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WO 2009/ 013211 PCT/ EP2008/ 059355 -1 NEW PYRAZCOL
DERI VATI VES The i nvention is concerned with novel

wo@eeanod2itderi vati ves of forrmula (1), 0 JRL YPXI/EPAW0$A59355

R4 R3 (1) wherein CA 5is Hgterocyclyl, which is a
non- aromati c nono-cyclic radical of four to eight ring
atons, in which one or two ring atons are nitrogen
atons, the remaining ring atonms bei ng carbon atons;
OA p rovided that, when contains the second ring
nitrogen atom said ring nitrogen atomis directly
bonded neither to another heteroatomnor to 10 a
carbonyl group; RS REWRBYRNZOWDERFMMIVREI ~R6 R6 X
is or Yis phenyl or heteroaryl, which is an aromatic
nmono-cyclic radical of six ring atons, in which one
OThetiM@ntibA s @hodrBedivith Mok ¢l QFeRoPd@iVatives beforend (1),ng WO
2009/ 013211 PCT/ EP2008/ 059355 -2 ring atons being
carbon atons, and said phquI and said heteroaryl are
substituted by one, two orjjt hree substituents

i ndependently sel ected fr t herQroup consisting of
Cl-,s alkyl, halo CLYs & ky,N=-6 al koxy, halo C1.6
al kyoxy, hal ogen, cyano, opti®sngtRy substituted
phenyl, optionally 3

R R

(I

, wherein

N

A
is heterocyclyl, which is a non-aromatic mono-cyclic radical of four to
eight ring atoms, in which one or two ring atoms are nitrogen atoms, the

remaining ring atoms being carbon atoms;

\

N
@
provided that, when contains the second ring nitrogen atom, said
ring nitrogen atom is directly bonded neither to another heteroatom nor to

a carbonyl group;

R R R
)\ )ﬁf N
\ \ \
N—N N—N N
6/ N6 R
X is ; or 5
Y is phenyl or heteroaryl, which is an aromatic mono-cyclic radical of six ring

atoms, in which one or two ring atoms are nitrogen atoms, the remaining
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5 substituted heteroaryl, optionally substituted C3_7
cycl oal kyl, optionally substituted heterocyclyl, Cl1.6

wa@bkdoghviznyl , hal o CL.6 al kyl vinyl, optional |y PCT/EP2008/059355

substituted C3_7 cycloal kylvinyl, optionally
substituted heterocyclylvinyl, ™ optionally substituted

phenyl vin t i ] |t Y

Cr 6 al kylias #ERS e boRiRahl, ol Bl WAL QRE Y hiliqayyt are
subst i t utsdst@Bted by®neyooa tkide stibsyitydnts indepeodentlyyselected from
substi t ut er ocye h , i 0 I

substit uttglg gg(ﬁ}é) n{??%ﬁ%é;ﬁ?l%ﬁgﬁ’g ﬁgﬁl}f 4 tlJ’s(%lll‘Gtalljl?oé(& halo Cr.6
het er oar ydlletdxyrhalqge@icyéno,alpkiphdbrsobsiithwdiphenyl, dralonally

Cl. 6 al kyl| r 1.0 honal | tigut 7
oyel oal k1 LSRERANAAELIL opBRAL AstuGER] bl obdodaly
het er ocy cdupbtitatdddreydrayiclyb C @ ptkiybivad,|hal sGhsdlktl vihgdoptionally
phenyl car bonyl ami no 1 opt i onal | ubst.i t uted .
et o oar v BN e o Ao RRE AR sBARAY sTRRL BE(herdyviny

at t ached dmiomally sidpstandlopheaylomyl,iopdepdiydebstityted heteroarylvinyl,
| k

hydr ogen, ~Cl1..6 I, s hal o .6 alkyl., t eroal kyl ;

76 S kit ARt e ey Ksron L TRARyI ¢

hydr oxy GZcloakklylkeshynll, oflorGllakkisxiyt&PhGemickaylythynyClopGionally

al koxy C2 .al kynyl dr,ox . 6..al.kox hal o, C1. 6

al koxy, h%“t%étr“é%gila é‘@?le‘r@ﬁ?‘/&g‘@#‘m%‘/ 0 ts{l%éﬁ%qyweroaryle%‘/n‘/l’ Cro
subst i t ut@kylpheoylamopt, haloal,l\allslibsbomdrethoC3ptionally substituted
cycl oal kyl, ptionally substitute 7..cyel oal kyl

