5.5-Dimethyl-2-oxo-tetrahydro-furan-3-yl)-acetic acid were
5 dissolved in 9 mL acetonitrile and 1 mL methanol and 14.0 mL (27.9 mmol)

trimethylsilyldiazomethane (2 M in diethyl ether) were added drop wise. The reaction
mixture was stirred at room temperature for 15 min, then acetic acid was added until
the yellow colour disappeared. The solvent was removed under reduced pressure
and the residue was purified by preparative HPLC. 3.14 g (72 %) of the product were

10  obtained.
MS (ESI pos): m/z = 187 (M+H)"

Example 2M

@)

O/

O
15

mixture of stereoisomers

690 mg (3.48 mmol) of example 1E were dissolved in 10 mL methanol, 70 mg Pd/C
10% was added and the resulting mixture was hydrogenated at (4h, 50 psi). The

20  reaction mixture was filtered and washed with methanol. The solvent was evaporated
under reduced pressure. 610 mg (88 %) of the product were obtained.
MS ( ESI pos ): m/z = 201 (M+H)*

Example 2N
25



Exm 8E Exm 2E 1.59 416 16 m xture of stereois oners zf ) 1T- m n

(ML) (M+H) + Exm O Exm 8E Exm 2E 1.40 388 17 nfi xture stereois
omers HNvd 2b10M2bb14 PCT/EP2009/061455
94
O
O/
F F

1.49 g (7.42 mmol) of example 1F were dissolved in 20 mL ethanol and 150 mg Pd/C
10 % was added. The mixture was hydrogenated at room temperature (20h, 50 psi).
The reaction mixture was filtered and washed with ethanol. The solvent was

5 evaporated under reduced pressure. 1.27 g (89 %) of the product were obtained.
MS (ESI pos): m/z = 193 (M+H)"

Example 3A

10 H
racemic mixture

5.00 g (23.5 mmol) t-butyl-3-oxocyclohexylcarbamate were dissolved in 70 mL

ethanol and 3.10 g (23.5 mmol) t-butyl carbazate were added. The reaction mixture
15  was stirred at room temperature for 2h. The solvent was evaporated under reduced

pressure. 8.85 g (98 %) of the product were obtained.

HPLC-MS (M1): Ry = 1.37 min

MS (ESI neg.): m/z = 328 (M+H)"

20 Example 4A
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mn (M) (MH+ WO 2010/ 026214PCT/ EP2009/ 061455 130 structure
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5.00 g (37.3 mmol) 4,4-difluorocyclohexanone were dissolved in 200 mL isopropanol
and 5.30 g (40.1 mmol) t-butylcarbazate, 0.75 mL conc. acetic acid and PtO; were
added. The reaction mixture was hydrogenated at room temperature (12h, 50 psi).
The reaction mixture was filtered and the solvent was evaporated under reduced
pressure. 10.1 g (98 %) of the product were obtained.

MS (ESI pos): m/z = 251 (M+H)"

The following examples were synthesized in analogy to the preparation of example

4A, using the corresponding ketons as starting materials.

structure starting material Ri MS (ESI pos,
m/z)
Exm. 4B \N/ 245 (M+H)"
mixture of 0.__0 o
- NH o
stereoisomers HN

SN
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of stereois oners ) iz ,t0 ( f mn (M) 8M+H)+ Exm 0 Exm 8A
WO 2010/026214 PCT/EP2009/061455
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~NH
HN

Exm. 4D \N/ o) 1.77 min | 291 (M+H)"

mixture of o) o) (M1)

i NH
stereoisomers HN

Example 4E

mixture of stereoisomers

7.90 g (24.1 mmol) of example 3A were dissolved in 75 mL heptane and 26.5 mL
(26.5 mmol) borane tetrahydrofuran complex solution in THF (1 mol/l) were added
drop wise at 20°C and stirred at room temperature for 14h. The reaction mixture was
cooled with an ice bath and a solution of 60 mL methanol and 6 mL water were

10  added. The mixture was stirred 20 min at room temperature. The solvent was
evaporated under reduced pressure. 7.90 g (quantitative) of the product were
obtained.
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2E 1.52 337 20 HNb------- mn (MH +  --omo - 1 NN (M)

Exm 0 Exm 8A Exm 2B 1.58 339 21 HN---------
WO 2010/026214 PCT/EP2009/061455
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Example 5A

FFF

4.00 g (16.0 mmol) of example 4A were dissolved in 40 mL dichlormethane and 5.50
mL (71.4 mmol) trifluoroacetic acid were added. The reaction mixture was stirred 12h
at room temperature. The solvent was evaporated under reduced pressure. 4.0 g (95
%) of the product were obtained.
MS (ESI pos): m/z = 151 (M+H)"

Example 5B

_NH
HN 2

mixture of stereoisomers

3.05 g (12.5 mmol) of example 4B were dissolved in 10.0 mL (40.0 mmol) HCI in
dioxane (4 mol/l). The reaction mixture was stirred 12h at room temperature. The
solvent was evaporated under reduced pressure. 2.71 g (quantitative) of the product
were obtained.

MS (ESI pos): m/z = 145 (M+H)"

The following examples were synthesized in analogy to the preparation of example
5B, using the corresponding hydrazinecarboxylic acid t-butyl esters as starting

materials.

"LF SN
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structure starting material: pyrazole
starti ng weterimbziaester Rt M5 (ES1l pos/ neg, PCT/EP2009/061455
98
structure Starting R: [min] MS (ESI
material pos, m/z)
Exm. 5C CH Exm. 4C
_NH,
HN
Exm. 5D CIH Exm. 4D 191 (M+H)"
mixture of HN’NH2
stereoisomers
Exm. 5E NH, Exm. 4E
HN cl
mixture of Cl
stereoisomers NH,

10

Example 5F

_NH
HN 2

QOH

mixture of stereoisomers

1.50 mL (17.3 mmol) 1,2-epoxycyclopentane and 2.00 mL (41.1 mmol) hydrazine

hydrate were dissolved in 5 mL of ethanol. The reaction mixture was heated to 85°C

and stirred 12h. After cooling to room temperature the solvent was evaporated under

reduced pressure. 2.00 g (100 %) of the product were obtained.
MS (ESI pos): m/z = 117 (M+H)"
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Example 6A

IN NN,
Exm 8A Exm

VF F Exm 8A 1.31 min (M) 297 (MH)+
21 1.21 min (M) 339 (MH+  \\

99

PCT/EP2009/061455

4.20 g (16.0 mmol) of example 5A were suspended with 2.15 g (17.6 mmol) of

ethoxymethylenemalononitrile in 50 mL of ethanol and 6.70 mL (48.0 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 suspended in dichloromethane. The suspension was filtered. 3.88 g (96

%) of the product were obtained.
HPLC-MS (M1): R; = 1.19 min
MS (ESI pos): m/z = 225 (M-HY

The following examples were synthesized in analogy to the preparation of example

6A, using the corresponding hydrazines as starting materials.

, NN
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mixture of stereoisomers

4.00 g (19.5 mmol) of example 6E were suspended in 120 mL of tetrahydrofuran, and
4.9 g (22.4 mmol) di-t-butyl-dicarbamate were 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 (SiO2, eluent
dichloromethane/methanol 9/1). 2.90 g (48 %) of the product were obtained.
HPLC-MS (M1): Ry = 1.28 min

MS (ESI pos): m/z = 306 (M+H)"

Example 8A

O]

I\

3.88 g (14.6 mmol) of example 6A were dissolved in 40 mL of ethanol. At room
temperature a solution of 35.0 mL (410 mmol) hydrogen peroxide (35% in water) in
20 mL ammonia (25% in water) were added over a period of 10 min. The reaction
mixture was stirred at room temperature for 2h. The solution was concentrated to a
volume of 50 mL under reduced pressure. The residue was dissolved in
dichloromethane and water. The organic layer was extracted with water and 40%
NaS.03 solution. The organic layer was dried, filtered and the filtrate was
concentrated under reduced pressure. 2.44 g (68 %) of the product were obtained.
HPLC-MS (M1): Ry = 0.91 min



Exm 26 Exm 8A I"N 1.43 nin (ML) 375 (MH)+ C

WO 2010/026214 PCT/EP2009/061455
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MS (ESI pos): m/z = 245 (M+H)*

The following examples were synthesized in analogy to the preparation of example
8A, using the corresponding pyrazoles as starting materials.

5
structure Starting Ri MS (ESI pos,
material m/z)
Exm. 8B ) Exm. 6B 0.89 min 239 (M+H)"
H,N
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mixture H,N N,N
@/O\
Exm. 8C O Exm. 6C 1.37 min 265 (M+H)"
H,N
7\ (M1)
HNT SN
Exm. 8D O Exm. 6D 1.3 min 285 (M+H)"
H,N
mixture of M1
H,N / EN o
2 N
stereoisomers %




Exm 27 racem c m xture HNO INNNFOFFExm 8AExm 2A 1.54 mn (M)
379 (M+tH) + WD 2010/ 026214PCT/ EP2009/ 061455 133 structure starting
mat eri al :wpyoazba4starting material: ester Rt MS (ES|I PCT/EP2009/061455

103
Exm. 8E O Exm. 7A 1.11 min 324 (M+H)*
H2N
mixture of /R (M1)
HN" SN
stereoisomers
NH
>TO/&O
Exm. 8F 0O Exm. 6F 0.59 min 211 (M+H)*
H2N
mixture of 7 (M1)
HN" SN
stereoisomers
@ >
Example 9A
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N
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F F

mixture of stereoisomers

110 mg (0.29 mmol) of example 28 were dissolved in 1 mL THF and cooled to -78
°C. 1.30 mL (1.30 mmol) DIBAH (1M in THF) were added and the mixture stirred 5h
at -78°C. The reaction mixture was quenched with NH3s/MeOH and water was added.
The mixture was extracted with dichloromethane. The organic layer was dried,

10 filtered and evaporated under reduced pressure. 89.0 mg (80 %) of the product were

obtained.



pos/neg, mz) BExm 0 Exm 8A Exm 2K 1.32 381 28 HN
racemc NN 1\1 (ML) mxture O
WO 2010/026214
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HPLC-MS (Method1): R, = 1.17 min
MS (ESI pos): m/z = 383 (M+H)"

Example 10A:

0O
O OH
HN
F U F |\/N FI
Y v
O

NH

2

5  mixture of stereocisomers

50.0 mg (0.10 mmol) of example 18 were dissolved in 1.50 mL dichloromethane and

mn (M-H) +

PCT/EP2009/061455

0.30 mL trifluoroacetic acid were added. The mixture was stirred over night at room

temperature. The reaction mixture was evaporated under reduced pressure and the

10  residue was purified by preparative HPLC (eluent A: water + 0.13% TFA, eluent B:

acetonitrile). 37.0 mg (72 %) of the product were obtained.
HPLC-MS (Method1): R; = 1.16 min
MS ( ESI pos ): m/z = 408 (M+H)*

Example 11A
O
@) OH
HN
| \/N FI
SN N F~ OF

NH,

15

cis racemic mixture

77.5 mg (0.20 mmol) of example 17 were dissolved in 4.0 mL ethanol, 45.0 mg (0.80

mmol) potassium hydroxide were added and the mixture heated to reflux for 20h.

After cooling to room temperature the reaction mixture was evaporated under

20  reduced pressure. The residue was dissolved in dichloromethane, water was added

\\\
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and the mixture was acidified with trifluoroacetic acid. The aqueous phase was
evaporated under reduced pressure. The residue was purified by preparative HPLC
(eluent A: water + 0.13% TFA, eluent B: acetonitrile). 40.0 mg (47 %) of the product
were obtained.

HPLC-MS (Method1): Ry = 1.04 min

MS ( ESI pos ): m/z = 316 (M+H)"

Example 12A

5.00 g (46.7 mmol) of 2,3-dimethylpyridine were dissolved in 70 mL THF. The
mixture was cooled to 0°C and 29.2 mL (46.7 mmol) n-butyllithium 6M solution in n-
hexane were added and the mixture stirred for 30 min. The mixture was cooled to -
60°C and diethyl carbonate (5.66mL, 46.7 mmol) dissolved in 25 mL THF was added.
The reaction was allowed to warm to room temperature over night. After adding 5 mL
HCI 4M the reaction mixture was evaporated under reduced pressure. The residue
was dissolved in dichloromethane and was made basic with K.COs. The organic
layer was washed with saturated NaCl and evaporated at room temperature. The
residue was purified over BIOTAGE SP1 with n-hexane: ethylacetate 1:1. 1.80 g (22
%) of the product were obtained.

HPLC-MS (Method1E hydro): R; = 6.97 min

MS (APCI): m/z = 180 (M+H)*

The following examples were synthesized in analogy to the preparation of example

12A, using the corresponding bromide as starting materials.

structure starting Ri MS (APCI

material pos, m/z)
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(ML) Exm Exm 8A 1 1.36 370 31 HN O N mn ( MtH) +
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Example 13A
\
@]
O\/
0]
NH

2.05 g (8.55 mmol) of Example 2KB were dissolved in 40 mL ethanol. Pd/C was

5 added and the mixture was hydrogenated for 2h at room temperature and a pressure
of 50 psi. The catalyst was filtered off and the solvent removed under reduced
pressure to give 1.80 g (100 %) of the product.
HPLC-MS (Method1): Ry = 0.91 min
MS ( ESI pos ): m/z = 210.1 (M+H)"

10
Example 14A

\
O

Cl

To 1.83 g (8.73 mmol) of Example 13A were added 60 mL ice cold 4M HCI and the

mixture kept cool in a ice/salt bath. 1.14 g sodium nitrite in 13.5 mL ice water were
15 added to the mixture. After stirring for 40 min, 1.90 g (19.2 mmol) copper(l)-chloride

dissolved in 6 mL conc. HCI were added to the reaction. Then the reaction was

allowed to warm to room temperature and stirred for 40 min. The aqueous solution



/1 N3 \WWN N, N 41 (M) WO
2010/ 026214PCT/ EP2009/ 061455 134 structure

WO 2010/026214 PCT/EP2009/061455
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was extracted with ethyl acetate. The organic layer was dried, neutralised with

K2COs, filtered and the solvent removed under reduced pressure. The residue was

dissolved in dichloromethane and washed with water before the solvent of the

organic fraction was removed under reduced pressure. The residue was taken up in
5 ethyl acetate, the precipitate which was formed was filtered off and the filtrate was re-

filtered through celite. The solvent was removed again to give 1.24 g (62 %) of the

product.

HPLC-MS (Method1): Ry = 0.81 min

MS ( ESI pos ): m/z = 230.9 (M+H)"

10
Example 15A

(-

N 0O

N P

To 590 mg (2.24 mmol) of 2-(2-(3-morpholinopropyl)phenyl)acetic acid in 3 mL

15  thionylchloride was added one drop of DMF. The reaction mixture was stirred for 1h
at ambient temperature. Then the solvent was removed to give the desired product,
which was used without further purification in the next step.

Example 16A
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1.74 mL (13.7 mmol) (R)-4-methoxy-2-methyl-4-oxobutanoic acid were dissolved in 1
mL DMF and 7.03 mL (41.1 mmol) DIPEA and 4.83 g (15.1 mmol) TBTU were added
and stirred 10 min at room temperature. Then 1.35 mL (13.7 mmol) piperidine were
added and the reaction mixture was stirred for 3h at room temperature. The solvent
was removed under reduced pressure and the residue was purified by preparative
HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 2.31 g (79 %) of the
product were obtained.

HPLC-MS (Method1): Ry = 1.07 min

MS (ESI pos): m/z = 213 (M+H)*

Example 17A

F O

H
ﬁ O

OH

diastereomer A

A solution of 3-(trifluoromethyl)butyric acid (10.0 g, 64.0 mmol) in DMF (100 mL) was
treated with N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (14.7 g,
77.0 mmol), 4-dimethylamino pyridine (11.0 g, 89.7 mmol) and (R)-(-)-phenylglycinol
(9.90 g, 70.5 mmol). The mixture was stirred at 20°C for 16h, then concentrated and
treated with 10% citric acid in water (300 mL). The mixture was extracted with ethyl
ether (2x 200 mL) and the separated organic phase was washed with 10% NaHCO3
(150 mL) and brine (150 mL). The organic phase was dried over Na;SO4 and

evaporated to give 13.1 g of crude product as a solid.
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Separation of diastereoisomers was achieved by flash chromatography on SiO,
eluting with a mixture of ethyl acetate/hexane 6/4. 5.32 g (30 %) of the title
compound were obtained.

Rs: 0.23 (ethyl acetate/hexane 6/4)

HPLC-MS (1E hydro): R; = 6.97 min

MS (APCI pos): m/z = 276 (M+H)".

Example 17B

diastereomer B

3.08 g (17.5 %) of a solid were obtained as second product from flash
chromatography of Example 17A.

Rs: 0.16 (ethyl acetate/hexane 6/4)

HPLC-MS (1E hydro): R; = 6.92 min

MS (APCI pos): m/z = 276 (M+H)".

Example 18A

FﬁOH

Enantiomer A

A solution of Example 17A (2.00 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 50 mL). 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 the solvent afforded 0.84 g (74.1 %) of an oil.
HPLC-MS (1E hydro): R; = 1.73 min
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MS (APCI neg): m/z = 155 (M-H)
Chiral HPLC (Method Chiral 2): R; = 6.92 min ee: 99%

The following examples were synthesized in analogy to the preparation of example
5 18A, using the corresponding amide as starting material.

structure starting R: [min] MS
material (APCI
neg,
m/z)
Exm. 18B F O Exm. 17B 1.30 155

F—F »—0H
(MAEh) (M-Hy

Chiral HPLC (Method

Enantiomer B Chiral 2): 6.49

ee: 98.6%

Example 19A

10

EnantiomerA

To a stirred solution of example 18A (440 mg, 2.82 mmol) in dichloromethane (10
mL) and methanol (0.46 mL) under nitrogen atmosphere, 1.55 mL (3.1 mmol)

15  trimethylsilyldiazomethane (2.0 M solution in diethyl ether) were added at 0°C. The
reaction mixture was stirred keeping the temperature below 5°C for 1h. The solvent
was removed (40°C, 0.33 bar) yielding 480 mg (100 %) of an oil that was used in the
next step without further purification.



WO 2010/ 026214PCT/ EP2009/ 061455 135
starting material: ester Rt M5 (ESI

Exm 8A Bxon20ibdA624447 m n

10

15

20

GC (Method 3A): Rt = 8.01 min
MS (m/z) = 170 M*
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structure starting material: pyrazole
pos/neg, mz) Exm 35 -\l ziz /[ z \ [/
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The following examples were synthesized in analogy to the preparation of example

19A, using the corresponding acid as starting material.

structure starting material GC R; MS (m/z)
Exm. 19B F O / | Exm.18B 8.01 min 170
F
F O
(Method 3A)

Enantiomer B

Example 20A
O
F
o

Br

racemic mixture

A solution of 5.00 g (19.3 mmol) of example 2KG in 60 mL dichloromethane was

cooled to -78°C under a nitrogen atmosphere. 5.06 mL (38.6 mmol)

diethylaminosulfur trifluoride were added and stirred for 1 h at -78°C. The mixture

was slowly heated to room temperature and stirred for 12 h. The reaction mixture

was cooled to 0°C and diluted with ethyl acetate. Saturated NaHCOs solution was

added. The organic layer was separated, washed with water and brine, dried and

evaporated under reduced pressure. The residue was filtered through a pad of silica

gel and concentrated under reduced pressure. 4.9 g (98 %) of the product were

obtained.