376l ko P RER RN RHER bty S By

opt i onal | etaubgtyltautb@d]qpinanydptichally albkytutedgptehpo@abbyylamino
substitute het er oaryl.- Cl..6 al k optional ly

substi t ut (?Pé]tog?‘lbﬁ %@ﬁug‘éﬁe@er%')lﬂf’flr,boﬁ?dfl?lér,lo’ car boxy,
fornyl, acyl, Cl.6 al koxycarbonyl, carbanoyl, nono- or

di, REIR’GdR " akk whes uhisdhiet tit e dingraros atdmrigdepedertly hydrogen, C .6
al kyl thio Kyl sphfin . 6, alkyl syl fonyl ,or

arm no- opt PSRy ReBLT iRy Sonatisi e oS aBy o
subst i t uenlksnylj ndepercCierdlyyk €, eelkexy €1 oatkdnlyk Gk alkpxy Cy6

consi sting, of ,GL. 6 al kyl,,, ac et er oal,kyl

bt onal 1 9 StspiPude eSS L e e st eafigEen

subst i t ut egtiohdlly sulestiyetty bherot, oppbhdlyadubytitated $1;i; teutl eadkyl,

het er ocycl y]., in [ e of ;the kin 0 carbgn at

of the herBraRir st Ber il Cur il e btagy obsalied

anot her r hagroanlj ghionalCR1bétiyel gehidyC, odlkyl, optionally substituted

het erocyclyl, o or ,,t r. ng, carban 0 of ai .

anot her ' 188 G amap T b atid rElFataF Eangllos it

gr oup;h 3n darbo)ﬁ\yh éorniyhacaf CR alkdk;)@paﬂRBnﬁndlrlﬁ%n@ﬂ,&nono— or di-Cy.6

attached t sSa ri.n ar at . they n, ~

fogethor A H A EABERTABIRTE S aToHhienGy? afdRufny. €.

at t ached, alkgksuifor3bo@mihocyptioaallkyubstituted byrone or two substituents

net er ooyl vl 1 i, VR0 D132 R0 ST SRR 5yt
heteroalkyl, optionally substituted Cs.; cycloalkyl and optionally substituted
heterocyclyl, or optionally substituted heterocyclyl, in which one of the ring
carbon atoms of the heterocyclyl may be a ring carbon atom of another ring
which is Cs_y cycloalkyl or heterocyclyl, one or two ring carbon atoms of

said another ring being optionally replaced by a carbonyl group; and

, when two of R', R*, R* and R* are attached to the same ring carbon atom,
they can, together with the carbon atom to which they are attached, form

Cs.7 cycloalkyl ring or heterocyclyl ring;
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-3 when attached to a ring nitrogen atom R, R2, R3
and R4 are independently hydrogen, Cl.6 al kyl, halo

w@080sd2ky| , heteroal kyl, C2_6 al kenyl, C2_6 aP&yRP1008/059355

hydroxy C2_6 al kenyl, hydroxy G2 6 al kynyl, Cl1.6
al koxy C2_6 al kenyl, Cl1.6 al koxy C2.6 al kynyl,

gEE)IS?Ptaljlt évg%%g&%éhea tt(? g rlﬁﬁ(troc%ﬁ 90@1{1 kﬁnl RO 5{3 (% tr}g%‘%;illll&/epgndently
subst i t ut bgdrogere |C0@ wikiyly IhalorC1 @y, dllﬁ'&i'(ba}kyi,l.(b&tallkeuﬂeﬁz 6 alkynyl,
neter ooy, AN R T NGARER, oS el Ky, .
het er oal ky]kpX}OZ; Galkyryb pkipndl. sebstitksed s, lederlbyly)r @Etl(ﬁnally
A R e AR o B e e s G
C2. 6 al kenytiondlyisntedtinyted hétam;dyclﬂZCﬁs alkiyy nyI Cl.6

al koxy, halo Cl 6 alkoxy, het er oal koxy, optionally

ubst I tut

7 cycl ggT (Tge&l q‘lalkw 0 ﬁb?%kgﬂﬂnggﬂ%gﬁg (§1'6 T y
su bst i tut hdtephté«ylez 6 abqsnyloﬁaé etllyyrsfu thytdioxy Ced alkenyl hydroxy Cas
QS: Ierogglr ?/lylkgl%ﬁ azﬁ%(lx% k&ﬁ}e}-&l alp(%gy g@lnill r?tlflitgylsﬂanyl
R6 is hydC@geldmn}@]lrlﬁnealh}kgﬂlanyllfals@ll@hybCals klybxy, halo Ci alkoxy,
het er oal k C k -
al kyl, he gtt%ogﬁ@%y %)%togglr?}( %(]I f/tlts ubsti 7tc)g?e§ﬁ4r’11 Igettogﬁ;allngbStltUted
or Cl.6 &k chﬂmﬂlbab ﬁyls airylnoal GenG cyankydptiopnlbw sudbetitutddathenyl,
t he Con'pogggél%a\{\(n%r tgd hgtlerrggw@ oda%onall)asubstlttuﬁed] heterocyclyl or

-fluoro
substltutedu®m%myhbﬁmmn®phhbbmnnbmbsﬁtdﬂkﬂﬂ phenyl
nono- 20 net hoxy substituted phenyl, nono- phenyl

BAostt 4ot SRR . BB ERLET COMRNREAN . o,
substi t ut eyjl:lcpﬂliefdtﬂl ¢ alhgl, hﬁnt@aryﬂtlcmtlonsllykmlbtstituteddlepfyodrﬂmr Cis
are excl ugﬁg rb%}/lﬁﬁl?rgor?gf’%gﬁ- pharmaceutical l'y

accept abl e er eor. rther, the invention is
concerned with a process for the manufacture of the
ptyoded 128 thoapopmdsls whiserim¥ demphneadr Gpribpaeabstonssdwbienil, mono-

tai
contalrn Sueh; guct P&géﬂg} ﬁtuﬁgdjﬁgzﬂzut ! CalJh@&%%uﬁ&ﬂ@t@&@ﬂénﬁfﬁemono—

for the pro reparation
conpounds rrcﬂthd)@rsn’eﬂtmut@d Phemryd mphetyé pth;tltl(t@hptmkl, mEno-

Receptor 2/ \bn g;%)\ﬁlto t@%‘%@tﬁte‘dcpg?ﬁ?d?oﬂo ]ﬂuro?& SRR hhethoxy

ant agoni sts an
Recept or Sl)bsu@ttedtplkartyrb@C’amenactlhm blybsafutezhp)tridyl are excluded;
secr eted proinflanmmtory cytokines 30 functioning as

gﬁ’cﬂh% cgraih%prh? eﬁlEEall‘y%&‘ﬁ?%‘iees%lts {Hag¢pronot e

ocytes 1 n response to inflammuatory
or honmeost ati ¢ signals. Chenoki ne orchestrate directed

Further, the invention is concerned with a process for the manufacture of the above
compounds, pharmaceutical preparations which contain such compounds, the use of

these compounds for the production of pharmaceutical preparations.

The compounds of formula (I) are CCR2 receptor (Chemokine Receptor 2/Monocyte
chemotactic protein 1 receptor) antagonists and also CCR5 receptor (Chemokine
Receptor 5). Chemokines are a family of small, secreted proinflammatory cytokines
functioning as chemoattractants for leukocytes. They promote trafficking of leukocytes
in response to inflammatory or homeostatic signals. Chemokine orchestrate directed
migration from and to vascular beds into lymphoid and peripherial tissues by establishing

chemotactic gradients and activation of adhesion molecules. Chemotaxis starts upon
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m gration fromand to vascul ar beds into |ynphoid and
peri pherial tissues by establishing chenotactic

w@e@dioents and activati on of adhesi on nol ecul eBCT/EP2008/059355

Chenot axis starts upon WO 2009/,013211
PCT/ EP2008/ 059355 -4 chenpki ne binding to receptors