HPLC-MS (Method1): R; = 1.53 min
MS (ESI pos): m/z = 278 (M+NH,)"
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8A BExm M6 20100661un (ML) 409/411 () (M+H) + PCT/EP2009/061455
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F
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cis/trans mixture

A solution of 18.8 g (54.1 mmol) carbethoxymethylene triphenylphosphorane in 100
mL diethyl ether were cooled to 0°C and 5.30 g (56.4 mmol) of 1,1-difluoroacetone
were 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. The residue was purified by vacuum distillation (100 mbar and 160°C bath
temperature). 7.1 g (76 %) of the product were obtained.

HPLC-MS (Method 1): R; = 1.40/ 1.44 min (cis / trans isomers)

MS (ESI pos): m/z = 164 M"

Example 22A

0
07

F

racemic mixture

500 mg (3.05 mmol) of example 21A were combined with 160 mg Pd/C (10%) and 15
mL methanol and hydrogenated at room temperature (24h, 15 psi). The reaction
mixture was filtered and the filtrate was evaporated under reduced pressure. 0.20 g
(40 %) of the product were obtained.

MS (ESI pos): m/z = 166 M"

Example 23A
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Under nitrogen atmosphere 10.0 g (32.5 mmol) of (3S,5S)-(5-methanesulfonyloxy-
methyl-2-oxo-pyrrolidin-3-yl)-acetic acid tert-butyl ester (see US5576444) and 1.29 g

5 sodium borohydride in 40 mL DMSO were slowly heated to 85°C within 3 h. The
reaction mixture was cooled to room temperature and poured onto water and ethyl
acetate. The organic layer was separated, dried and evaporated under reduced
pressure. 5.6 g (81 %) of the product were obtained.
MS (ESI pos): m/z = 214 (M+H)"

10

Example 24A

ol<
O
an 0

284 mg (7.09 mmol) of sodium hydride (60% suspension in mineral oil) in 10 mL of
15 DMF were cooled to 0°C under nitrogen atmosphere. 1.26 g (5.91 mmol) of example
23A in 8 mL DMF were added. After 2 h, 1.10 mL (17.7 mmol) of methyliodide in 5
mL of DMF were added. The mixture was heated to room temperature and stirred
over night. The reaction mixture was diluted with water and ethyl acetate. The
phases were separated and the organic layer was dried and evaporated under
20  reduced pressure. 0.89 g (66 %) of the product were obtained. The product was used

without further purification in the next step.

Example 25A



1.36 min (M) 408(M+r H+ Exm 44 Br, HN, 01 ,NN Exm 8A Exm 2KE 1.54
mn (M) 441/443 (Br) (M:H)+ Exm 45 Br 1101 HN, O | \i 1------ N, N Exm
8A Exm 2KB 2b1020461un (ML) 441/443 (Br) + (MrH) WO PCT/EP2009/061455
2010/ 026214PCT/ EP2009/ 061455 137 strnugture

OH

et O

Ir=

A solution of 3.20 g (14.1 mmol) of example 24A in 5 mL TFA (70% in
dichloromethane) was stirred over night at room temperature. The mixture was
5 evaporated under reduced pressure. The residue was purified by preparative HPLC

(eluent A: water + 0.13% TFA, eluent B: acetonitrile). The fractions containing the
product were concentrated under reduced pressure and the residue was extracted
with dichloromethane. The organic layer was dried and evaporated under reduced
pressure. 0.80 mg (33 %) of the product were obtained.

10 HPLC-MS (Method 1): R; = 0.62 min

Example 26A
O\/
O
wa N 0
H

15 To a solution of 801 mg (4.68 mmol) of example 25A in 5 mL ethanol 0.41 mL (5.61
mmol) thionylchloride were added. The reaction mixture was stirred for 1 h at room
temperature. The solvent was removed under reduced pressure. 656 mg (70 %) of
the product were obtained.

HPLC-MS (Method 1): Ry = 1.00 min

20

Example 27A
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Diastereomer A

A solution of racemic 3-trifluoromethyl-pentanoic acid (8 g, 47 mmol), TBTU (16.6 g,
52 mmol) and diisopropylethylamine (24.1 mL, 141 mmol) in dimethylformamide (80
mL) was stirred at 20°C for 1h then (S)-(-)-1-phenylethylamine (10 g, 82 mmol) was
added and the mixture was stirred for 16 h at 20°C. The solvent was removed and
dichloromethane (200 mL) was added. The resulting mixture was washed with 10 %
citric acid aqueous solution (200 mL), KoCO320 % in water (100 mL) and dried over
Na>SO4. Evaporation of the solvent gave a crude solid that was mixed with methanol
(10 mL) and filtered through a pad of activated basic alumina. Separation of
diastereoisomers was obtained by flash chromatography on SiO, eluting with a
mixture of cyclohexane/ethyl acetate 85/15.

4.5 g (35.8 %) of the title compound were obtained as a solid.
Rf: 0.25 (cyclohexane/ethyl acetate 85/15, stained with basic KMnOy)

HPLC-MS (Method 1E hydro): R¢: 9.35 min
MS (APCI pos): m/z = 274 (M+H)".
Chiral HPLC (Method Chiral 1): Re: 5.58 min de: >99 %

Example 27B

Diastereomer B

4.4 g (34.2 %) of a solid were obtained as second product from flash chromatography
of Example 1B.

Rf: 0.20 (cyclohexane/ethyl acetate 85/15, stained with basic KMnOy)
HPLC-MS (Method 1E hydro): Rt: 9.33 min

MS (APCI pos): m/z = 274 (M+H)".

Chiral HPLC (Method Chiral 1): R¢: 6.18 min de: >99 %
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Example 28A

Enantiomer A

5 A solution of Example 1B (4.6 g, 17 mmol) in dioxane (15 mL) was treated with
H2S0O4 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
HCI, extracted with dichloromethane (3x 500 mL). The combined organic phases

10  were dried over Na>SQO,. Evaporation of solvent afforded 2.47 g (86.3 %) of the title

compound.

Rf: 0.66 (dichloromethane/methanol 9/1, stained with Bromocresol Green)
Chiral HPLC (Method Chiral 1): Ry 5.58 min ee: >99 %

15 Example 28B

Enantiomer B

20 In analogy to the preparation of Example 1D, the title compound was obtained using
Example 1C as starting material.
Yield: 80.3 %

Rf: 0.66 (dichloromethane/methanol 9/1, stained with Bromocresol Green)
Chiral HPLC (Method Chiral 1): Ry: 5.08 min ee: >99 %
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Example 29A
F O
/
Enantiomer A

To a stirred solution of Example 28A (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 dropwise at 0°C. The
reaction mixture was stirred keeping the temperature below 5°C for 1h. The solvent
was removed (40°C, 0.33 bar) yielding 250 mg (75.4 %) of an oil that was used in the
next step without further purification.

GC (Method 3A): R;: 3.29 min
MS: m/z: 165 (M-19) ", 155 (M-29)", 153 (M-31)"

The following examples were synthesized in analogy to the preparation of Example
29A, using the corresponding acids as starting materials:

structure starting Rt MS m/z

material:

carboxylic acid

Exm. 29B F O Example 28B | 3.29 min 165(M-19)",

E /
F O .
Enantiomer B 155(M-29) ,
(M3A)

153(M-31)"
[El]
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Example 30A

A mixture of (3-methoxy-2-pyridin-2-yl)acetonitrile (400 mg, 2.7 mmol) in 2 mL of
methanol and 96 % sulphuric acid (1.8 mL, 32 mmol) was heated in a microwave
oven at 120°C for 1h. The mixture was cooled to 0°C, basified with solid NaHCO3,
diluted with water (2mL) and extracted with dichloromethane. The organic phase was
dried over sodium sulphate and evaporated to give 450 mg (92 %) of the compound

used in the next step without further purification.

HPLC-MS (Method Grad_C8_NH4COOH): Ri: 1.92 min
MS (ESI pos): m/z = 182 (M+H)"

Example 31A

A Schlenk tube was charged with 244 mg (1 mmol) of Example 12AA, 192.37 mg
(1.3 mmol) of potassium cyclopropyltrifluoroborate, 742.93 mg (3.5 mmol) of tri-
potassium phosphate, 11.23 mg (0.05 mmol) of palladium(ll)acetate, 28.04 mg (0.1
mmol) of tricyclohexylphosphine in toluene (4ml) and water (200 pl) and heated to
100 °C for 24 hours. After cooling a solid was filtered and the filtrate was
concentrated under reduced pressure. The residue was purified by flash
chromatography on SiO; using n-hexane/ethyl acetate mixture of increasing polarity
(from 100% n-hexane to 100% ethyl acetate) as eluant. 160 mg (78%) of the title

compound were obtained.

(M)
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GC-MS (Method 3A): R¢: 11.08 min
MS: 205 [M] *

Example 32A
!

Under inert atmosphere a solution of 500 mg (3.78 mmol) of 2-
Aminophenylacetonitrile and 1 mL (7.57 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 eluant. 470mg of the title
compound (68%) were obtained.

GC-MS (Method 3A.1): Ry: 9.75 min

MS: 182 [M] *

Example 33A

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),
previously degassed, was added followed by 2-Bromophenylacetonitrile (519 uL, 4

mmol), 3-Methylpyrazole (3.32 mL, 40 mmol) and N-N’-dimethylethylenediamine



Exm 0 Exm 8A Exm 22A 3.14 347 48-5 mn (MH) + racemc HN------

(M)

10

15

20

mxture N-----1\1] F F
WO 2010/026214 PCT/EP2009/061455
120

(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
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
acetate) as eluant. The oil obtained was further purified by SPE cartridge
Stratosphere “PL-THIOL MP” to remove copper salts. 300 mg of the title compound
(38 %) were obtained .

GC-MS (Method 3A.1): Ry: 10.47 min

MS: 197 [M] *

Example 35A

Y}

@) @)

O

P

o) N

F
Under inert armosphere a solution of di-tert-butyl azodicarboxylate (4.67 g, 20.29
mmol) in tetrahydrofuran (20 mL) was added dropwise to a solution of 4-fluoro-
cyclohexanol (1.70 g, 13.24 mmol) and triphenylphosphine (5.32 g, 20.29 mmol) in
tetrahydrofuran (50 mL). After 4 hours at 25 °C the reaction mixture was
concentrated under reduce pressure. The thick orange oil was purified by flash

chromatography on SiO2 using cyclohexane/ethyl acetate mixture of increasing
polarity (from 100% cyclohexane to cyclohexane/ethyl acetate 70/30) as eluant. The
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solid was further purified by flash chromatography on SiO2 using cyclohexane/ethyl
acetate mixture of increasing polarity (from cyclohexane/ethylacetate 95/5 to
cyclohexane/ethyl acetate 60/40) as eluant. The title compound was obtained as a
solid (1.72 g, 39%).

5  GC-MS (Method 3A.1): Ry 11.52 and 11.57 min
MS: 332 [M] *

Example 36A

10
A solution of Example 35A (1.72g, 5.17 mmol) in dry diethyl ether (35 mL) at 0°/5°C
was treated with gaseous HCI under vigorous stirring for 30 minutes. A solid was
formed, the reaction mixture was stirred at 0°/5°C for further 2 hours afterwards the
solid was filtered and washed with diethyl ether under inert atmosphere. The solid
15 was dried in a vacuum oven at 50 °C to give the title compound as a solid (0.78g,
73%).

HPLC-MS (Method 1F): R¢: 0.92 min
MS ( APCI pos): m/z = 133 (M+H)"

20 Example 37A



Example 49 N\-------- O H mxture of stereoisoners 5 25.0 ng (0.08 mmol)
of exanple 10A were dissolved in 2 nL of dichloronethane, 7.20 pL (0.10
mol ) acewpletisiide and 13.3 pL (0.10 nmol) tri et hyl ampoe/pressoacdsd and
the reaction mxture stirred over night at roomtenperature. The reaction
m xture was evapor at ed under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13% TFA, eluent B: acetonitrile).
2.50 ny 10% of the product were obtained. HPLC-Ms (Methodl): Rt = 1.28
mn M5 ( pos ): nmz = 450 (MFH) + WD 2010/ 026214PCT/ EP2009/ 061455 140
structure sharting material: pyrazole starting material: acid chloride Rt
MS (ESI pos,/m\ ) BExm 50 Exm 11A C 1.17 mn 358 cis racemc m xture

Cc. ' IH'Zﬁ /N

Under inert atmosphere ftriethylamine (212 mL, 152 mmol) and
ethoxymethylenemalononitrile (0.52 g, 4.18 mmol) were added to a solution of
Example 36A (0.78 g, 3.8 mmol) in absolute ethanol (10 mL) The reaction mixture

5 was heated to 80 °C for 1 hour. After cooling to room temperature the reaction
mixture was concentrated under reduce pressure. The red oil was vigorously stirred
several times with diethyl ether. The solid obtained was filtered to give the title
compound as a solid (0.85 g, 86%).

HPLC-MS (Method 1E hydro): R¢: 6.97 min
10 MS (APCI neg): m/z = 207 (M+H)’

Example 38A

O

H,N

[\
HN"

0.85 g (3.061 mmol) of Example 37A was dissolved in 20 mL of absolute ethanol. At
0°/5°C a solution of 6.74 mL (78.37 mmol) hydrogen peroxide (35% in water) in 16.35
15 mL (117.56 mmol) ammonia (28% in water) was added dropwise. The reaction
mixture was stirred at room temperature for 2h. The solution was concentrated to a

volume of 50 mL under reduced pressure. The solution was cooled to 0°C, a solid
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was filtered, washed thoroughly with water and dried in a vacuum oven at 50 °C to
give the title compound as a solid (0.55 g, 79%).

HPLC-MS (Method 1E ): Ry = 5.25 min

MS (APCI pos): m/z = 227 (M+H)"

Example 39A

0

H,N
2 \/N
HN” N
o)
N3
0N F
F

Under inert atmosphere a solution of (2-Nitro-phenyl)-acetyl chloride (817.2 mg, 4.1
mmol) in dry toluene (5 mL) was added dropwise to a suspension of Example 8A
(250 mg, 1 mmol) and DMAP (6.25mg, 0.05 mmol) in dry pyridine (10 mL). The
reaction mixture was stirred at room temperature for 24 hours. The solvent was then
removed under reduced pressure. The residue was dissolved in dichloromethane
and washed with HCI 1N. During the extraction a solid was formed. It was filtered and
dried, giving the title compound as a solid (304 mg, 73%).

HPLC-MS (Method 2M): R; = 8.50 min
MS (APCI pos): m/z = 408 (M+H)"

Example 40A



WO 2010/ 026214PCT/ EP2009/ 061455 141 To 100 ng (0.26 mml ) of exanple 9A
0.17 mL (1.05 mmol ) triethylsilane, 1 nL dichloronethane and 1 niL

trifl uoromoebiopz2eniud (with 5% water) were added. The reactrigppooviogtsss € was
stirred 5h at roomtenperature and them evaporated under reduced pressure.
The residue was purified by preparative HPLC (eluent A water + 50.13% TFA,
eluent B: acetonitrile). 32.0 ng (34 %9 of the product were obtained.
HPLC- MBS (Methodl) ORt = 1.33 min M5 (ESI pos): miz = 367 (M+H) + Exanpl e 53:

10 The reaction execut ed under an argon-at nosphere. To 100 ng (0.24
mmol) o ANPIHN"33 " gnth 105 ng (0. 69 mmol ) 5- net hoxy-3- pyridi nyl boronic
acid, 5 di oxane, 00/'\bL (0.60 mol ) of an aqueous sodi um car bonat e

sol ution Y pt7 DNandN20. 0 ng (0.02 mmol) tetrakis-(triphenyl phosphin)-

0) were added he reaction m xture was heated to 150C for 30 mn
in a 150M coowave ove er cooling to roomtenperature the reaction
mxture was filtered a E filtrate was evaporated under reduced
pressure. The residue was\purified by preparative HPLC (eluent A water +
0.13% TFA, eluent B: acetdnitrile). 90.0 ng (85 % of the product were
obt ai ned. HPLC-M5 (Methodl): Rt = 1.25 min 20 M5 (ESI pos): mlz = 452
(MtH) + Exanpl e 54: WO 2010/ 026214PCT/ EP2009/ 061455 142 The reacti on was
executed under an argon-atnmosphere. To 100 ng (0.24 mmol) of exanple 33 and
110 rrg7s@4é8n§mi9 42m13r)b?i‘8p3ébblﬁ]nﬁ‘€hy'é‘ndﬁog ) G APEAsBhNRCRlingral &) warll
di oxane, 300 pL (0.60 mmol) an aqueous sodium 5 carbonate sol ut| on (2
ol / L) added kDaGusgeligon2f xaimple 89Aa(BD@ nig,rQ. phemypbp o dphinefhanshk 2&dilyn( 0)

dded. t heat ed t 5 far, N i
1 ondi C SAERBLAD Bhb 1Ty B S R Eh e e B TR D, Sl bR T 0 was
filterggvandwhdehdd tdmaiedl Uideraéanesdbrbsursland tesl rsrsldvas 38kénh ug ko
resi due was pu“fledqgg/f preparative HPLC (eluent A: water + 0.13% TFA,
ifie

el uent HEO (@0enbhppdia d7wltb gl QNS(ZQG%) Bient exdrastediith diehleraspetianed.

Fol Fow i Tl s offarke Skt af sl by, RRRRO« ttere Bl e e B

exanpl ecsn&éﬂtMed uBdBg rédieedopreespen dinegsdliar oftathericwves toturdtedomitte degihydr s and
brom des as l15starting materials structure startl ng starting Rt Ms (ESI

mat@r i &iNergiving e Wi EMaPUNgge $aliddela mg, 71%).
HPLC-MS (Method 2M): R; = 8.50 min

MS (APCI pos): m/z = 390 (M+H)"

Exemplary embodiments

15 Example 1

N=
S

100 mg (0.41 mmol) of example 8A were dissolved in 5 mL of absolute ethanol, 300
mg (1.82 mmol) of pyridine-2-yl-acetic acid ethyl ester, and 150 mg (3.75 mmol) of
sodium hydride (60% suspension in mineral oil) were added. The reaction mixture



or

(ESI

-ester
starting material:

pos, niz)

pos, woi28)o/E25my
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brom de starting materi al:

boronic acid or

z BExm 33 HO OH 1.45 452 0

125

structure
-ester

BCT/EP2009/061455

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).