neLel . . Vi .
RS el LB R Rt b By ARl R mvolving
meegascalricre flentishibitiontnd cdytibslodietiam rearaogémets ohthofytoskeleton,

hag6A Qisln?e%ﬁng’gncp@ dell TR iy %%c%&%ﬁ%ﬁﬁn&@’ge #the e>5(pressmn of

Increase I nthe expression o hesi on protei ns.
9&%0@H§nntact|c protein 1 (CCL2) is considered to

be a maj or chenokine nediating inflamuatory processes

Monbbes e:hdms)eﬁae prdtéinQUAICIRNE CaER2ered 6elpd ®Mmafpit chemokine

di f.f erent ocyt e subset;s ariicu C
Plst g M P BE SoGUS T R el higidh B CPREFL By on
Bigferany lrluke@te smbtsctte g pyicolpnerenogftesathpartsdheCoBR2 snd its ligands
Ql%r% SRRl _H\!] 88 GtloRVed 11‘IEj ﬂ&%§§§%1ﬂgﬁjt &t 'tl‘%e'r&s%ierésﬁsnpef*r I’pheral vascular
em a. ar ge n

There is a ormati o
disgases andarigisel dingb isehayom- Thezgig b%&v qfilgfermatiqp frgm animal
QB bf MATP-I Bhd RAR2 1RAGHKE hOWRESasiomior g DIE Rt bidkgrd\iﬁﬁs showing

t) i s essential r _nonoc te /

Pa i hE CE AT & st hor APor B fiffens and
files fmnmmnalan@eqﬂaim anidttiye fafrmatibue niod ahlen.htyt of@tﬁeeﬁqcteram legions. In
%ﬁh&ﬂ ?‘P &ﬁ%us re ?Lir%s crle%Pr?br éw&%iﬁ 4'[ 0? the%@PVFFEEE{Z %athtwa? 1n man

pest iuy angfin apmedson alpmm swessmn mcudiun@&sbelh Vatsnular beds.
&@%{9 4 eﬁEo tanilﬁl cﬁga’?e 'vﬁttﬁhﬁ%nhﬁk’&ﬁtcéﬂl ohéhtéjhl%ee@l%ﬁ&atmd

mponent s

|
éfrﬂi*%frl% fftémaa@tlhwie SRS Hresut pigdios antirw&h@maarﬁverfuswn injury
wahe édlﬁb’br@ﬁﬂnérﬁ chied i epRRIPatSi @ peﬂpuérm vaddlldr diseases. In

ﬁ@ﬁﬁ%@%f Teabrintl CElZan it REMaGa o inaps progsgssion o

tatractshiggegndroTiR2o amdte is¢vsrd stmndﬁok&seeandr&dbaﬂe disemset.he

EE%%“h%? §l]§(9 %e%fllnk%ﬁ]gp gﬁ'%%?ét ?%cpeég;ng%eégy% Esg\é?[u?tmmmune
dIS@éeSbthéﬁugh itkdederpainprization withi@RS whigh bens euasrmorseeptor for
(P8 ARYLRE heft @M. oi mMune di seases, through its

het er odi nmeri zation wwth CCR5 which has a role as

coreceptor for wviral entry into host cells. Thus,
CRIR2CCRNca®e @ targetgHita nefy rcdiéine feedicainient lod thetbiefdt MaMtioned
?f t he before nentioned 25 diseases. The present

H’7&HY i on provi des the novel conpounds of formula (1)

m: plesart énveaRan provodep thor naak @glmumlﬁs of feirmiplagdmehich are CCR2

RALASPRISIoAGL W o 38 BhisCh ey b g B gsher v se

cate 'ow ng ns are set forthto
|IIustrate and. define_ the neaning and scog‘n of th
Valsopiseparadigaies th follovans SaInitas i sshiarBrforbyssite and define

the meaning and scope of the various terms used to describe the invention herein.
The term “heteroatom” means a nitrogen atom, an oxygen atom or a sulphur atom.

The term “halogen” or “halo” means fluorine, chlorine, bromine and iodine, with

chlorine and fluorine being preferred.

The term “Ci.6 alkyl”, alone or in combination with other groups, means a branched or
straight-chain monovalent alkyl radical, having one to six carbon atoms. The term “C;.g

alkyl”, alone or in combination with other groups, means a branched or straight-chain
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oxygen atom or a sul phur atom The term "hal ogen" or

wO babot32means fl uorine, chlorine, brom ne and PGHEPZ88/059355

with chlorine and fluorine bei.ng preferred. The term

"Cl.6 alkyl", alone or in conbination with other
H{ Elgfy’aﬁentnﬁﬁgsra%h A ar%ﬁl OIo { to eﬁg(h"%'cc%r ore Qf}'tngs "Dr'rlff%?érﬁms further

t:)@rrmlrﬁe:c.l g sugh radlkglls as rmtbrie etblryl,rrhpmwbumtrom Ribkyl, s-butyl, t-
.% ups, nmeans a branched or straight-chain WO
20 9/013 11 PCT/ EP2008/ 059355 5 nonoval ent al kyl

TREGA! “hahAg] J‘Qkﬁ""@netaﬁs eLgmkylcsabaﬁﬂteawr&le of Mihre k&HEGr different
is further exenplified by such radicals as nethyl,

Balpgan atgmpr opyl , i sopropyl, n-butyl, s-butyl, t-
butyl, n-hexyl. The ternr"halo ClL.6 al kyl" neans ClL. 6

kyl suybstituted, by one.or re.same, or, different
b é@‘@n%;ﬁé Skt QR RSO DG ET AT rheT B Gremgsipaturated
oonbidaiti mtonw}dyﬂlcohhérfoc@bt)ﬂ padicakafisheeesat wevahedng carbons, e.g.,
&OHC pydrocarbon radi cal of three to

n
(de ?ﬁ adngu%dcg ., cycl opropyl, cyclobutyl,

cIohex . The ternr"Cl 6 al koxy", alone or in
E erisirmal 1@@11WXYh apmiger iy e@upsation aib ather gjeerspRans the group R’-
@ ,WHQgheﬂ %&lgﬁk}a Cl.6 alkyl. The term"halo Cl.6
al koxy", al one or n conmbi nation with other groups

ans Cl. k stltuted one or

%F%Pbblilij She Tn gemharé@éﬁ inpfjan (iinotlees ggoups, means Crq
alkgnybstituadddyenefor ntore,qirblierablyi @1e tadtlidee balbggnsgr oups,
means a straight- chain or branched hydrocarbon

Eﬁes lteq}'h “éon?f(érgrl’n dicdeGRRQ %m%"f‘ﬂak?ﬁr)ﬁl Bk }Ferbg &?puf P‘%gns a straight-

avin I X carbon atons ern1 S

d)@etrrmrr biagehddy hxdrebarbeni resifige agmpeisingny | cartpnpragipehydouble bond,
Tend ahdo BALeNh Q%n@ af l|f1§ R iOfurthel eferApIKRAYLYCAA radicals as

a enyl" nmeans C2.6 al kenyl substituted by one ‘or
WBP@’l%PQH@P bly one or two hydroxy groups or ClL.6

BTt P8R0 LSRG TR M .- s
gittfRged BPodd e hef e@aﬁy@hkkbﬂﬂr h cﬁb@ﬁ ops bﬂCl 6 alkoxy groups,
conbi.ngtion wth o gr rouE reans $ r%>gy& ﬁE N
EFPP B EF RO Ry 5LH B HTORK et KEOMBRT S ngIkary Cor alkeni groups.
car bon- carbon triple bond, haV|ng two to six carbon
further i fi.ed such .
?gea 66151 d za%al%)(rﬁly] m9 one pr IB <8 Onﬂﬁléh Pg}%gx%lipa,r 18’5@115 a straight-
a6 oabkaynlydd' hysirota@iorbreaidko xym@ﬁmﬁ g aldedhopl Carlperatrplddo16, having

ALEUWY carbon atoms. This term is further exemplified by such radicals as ethynyl, 2-
propynyl.