106 mg (75 %) of the product were obtained as a solid.
HPLC-MS (Method1): Ry = 0.98 min
MS ( ESI pos ): m/z = 346 (M+H)*

The following examples were synthesized in analogy to the preparation of example 1,

using the corresponding pyrazoles and esters as starting materials

Rt MS

structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. 2 H 0O Exm. 8A | Exm. 2C 1.32 309
N min (M+H)"
A
N M1
NN (M1)
FF
Exm. 3 H O Exm. 8A | Exm. 2F 1.58 427 (M-
N min Hy
F /A
o) _N
F>!F/ NTN (M1)
F F




55

mn (MH+ N NO (M)
WO 2010/026214 PCT/EP2009/061455
126
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. 4 H ) Exm. 8A o p 1.44 345
N © | min (M+H)*
N\
N - M1
N (M1)
FF
Exm. 5 H O Exm. 8A O , 1.50 377/379
N O | min (Cl)
NN
N - ]
N (M1) (M-H)
Cl
Cl
F F
Exm. 6 H O Exm. 8A | Exm. 2G 1.55 413
N min (M+H)*
\N /N}N .
i (M1)
F
F
F F
Exm. 7 O Exm. 8A | Exm. 2D 1.5min | 381
HN N (M+H)*
QN (M1)
N N
F F F F




4P1

NH 0 \ Exm
WO 2010/026214 PCT/EP2009/061455
127
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. 8 O Exm. 8A \ 1.43 311
0 : N
M+H
HN N o min ( )
/N
SN N (M1)
; F
F
Exm. 9 0 Exm. 8A 1.39 311
HN min (M+H)
N ’N O
M1
N <o (M1)
F
F
Exm. 0 Exm. 8F | Exm. 2E 1.26 303
10 HN A min (M+H)
X | N
mixture N M1
N oH (M1)
of 3:(
stereois
omers




Exm 33 1.51 452 56

mn (MH+  z

(/ Vco7 -/ n (M)

WO 2010/026214 PCT/EP2009/061455
128
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. H 0 Exm. 8B | Exm. 2C 1.29 303
11 N min (M+H)"
AN
cis N N~ (M1)
racemic
mixture
Exm. H 0 Exm. 8B O 0.97 340
12 N O | min (M+H)*
AN )
cis N= N™ N7 N/| (M1)
racemic | & / X
mixture
Exm. H o Exm. 8C | Exm. 2C 1.82 329
13 N min (M+H)*
NN
N (M1)
Exm. H O Exm. 8D O 1.28 386
14 N O |min | (M+H)"
N} )
. N 4 /
mixture N= N N | (M1)
of N / NN
stereo-
isomers
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structure starting materi al :

brom de

Exm

starting material: boronic acid or -ester Rt Ms (ESI pos, nlz) Exm
45 1. 54046f/02d214 nmn + ( MtH) 0"0 PCT/EP2009/061455
129
structure starting starting Ri MS
material: material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. H 0) Exm. 8D | Exm. 2C 1.70 349
15 N min (M+H)*
N\ // \N
. N .
mixture N (M1)
of
stereois
omers
Exm. O Exm. 8E | Exm. 2E 1.59 416
16 HN \N min (M+H)"
NS N/
mixture N (M1)
of H
N
stereois O/&
O
omers +
Exm. ) Exm. 8E | Exm. 2E 1.40 388
17 HN \N min (M+H)"
X~ N/
mixture N (M1)
of H
1
stereois
~° o
omers




(ML) I D, 7 N
WO 2010/026214 PCT/EP2009/061455
130
structure starting starting Ri MS
material: material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. ) Exm. 8E | Exm. 2F 1.6 min | 508
18 HN N (M+H)*
N (M1)
X N
mixture N
@)
of | H
stereois o/go
omers
Exm. O Exm. 8E | Exm. 2F 1.46 480
19 HN)ﬁj\\N min 8M+H)*
& /
. N~ N
mixture (M1)
9 !
of CF, N
stereois ~. 0 ©
omers
Exm. O Exm. 8A | Exm. 2E 1.52 337
20 HN)SI\\N min (M+H)*
\N N,
Q "
F
F
Exm. O Exm. 8A | Exm. 2B 1.58 339
21 HN)TN min (M+H)"
\N N/
(M1)
F
F




11

N Exm Exm 45 1 1.29 470 58 N 1 mn (MH)+
WO 2010/026214 PCT/EP2009/061455
131
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. O Exm. 8A 1.31 297
22 HN N ( min (M+H)"
| N o)
NS N O
N (M1)
F
F
Exm. o Exm. 8A | Exm. 2| 1.21 339
23 HN min (M+H)*
\
N / Y
N (M1)
0O
F F
Exm. O Exm. 8A | Exm. 2M 1.51 395
24 min (M+H)"
(Metho
trans
d1) (the
racemic ,
cis
mixture F racemic
mixture
(Ri=
1.53
min)
was re-
moved
by
chroma




470

( ML) z >=Z _ HO,B, OH Exm Exm 44 HO'OH 1.51
WO 2010/026214 PCT/EP2009/061455
132
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
to-
graphy)
Exm. O Exm. 8A | Exm. 2H 1.45 363
25 HN Q min (M+H)"
| N
"\ /
racemic | F N N (M1)
mixture Q
F
F
Exm. o Exm. 8A o~ 1.43 375
26 HNJ]I\\N min (M+H)"
"N /
N
N 3 (M1)
O
£ rO
/O
Exm. O Exm. 8A | Exm. 2A 1.54 379
27 min (M+H)+
HN \
/N
racemic \N N (M1)
mixture F
FF
F
F




59 mn (M-H) + 1 (M) NO \i 28 ----- \ 1
WO 2010/026214 PCT/EP2009/061455
133
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. 0 Exm. 8A | Exm. 2K 1.32 381
28 HN min (M+H)*
/A
. N N
racemic N (M1)
. 0]
mixture o
FF
Exm. 0 Exm. 8A \ 1.44 323
29 HN O min (M+H)*
N [ ,\N 0
N (M1)
FF
Exm. 0 Exm. 8A ™ 1.47 365
30 HN 0/ | min (M+H)*
F N AN
| F N %
racemic F (M1)
mixture F F
F
FF
Exm. O Exm. 8A o | 1.36 370
31 HN //N min (M+H)"
N\ N / \N
N N N (M1)
FF
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structure starting materi al :

brom de

starting material: boronic acid or -ester Rt Ms (ESI pos, nlz) Exm Exm
45 1. 5Iwé@b106id6214 PCT/EP2009/061455
134
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. O Exm. 8A | Exm. 2K 1.44 365
32 HN min (M+H)"
N/
N
N N (M1)
F
F F
FF
Exm. O Exm. 8A | Exm. 2J 1.51 423
33 HN min (M+H)*
A
Br N™ SN (M1)
F F
Exm. o) Exm. 8A | Exm. 2N 1.49 387
34 HN | \N min (M+H)
~ /
N NS (M1)
F
F*F F




mn (M-H) + /| iz--z - Z -z \ (M) Exm Exm 45 1.37
483 61 mn (M-H) +
WO 2010/026214 PCT/EP2009/061455
135
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. e o) Exm. 8A | Exm. 12A | 7.47 360
35 N AN min (M+H)*
\ \
N / _N (M1Eh) | lon
Source:
APCI
F F
Exm. 0O Exm. 8A | Exm.2KA |2.58 471(M+
36 min H)*
HN
N
S M1
\ (1)
I
F F
Exm. O Exm. 8A | Exm.14A | 1.56 409/411
37 HN N min (Ch
NS | N/ .
| N (M1) (M+H)
o) Cl
F




T -2 | Z\\ rn_ (M) WO 2010/ 026214PCT/ EP2009/ 061455 146
structure starting material: brom de starting material: boronic acid or
-ester RiwbBo(oa2b21p0s, PCT/EP2009/061455
136
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. 0 Exm. 8A | Exm. 2KC | 1.31 403(M+
38 HN)ﬁj\\N min H)*
HO_ _O X N
N
Q (M1)
F
F
Exm. O Exm. 8A | Exm.16A | 1.36 408(M+
39 HN N min H)*
Il N
& /
N7 N (M1)
O
N QF
F
Exm. O Exm. 8A | Exm.2KE | 1.54 441/443
44 HN)T\\ min (Br)
N
X N (M+H)"
N > (M1)
Br
F
F
F
Exm. o Exm. 8A | Exm.2KF | 1.54 441/443
45 HN A min (Br)
N | N/N (M+H)+
N ) (M1)
Br
F F
F




nm z) Exm

Exm

Exm 44 1.40 483 62 mn (M-H) + \rin (M)
WO 2010/026214 PCT/EP2009/061455
137
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. O Exm. 8A | Exm. 12AA | 8.75 424/426
46 Hﬁ_\ min (Br)
Q \ (M+H)*
N N,N (M1Eh)
z§<8r ion
— source:
APCI
F
Exm. O Exm. 8A | Exm. 19A | 947 365
47 HN N min (M+H)"
- /N
enantio \F\rN N (M1Eh) | lon
merA | F Source
F QF APCI
F
Exm. O Exm.8A | Exm.19B |9.45 365
48 HN N min (M+H)+
- N
enantio \F\rN N (M1Eh) | lon
merB | F Source
F QF APCI
F




Exm 44 1.50 465 63 mn (MH) + / /=z (ML) Exm
Exm 45 HO'CH 1.47 470
WO 2010/026214 PCT/EP2009/061455
138
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. o Exm.8A | Exm.20A | 1.54 441/443
48-2 HN N min (Br)
racemic ~ |N/N (Metho | (M+H)+
: N
mixture Br d1)
F
F
Exm. o Exm.8A | Exm.2KH | 1.46 375
48-3 min (M+H)+
HN | \N
~ ) (M1)
| NN
O
F
F
Exm. o Exm. 8A | Exm. 2KI 1.50 393
48-4 min (M+H)+
HN | \N
~ y (M1)
| NN
O
F F
F
Exm. o Exm.8A | Exm.22A | 3.14 347
48-5 min (M+H)+
HN A\
racemic - N (M2)
mixture NT N
F
F
F




10

64

mn (M-H) + 1 NO (ML) =z L 1
WO 2010/026214 PCT/EP2009/061455
139
structure starting starting Ri MS
material: | material:
(ESI
pyrazole ester pos/neg,
m/z)
Exm. o Exm. 8A | Exm.26A |1.23 380
48-6 min (M+H)+
: HN N\
diastere N (M1)
N /
o-meric N N
mixture o)
SN F
F
Example 49
0

FFFHN\|\’N
N
N
H

mixture of stereoisomers

25.0 mg (0.08 mmol) of example 10A were dissolved in 2 mL of dichloromethane,
7.20 yL (0.10 mmol) acetylchloride and 13.3 pL (0.10 mmol) triethylamine were
added and the reaction mixture stirred over night at room temperature. The reaction
mixture was evaporated under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13% TFA, eluent B: acetonitrile). 2.50 mg (12
%) of the product were obtained.

HPLC-MS (Method1): Ry = 1.28 min

MS ( ESI pos ): m/z = 450 (M+H)"

The following examples were synthesized in analogy to the preparation of example
49, using the corresponding pyrazoles and acid chlorides as starting materials
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structure starting materi al :

brom de

starting material: boronic acid or -ester Rt M5 (ESI pos, mz) Exm Exm
45 HO'OH 092810086214 B 65 mn (M-H) + PCT/EP2009/061455
140
structure starting starting Ri MS (ESI
material: pos,
material:
m/z)
pyrazole
acid
chloride
o .
Exm. 50 H Exm. 11A CI\H/ 1.17 min | 358
N +
. o) (M+H)
cis /AR (M1)
N N
racemic N
mixture i'j\
NH
Ko
Exm. 51 H O Exm.11A | O Cl |1.45min | 420
N (M+H)’
cis \ 7\ (M1)
, f N N
racemic N
mixture (')\
NH
o
Example 52:
O
HN
/AR
_N
NT SN
o)
FFF

racemic mixture
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15

20

N (ML) \I Fi-- = 222 ))mmmm-- \ 0 Exm

WO 2010/026214 PCT/EP2009/061455
141

To 100 mg (0.26 mmol) of example 9A, 0.17 mL (1.05 mmol) triethylsilane, 1 mL
dichloromethane and 1 mL trifluoroacetic acid (with 5% water) were added. The
reaction mixture was stirred 5h at room temperature and then evaporated under
reduced pressure. The residue was purified by preparative HPLC (eluent A: water +
0.13% TFA, eluent B: acetonitrile). 32.0 mg (34 %) of the product were obtained.
HPLC-MS (Method1): Ry = 1.33 min

MS (ESI pos): m/z = 367 (M+H)"

Example 53:
o— @]
_ HN
No N [ ,\N
FFF

The reaction was executed under an argon-atmosphere.

To 100 mg (0.24 mmol) of example 33 and 105 mg (0.69 mmol) 5-methoxy-3-
pyridinylboronic acid, 5 mL dioxane, 300 pL (0.60 mmol) of an aqueous sodium
carbonate solution (2 mol/L) and 20.0 mg (0.02 mmol) tetrakis-(triphenylphosphin)-
palladium(0) 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 filtered
and the filtrate was evaporated under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13% TFA, eluent B: acetonitrile). 90.0 mg (85
%) of the product were obtained.

HPLC-MS (Method1): R; = 1.25 min

MS (ESI pos): m/z = 452 (M+H)"

Example 54:



Exm 45 HO'OH 1.24 440 B 66 mn (MH) + / |
EZI ----Z

10

15

WO 2010/026214 PCT/EP2009/061455
142

The reaction was executed under an argon-atmosphere.

To 100 mg (0.24 mmol) of example 33 and 110 mg (0.48 mmol) 2-cyanopyridine-5-
boronic acid pinacol ester, 5 mL dioxane, 300 pL (0.60 mmol) of an aqueous sodium
carbonate solution (2 mol/L) and 20.0 mg (0.02 mmol) tetrakis-(triphenylphosphin)-
palladium(0) 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 filtered
and the filtrate was evaporated under reduced pressure. The residue was purified by
preparative HPLC (eluent A: water + 0.13% TFA, eluent B: acetonitrile). 72.0 mg (68
%) of the product were obtained.

HPLC-MS (Method1): R; = 1.47 min

MS (ESI pos): m/z = 447 (M+H)"

The following examples were synthesized in analogy to the preparation of examples
53/54, using the corresponding boronic acids or boronic esters and bromides as

starting materials

structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)

or -ester




?,zr N OM) Exm Exm 44 HO'OH 1.27 470 B 67 mn
(MeH) +
WO 2010/026214 PCT/EP2009/061455
143
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. O/ Exm. 33 HO\B,OH 1.45 452
55 min | (M+H)"
~ N = |
\ ~ P
~ N7 o7 | (MT)
N“ NH
O(T
N
A
N
Exm. - Exm. 33 O/ 1.51 452
o6 min | (M+H)"
= | P (M1)
H
N O N
| HO OH
N~
N
3
F




ON (M)

=z/ 1

structure starting material :
WO 2010/026214

WO 2010/ 026214PCT/ EP2009/ 061455 148
brom de starting

PCT/EP2009/061455
144
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. |N| Exm. 45 1.51 465
57 w min | (M+H)"
0._..0
i ;
¥ (M1)
H |
N~
) Il
F N—N N
F
F
Exm. N NG Exm. 45 | 1.29 470
58 L NF | O |min | (M+H)"
H NN
N.__O (M1)
| B«
N = HO OH
/
F N—N
F
Exm. O/ Exm. 44 HO\B,OH 1.51 470
59 min | (M+H)"
7\ % |
= X M1
N7 0 (M1)
F |
N
N/
F =~/ -0
N




material: boronic acid or -ester Rt M5 (ESI pos, mz) Exm Exm 44 HO CH
1.63 469 68 mn (M-H) + 1.1 (M)
WO 2010/026214 PCT/EP2009/061455
145
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. |N| Exm. 45 1.51 465
60 W min | (M+H)’
o_ .0
X B
M1
P = (M1)
H x N
N 0]
' l
N
F N‘N/
F
F
Exm. NH, Exm. 45 1.37 483
61 W min (M+H)"
= o__ .0
B
Z (M1)
H =
N.__O |
| X N
N~
/ [l
F ~N N
F
F




Exm BExm 44 HO COH 1.52 470 69 mn ( MtH) + | N (ML)
\ 0
WO 2010/026214 PCT/EP2009/061455
146
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. OxNH: Exm. 44 1.40 483
62 X w min (M+H)"
I 0. .0
7 7 M1
y (M1)
N_ __O = |
F Nl% N
/
"N [
N
F
F
Exm. |N| Exm. 44 1.50 465
63 W min (M+H)*
o_ .0
N™ B
L (M1)
a
H 0 . N
|
F NF |N|
A
i@
F
Exm. | Exm.45 | HO_ _OH 1.47 470
o.__N B _ .
64 | A min (M+H)
% = |
M N M1
| N.__O N7 0 (M1)
Yfg |
/
F N~N
F




Exm

) _

1

Exm 45 HO'OH 1. 23 440 B 70 mn (MH) + 0 cz i
WO 2010/026214 PCT/EP2009/061455
147
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. o0~ Exm. 45 | HO__ _OH 1.52 470
65 min | (M+H)"
N| N VZ
|
= N (M1)
N._o0
| -
N~
F N\N/
(3
F
Exm. N| N Exm. 45 HO\B,OH 1.24 440
66 min | (M+H)"
= =
H | M1
N N (M1)
|
N~
; N/
F
F
Exm. N 0N Exm. 44 HO\B,OH 1.27 470
67 L min | (M+H)*
=
N N | )
| 07N
N~ |
F
N~N
F
F




(ML)
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material: bromde starting nmaterial: boronic acid or -ester R M5 (ESI
m z) ExmwoBRsmvo2444HO OH 1. 21 440 B PCT/EP2009/061455
148
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. o Exm. 44 HO\B,OH 1.63 469
68 i min | (M+H)"
(M1)
N
| A0
. N =
N
F
F
Exm. o~ Exm. 44 HO\B,OH 1.52 470
69 min | (M+H)"
i =
=
N (M1)
N._o0
| O
F NF
N~
i
F
Exm. Nx Exm. 45 HO\B,OH 1.23 440
70 _ min (M+H)"
=
H
N_ _o N | (M1)
| N
N =
: N/
J
F

structure starting

pos,



71 mn (M-H) + | N (ML) Exm Exm 44 HO'OH
1.22 440
WO 2010/026214 PCT/EP2009/061455
149
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. N Exm. 44 | HO_ _OH 1.21 440
71 - min (M+H)*
=
H |
|N o N (M1)
- \NZ
N
F
Exm. Nx Exm. 44 HO\B,OH 1.22 440
72 pZ min (M+H)*
i_o _
X M1
I N (M)
E N~
N~
i
F
Exm. 0O Exm. 45 1.39 443
72-2 HN % min (M+H)*

1)
\N)E
\
a




72 mn ( MtH) + 1 (M) =z L N
WO 2010/026214 PCT/EP2009/061455
150
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. 0O Exm. 45 1.41 443
72-3 \ HN \ % min (M+H)*
N O o)
/ \B/
N & 1)
7
/
N—N
/
Exm. Exm. 45 HO\B/OH 1.49 458
72-4 Jj\/\ min (M+H)*
N ' 2 |
N SN (M1)
Exm. Exm. 45 HO\B/OH 1.62 469
72-5 (|) )H:\ min (M+H)*
O (M1)
/O
Exm. CN | Exm. 45 HO\B/OH 1.56 464
72-6 O min | (M+H)"
F O (M1)
N7 “NH Il
5/& "




Exm 0 Exm 45 \F O\ _jae ..71/ \ 02z 1 1.39 443 72-2 HN)------- \ m1\ N
,M----- Ki mn (MH)+ " /NN (M) SFF WO
2010/ 026 216RC/2FPAG09/ 061455 150 structure starting natemriepkooohsass de
starting material: boronic acid 151
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. F Exm. 45 HO\B/OH 1.51 458
72-7 min (M+H)"
7\ @
— NN | )
F
N
/
F N O
N, ~
L
F
Exm. O Exm. 45 | HOL ;. -OH 1.51 470
72-8 HN A O | min
=z ~ +
~ \JTN | (MsH)
N~ N N
N (M1)
O F
F
Exm. - O Exm. 45 HO\B/OH 1.46 458
72-9 HN | A min .
- S 7 (M+H)
N PN (M)
F
F




"\

or -ester Rt M5 (ESI pos, mz) BExm O Exm 45 1.41 443 72-3 \HN------
NI N min (MHH+ N\ N N B (M) l. NN
WO 2010/026214 PCT/EP2009/061455
152
structure starting starting Ri MS (ESI
material: material: pos,
bromide | boronic acid m/z)
or -ester
Exm. Exm. 48- HO\B/OH 1.23 440
72-10 2 min
i Z (M+H)"
racemic - | "
mixture N (M1)
e °F
Exm. O Exm. 48- 1.43 443
72-11 \ HN)H:\\ 2 O? (O min
N ~ M+H)*
racemic | N F SN B” (M+H)
| N | (M1)
mixture N //
/N—N
¢ °F
Example 73:
o)
HN
N
S~ /
= N
N
FF

The reaction was executed under an argon-atmosphere.

To 100 mg (0.24 mmol) of example 33 and 90.0 mg (0.66 mmol) 6-methylpyridin-3-
ylboronic acid, 3 mL dioxane and 1 mL methanol, 140 pyL (1 mmol) TEA and 15 mg
(0.02 mmol) 1,1'-bis(diphenylphosphino)ferrocenedichloropalladium(ll) were added.
The reaction mixture was heated to 140°C for 30 min in a microwave oven. After
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cooling to room temperature the reaction mixture was filtered and the filtrate was
evaporated under reduced pressure. The residue was purified by preparative HPLC
(eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 33.2 mg (32 %) of the product
were obtained.

HPLC-MS (Method1): Ri= 1.19 min

MS (ESI pos): m/z = 436 (M+H)"

Example 74:

The reaction was executed under an argon-atmosphere.

To 100 mg (0.24 mmol) of example 33 and 70.0 mg (0.50 mmol) 2-fluoropyridin-4-
ylboronic acid, 3 mL dioxane and 2 mL methanol, 350 pL (0.70 mmol) of a aqueous
sodium carbonate solution (2 mol/L) and 18.0 mg (0.02 mmol) 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(ll) were added. The reaction
mixture was heated to 140°C for 40 min in a microwave oven. After cooling to room
temperature the reaction mixture was filtered and the filtrate was evaporated under
reduced pressure. The residue was purified by preparative HPLC (eluent A: water +
0.13% TFA, eluent B: acetonitrile). 47.4 mg (45.7 %) of the product were obtained.
HPLC-MS (Method1): R; = 1.49 min

MS (ESI pos): m/z = 440 (M+H)"

The following examples were synthesized in analogy to the preparation of example
74, using the corresponding boronic acids or boronic esters and bromides as starting

materials

N N\ I
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The reaction was executed under an argon-atmosphere.

5 To 100 mg (0.24 mmol) of example 33 and 60 mg (0.48 mmol) pyrimidin-5-ylboronic
acid, 4 mL dioxane and 1 mL MeOH, 300 uL(0.60 mmol) of a aqueous sodium
carbonate solution (2 mol/L) and 20.0 mg (0.02 mmol) tetrakis-(triphenylphosphin)-
palladium(0) were added. The reaction mixture was heated to 140°C for 30 min in a
microwave oven. After cooling to room temperature the reaction mixture was filtered

10  and the filtrate was evaporated under reduced pressure. The residue was purified by

t-)
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preparative HPLC (eluent A: water + 0.13 % TFA, eluent B: acetonitrile). 46.0 mg
(46.1 %) of the product were obtained.

HPLC-MS (Method1): R; = 1.29 min
5 MS (ESI pos): m/z = 423 (M+H)*

Example 77
0O
HN
LN
O
FF

10 Enantiomer B

The title compound was obtained, using example 52 as starting material, by chiral
HPLC separation with method Chiral 2. The product was the later eluting substance,
6.10 mg (24 %).

15  Chiral HPLC (Method Chiral 3): Ry = 2.26 min
HPLC-MS (Method 1): Ry = 1.34 min
MS (ESI pos): m/z = 367 (M+H)"

Example 78
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67.8 mg (0.25 mmol) of example 8A were dissolved in 8 mL pyridine, 300 mg (1.06

mmol) example 15A in 1.5 mL dichlormethane were added and the reaction mixture
was stirred over night at room temperature. 6 mL methanol and one pellet of KOH
5 were added and the solution was refluxed for 2h. The reaction mixture was

evaporated under reduced pressure. The residue was purified by preparative HPLC
(eluent A: water + 0.13% TFA, eluent B: acetonitrile). 13.9 mg (12 %) of the product
were obtained.
HPLC-MS (Method1): R; = 1.24 min

10  MS (ESI pos): m/z = 472 (M+H)*

Example 79
0
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80.0 mg (0.20 mmol) of example 38 were dissolved in 3 mL DMF and 121 uL (0.7

15 mmol) DIPEA and 21.1 pL (0.40 mmol) dimethylamine (2M in THF) and 67.1 mg
(0.21 mmol) TBTU were added and stirred 2h at room temperature. The reaction was
made acidic with a mixture of acetonitrile, water and TFA. Then it was purified by
preparative HPLC (eluent A: water + 0.13% TFA, eluent B: acetonitrile). 38.0 mg (45
%) of the product were obtained.

20 HPLC-MS (Method1): R;=1.29 min
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The following examples were synthesized in analogy to the preparation of example

79, using the corresponding acids and amines as starting materials

structure starting starting Ri MS (ESI
material: material: pos,
acid amine m/z)
Exm. 80 Exm. 38 1.17 485
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To 159 pL (0.16 mmol) lithiumaluminiumhydride 2 M in THF were added 33.0 mg

5 (0.08 mmol) of example 38, dissolved in 1 mL THF at 0°C and stirred for 5 min. The
reaction mixture was quenched with a mixture of water and THF. After adding a few
drops of 4N NaOH to the reaction, it was filtered over celite. The filtrate was washed
three times with ethylacetate. The organic layer was dried and the solvent was
removed under reduced pressure. The residue was dissolved in a mixture of

10  acetonitrile, water and TFA. Then it was purified by preparative HPLC (eluent A:
water + 0.13% TFA, eluent B: acetonitrile). 15.0 mg (49 %) of the product were
obtained.



starting material: boronic acid or -ester R M5 (ESI pos, mlz) Exm 72-10 r
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HPLC-MS (Method1): Ry = 1.31 min

MS (ESI pos): m/z = 389 (M+H)"

Example 84
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60.0 mg (0.15 mmol) of example 38 were dissolved in 5 mL of a mixture consisting of
acetonitrile /methanol (9:1). Then 0.09 mL (0.18 mmol) trimethylsilyldiazomethane
were added. After stirring for 15 min at room temperature the reaction was quenched
with a few drops of acetic acid. The solvent was removed under reduced pressure.

10  The residue was purified by preparative HPLC (eluent A: water + 0.13% TFA, eluent
B: acetonitrile). 37.0 mg (59 %) of the product were obtained.
HPLC-MS (Method1): Ry = 1.46 min
MS ( ESlI pos ): m/z = 417 (M+H)"

15 Example 85
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preparative HP eluent A: water + 0.13% TFA, eluent B: acetonitrile).
47.4 mg (45.7 9% of the product were obtained. HPLC-M5 (Methodl): Rt = 1.49
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The synthesis of example 86 is described as example 11A.
15 HPLC-MS (Method1): R = 1.04 min
MS ( ESI pos ): m/z = 316 (M+H)*
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Exanpl e 76: The reaction was executed under an argon-atnosphere. 5 To 100
mg (0. 24 worbjomb2iexanpl e 33 and 60 ng (0.48 mmol ) pyri rcdipp2&owbiaes oni c
acid, 4 nL dioxane and 1 nL MeOH, 30Q6pL(0.60 mmol) of a aqueous sodi um
carbonate solution (2 nmol/L) and 20.0 ng (0.02 mmol)

tetrakis-(triphenyl phosphin)- palladiun(0) were added. The reaction mxture
was hegisgdcemiclad@ifeor 30 min in a mcrowave oven. After cooling to room
tenperature the reaction mxture was filtered 10and the filtrate was
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racemic mixture

A mixture of 148 mg (0.45 mmol) cesium carbonate, 9.32 mg (0.07 mmol)
salicylaldoxime, 100 mg (0.23 mmol) of example 48-2 and 30.9 mg (0.45 mmol)

10  pyrazole in 5 mL of acetonitrile were heated for 2 h at 82°C under nitrogen using
microwave heating. After cooling to room temperature the reaction mixture was
diluted with dichloromethane. The precipitate was filtered off and the filtrate 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

15 evaporated under reduced pressure. The residue was purified by preparative HPLC
(eluent A: water + 0.13% TFA, eluent B: acetonitrile). 40 mg (41 %) of the product

were obtained.
HPLC-MS (Method1): R; = 1.53 min
MS (ESI pos): m/z = 429 (M+H)*

20

The following example was synthesized in analogy to the preparation of example 88,

using the corresponding starting materials
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Step A:

2.00 mL (21.0 mmol) 2-bromo-pyridine and 5.07 mL (21.4 mmol) triisopropyl borate

were dissolved in 40 mL THF under nitrogen. The mixture was cooled to -30°C. 13.5

mL (21.6 mmol) n-buthyllithium were added dropwise. After stirring for 1.5 h the

10

filtered off and dried to yield 4.1 g of solid material.

Step B:

mixture was allowed to warm to room temperature within 1 h. The precipitate was



N ., ON el NExm 38 NNH1.17 nmn (M ) 485 (MH) +
Exm 81 0 Exm 38  NH 1.44 nin (M) 470 (MH)+ 4i
WO 2010/026214 PCT/EP2009/061455
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To 100 mg (0.23 mmol) of example 45 and 235 mg of the product obtained in step A,
3 mL DMF, 289 mg (1.36 mmol) of potassium phosphate and 26.2 mg (0.02 mmol)
tetrakis-(triphenylphosphin)-palladium(0) were added. The reaction mixture was
heated to 140°C for 45 min in a microwave oven. The mixture was evaporated under
5  reduced pressure. The residue was taken up in dichloromethane and washed with

water and brine. The organic layer was separated, dried and evaporated under
reduced pressure. The residue was purified by preparative HPLC (eluent A: water +
0.1% conc. ammonia, eluent B: methanol). 30 mg (30 %) of the product were
obtained.

10 HPLC-MS (Method1): Ry = 1.39 min
MS (ESI pos): m/z = 440 (M+H)"

The following example was synthesized in analogy to the preparation of example 90,
using the corresponding starting materials

structure starting starting Ri MS (ESI
material: pos,
material:
m/z)
bromide
bromo-
pyridine
Exm.91 Exm.33 3.12 422
7 N\
= min
M+H)*
Br (M2) ( )

15 Example 92
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Enantiomer B

The enantiomers of 200 mg of example 88 were separated by preparative HPLC
(Method Chiral 5). 72 mg (36 %) of example 92 (Enantiomer B - S-Enantiomer) were
obtained as the later eluting enantiomer.

Chiral HPLC (Method Chiral 4): R; = 4.98 min

HPLC-MS (Method 1): Ry = 1.53 min

MS (ESI pos): m/z = 429 (M+H)"

Example 93
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A microwave vial was charged with Example 33 (99 mg, 0.23 mmol), 5-methylfuran-
2-boronic acid (116.9 mg, 3.96 mmol), tetrakis(triphenylphosphine)palladium(0)
(81.15 mg, 0.07 mmol) in Dioxane (1mL) then 0.94 mL (1.87 mmol) of a 2M aqueous
solution of Na,COs were added. The reaction mixture is heated to 130°C for 40 min
in a microwave oven. Cooling to 20°C was followed by acidification with HCl 37%
until acidic pH then extraction with dichloromethane (2x 2mL). The organic layer was
dried over Na,SOyq, filtered and the filtrate was concentrated under reduced pressure.
The remaining residue was purified by flash chromatography on SiO2 using n-
hexane/ethyl acetate mixture of increasing polarity (from 100% n-hexane to 100%
ethyl acetate) as eluant. The product obtained was further purified by preparative
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HPLC (eluent A: water + 0.05% TFA, eluent B: acetonitrile). The title compound was
obtained as a solid (32.2 mg, 32%).

HPLC-MS (Method 1E hydro): Ri: 10.37 min

MS (APCI pos): m/z = 425 (M+H)"

5 Example 94
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A microwave vial was charged with Example 46 (120 mg, 0.28 mmol), 1-methylfuran-
4-84,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (235.4 mg, 1.13 mmol),
dichlorobis(triphenylphosphine)palladium(ll) (20 mg, 0.028 mmol) and 0.30 mL of a
10  2M solution of Cs,CO3 then dimethoxyethane (1mL) and ethanol ( 0.5 mL) were
added. The reaction mixture was heated to 130°C for 2h in a microwave oven. After
cooling the solvent was removed under reduced pressure. The remaining residue
was purified by flash chromatography on SiO2 using n-hexane/ethyl acetate mixture
of increasing polarity (from n-hexane/ethyl acetate 1/1 to 100% ethyl acetate) as
15 eluant. The title compound was obtained as a solid (4 mg, 3%).

HPLC-MS (Method 1E hydro): R¢: 7.52 min

MS (APCI pos ): m/z = 426 (M+H)"

Example 95



Example 83 0 To 159 pL (0.16 mol ) I|ithiumal um niumhydride 2 Min THF
were added 33.0 ng 5(0.08 mol ) of exanple 38, dissolved in 1 nL THF at 0C
and stirrwo0mmo26219i n. The reaction mixture was quencheacwigpboo®/ogisss ur e of
wat er and THF. After adding a few draps of 4N NaOH to the reaction, it was
filtered over celite. The filtrate was washed three tinmes with
et hyl acetate. The organic | ayer was dried and the sol vent was renoved under
reduced pressure. TheOresidue was dissolved in a mixture of 10acetonitrile,
wat er and TFA. Then i}l was purified by preparative HPLC (eluent A water +
0.13% TFA, eluentpyR~a jtrile). 15.0 ng (49 %9 of the product were
obt ai ned. WO 2010/ 026R14P@J/ EP2009/ 061455 159 HPLC-Ms (Methodl): Rt =
1.31 m AR, (ESI _posy. < 389 (M+tH) + Exanmple 84 0 5 60.0 ng (0.15
mol ) o npl e| 38 Wre diissolved in 5 n_ of a mixture consi sting of
acet oni | M./ nethanol (9: Then 0.09 nL (0.18 mmol)
trimethylsilylye e added. After stirring for 15 mn at room
tenperature t gilenched with a few drops of acetic acid. The
\ ol clx_ed pressure. 10 The residue was purified by
preparative HPLC (el uent water + 0.13% TFA, eluent B: acetonitrile).
37.0 ng (59 %9 of the product were obtai ned. HPLC-MS (Methodl): Rt = 1.46
mn M5 ( ESI pos ): mz 417 (MrH)+ 15 Exanpl e 85 m xt ure of
st er eoAS@aEWSs dﬁ@r@é&@h@éﬁﬁ\bﬁ?ﬁfﬁ@%@@@hﬂﬁﬂ&&émb@%m94rmg( 0.445mima1),) of
exanpl e 10A were dissolved in i chl oronet hane. Then 14.9
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water + 0.13% TFA, eluent B acetonitrile) 27 9% of the product

wer e thglrﬁéQt'Orl-lﬁL@UK@V(&@ehﬁét?ﬂ) to R0=C, fds33 MWFWBA%ESPO‘HH@) thenygactions 2

(M-H) + 1 ure was filtered through a Celite pad that was rinsed with dimethylformamide.

The volume was reduced under reduced pressure, saturated ammonium chloride
aqueous solution was added and extracted with ethyl acetate. The organic phase
10  was washed with 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 n-hexane/ethyl acetate mixture of increasing polarity (from 100% n-hexane to
100% ethyl acetate then ethyl acetate/methanol 95/5) as eluant. The product
obtained was further purified by SPE cartridge Stratosphere “PL-THIOL MP” to
15 remove copper salts. The solid obtained was triturated with a diisopropylether/diethyl

ether mixture (2:1) resulting in title compound as a solid (30 mg, 16 %).
HPLC-MS (Method 1E hydro): R: 9.17 min
MS (APCI pos ): m/z = 411 (M+H)"

The following example was synthesized in analogy to the preparation of example 95,
20  using the corresponding starting materials
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5 A Schlenk tube was charged under inert atmosphere with Example 46 (200 mg, 0.47
mmol), pyrazole (329 mg, 4.83 mmol), copper iodide ( 92.48 mg, 0.49 mmol) and
cesium carbonate (473.09 mg, 1.45 mmol). Dioxane (5 mL), previously degassed,
was then added, followed by N-N’-dimethylethylenediamine (51.70 ul; 0.49 mmol).
The reaction mixture was heated to 120 °C overnight. A solid was filtered and

10  washed thoroughly with dioxane. The solvent was removed under reduced pressure
and the residue was dissolved in dichloromethane, washed with water and 10% citric
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acid aqueous solution. The phases were separated using a PHASE SEPARATOR
cartridge. The solvent was removed under reduced pressure and the crude product
was purified by flash chromatography on SiO, using n-hexane/ethyl acetate mixture
of increasing polarity (from 100% to 100% ethyl acetate) as eluant. The product
obtained was dissolved in dichloromethane and washed with 5% NH4Cl aqueous
solution then it was further purified by preparative TLC (eluting with
Dichloromethane/Methanol 90/10).The solid obtained was triturated with diethyl ether

resulting in title compound as a solid ( 13.4 mg, 7 %).