The term “hydroxy C, alkynyl” or “Ci¢ alkoxy C,¢ alkenyl” means C,. alkynyl
substituted by one or more, preferably one or two hydroxy groups or C,.¢ alkoxy groups,
respectively; most preferred are hydroxy Cs.¢ alkynyl and C,_¢ alkoxy Cs.¢ alkynyl groups.

The term “acyl” means R-C(O)-, in which R is C.6 alkyl, halo C,.6 alkyl, Cs.; cycloalkyl or
Cs.7 cycloalkyl C;.¢ alkyl.

The term “heteroalkyl” means C,.¢ alkyl substituted by one or more substituents selected
independently from the group consisting of nitro, hydroxy, cyano, C,.¢ alkoxy, formyl,
acyl, carboxyl, Cy.6 alkylthio, C,.¢ alkyl sulfinyl, C,.¢ alkyl sulfonyl, carbamoyl, amino and

mono- or di-C,.¢ alkyl substituted amino.
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25 substituted by one or nore, preferably one or two
hydr oxy groups or Cl.6 al koxy groups, respectively;

woreev/opef erred are hydroxy C3.6 al kynyl and (QICBEP2008/059355

al koxy C3.6 al kynyl groups. T%e term"acyl" neans
R-C(O-, in which Ris CL.6 alKyl, halo Cl1.6 al kyl,

?ﬁe—krﬁ}\; t-%?llé)g{’q(x? ! mﬁeg:f?asr—]s&l %éﬁ{)o?(gl Eg%tlt%g%yaf)@/ rggr% substltuents
galecknglr ledsmémtiw@ﬂmsths alrewt e@hstOg iof dhétp® rid’émﬂyy csfarﬂgncl 6 alkoxy,
F&ﬁlgg R Fc%e}?}}lst | DAIKOthiBi tﬁ Qalktwgﬂﬁff)yl Cﬁyaﬁkﬁl SLﬁ:Po-n 1, carbamoyl

or nyl yl, carhb
AniaA a ngnenenAar di€a 66“%(1 WU@LﬂdeP car bam)yl am no
and nono- or di-Cl.6 al kyl substituted am no. WO
09/ 013211 PCT/ EP2008/ 059355 6 The
%ﬁ%{eé%ilﬁ%wﬁ RO BN TOTREGORB A ot e fyfosnie gght ring
AHS, BUbSth bhert BreestigetdBslalehdapeneien tﬂd)épéﬂdémly Begected from N,

RO Pefg P s SepeecBpmalin ) et et Ryt Gomedeigs C. and
@ﬁé‘é’tl W\%Lﬂfftﬁg]ﬁ caq:'%or@ at%}‘rEyo'f t efté}chlyl g%g%%ﬁggﬁasly_rﬁ[gh&ﬂ with a

nono- stitut'e
t%bﬂmﬁﬁenexocyclyl nmeans non aromati ¢ nono-cyclic
radi cals of four to eight ring atons, in which one to
’[tlll &&nf T r@&r?@né%ﬁ?allﬂ gtto%{a(?l@tn%lﬁ) @ Qﬁﬁg etiday of five to ten ring

selected fromN S(On (where I'S an I nteger
fafaghs, ayipg one ta ﬂi@eerr@r@hemﬁrrﬁ@tomn@de@p@dmﬂrﬁéﬂﬁ@ectirom O, and S,
QH@reﬂ{alﬁl nﬂfg abdSs Héu%tgc.cafbon atoms of the
het erocyclyl “"being optionally replaced with a
carbonyl group. 10 The term "heteroaryl" neans an
dhgnigring “ersirmallprsupstitaied| Cer reaepallyl” omednsy €31 gyelepkyl optionally

SuBGitu@l OW ’onQaYd NHrd2N ?uﬂsﬁtlfehfse ?ncfeb&gdehﬁg/ ege%’ée%”?rom the group
i ndependent|y selected f

cenastivigmy Cuis ﬁ@ﬁ/bb@lmlekvé f@tercmlé‘/lt @xarﬁlkfwt |Com alkypyl, hydroxy C,-
3 léﬁ(%h%(llt H%;CEQX}@%G alle)y g%l iﬁMJoz% 02 ?Ql%er? i "(‘j kvl klynyl hydroxy,

stitut ree sub |tue

t
cﬁ pentchtloyCoenlbonedimbakone Grouploksh donsiystonky Cra alky,
lo gn Qyﬁ“‘)‘l tro, 'aﬁhﬁo,%o& G, ﬁ%{?&ﬁ)@hﬂ&(@%d an%o, carboxy, formyl,

al kynyl roxy keny hydr oxy
@2Y16Ca4 Mywcarb@mylecaabmsle weng- el didAyd alkydpubstiiited ryiinocarbonyl,