HPLC-MS (Method 1E hydro): R¢: 7.93 min
MS (APCI pos): m/z = 412 (M+H)"

Example 97

Example 31 (260 mg, 0.70 mmol) and hydroxylamine 50% in water (0.26 mL, 4.2
mmol) were mixed together in absolute ethanol (4 mL). The reaction mixture was
refluxed for 11 hours. The solvent was then removed under reduced pressure to
obtain 260 mg (0.65 mmol) of N-Hydroxy-2-[1-(4,4-Difluro-cyclohexyl)-4-oxo-4,5-
dihydro-1H-pyrazolo[3,4-d]pyrimidin-6-yImethyl]-benzamidine as solid that was used
as such in the next step.
N-Hydroxy-2-[1-(4,4-Difluro-cyclohexyl)-4-ox0-4,5-dihydro-1H-pyrazolo[3,4-
d]pyrimidin-6-yImethyl]-benzamidine (260 mg, 0.65 mmol) was suspended in
trimethylorthoacetate (5 mL) and acetic acid (0.5 mL) was added afterwards. The
mixture was heated to 100 °C for 2 hours. The mixture was cooled to room
temperature and the solvent removed under reduced pressure. The solid obtained
was purified by preparative HPLC ( eluent A: water + 0.05% TFA, eluent B:

acetonitrile). The product obtained was further purified by preparative TLC using

/1N



Exanmple 90 O HN. ----- , IN Step A- 2.00 mL (21.0 mmol ) 2-brono-pyridine
and 5.07 nL (21.4 mmol) triisopropyl borate were dissolved in 40 nL THF
under ni twogemnyo2dhe m xture was cooled to -30C. 13.5 nipC2EPB000TIGI4SS

n- but hyl I'i t hi um were added dropw se. 18fter stirring for 1.5 h the 10

m xture was allowed to warmto roomtenperature within 1 h. The precipitate
was filtered off and dried to yield 4.1 g of solid material. Step B: WO
2010/ 0dEPItOTEIEPEIDSTCEDL 25/3 66 Twand0The ttle. c3mpoong veds ektampeée ass5aand

235 ng_of r ct obtained in step A, 3 nL DM, 289 ng (1.36 mmol) of
pot ass?@lfﬂ %@Ehgg"g and 26.2 ng (0.02 nmol)

tetrakis-(triphenyl phosphin)-pall adi um(0) were added. The reaction m xture
was heated to 140C for 45 min in a mcrowave oven. The m xture was

evapor biPe@C-Maldviethoddike bydno eflss 9r3h mithe resi due was taken up in

di chl oronet hane and washed with water and brine. The organic |ayer was
separated, dried and evaporated under reduced pressure. The residue was
purd fi M5 APl e BVZ FAAPINE ARl uent A1 water + 0.1% conc. ammoni a, el uent
B: nmethanol). 30 ng (30 % of the product were obtained. 10HPLC- M5

(NEthoEl%: Btgg— 1.39 mn M5 (ESI pos): mz = 440 (MtH) + The fol |l owi ng
exanpl X thesized in analogy to the preparation of exanple 90, using
the corresponding starting materials structure starting material: brom de
starting material© brono- pyridine Rt M5 (ESI pos, nfz) Exm 91 410

HN N
ﬁfw
N N
/ |
~ _N
N F
F

A vial was charged under inert atmosphere with Example 33 (150 mg, 0.35 mmol)
and 4-(tributylstannyl)pyridazine (200 mg, 0.54 mmol) in toluene (3 mL), previously
10 degassed, followed by tetrakis(triphenylphosphine)palladium(0) (60.95 mg, 0.052
mmol) and copper iodide (3.37mg, 0.018mmol). The reaction mixture was heated to
120°C for 1h in a microwave oven. The solvent was removed under reduced
pressure. The residue was dissolved into 10% citric acid aqueous solution (2mL) and
extracted with dichloromethane (2x2mL). The organic layer was dried over NaxSOy,
15 filtered and the filtrate was concentrated under reduced pressure. The oil obtained
was purified by SPE cartridge Stratosphere “PL-THIOL MP” and afterwards by flash
chromatography on SiO, using n-hexane/ethyl acetate mixture of increasing polarity
(from 100% n-hexane to 100% ethyl acetate then ethyl acetate/methanol 95/5) as
eluant. The product obtained was further purified by SCX cartridge. The title
20 compound was obtained as a solid (42 mg, 28 %).

HPLC-MS (Method 1E hydro): R¢: 7.68 min
MS (APCI pos): m/z = 423 (M+H)"

Example 99



NH Exm 33 3.12 min (M) 422 (MHH)+ _ .- WO

2010/ 026214PCT/ EP2009/ 061455 164 Enantioner B  The enantioners of 200 ng
of exanplwo88iwvrsa4separated by preparative HPLC ( Met hoedcChape@h/ob)4ss 72 ng
(36 %9 of exanple 92 (Enantioner B - 1$9Enanti oner) were 5obtai ned as the

| ater eluting enantioner. Chiral HPLC (Method Chiral 4): R = 4.98 mn
HPLC-MS (Method 1): Rt = 1.53 min M5 (ESI pos): nmlz = 429 (MtH)+ Exanple 93
0 10 A m crowave Vi was charged with Exanple 33 (99 ng, 0.23 mol),

5- et hyl f ur an2- boronpy¢_acid (116.9 ng, 3.96 mol),

t et raki s{tri phenylth pal | adi um(0) (81.15 ngy, 0.07 nmol) in Di oxane
(1m) th 94 L Al. | ) of a 2M aqueous sol ution of Na2CO3 were
added. fhe reactifon M xtuke is heated to 130C for 40 nin 15 in a mcrowave
oven. Cool 20C was owed by acidification with HC 37% unti |
acidic pH'then actio h di chl oromet hane (2x 2nlL). The organic | ayer
was dried over WNa2504, fi d and the filtrate was concentrated under
reduced pressure. The renmining residue was purified by flash

chromat ogr aphy on 5i 02 usi n§ nhexane/ ethyl acetate m xture of increasing
polarity (from 100% n- hexane to 100% 20et hyl acetate) as eluant. The

Pr Oduckxgr%tp?ei g?%%ﬁrﬁngrZrZhr%rm )u%é ih?/gra@(neowgr%ctem(b.%imL, 13.86 mmol) were

mixed together in absolute ethanol (4 mL) and heated to reflux for 7 hours. The

solvent was then removed under reduced pressure to obtain 98 mg of N-Amino-2-[4-
5  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.
Under inert atmosphere N-Amino-2-[4-oxo-1-(tetrahydro-pyran-4-yl)-4,5-dihydro-1H-
pyrazolo[3,4-d]pyrimidin-6-yImethyl]-benzamidine (95 mg, 0.24 mmol) was
suspended in trimethylorthoacetate (6 mL) and acetic acid was added afterwards (0.6
10  mL). The mixture was heated to 80 °C for 30 min then cooled to room temperature
and the solvent removed under reduced pressure. The solid obtained was purified by
preparative HPLC (eluent A: water + 0.05% TFA, eluent B: acetonitrile). The oil
obtained was triturated with diethyl ether to give the title compound as a solid (21 mg,
20%).
15
HPLC-MS (Method 1E hydro): Ry: 8.35 min

MS (APCI pos): m/z = 426 (M+H)"

Example 100



WO 2010/ 026214PCT/ EP2009/ 061455 165 HPLC (el uent A: water + 0.05% TFA,
eluent B: acetonitrile). The title conpound was obtained as a solid (32.2
mg, 32% .wbBh{o/dYR1¢Met hod 1E hydro): Rt: 10.37 nin M5 ( APCIEPR@ONG148% Z = 425
(MtH)+ 5 Exanple 94 A mcrowave viaiwas charged with Exanple 46 (120 ng,
0.28 mmol ), 1-nethylfuran-

4-84,4,5,5-tetranmet hyl-1, 3, 2-di oxaborol an-2-y1) - 1H pyrazole (235.4 ng, 1.13
mol ), 160 arg 6.4 bireoh)iqfiédnwehdissoivad imabsaliteathanpl (20LH5.61 028 (h6dl ) and

0.30 nL of .a .10 2M sol uti f 052003 t hen.di net hoxyet hane and

et hanomiolh 35 SRR BSuMadBa® sekberiih i et olbwgee e cdPeimiihe ¢ o
2h in @aBigiF@uene 10vehutédd brerne@aki 208, 7hens ¢ B&HhmeRsSofl EXaipIé 308 svereeduced
pressure. The renai ning residue was purified by flash chromatography on

5i 02 uadqlah@d-nTm@eigaféiO@t Wtur@:waéth%atfﬁ&tt@ﬁé%@ fohdrieiyi iR purwave QYQr_brr}
conpouofad 10385 Bl totodelity VBN ofR! FifdotibdbTetdHa piSuld,) | o

7.52 nirhe MBrdshiiid pwss ) : purified= 436 (fishl) + changtogréihy Won  SiO,  using
2010/ 026214PCT/ EP2009/ 061455 166 O . A vial was chaor ged under jnert
at mos pisplorametnanesmstnanet ¢f18rerping . ROjakityp (flompy @ 4o dichigrosaipane tgs

1), [MeTel : Aot ki 424,93 ng,
T3 el Rl e Etiol R o fdaft e, 3B FRyHEkERES anE Bt 8n 2 sec.
f ol | ondigthoy etthaX to djiveetnieytitet dorhpoet asiarsolifi48528g,p19%P. 44 nmol ). The
reaction m xture was heated to 120 C for 3 hours. After cooling the

reacti ] s fdltered_th h.a Celite pad that was rinsed with

di th%{ﬂ)ﬂ'?r'm'@%%%?hgb%&rgsredRV@é%@Ubed under reduced pressure, saturated
amoni um chl ori de aqueous sol ution was added and extracted with ethyl

acet at RIS (ARCPp@Nhz BIevR(MOHYas washed with brine then dried over Na2SO4
and the solvent was renoved under reduced pressure. The crude product was
purified by flash chromat ography on Si 02 using n-hexane/ ethyl acetate

m xture of jncreasin olarit from 100% n- hexane to 100% et hyl acetate

t hen efﬁwolé@wﬂat%ﬁﬁ%@'g%mre ngesé%edelrhaﬂﬁ'.f’g#ﬁ% e drieearageh ' e els

furt hefoguidifd b Bréforid BRACoSh fRb ARRNSRG awefisls. M to 15renove
copper sal tsl.éflf'%e S%%:DFE) obtéalénegbeevasI triturated Wlé-teﬁ X

dii sopropylether/diethyl ether mxture (2:1) resulting in title conpound as
a sol|{d (30 ng 9 HPLC- M5 (N E hydf o). . 9. mn N APCl |pos
): mg = 411 (Vﬁ&@q@e The fol |W%%°' xanpl g V\%Sstgts?/rnt hé%i zed i@léﬂnal ogy
to the preparation of exanple 95, cabbsiangidehe| corrigsgondi ng st an{ARGI
mater|{als WO 2010/ 026214PCT/ EP2009/ 061455 16 structurje starti n%
mater|{al: bromde starting materilal : POs,

m/z)
F F H Exm. 8A Exm. 29A | 9.68 379
Exm. 101 | |N 7 i (MFeH)’
Xm.
M1Eh
\NG ( )

Enantiom

N—N 13.97
er A Q _
min
(Chiral
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M5 (APCI pos): mz = 426 (MrH)+ Exanple 100 WO

2010/ 026214PCT/ EP2009/ 061455 171 100 ng (0.41 mml) of 8A were dissolved in
absol ut e wohanal2612 n.), 65.51 ng (1.64 mmol ) of sodi umplydpbebe/éG89o
suspension in mneral oil) were added74The m xture was stirred for 10

m nutes afterwards 296.74 ng (1.64 nmol) of Exanple 30A were added. The
reaction mxture was heated to 150C for 1 hour in a mcrowave oven. 5

Cool i noixtore2 asndittefed |awed Gslitevpabrand dhe ofolvérd senoved untdsr rededaded

. Th id purified fl ash. chr.omat h 5i 0 [
G chi oPGiREUand Rt HEhdBREP nP8a TG b Wit « HepPr o O BPLRN! ohdt nane
to di ChiiguRTES szefnmet $etidohy Aothibrias wad adllectdd ®ysiiratorPBhai weshawith
triturated with diethyl ether to give the title conpound as a solid (35 ny,

199 . dethybethavto @i heditlercappew)d (106 mg794%)min MS (APCI pos): miz = 376
(MtH) + The foll owi ng exanpl es were synthesized in analogy to the
pr eparati on of Exanple 100, using the corresponding esters or nitrile as

starti APLCRMS (Méthod HH hydiodr R, g8.4az0hyl - carboxam de ester or nitrile Rt
M5 (APCI pos, mz) Exm 8A Exm 29A 9.68 379 mn (MH) + Exm 101

MS (APCI pos): m/z = 360 (M+H)"

Example 108
0
HN
| N
>~ /
N
N
€ 7
N—N F

10
To a suspension of Example 107 (188 mg, 0.48 mmol) in dry Toluene (10mL), 196.2
WL (1.41 mmol) of triethylamine and 217.8 mg of p-Toluenesulfonic acid 102.17 mg
(0.48 mmol) of 1,2-bis[(dimethylamino)methylene]hydrazine dihydrochloride were
added. The reaction mixture is heated to reflux for 9 days. The solvent was then

15 removed under reduced pressure. The residue was taken up into NaHCO3 aqueous
saturated solution and extracted with dichloromethane (2x20mL). The organic layer
was dried over NaSO., filtered and the filtrate was concentrated under reduced
pressure. The residue was purified by preparative HPLC (eluent A: water + 0.05%
TFA, eluent B: acetonitrile). The oil obtained was further purified by flash

20 chromatography on silica gel using cyclohexane/ethyl acetate mixture of increasing
polarity (from 50% cyclohexane to 100% ethyl acetate then ethyl acetate/ethanol
90/10) as eluant. The residue obtained was triturated with diethyl ether to give the

titte compound as a solid (32 mg, 16%)

25  HPLC-MS (Method 1E hydro): R, =7.15 min

MS (APCI pos): m/z = 412 (M+H)*



(MLEh) Enantiom,---.., Z1I1 '._ - Z":".u_u er A 13.97 mn

(Chiral 1) WO 2010/ 026214PCT/ EP2009/ 061455 172 Exm 8A Exm 29B
9. 67 m n W6201{0drkh1z PCT/EP2009/061455
175
Example 109
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“ |
F

55 mg (0.24 mmol) of 38A were dissolved in absolute ethanol (2 mL), 29.17 mg (0.73

5 mmol) of sodium hydride (60% suspension in mineral oil) were added. The mixture
was stirred for 10 minutes afterwards 151.20 pL (0.97 mmol) of ethyl-2-pyridylacetate
were added. The reaction mixture was heated to 140°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 dissolved in citric acid 10% aqueous solution and

10  extracted with dichloromethane 82x 2mL). After evaporation the residue was purified
by preparative HPLC (eluent A: NH4COOH 5 mM solution in water, eluent B:
acetonitrile). After evaporation the solid was triturated with diethyl ether to give the
titte compound as a solid (40 mg, 50.3%).

15 HPLC-MS (Method 2F): R =7.31 min

MS (ESI pos): m/z = 328 (M+H)*

The following examples were synthesized in analogy to the preparation of Example

10, using the corresponding esters or nitrile as starting materials:

20

structure pyrazolyl- ester Ry MS (ESI-
carboxamide APCI,

m/z)




Exm 102 (MLEh) Enantiom er 13.77 mn  ------- 4
u
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Exm. 110 Exm. 38A
HN A\ .
N w 8.24 min | 340
\ OO (M1E)
= IN N (M-H)
x [
—
O Exm. 38A w
HN N O o .
Exm. 111 | N 9.18 min | 305
SN (M+H)'
(M1Eh)
Exm. 112 0 Exm. 38A w
HN i
| \/N O _O |6:69 min | 293
NN (M2F)
(M+H)+
Exm. 113 O Exm. 38A w
HN N O30 7.54min | 319
"\ /
N (M2F)
(M+H)+




(Chiral 1) Exm 103 Exm 8A N 9.95 385 Amn (MH+ 02z iz\ / z

Z u 401 maybe prepared according to (MLEh) W200708
WO 2010/026214 PCT/EP2009/061455
177
Claims

1. A compound according to general formula (I)

O
H\N
R4 |\N
N /
DN U
R R' A—_ o2
R3 R
[RTx
5 wherein

A s selected from the group A’ consisting of a Cs-Cs-cycloalkyl group or a C4-Cs-
cycloalkenyl group, whereby the members of C3-Cg-cycloalkyl group being
selected from the group of cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptanyl and cyclooctanyl,

10 and the members of the C4-Cs-cycloalkenyl group, being selected from
cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl,
cyclopentadienyl, cyclohexadienyl, cycloheptadienyl, cyclooctadienyl,
cycloheptatrienyl, cyclooctatrienyl, cyclooctatetraenyl;

15 R' is selected from the group R"! consisting of Cyg-alkyl-, Ca.g-alkenyl-, Co.g-
alkynyl-, R"°-S-Cys-alkyl-, R"°-O-C1.s-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-Ci.¢-
alkyl-, Cs.7-cycloalkyl-Cos-alkenyl-, Cs.7-cycloalkyl-Cos-alkynyl-, Cs.
s-heterocycloalkyl-, Css-heterocycloalkyl-C1.s-alkyl-, Css-heterocycloalkyl-Co.s-
alkenyl-, Css-heterocycloalkyl-Cos-alkynyl-, aryl, aryl-C4s-alkyl-, aryl-Coe-

20 alkenyl-, aryl-Co-alkynyl-, heteroaryl, heteroaryl-C1.¢-alkyl-, heteroaryl -Co.¢-
alkenyl- and heteroaryl -Co¢-alkynyl-,

where the above mentioned members may optionally be substituted
independently of one another by one or more substituents selected from the
group consisting of fluorine, chlorine, bromine, iodine, oxo, whereby this oxo

25 group preferably is only a substituent for a cycloalkyl group or a
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heterocycloalkyl group, HO-, NC-, O2N-, F3C-, HF2C-, FH2C- F3C-CHo-, F3C-
O-, HF,C-0O-, HO-C1¢-alkyl-, R"°-O-C1¢-alkyl-, R"°-S-C1¢-alkyl-, C1.6-alkyl-, Ca.
7-cycloalkyl-, Cs.7-cycloalkyl-C1.s-alkyl-, Cs.7-cycloalkyl-O-, Cs.7-cycloalkyl-C1.
s-alkyl-O-, aryl, aryl-Cq.s-alkyl-, heteroaryl, heteroaryl-C1.¢-alkyl-, heteroaryl-O-,
5 heteroaryl-C4.s-alkyl-O-, Cs.s-heterocycloalkyl-, Cs.s-heterocycloalkyl-C1.s-alkyl-

, Cs.g-heterocycloalkyl-O- with Cs.g-heterocycloalkyl being bound to O via one
of its ring C-atoms, Cs.g-heterocycloalkyl-C1.s-alkyl-O- with Cs.
s-heterocycloalkyl being bound to the Cy-alkyl- via one of its ring-C-atoms,
(R)%N-, (R'%)2N-Cye-alkyl-, R™-0-, R"-S-, R"°-CO-, R"°0-CO-, (R'%)2N-CO-,

10 (R"):N-CO-C1.¢-alkyl-, R"-CO-(R'")N-, R"-CO-(R'")N-C6-alkyl-, R"°-CO-0-,
R0-C0-0-, R"°0-CO-0-Cis-alkyl-, R™°0O-CO-(R"")N-, R"™°0-CO-(R"®)N-C.¢-
alkyl-, (R')2N-CO-O-, (R):N-CO-0-C.¢-alkyl-, (R'%)2N-CO-(R'°)N-Cy.¢-alkyl-,
R'"-S0,-(R")N-, R'°-S02-(R")N-C.-alkyl-, (R'%)2N-SO,-(R')N-C1¢-alkyl-,
(R"):N-SO2-, (R"):N-S0,-C1¢-alkyl-, and Ci.s-alkyl-SO.-,

15
whereby any of the Cs.7-cycloalkyl-, Css-heterocycloalkyl-, aryl-, heteroaryl-
groups mentioned in the latter paragraph may optionally be substituted by
fluorine, chlorine, bromine, HO-, NC-, O2N-, F5C-, HF>C-, FH2C- F3C-CHo-,
F3C-O-, HF,C-O-, Ca.g-heterocycloalkyl-, R'%-0-C1¢-alkyl-, R'°-S-C1¢-alkyl-,

20 Cys-alkyl-, (R"):N-, (R™)oN-Cy6-alkyl-, R'°-0-, R'-S-, R'°-CO-, R"°0-CO-,
(R"):N-CO-, (R"):N-CO-C.6-alkyl-, R"-CO-(R")N-, R'*-CO-(R'*)N-C¢-alkyl-
, R"-C0-0-, R"°0-C0O-0-, R"°0-CO-0-C1¢-alkyl-, R™°0-CO-(R'*)N-, R"°O-
CO-(R")N-Cy.¢-alkyl-, (R')2N-CO-O-, (R")2N-CO-(R")N-, (R'),N-SO,-
(R")N-, (R"):N-CO-O-Cy.6-alkyl-, (R"):N-CO-(R")N-C1¢-alkyl-, R'°-SO,-

25 (R")N-, R"°-S0,-(R")N-Cy6-alkyl-, (R"°)2N-SO.-(R"®)N-C1¢-alkyl-, (R),N-
S0s-, (R"):N-S0,-C1¢-alkyl-, and Cys-alkyl-SOy-;

R? s selected from the group R*' consisting of fluorine, NC-, F3C-, HF2C-, FH2C-,
F3C-CHz-, carboxy-, Ci.¢-alkyl-, Co-g-alkenyl-, Co-s-alkynyl-, R%-S-, R"°-S-C.5-
alkyl-, Cs.7-cycloalkyl-, Cs 7-cycloalkyl-C1s-alkyl-, Cs.7-cycloalkyl-Co.s-alkenyl-,

30 Cs.7-cycloalkyl-Coe-alkynyl-, Csg-heterocycloalkyl-, Css-heterocycloalkyl-C16-
alkyl-, Cs.g-heterocycloalkyl-Cos-alkenyl-, Cs.g-heterocycloalkyl-Cos-alkynyl-,
aryl, aryl-C¢-alkyl-, aryl-Co-alkenyl-, aryl-Co.s-alkynyl-, heteroaryl-,
heteroaryl-C1.¢-alkyl-, heteroaryl -Ca.¢-alkenyl-, heteroaryl -Cz.¢-alkynyl-, R"°-O-
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, R"-0-Cy3-alkyl-, (R"°):N-, R"°0-CO-, (R'%)2N-CO-, R'°-CO-(R'%)N-, R'°-CO-,
(R"):N-CO-(R")N-, R"°-0-CO-(R")N-, R"°-S02-(R"")N-, and C1.¢-alkyl-SO»-,

where the above mentioned members Ci.s-alkyl-, Co-s-alkenyl-, Co-s-alkynyl-,
R'™-S-, R"°-S-C.s-alkyl-, Cs.7-cycloalkyl-, Ca.;-cycloalkyl-Ci.-alkyl-, Ca.

5 7-cycloalkyl-Cos-alkenyl-, Cs.7-cycloalkyl-Cos-alkynyl-, Cse-heterocycloalkyl-,
Css-heterocycloalkyl-C1-alkyl-, Csg-heterocycloalkyl-Co.s-alkenyl-, Cs.
s-heterocycloalkyl-Cos-alkynyl-, aryl, aryl-C4s-alkyl-, aryl-Cos-alkenyl-, aryl-Co.
s-alkynyl-, heteroaryl-, heteroaryl-C.s-alkyl-, heteroaryl -Cos-alkenyl-,
heteroaryl -Cas-alkynyl-, R'°-O-, R"%-O-Cy.3-alkyl-, (R"):N-, R"0-CO-,

10 (R"):N-CO-, R"-CO-(R")N-, R"-CO-, (R"°):N-CO-(R"")N-, R"°-0-CO-(R"*)N-
, R"-80,-(R'")N-, and C1¢-alkyl-SO.- may optionally be substituted
independently of one another by one or more substituents selected from the
group consisting of fluorine, chlorine, bromine, NC-, O2N-, F3C-, HF2C-, FH2C-,
F3C-CHz-, HO-Cs-alkyl-, Cy¢-alkyl-O-, C14-alkyl-O-C4¢-alkyl-, C1¢-alkyl-,

15 (R"):N-, (R'°)2N-C1.s-alkyl-, and (R"®):N-CO-,

or

R*'and R*'together form a Cy.¢-alkylene bridge, wherein one or two CH,
20 groups of the Cos-alkylene bridge may be replaced independently of one
another by O, S, SO, SO, N(R') or N-C(0)-R™ in such a way that in each

case two O or S atoms or an O and an S atom are not joined together directly;

R®  independently from any other R?is selected from the group R*' consisting of
25 fluorine, NC-, F3C-, HF2C-, FH2C- F3C-CHy-, Cy.6-alkyl-, Co-g-alkenyl-, Co-¢-
alkynyl-, R"°-S-, R'%-S-C.s-alkyl-, Cs.;-cycloalkyl-, Cs.7-cycloalkyl-Cqs-alkyl-,
Css-heterocycloalkyl-, aryl, aryl-Ci.s-alkyl-, heteroaryl-, heteroaryl-C4.6-alkyl-,
R'-.0-, R"°-0-Cy.3-alkyl-, (R')2N-, (R"):N-CO-, R"-CO-(R")N-, (R").N-CO-
(R")N-, and R"-0-CO-(R")N-,

30 where the above mentioned members Cq¢-alkyl-, Co-s-alkenyl-, Co-g-alkynyl-,
R'™-S-, R"°-S-C.s-alkyl-, Cs.7-cycloalkyl-, Ca.;-cycloalkyl-Ci.-alkyl-, Ca.
g-heterocycloalkyl-, aryl, aryl-Cy.¢-alkyl-, heteroaryl-, heteroaryl-C1.s-alkyl-, R"°-
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20 R'" independently from any other R"is selected from the group R'®* consisting of
H, F3C-CH»-, Cis-alkyl-, Cos-alkenyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-C.3-
alkyl-, Cs.g-heterocycloalkyl-, Css-heterocycloalkyl-C1.s-alkyl-, aryl, aryl-Ci.s-
alkyl-, heteroaryl, and heteroaryl-C4.s-alkyl-,

25 and in case where two R'® groups both are bound to the same nitrogen atom
they may together with said nitrogen atom form a 3 to 7 membered
heterocycloalkyl ring, and wherein one of the -CHx-groups of the heterocyclic
ring formed may be replaced by -O-, -S-, -NH-, N(Cs.s-cycloalkyl)-, -N(Cs.6-
cycloalkyl-C14-alkyl)- or -N(C14-alkyl)- and

30
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where the above mentioned members F3C-CH»-, Ci¢-alkyl-, Cos-alkenyl-, Ca.
7-cycloalkyl-, Cs.7-cycloalkyl-C1.s-alkyl-, Csg-heterocycloalkyl-, Cs.
s-heterocycloalkyl-C1.s-alkyl-, aryl, aryl-Ci.s-alkyl-, heteroaryl, and heteroaryl-
Ci.3-alkyl- and in case where two R groups both are bound to the same
5 nitrogen atom they may together with said nitrogen atom form a 3to 7

membered heterocycloalkyl ring as defined above may optionally be
substituted independently of one another by one or more substituents selected
from the group consisting of
fluorine, chlorine, bromine, HO-, NC-, O2N-, F5C-, HF>C-, FH2C- F3C-CHo-,

10 HO-C,¢-alkyl, CH3-O-C1¢-alkyl-, C1¢-alkyl- and Ci.s-alkyl-O-;

X is 0,1,2,3 or 4, preferably being 0,1,2, more preferably being 0 or 1;

and salts, preferably pharmaceutically acceptable salt forms thereof.

2. A compound according to claim 1, wherein

15 A is selected from the group A’ being a Cs-Ce-cycloalkyl group the members of
which being selected from the group of cyclopentyl and cyclohexyl, preferably
cyclohexyl, more preferably cyclohex-1-yl, with at least one of R%or R®? being
attached to the 4-position of said cyclohex-1-yl, more preferably cyclohex-1-yl
with R?and one R®being attached to the 4-position of said cyclohex-1-yl and

20 no further R® substituent being attached to said cyclohex-1-yl.

3. A compound according to claim 1 or 2, wherein

R' is selected from the group R"? consisting of Cys-alkyl-, Cs-cycloalkyl-, Cs.
7-cycloalkyl-C4.s-alkyl-, Csg-heterocycloalkyl-, Cs.s-heterocycloalkyl-Cq6-alkyl-,
25 aryl, aryl-Cs-alkyl-, heteroaryl and heteroaryl-C1.s-alkyl-,

where the above mentioned members may optionally be substituted
independently of one another by one or more substituents selected from the
group consisting of fluorine, chlorine, bromine, iodine, oxo, whereby this oxo

group preferably is only a substituent for a heterocycloalkyl group, HO-, NC-,
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OuN-, F3C-, HF2C-, FHoC- F3C-CHa-, F3C-O-, HF2C-O-, R'%-0-C1¢-alkyl-, C16-
alkyl-, Cs.7-cycloalkyl-, Cs 7-cycloalkyl-C1-alkyl-, aryl, aryl-C4s-alkyl-,
heteroaryl, heteroaryl-C1.s-alkyl-, Csg-heterocycloalkyl-, Cs.s-heterocycloalkyl-
Ci6-alkyl-, tetrahydrofuranyl-O-, tetrahydropyranyl-O-, piperidinyl-O- with
piperidinyl being bound to O via one of its ring C-atoms, pyrrolidinyl-O- with
pyrrolidinyl being bound to O via one of its ring C-atoms, (R'°)2N-, (R'®):N-C+.
s-alkyl-, R"°-0-, (R"),N-CO-, (R'),N-CO-Cy¢-alkyl-, R'°-CO-(R'*)N-, R"°-CO-
(R")N-C1¢-alkyl-, R"0-CO-0-, R"0-CO-(R")N-, and (R'°),N-CO-O-,

whereby any of the Csr-cycloalkyl-, Cssg-heterocycloalkyl-, aryl, heteroaryl,
tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, (R'®):N-CO-Ci¢-alkyl-,
pyrrolidinyl-groups mentioned in the latter paragraph may optionally be
substituted by fluorine, chlorine, bromine, NC-, O2N-, F3C-, HF2C-, FH2C- F3C-
CHa-, F3C-O-, HF2C-O-, Cag-heterocycloalkyl-, R'°-O-Cy¢-alkyl-, Cis-alkyl-,
R'.0-, R"™-CO-, R"0-CO-, and (R");N-CO-. Preferably piperidinyl or
pyrrolidinyl are substituted by R'°-CO-.

4. A compound according to claim 1 or 2, wherein

is selected from the group R consisting of phenyl, 2-, 3- and 4-pyridyl,
pyrimidinyl, pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclopentylmethyl, ethyl, propyl, 1-and 2-butyl, 1-, 2-
and 3-pentyl, tetrahydrofuranyl and tetrahydropyranyl,

where these groups may optionally be substituted by one or more
substituents selected from the group consisting of fluorine, chlorine, bromine,
iodine, oxo, whereby this oxo group is only a substituent for tetrahydrofuranyl
and tetrahydropyranyl, HO-, NC-, C4-alkyl-O-, C1.s-alkyl-, Cs.7-cycloalkyl-,
Cs.r-cycloalkyl-O-, Cs.7-cycloalkyl-C4.3-alkyl-O-, CF30-, CF3-, Cs.
s-heterocycloalkyl-, Cs.s-heterocycloalkyl-C1.s-alkyl-, HO-C4¢-alkyl-, pyrazolyl,
pyridyl, pyrimidinyl, (R'°)2N-CO-C1-alkyl-, and phenyl,

whereby the pyridyl and phenyl group mentioned in the latter paragraph may
optionally be substituted by fluorine, chlorine, HsC-, F3C-, CH30-, F3C-O-,
HoNCO-, NC-, morpholinyl and benzyl-O-.
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5. A compound according to claim 1 or 2, wherein
R' s selected from the group R™* consisting of phenyl, 2-, 3- and 4-pyridyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1- and 2-propyl, 1- and
5 2-butyl, 1-, 2- and 3-pentyl, tetrahydrofuranyl, tetrahydropyranyl,
where these groups may optionally be substituted by one or more substituents
selected from the group consisting of fluorine, chlorine, bromine, iodine, oxo,
whereby this oxo group is only a substituent for tetrahydrofuranyl and
tetrahydropyranyl, NC-, Cis-alkyl-O-, Cy6-alkyl-, CF30-, F3C-, pyridyl, (R1°)2N-
10 CO-methyl-, N-morpholinyl-C4-alkyl-, pyrazolyl and phenyl,
whereby the pyridyl, pyrazolyl and phenyl group mentioned in the latter
paragraph may optionally be substituted by fluorine, chlorine, HsC-, F3C-,
CH30-, HoaNCO- and NC-.
15 6. A compound according to claim 1 or 2, wherein
R' is selected from the group R'® consisting of phenyl, 2-, 3- and 4-pyridyl,
whereby said phenyl or 2-, 3- and 4-pyridyl optionally may be substituted by Ci.6-
alkyl-O-, Cq6-alkyl-, Cs.7-cycloalkyl-, Cs.7-cycloalkyl-O-.
20 7. A compound according to claim 1 or 2, wherein
R' being aryl or heteroaryl,
with said aryl being phenyl, and said heteroaryl being selected from the group of 2-,
3- and 4-pyridyl, pyrimidinyl, pyrazolyl, thiazolyl, preferably phenyl and pyridyl,
whereby said aryl and each of said heteroaryl being substituted by one member of
25  the group R"*"$ which consists of phenyl, oxadiazolyl, triazolyl, pyrazolyl, furanyl,

pyrrolyl, pyridazinyl, pyrimidinyl, and 2-, 3- and 4-pyridyl, whereby preferably said aryl
or heteroaryl is ar-1-yl or heteroar-1-yl and the member of the group R"®"S' being
attached to said ar-1-yl or heteroar-1-yl at the 2-position thereof,
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15 (R")N-, (R"):N-CO-(R")N- and R"*-0-CO-(R'%)N-,

where the above mentioned members Ci.s-alkyl-, aryl, HO-, Cy¢-alkyl-O-, C.

e-alkyl-O-Ca.3-alkyl-, (R™)2N-, (R'°)N-CO-, R"°-CO-(R'*)N-, (R"°)2N-CO-

(R')N- and R'°-0-CO-(R'®)N- may optionally be substituted independently of

one another by one or more substituents selected from the group consisting of
20 fluorine, chlorine, bromine, NC-, Cq.s-alkyl-, and F3sC-.

9. A compound according to claim 1, 2, 3, 4, 5, 6 or 7, wherein
R? is selected from the group R*® consisting of fluorine.
25

10. A compound according to claim 1, 2, 3, 4, 5, 6, 7, 8 or 9, wherein
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(R1)2N-§02 C _6-alkyl-, and G _6-al kyl -S02-, 15 whereby any of the

C3_7- cREl oal ieyaelecteifmet ﬁmf@updﬁ nS,IS’tHJng)f fluohseelr €2 ﬂFgBo,tﬁﬂzGTentl oned

|nthelatte gra pti naIIy be, substi d b rine

chl orine, ?#?nf HWN(;é{m(a O)WB(‘Pyr'quiﬁ”d fgn E l," %?f@ yﬁ@d bepétl 0-
HF2C- 0-, theterocycl oal kyl -, R1-0-C _6-al kyl-, R1-S-C _6-al kyl -

20Gi _6-al kyl whel(d:ihb?é‘ﬂ)ove(rﬁéh%héa m@rradéfylPsc CHY-; erath |Réth§+ ,mé{hosayl-,,

Ri 0- 00-, (R1)2N-00- (R1)2N-CO- G _6-al Ri o 0) N

Ri 0_co_( Ri onpWidys-Ryridyimetkyl- om@yTami@e@@ylonay qpaooeilmb@swﬁtwted

Ri 0- 00- (R1) ) 2N- 00- 0-, (R1)2N-00- (R1) N-,
(RT) 2N- S02- N{‘%é%ﬁ?erﬁ&léf?ﬁéo%-@h%w&% Tluoyi E%) 2N-00- (R1) N-C-al kyl -, R1- S02-
25(Ri o) N, R1-S02- (R1)N-GC _6-al kyl -, (Rl) 2N— S02- (R1) N-C-al kyl -, (R1) 2N
S2-, (R1)2N-S02-C _6-al kyl-, and G _6-al kyl -S02-; R2is selected fromthe
group R2.1 consisting of fluorine, NG, F3C, HF2C, FH2C, F3C- CH2-,
carboxys, .G __6-al ky R1-S-, R1l-S-Cl-3-

Co DO Cor B cror e % BEI2, 2, 25 ot B i

C37-cycl oal kyl - C2_6- al kenyl -, 30C3_7- cycl oal kyl - CZ 6- al kynyl -

Cm het RPocy cisaslldaibd froﬁB pRYcdarRidtyly-dcEHubring] Kyt HF,C-, FHZC-

C38- het erocycl oal kyl - C2 ken | -, C38-heterocycl oal kyI &2 6- al kynyl -
aryl, aryl - és%fd‘l'k?nd m@ﬁhyl C2_6-al kenyl -, aryl-C2_6-al kynyl -

heteroaryl , heteroaryl -G _6-alkyl-, heteroaryl -C2 6-al kenyl -, heteroaryl

6-al kynyl -, R1O-0- WD 2010/ 026214PCT/ EP2009/ 061455 179 ,
R10- 0- C13- al kyl -, (R10)2N-, R100-00-, (R10)2N-00-, R10-00-(R10)N-, R10-00-,
(R10) 2N- 00- (R10) N, R10-0-00-(R10) N, R10-S02-(R10)N-, and Cl_6-al kyl - SO2-,
where the above nentioned nenbers Cl1_6-al kyl -, C2-6-al kenyl -
C2- 6- al kynyl , RI-S-, R1-S-Cl1_3-alkyl-, C3 7-cycloal kyl -