%%féugtﬁ el aﬂggﬂﬁf% aPoa i) @ishl@aﬁ_yichal o Cl.6 al koxy,

het'e oxy, ycl oal kyl C1.6
al kyl, hal ogen, cyano, nitro, am no, nono- or di-Cl. 6
dibeyrerns (ieriianally sebséirted phend biwegns  phenyl optieneyly sulgstitged by one

b Iy GsRARYLS: 1n&&;eﬁaémw selelRA @ronpfhe(gro@ccﬁlsﬁhh%bf Ci-6 alkyl, halo

substituted am nocarbonyl

&hleyalksyhy hetﬁwall%(h dCa1 alenili Gh- s@ﬂ%ﬂy Ihydprfé @ar pkenyl, hydroxy Co¢
0 P I

SEBHUP| WoshEnt WSS ONBONY GITSATE RpReRYIC ko o i

ﬁ@ébehﬁérmalkyxss Feceistbatkybrivthe/clpabih Coorntlivb thabegess cyano, nitro,
gilmﬁo,alnlf(yﬂo B?l 8i-Cr alkyl substituted amino, carboxy, formyl, acyl, C;s

alkoxycarbonyl, carbamoyl, mono- or di-C,.s alkyl substituted aminocarbonyl, Ci

alkylthio, C,.¢ alkylsulfinyl and C,_¢ alkylsulfonyl.

The term “optionally substituted heterocyclyl” means a heterocyclyl optionally
substituted by one to three substituents independently selected from the group
consisting of Cy_6 alkyl, halo Ci_6 alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.
¢ alkenyl, hydroxy C,.¢ alkynyl, C;.¢ alkoxy C,.¢ alkenyl, C,.¢ alkoxy C,.¢ alkynyl, hydroxy,
Ci6 alkoxy, halo C;.¢ alkoxy, heteroalkoxy, Cs; cycloalkyl, Cs.; cycloalkyl C,.¢ alkyl,
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Cl.6 al kyl, heteroal kyl, C2_6 al kenyl, C2_6 al kynyl,
hydroxy C2_6 al kenyl hydroxy C2_6 aI kynyl, Cl1.6

wabeoxy32C2_6 al kenyl, Cl.6 al koxy C2_6 al kynyIPCT/EP2008/059355

hydr oxy, Cl.6 al koxy, hal o C1. g 25 al koxy,
het er oal koxy, C3 7 cycloal kyl, “C3_7 cycloal kyl Cl.6

t i .
%I %Fn eg%gé‘hqﬁ%ﬁd Coglrr ml&f)subqw’ﬂl?ed a 1ngtﬁa¢%0>gr formyl,
abﬂo@yeaﬁ@&mkbowhrcbém;dy :c‘lkylcmbm}dz@imﬁ, aidn;ok or di-Cy alkyl
Sélﬂﬁs‘%ttute %llglgril %g}b%g&la Q&aéplk})lllﬁsu al lﬁkuﬁl&ﬁ}fq a&% Cr- alEylsulfonyl
"optionally substituted heter ocycl yI neans a
Hétegeime y optydnabiptsitbstigiiiegt he@Ooa b ghéans tadettdyparyheptignally substituted

tbPro%% BURSE gu%gt'ﬂt‘iﬁnt'fs Q%Téf)gﬂgﬁﬁltyl s%leﬁt%}i%&g?qgé §F({;G)Pt H)%Slstmg of Ci6

oup consistin
h&tyla&l@h)l Kiyd a,lk}(I;Zle@erazhlksdn@i 5 alml_yﬁ Qals lkalkayyyl, hmrdxm% aRenyb hydroxy

g;]k 2 Xd %ﬁ@%ﬁ@@%‘%’ﬁgl %17 &f?aa%@’ h%%%y, C1. alkoxy, halo

élllé@ﬂgoxy,ﬂazltanoztﬁio@ k- ko»dqall‘tyétCerma‘tlkdkgl Clmlkifl halogen, cyano, nitro,