C3 7-c al kyl -G, 6-al y Ikenyl

S Y RTblou BBhge oota b Bl Bahi i S AL

C38- het erocycl oal kyl - G _6-al kyl -, C38-heterocycl oal kyl - C2_6-al kenyl -, C3_
8- het eRdcycl isalekadtedCof tekgroub-R>‘atorisistiagydf-fiGorieal ky! -

aryl -C2_6-al kenyl -, aryl-C2_ 6-al kynyl -, heteroaryl -

het eroaryl -C _6-al kyl -, heteroaryl -C2_6-al kenyl-, heteroaryl

-C2_6-al kynyl -, R1-0-, R1-0-C _3-alkyl-, (R1)2N-, Ri 0-00-, 10(R1)2N 00-,
R1-00- (R1)N-, R1-00-, (R1)2N-00-(R1)N-, R1-0-00-(R1)N R1- S02- (RL)N-, and
G 1$-ahlyh cé%odmya&%.ﬁg% bbé.rlaq subsyi 5ug efl g, @dqeemqi%rﬂt1b¥mmteréme anot her
by one or nore substituents sel ected fromthe group consisting of fluorine,
chlorin brom ne, NG, 02N, F3C, HF2C, FH2C, F3C CH2- giOCl 6- al kyl -

G _6-aRkyI - B-selested each jndepandestiyiokpne ancihes-fegrr e grousy RY32eensisting

om0 T cREHEha 08P SFEIGRR R % BBt f80 s 7t he' 2 6rai kyt ene

bri dge may be repl aced i ndependently of one another by 0, S, SO SQ2,
N(Ri o) or NC(O)Rio in such a way that in each case two O or S atons or an O
and an S atom are not joined together directly; R3i ndependently from any

e L

R1-S-, Ril- S-CI 3- aI kyl -, C3_7-cycloal kyl-, C3 7- cycloal kyI C _6-al kyl -

Cm et R"Q)Cyclls%%lléﬂéd eaélﬁ Yr{deéﬁernﬂbn@/ ofoié %Mbther"h%frﬁfr@g up: R102 conS|st|ng

het er oaryl - G kyl - 3-al kyl - 1? N- 00-

R1- 00- ( R1) N-of I |(|R:Q1%NB|BY1 CRi- @})cﬂoallayid %w@mlmﬁma ksbmw@nd he above

nment i oned men%ers %_6 al kyl -, C2-6-al kenyl -, C2-6-al kynyl-, R1-S-,

R1-S-G _3-al rﬂ( _7-cycl oal kyl -, C3_7-cycl oal kyl -G _6-al kyl -, C3_

8- het erocycl oal kyl -, aryl aryl -G _6-al kyl -, heteroaryl -

het eroaryl - G _6- al kyl - 2010/ 026214PCT/ EP2009/ 061455 180 0-,

RlO 0- C13- al &\ in Cqsmwbelr@ twq 0greNpe oth erepbeq RR1BENsaMe REMEER-AOIR10) N-
R10- 0- 00 ;@;( I i Hﬁﬂﬁ&gﬁ tly of one
her by o%%%ﬁgl\lb s%ﬁ@'ﬁ gﬁ@ndl%gel ect etcffs'%TIIJ %dt[h-fe] gr oup COI’ISI sting of

fI uor| ne, chheterowycldallonring, atNCwheb@ihoneFd@he -EA2GroupdBChe H3€rackielic HO-,

5HO C1_6-al kyl -, Cl6-alkyl-O, Cl1 _6-al kyl-O Cl_6-al kyl -, Cl_6-al kyl -

(R10)2N-, (R10)2N-Cl1_3-al kyl -, and (R10)2N-00-; R415 is sel ected each

i ndependently of one another fromthe group R4/51 consisting of H,

fluorine, F3C, HF2C, FH2C-, and Cl1_3-al kyl -, 10or



R4:1 and R' together with the carbon atomto which they are bound forma 3-
to 6-nenbered cycl oal kyl group, where the above nentioned nenbers including
the 3- tow6-20mnhkernied cycl oal kyl group fornmed by R4:1 anecREposy/oenss onal |y
be substituted 15 i ndependently of ongsanother by one or nore substituents
selected fromthe group consisting of fluorine, HO, NC, 02N, F3C,

HF2C-, FH2C-, F3C-CH2-, HO Cl_6-al kyl -, CH3-0-Cl_6-al kyl -, Cl1_6-al kyl -,
Cl_6-al kyl - omngifmﬁ(emmeyduempla)cem-o-ze&m niéPeadgcioblkyhr,oh(Gngr ot her al

is selected fr gro nsi $tin f H F3CCH2-, Cl_6-alkyl -
C2_6- al kenyl &Y C?Q%‘&ge% 'ggll)k i Ni€es a;kyé)y%ﬁ NGa kyl -C1-3- al kyl -,

C3_8- het erocycl oal kyl -, C3_8- het erocycl oal kyl -G _6-al kyl -, aryl, aryl-Cl-3-
al kyl -, heteroaryl, and heteroar 3-al kyl -, 25and in case where two Rio
groups bot h Whereberabave mﬁ@tlcm%m@mbafgéh saaloyh tGroyCyaigalkdgdisher with said

N1t 0gen 2 om{OHR ¢, L 8I IBIPEERBLERASKEPRLI el BdgHRRLET 0 one

of tThe -0H2- gr ups cyclircri e rep y -0-,
-S-, -NH, W&B_eﬁemhdab lttyé same- rN(rG@erﬁBatom Qhegahieyltogé’eﬂaeak/d{th'@ad or

-N(0Oi _4- al kyl)- and WD 2010/ 026214PCT/ EP2009/ 061455 181 where the above
ment i oned nenHEESN EEENEPPD a THo fmgrRbered ketermcycleahyl ring @s defingdc| oal ky! -

C37- | | k
5 hot o bogcl Sanfd maydntibh: WF“E%@ R PUBBterity, dfome another by one or

het er oaryl G mBreabldystituamtd seteatecs GFomhtiveegroup cBhsigtiogps bot h are bound to the

Saﬂ@ﬁef%t%é’t@%@{ﬁé’%?ﬁ: i o et FAGer Hio Loy optRuhep 1o~

substituted jhden My of one another by one or nore substl tuents
selected fromt he group consisting of fluorine, chlorine,

brom ne, HO, NG, 02N, F3C, HF2C, FH2C, F3C CH2-, 10HO G _6-al kyl,
CH3- 0- preferabiky| -, G _6-alkyl - and G _6-al kyl-0-: xis 0,1,2,3 or 4,
preferably being 0,1,2, nore preferably being 0 or 1; and salts, preferably
phar mageut i cal na jng to
claim % Me?e%dnqugggéﬁﬁ % {féfngrt]%lgﬂgr oup Oﬁlt egr%m&% %@g@w?oal kyl
group the ne@m:,sn@:hym/ethyhahelteg_ isetygcted fromthe group of cyclopentyl and
cycl ohexyl , preferabl y cycl ohexyl, nore preferably cyclohex-1-yl, with at

| east one of R3be|2r%§atta edtothe4po

| 0
oy B ohex. 1-yWhERIE FHRiedRaRIg 6 RGBS ThghyinaTi B0 it B 8V bei ng
attached to éaﬁ)rﬂaug%l SRR ﬁeéﬁeﬁaehﬂgrsmﬁe ¥hofief bR dumbhRer
R3substituent being attached to said cl ohex- 1- A conpound accordi ng
to claim1 osulsstitugrds seleckzd ffomethecgreup tobﬂshmgaogﬂwma?t 2 consisting of
G _8-al kyl -, C37-cycloal kyl -, C3_ 7-cycl oal kyl - G _3-al kyl -
Cm het erocycl oal kyl -, C38- heterocycl oal kyl -G _6-al kyl -, 25aryl,
aryl-C _6-al kyl -, heteroaryl and heteroaryl-C _6-al kyl -, where the above
menti oned nmenbers may optionally be substituted i ndependently of one
anot hetl 5bi coreouhdraucerding s clairant,s sel ected from the group consisting of
fluorine, chlorine, brom ne, iodine, oxo, whereby this oxo group preferably
is.only a substituent for a heterocycl oal kyl group, HO, NC, WO
2030/ 0%EP14PCT/ EP2009/ 061455 182 02N-, F3C-, HF2G, FH2C-, F3C CHZ-,
F3C-0-, HF2C-0-, R1-0-C _6-al kyl-, Ci1-6- alkyl-, C37-cycl oal kyl -
C37- cyg| tsah Wl sm@suﬁfe‘n't §é|lecteoe¢rrdﬁr1 thérgybu@ow Bblﬁg‘ a CsTSL 858Nyl group
het er oary kyl -, Cm het erocycl oal k
C38- hetf@r memhecﬁabkwhmh lgeing leglected ﬁforraﬂhsbcgroﬂploanyqopentyl and cyclohexyl;
tetrahydropyranyl-0-, piperidinyl-0- with 5piperidinyl being bound to O via

ore o1 g5pild 00T e LD T D AT IRE S 2. Bgigpsbound o ©

(R1)2I\b§o\<i)dy| fyRIid zdlylattiatolyl, a}clwobﬁl Wzblobﬁﬂfl Qﬁ}clo(o@ﬂ:)y}\l-() 6- al kyl -
R 0-00-0-," R0-00- (RL N—

d t he
G cy YA YC ST SR i oroms B2 uSh oS and 5
t et rahp%ﬁ&y%w drof Lk %@rt | n}a(?}ééyqag.{yﬁerl di nyl, (Rl) 2N- CO- G _6-al kyl -

pyrr ol ups rrée | one er paragraph may optionally be
substituted by fluorine, chlorine, bromne, NC, 02N, F3C, HF2C, FH2C,
F3CCH2wheFRsthade,grelRCnay, offionady decypstinddd b o,neR’Sr roer@ substituents |

G 6- aI 1.3.sH O- f erabl i peridinyl
or ~15p5F PR the U R Tubiet copsRE ebftorint. Riosngofiniaectelichg o
claim éx@rwﬁereW‘%ﬁl@'d?(o%kbép%bﬁl?tﬁ%ﬁsftm@ﬁth@r &E@HPdB*@raﬁ?ﬂén&t' ng of
phenyl, 2-, 3- and 4-pyridyl, pyrimdinyl, pyrazoly t hi azol yl,
cyclopropyl cyclobutyl cyclopentyl 200yc|ohexy| cycl oheptyl,
cyclopentylnethyl ethyl propyl, 1- and 2- butyl, 1-, 2- and 3- pentyl
t et rahydr of ur anyI and tet rahydr opyr anyI V\/nere these groups may opt| onal |y



C37-cycl oal ky1-0-, C37-cycl oal kyl -G _3-al kyl 0-, CF30-, CF3-, CG3_

8- heterocycl oal kyl-, C38-heterocycl oal kyl - _6- al kyl-, HOG _6-al

kyl -, pyraoabywlozeqyridyl, pyrimdinyl, (RO 2NCOCi 6al kylpcTamdooohenys

wher eby the pyridyl and phenyl grouplwnti oned in the |atter paragraph may
30optionally be substituted by fluorine, chlorine, H3C, F3C, CH30-,
F3C-0-, H2ZNCO-, NC-, norpholinyl and benzyl-O. WO
2010/0252&@9&1hﬁ9200§£56ﬂﬁ%53maamslCA(BOMﬁButhaeGMdOBhglt63®b&ﬂnamybr 2,

wher ei IS S8 u 2-, 3- and

4- pyri g)y 37 cyc (‘:?/@ﬁ&lnﬁc:pgﬁ & 3%'%)1)@ ecf%ﬁ% o4 cycl ohexyl ,

et hyl, 4 ﬂaeteaadyét’oélkﬂm e-alkyl- 2R 0-82;- Btktylﬁ V\ﬁyrlazolyﬁ? pyaiag, %yﬂﬁm.m (R"),N-

t et rahydr of uranyl , tetrahydropyrany ere these groups nay optl onal Iy be
subst i @dst%l'kxbﬂear@ﬁ PR&M8, substituents sel ected fromthe group consisting
of fI uorine, chlorine, brom ne, iodine, oxo, whereby this oxo group is only

o PR ey T ERe R B b&@éf’a%%'ﬁﬁﬁwe?ﬂ%“&%* 0t hy! -
N- nmor p?pﬂlonarlz Uélsmﬁeslmtuted-by Pyrrematmdrydf tlaelgrcpmertt \M}Meh@bylsrstsﬁofp‘juorm% , .
r an e ou a ra opti ona
Dy oS IPEP by FEFodrtiia:. Fohr B HRNC o IC- e oA SN ang Ne. - 15
6. A conpound accordl ng to claim1l1 or 2, wherein Rlis selected from the
gr oup Rl%ewéeﬁbsmeﬁffofﬁherg%up 8f Rngem@;dﬂlﬂrrméﬂ dyl, whereby said phenyl

- 3- and 4-pyrid optional Iy may bé substitut ed by Cl6-al kyl-0-, G
6a| kyl -, C37- ca;l:]loalk yl-, G37-cycloal kyl-0-. 20 7. A cq qgound accordlng
to cl alerpQﬂenQen ef eny]ol:kprﬂ%b@ﬂgaaﬁubéwtunet et bergroup i R “9&ing aryl bei ng

f @ﬂg%sald het eroaryl being selected fromthe group of 2-, 3- and
4 p r|é§ yrimdinyl, pyrazolyl, thiazolyl, preferably phenyl and
pyridyl, whereby said aryl and each of said heteroaryl bei ng substituted by
one MeRBeMMR’E lémgen(gemmtdelﬁtly ofsﬂae\d‘ruodﬁer(a)wbsﬂnsemfseﬂﬂmwfrorrobtmigrazlpl yl,

tr| azol y| 4spyrazal yl, furanyl yﬁy |nyI pyrimdinyl, and 2-
[ o dotes PYeRE ani bibyng: wieabhgRY e REpl BeMidiiel bar yi 1 ar- 1-y1 or
heteroar-l yl and the nenber of the group aI "sl being attached to said
ar - 1- yR'Opg g_l_ﬁd@rﬁa[dféf% Gthe R BeiR§ e SuRhtldme b8 e grol of R'“bein

2010/ 026214PCT/ EP2009/ 061455 184 and nore pref erred the group R1 1s1

consi s€ss@kybx piieayland pyriayi,qurefeyably b+ &aetajkyl-;f ur anyl , pyrrol yl,
pyri dazinyl, pyrimdinyl, and 2-, 3- and 4-pyridyl, V\/nereby preferably sai d

e of the group
SRS e ettt By et Bl G801 SEBRGTL . posi 1 on
ther eof and whereby said aryl and said heteroaryl and/ or the menber of
sai d gandlealﬁ,cﬁreﬂeralpltylmmaﬂnlaxzemlllyeacseptdbllé sélegitheyesfne or nore members of
the group R1"s2 which consists of fluorine, chlorine, H3C, F3C, CH30-,
H2NCO-, N-norpholinyl, and NC-, 10preferably R1Ats2 consi sts of fluori ne,
H3C, F3C—, CH30- and NC-. 8. A conpound according to claiml1, 2, 3, 4, 5,
6 or 7, V\/nerein R2i s selected fromthe group R23 consisting of fluorine,
F3C, H@und a?lfchdlng to claim 15, HO-, Cl6-al kyl -0,
Cl_6-al kyI (@ 3-al kyl - R10) 2N-, (R10)2N-00-, R10- COL5(R10) N-,
(R10) 2N- 00- (R10) N- and RlO 0-00- (R10) N-, where the above nentioned members
Cl 6-aMifdl -, aryl, HO, Cl6-alkyl-O, G 6-al kyl-O C2_3-alkyl-, (RL0O)2N,
(R10)2N- 00-, R10- 00-(R10)N- (R10)2N-CO(R10)N- and R10-0-00- (R10) N- may
onghl o of b ry_nore
%(jstl Pug\r? a§ Bﬁtg%%%%tt@ﬁ?wgﬁ%bc% s(if’ s'???ém@bggwlugr ﬁ? 8c | ori ne,

br om npyridy&- cydb’lpr@pydl kydlebutgh«tyaaﬁentyl Q;yclehegwpethyd tacnar 2Hprapyl ol -cdrad m 1,
rou R23 consi sting of

2, 3, is selected fromthe
21 uor i Abutyis - 3 an SORRSL e e ar iy cooLERAAroPSanY 45 e 3¢ 8%
9, wherein WO 2010/026214PCT/EP2009/061455 185 R3i s selected fron1the

group HFRére HEseYrblss Fﬁayf 6;5{%1'3"? be'%%@shtdtf@@y onE'@@noreF Afbsitients met hyl
et hyl, et ho>r;>/ rtgy“ %g Tpheny and benzyl, where the
above aelaciegieem edgéolao cwlmch cmasw of gidtine, cm@trlhexpromlpser iodine,
yl.neth and benz pti.onal Ly, b St ed
T epg)ﬁ%t e\%l)t(?r)?b}f&h |§ r?é@agr{%'ﬂ & o%& aog]@/sft?tﬂ%}t?%ratetr%hygro% r%nyf é#&
tetrahydropyranyl, NC-, Cis-alkyl-O-, Cy6-alkyl-, CF30-, F3C-, pyridyl, (R10)2N CO-
methyl-, N-morpholinyl-C1.s-alkyl-, pyrazolyl and phenyl,



11. A compound according to claim1, 2, 3, 4, 5 6, 7, 8 or 9, wherein R3is
sel ected fromthe group R33 consisting of fluorine, F3C, HF2C, FH2C,
F3C- CH2- wodotakbyl. 10 12. A conpound accordi ng to cl acmeb2008/0613s5 4, 5,
6, 7, 8 or 9, wherein R3is selected flggm the group R34 consisting of
fluorine. 1513. A conpound according to claim1l1, 2, 3, 4, 5 6, 7, 8, 9,
10, 11 or 12, wherein R415 is selected each i ndependently of one anot her
fr om t WeergyutheryrislyR pytarsiyd eindgphenyHgraamdiithe efonesensioste gaoty R4 hnd
R5both_being. H _ 14. A ¢ ound according,.to claidids2 2. 3, 4. 5 6, 7, 8,
o 10, My Stfisngyy b oRRTRRNBY s pOE: PR BURAR RIS 8t one
anot hefludrisNchitRir, e4E- R:C-COrBOS HANICOE drfd.N€L_6-al kyl -, C37-cycl oal kyl -,
C37-cycl oal kyl -C1_3-al kyl -, aryl and heteroaryl, and in case where
two RL groups both are bound to the sanme nitrogen atom 25t hey may toget her
with s&ibging 0rlodéd areferakly keinas0.d or2. reensarreterablydt ecl or eabklil ring, and
wherein one of the -CH2-groups of the heterocyclic WO

e B e R e R R RS MR 0, " Nt kD)

and where the above nentioned nenbers Cl1_6-al kyl -, C37-cycl oal kyl -, C3_
57-cycl oal kyl -C1_3-al kyl -, aryl and heteroaryl and in case where two R1
groups both are bound to the same nitrogen atomthey nmay together with said

nitrog tom form . her ed heterocycl oal kyl ring as defined above
may op??b’gé;?’mp%l@ds%ﬁgﬁs'ﬁ%g%ﬁr}%iﬂﬁglependentIy of one another by one or nore
substituents selected fromthe group consisting of 10fluorine, NC, F3C,

HF2C- , withRC-, F3C- CH2-, CH3-0-Cl_6-al kyl -, Cl1_6-al kyl -, and Cl16-al kyl -0,
preferably is sel ected each i ndependently of one another fromthe group RL"

consisting of H, nethyl, ethyl and tert. - |, 15where th bove

Tont] AR asubstiennaplecidYomaRg arenh of Bl bbIna i sder YAy P or

supst i ed | Pr. it S
colEet aCs Ehpararpitrlio MingReyARE M 0Bl TS l-cTeRBIh BRI B

accor dselgcted fodraithe grodvei cycldpropyingycobutyk cyclopantys edyethedylf r om t he gr oup

of A4 bein C5- C6- cycl.oal kyl group the nmenbers of which being sel ected
from tﬁ%dﬁr?%[ﬂw %?dchﬁg%/%%@ntyl and cycl ohexyl; Rl being a substituent

sel ect gfd i Menhisera ot ie 0f,-AXLS, dSAIREN P BPAYD, betng sSleciddrdm dyxlobd¥enyl,

pyrimdinyl, pyrazolyl, thiazolyl, cyclopropyl, cyclobutyl, "cycl opentyl,

25cycl eyeisgéntenylc Pytiepexanyl,@yelobgetenyl eyclopicteral isyclopentagienyll- and 2- but yl,

or Bups R0 Sty pxs S EHAERY T brAGBo0 BHE. SRR BYL  tent o sl ected
from tbﬁ;@@(qgmdﬂgzg%glmb@mm}&t s of fluorine, chlorine, brom ne, iodine,
ox0, whereby this oxo group is only a substituent for tetrahydrofuranyl and

WO 2010/ 026214PCT/ EP2009/ 06145 7 tetrahydropyrany|,. HO, NC,
C16- al %}I%ﬁﬂig, definesl ag W‘iﬂf‘?g %%’ 0 E‘il'/ﬁn@arrqlﬁ??{ve@%@e%si%}@wl,,

C37-cycl oal kyl -C1_3-al kyl -0-, CF30-, CF3-, Cmheterocycloal kyl -, 03_

8- hete b B N ; - WolV. LY

pyri mi iﬁ%%@&{é%@ﬁ%ﬁ%%ﬂ?ﬂg ia;w,e%ﬁgﬁﬁhéﬁ‘ |Sje'é§é{\%ﬁ§@ér¥)§/hetﬁhgd #izdyl and
pheny| 3gaodg-piridyheysifridieys pyranoid, thiszotyl RIretsrabiyyoheyl anc plsidye
substituted by. nber of the.gro R13s2 which,.consists of fluorine,
ohilDy | derbycai B A et of Saidhatdor BEnY SBBIERET bR e e pifot
benzy 1t grolp REMHY whishibsidisty mbhehylt bﬁacﬂ]é@@l?l, &fiaZ3hd, Perapalyf, fuanyne;

R3 i ndependently of any other R3 being a substituent of the gr oup of R34
bei ng RVTPlYbOYrigazirgl, apdMRENY eang 2 nitanshtrentidyl, wheeaty rigtrraely sgid aryl

subst i t r r0 R i 1.0UGH |
preferéﬁﬁ%ﬁéﬁ&ﬁg agg]'glo&m%gfor?gﬂ:ﬁpaﬁ%fEhﬁﬁégéﬁggﬁfﬁyel—%@ﬂgn@ ot hggﬁqﬁl being a
subst i dttgcHedfo $die ag 1oy rofetdtdb@A-1bgiab theR-positiop-tabkedf- , phenyl and pyridyl,
preferably H, Cl1_6-alkyl -;

25 and more preferred the group R"*"*! consists of oxadiazolyl, triazolyl, pyrazolyl,
furanyl, pyrrolyl, pyridazinyl, pyrimidinyl, and 2-, 3- and 4-pyridyl, whereby preferably
said aryl or heteroaryl is ar-1-yl or heteroar-1-yl and the member of the group R"*"-*

being attached to said ar-1-yl or heteroar-1-yl at the 2-position thereof,



15x being 0,1,2,3,4, preferably being 0,1 or 2, nore preferably 0 or 1 or
only 1; and salts, preferably pharmaceutically acceptable salts thereof.
16. A conwounth/acnaerding to claim 15, with 20Rl bei ng aprswlEpbé®woenss
selected fromthe group of R14 beingippenyl, 2-, 3- and 4- pyridyl,

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, ethyl, 1- and 2-propyl,
1- and 2- butyl, 1-, 2- and 3-pentyl, tetrahydrofuranyl and

t et r ahgad wwabwsaldwlr@d saiddejeroans amajordpe inveraberoisnid gheup RITEY by one

or nore substitue fromthe up Rt 4 whi ch censk st s ,of

Pl uor! et hHyBe SPSIERTBY shER: MosdhatRer Pt Pl NS RERE! ¢ ony
a SUbde)rﬁéJ@t@toffﬂQbrlhétérﬂBMﬁ’é Q'ﬂé@ aF'Mt @]’%@-GHQNMI WWO@{BWdlC&/)N@T]d NC-

C16-al kyl - O 1&gszal kyl-, CF30., F3C, pyri (RIO) 2N CO et hyT

Nt ety 1 B agbisis obfuetins f1iCan oG RAD-

2010/ 026214PCT/ EP2009/ 061455 188 whereby the pyri dyI pyrazolyl and phenyl

e R PE[P@ égﬁﬁﬁﬁ%ﬂ%eg?&ﬁpt@ @%Ju r@fﬁ?“ﬁ%éu 6r¥né)‘?nét'r59§t||_-&%“t ed by a

er o e group I chconsi's fl uorl chldrine F3C,
CH30- CH%NEQph@ngII NGN-, C1.s-akyBO-CP-(H)N-2 CB,sﬂaIk}drme(ﬂ-BNLylanjhegyDCD or 2,
nor e pg@)l\grably or 1 or only 1; 5and salts, preferably pharmceuti caIIy
accept salts thereof. 17. A conpound according to claiml1l, with A being
a substituent selected fromthe group of Al being a C3-C8-cycloal kyl group

or 10 @hefls e SHSIORERBNE EHePMPors WSO HAO- %@?ﬁﬁ—lzﬂ €35 eyl oal kyl
group being selected fromthe group of cg/cl opropyl, cycl obutyl

cycl opef-{H)N-¢c einbléyyCO- (H/)bl oM@lW-IC@ﬂH ymaamtrpnallsahd suhstitbigeber s of the
C4- C8-cycl oal k sel ect ed, from. cycl obut enyl, cycl opentenyl,
oyl onEYERS oS TN P HRapRF LY BB RO IR o pent ad enyi

15cycl ohexadi enyl, cycl ohept adi enyl , cyclooctadlenyl cycloheptatrienyl,

cycl ooctatrienyl, cyclooctatetraeny I bei ng defi ned as outlined,

R111, Ranpqqﬂea&y rbaay pthesR H@t‘@g awﬁt'tuﬁﬁi ﬁe|§§ie@’ fgcprwthggrqug) Qf@nyl and
said h begi g he gr . 2-, 3- and 4-pyridyl,

pyri mi éﬂ (mro}llbreag%cpyll_ﬁ%tbﬁ%%? ng%% ér ab Henyl and pyridyl, 20

mhereby sald aryl and each of sald heteroaryl bei ng substituted by one
nmenber RéfarchR® geingpndemendehtiywioif ohe cmothiertas smﬁstmhmnwe,lecbelduﬂ’oaztbi@/g roup

tr zol yL 45 Pyr.az ur.any a pyri mdinyl, and 2-,
3- indoﬁépyrgﬁg)g?"%ﬂ@wﬁ?nfvr%ﬂeﬁéb ;ﬁ %th%E’Q& 6‘?'” dieroaryl is ar-1-y1 or
heteroar-1-yl and the nenber of the group al "sl1l being attached to said
ar - 1- y% gifin lgmez saf, prefetaldy beltR) G1RAT, théere dririrasil.0 goRoHoRARF £ preferred

t he group slconsists of oxadiazolyl', triazolyl, pyrazolyl, furanyl,

pyrrol yl ridazin yrimdinyl, and 2-, 3- and 4- pyridyl, whereby
preferaﬁdy‘iaé&lQfef;ﬂ@g'ymaﬁ@tﬂéi%@ﬁ%}'v qosepiabie galtotherealer oar- 1-y1 and t he
menber of the group Rt"sl being attached to said ar-1-yl or heteroar-1-yl
at the 2-position thereof, W) 2010/026214PCT/ EP2009/ 061455 189 and wher eby
said aryl and said heteroaryl and/or the nenber of said group R101sl
optionally may be substituted by one or nore nenbers of the group R "s2
whi ch ¢8nAicetypindfdacording to cldimri/ie, H3C-, F3C-, CH30-, H2NCO ,

N-nmor pholinyl, and NC-, preferably R12 consists of fluorine, H3C, F3C,
CI-%QC))- aﬁ NC-; 5R2 being a substituent selected fromthe group of R24 being
f ri f met hyl, HO, CH3-0-, phenyl, H2N-, Cl_6-al kyl -00-(H) N- and
phenyl -CO- (H)N-, where the above nentioned nenbers nethyl, CH3-0-, phenyl,
H2N-,  BlhdingbkeUbsbirehtsdlectephoml th Grédp dF Aﬁblélr@pé R éwémm ty@e‘mpt ut ed

10i nde endently of one another by one or nore fluorine; R3 independently of
any ot mMRRLgEs Rhwhiahpeing @@lﬂct@bfr@m teg grewpof ﬁ@'gp@mtfﬂ' and Reciohexihg
fluorine, F3C, HF2C-, FH2C-, F3C CH2- and nethyl; R4 and R5

bei ngi ndependently of one another a substituent selected from the group
150f R4"52 being H and fluorine, preferably R4 and R5 bothbeing H, x being
0,1,2,3,4, preferably being 0,1 or 2, nore preferably O or 1 or only 1; and
sal t s, 19rAfcengiguyndptondiog i ctaémly 2a8cdpbabl & &&, 118, 1 het2off3, 14, 15, 18. A

cogpound 25GoL e Lo BN AT 20 th

in case A is cyclopentyl, R? and R®are not bound to those carbon atoms of A



A being a substituent selected fromthe group of A4 being a

C5- C6-cycl oal kyl group the nenbers of which being selected fromthe group
of cycl opsotyloasiscycl ohexyl . 19. A conpound accowrdirEg2609/061485 m 1, 2,
3, 4, 5, 6, 7, 8 9, 10, 11, 12, 13, 194, 15, 16, 2517 or 18, with the
provision that WD 2010/ 026214PCT/ EP2009/ 061455 190 ** ** indicated by *
via a -CH2-group of said substituents R2 or R3 if at one or both of the
positions indicated byi** are -CH2- groups. 20. A conpound according to
claim1l, 2, gds1bid . 8, 9, 10, 11, 12, 13, 14, 15, 16, 17 or 18,

provi ded that the conpound is not a conpound according to the general
formula (1dl) in ich - the figures 1, 2, 3, 4 and 5 at the

cycl opentylring | abel the corresponding ring C atom 15- if neither R2 nor
R3 is Iwitadedbyhea ayadipgroup ofi sz SulsstiuentstRA breRP byt ohe of botir 6f tRe t hen
none of R2 or R3 arebound to the cyclopentylring C atom | abelled by the

fi gur ePgsiignainsligated Syp” et CHe- OFAURSr al part of said R2 or R3 or if
neither R2 nor R3 is bound at the cyclopentylring C atom | abelled by the
20f4 gure 5; then none of R2 or R3 arebound to the cyclopentylring C atom

| abel l ed by the figure 4 by a OH2-group that is integral part of said R2 or
R3 - the remaining definitions for RL, R2, R3, R4, R5 and x are the sane as
def i ne@d0i A cohwaumdrapotidg g climiim21 3, 2, 5.6, 4,8,9, 16, 17,18,130,14105, 18, 12,

13, 14,15, .16, 1 cf{p iﬁ}ﬁ VWO 201 [026t214PCT/ EP2009/ 0614%)5th191 21.I A
conpounf P PER AL GPpPOYNd i Nof & gormpouRd agtorgling fprthgdenghal 73 - 14
15, 16f0rﬂqzl|é)¥|df|.;3, provi ded that the conpound is not a conpound according to

the general fornula (1dl) defined in the corresponding claim1, 2, 3, 4,
5 6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17 or 18.

10

in which
- thefigures 1, 2, 3, 4 and 5 at the cyclopentylring label the corresponding
ring C atom;

15 - if neither R? nor R® is bound at the cyclopentylring C atom labelled by the
figure 2; then none of R? or R*are bound to the cyclopentylring C atom
labelled by the figure 3 by a CHz-group that is integral part of said R? or R®
or
if neither R? nor R® is bound at the cyclopentylring C atom labelled by the

20 figure 5; then none of R? or R*are bound to the cyclopentylring C atom
labelled by the figure 4 by a CHz-group that is integral part of said R? or R®

- the remaining definitions for R', R%, R R* R®and x are the same as
defined in the corresponding claim 1, 2, 3,4, 5,6, 7, 8,9, 10, 11,12, 13,
14, 15, 16, 17 or 18.
25



22. Use of a compound according to any of claiml1, 2, 3, 4, 5 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 or 21 for the manufacture of
medi canenwof0to/2bm420t r eat nent, anelioration or prevent ipom/eErhowognss i ve

i npai rment being related to perceptiagn] concentration, cognition, |earning
or menory, in particular for the treatnment, anelioration or prevention of
cognitive inpairnment being related to age- associated |earning and nenory
i mpai r dtnAsommenasacsording do s@imorly 2, 3s4e8, 6.vase @, 40, denthti3 14, 15, 16,
crani ocerehral traupm, ,stroke, depentia occurring after strokes 25(post

st roke' ade: Pvidadiet fie obpuiaars Smhalind BeCuliia it hages

| npai r fRAfusa (l@PNCentration inmpairnents in children with |earning and menory
probl ens, Al zhelner's di sease, Lewy body denentia, denentia with
degeneration of the frontal WD 2010/026214PCT/ EP2009/ 061455 192 | obes,

i ncluding Pick's syndrone, Parkinson's disease, progressive nuclear pal sy,
denmentia w th cortigobasal degeneration, anyotropic |lateral sclerosis

(ALS), Huntington's||di sease, nultiple sclerosis, thalamc degeneration,
Cr eut zf el d- Jacbl, ntiqa, HV denentia, schizophrenia with denmentia or

Kor sakoff's pgycl%si s.|5\,\?3. Use of a conpound according to any of claim
1, 2, 3, 4, B\ 6, 9 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 or 21
for the manuf ur eNof

Rdi cament for the treatnent of sleep disorders,

bi pol ar di s@de R' met abolic syndrone, obesity, diabetes nellitus,

hyper gl ycem a, dysli® a2 i npaired glucose tol erance, or a disease of
the 10testes, brigg IV intestine, skeletal nuscle, heart, lung, thynus
or spleen. 24. o4a ?npound according to any of claim1, 2, 3, 4, 5,
6, ¥, 8, 9, 10, 11, 12, 13, 14, (k8), 16, 17, 18, 19, 20 or 21 for the

manuf acture of medi canent for the treatnent of Al zheiner's disease. 15 25.
Use of a compound according to any of claiml1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, inMdnickS. 16, 17, 18, 19, 20 or 21 for the manufacture of a

medi cament for the treatnent of a disease that is accessible by the

i nhi bition of tRDAEQUresORR, Audearsf S at dunpyalorerdylcng dabe) the camgspdndingi m 1, 2,
3, 4, 5,6, 7,.8,.9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 or 21 for
t he manuf acturr@go(fj agorﬂedi cament for the treatnent of a CNS di sease, nore
preg erably as onerictnide e émoéé]ﬂyﬁihﬁ@ ERths fﬁ‘beﬂe@’&? tHe $igaﬁé?2 anbles
treatnment of which is accessible by the inhibition of PDES. 2527.

Phar maceut i calare srpabstitiied (tenfpH2HragP); conpound according to claim 1, 2,

3, 4 5 6, 7nfle ghRZG Ridre tdundtd thé ycibentfting'E atdfhrs 13BelietlbPthe?t and a

pharmaceutical carrier.
figure 3 and 4 by a CH.-group that is integral part of said R? or R®; and

- the remaining definitions for R', R%, R R* R®and x are the same as
15 defined in the corresponding claim 1, 2, 3,4, 5,6, 7,8, 9, 10, 11,12, 13,
14, 15,16, 17 or 18.

22. Use of a compound according to any of claim 1, 2, 3,4, 5,6,7, 8,9, 10, 11, 12,
13, 14, 15,16, 17, 18, 19, 20 or 21 for the manufacture of medicament for the

20  treatment, amelioration or prevention of cognitive impairment being related to
perception, concentration, cognition, learning or memory, in particular for the
treatment, amelioration or prevention of cognitive impairment being related to age-
associated learning and memory impairments, age-associated memory losses,
vascular dementia, craniocerebral trauma, stroke, dementia occurring after strokes

25  (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



WO 2010/ 026214PCT/ EP2009/ 061455 193 28. Method for the treatnent of a
condition as defined in any of clains 22 to 26 in a patient conprising

adm ni st ewongiwnenai d patient a therapeutically active aowwpromwiosassonpound
according to any of clainms 1 to 21. 189. Conbination of a conpound
according to claim1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20 or 21 with another active agent for the treatnent of

Al zhei lpbessinglusking Bick's syndrome, Parkinson's disease, progressive nuclear palsy,

dementia with corticobasal degeneration, amyotropic lateral sclerosis (ALS),
Huntington's disease, multiple sclerosis, thalamic degeneration, Creutzfeld-Jacob
dementia, HIV dementia, schizophrenia with dementia or Korsakoff's psychosis.

23. Use of a compound according to any of claim 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12,
13,14, 15,16, 17,18, 19, 20 or 21 for the manufacture of medicament for the
treatment of sleep disorders, bipolar disorder, metabolic syndrome, obesity, diabetes
mellitus, hyperglycemia, dyslipidemia, impaired glucose tolerance, or a disease of the

10 testes, brain, small intestine, skeletal muscle, heart, lung, thymus or spleen.

24. Use of a compound according to any of clam 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12,
13,14, 15,16, 17,18, 19, 20 or 21 for the manufacture of medicament for the

treatment of Alzheimer’s disease.
15

25. Use of a compound according to any of claim 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20 or 21 for the manufacture of a medicament for the

treatment of a disease that is accessible by the inhibition of PDE9.

20  26. Use of a compound according to any of claim 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, 15,16, 17, 18, 19, 20 or 21 for the manufacture of 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 PDESO.

25  27.Pharmaceutical composition comprising a compound according to claim 1, 2, 3,
4,5,6,7,8,9,10,11,12,13, 14, 15, 16, 17, 18, 19, 20 or 21 and a pharmaceutical

carrier.
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28. Method for the treatment of a condition as defined in any of claims 22 to 26 in a
patient comprising administering to said patient a therapeutically active amount of a

compound according to any of claims 1 to 21.

29. Combination of a compound according to claim 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20 or 21 with another active agent for the treatment of

Alzheimer’s disease.