%é%l Plf%%‘léj/_ Ogg§§15—€}/6? k¥l!lbsgi]'llt§d aiu%}ﬁo " %%@g%o%é’?g]&cyl, Cis

gen, cyano,
caobord'i @lbzﬁna)ﬂkyrhormu br&t Hi-Gt. edllleyftn snbstite@d bowrinocarbonyl, Ci

fa C 0, i &1)é+1su1§ 16ca ﬁgfié’u‘h%r@ Ekgl hg%é{) Xyl C1- 6

substltut ed ani nocar bonyl, C1.6 al kyl thi o Cl.6
"I‘Bé(yﬂeﬁHl f“an' al@é’gﬂfgﬁ 8, &tk%/l eﬁ}&l&@{ﬁ/ 17 aHae “ter rQlk Ithio”, alone or

‘optional I'y substi tuted heter oary nmeans roaa
epnbigaacn YibyBker gravee mBng (o gkYHOrhee alé%&@r g s alkyl-S-,

fergg&geafiently sel ected fromthe group consi stl ng of
Cl.6 kyl, halo Cl1.6 al kyl, heteroal kyl,

k d L k
?flfegp%ll rﬁ%%F?or %heé-'u%)%go 1% 0sg cﬁe&wﬁronesg{ %Ve:ﬁ/ g:/Xre those
q‘ﬁcﬁcdlykquylbhfﬁf@/nhrlimmpleﬁl 6 al koxy, halo C1.6 aI koxy,
het er oal koxy, C3_7 cycloal kyl, C3_7 cycloal kyl Cl.6
Fﬁ%{)lounﬁft)f) hul£YB'Qn e agnﬁgé Rall rgﬁ&ggtag{ g g’édlﬁon salts.

tuted am no, ca
E’éﬁf’éllﬂ%&ff@él? Bbwwace%m%ﬁwwtablﬁﬁﬂ& ar@ﬁ @iof elmeowdéwf formula (I)

yh@lo%@aﬂﬁ’t&ﬁﬁﬁ[&@%ﬁheraga@s sa&lk}{:i h‘{;ltlr@chlgﬁc @cid, hydrobromic
? q1 al kyl.sul fonyl and
E u pLﬂl-Pﬁlé 3ﬂ§]r A ph@f% aalFlktm rhos }b(mlﬂ a.c1d %]ngl organic acids, such as
ﬁieﬁmlnssﬂllfhdmyd acidngttSl GdneSulah kiyik takido' acetﬁl ik ladtic acid, trifluoroacetic
%ﬁ("fh haLL I@n Wlatrlr(]: & fdc%r raa?cﬁcgﬁelr ?E:aa@}sc’iéé%:é:g c?el\l/cg g)/r s%ff)@;hc acid. The
Ewmf"ehar@daccla@naﬂﬁa@:ept@bleﬁﬂ@" eHemiteschgnleups whose
definitions are given above are those specifically

e3pital T dred h@n*ﬁl’&amaﬁsc'tha ;itfiir H&EM&%V@M of8fcumstance

f or m phar ceut|call tablea dltlonslts
e Pyt BgedopotQreht ﬁﬁérthﬁct 6 F%&mn aﬁt'@cg%\ Pere ghe event or
siadinsstfce Qﬂ:ﬂ@l@l.mdis 1rf$fantél;r fukéidhl jt dodstdot. For example, "aryl group

E@%qsnlg@‘lﬁ gfﬁ%?utgglvxaﬁln‘ﬁ Lkngrompg%e%lns al.td[ﬁé aﬁé%/F IPna%sbut need not be
present, and the description 1ncludes situations where the aryl group is substituted with

an alkyl group and situations where the aryl group is not substituted with the alkyl group.

"Pharmaceutically acceptable excipient” means an excipient that is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable, and includes excipient that is acceptable for veterinary use as well
as human pharmaceutical use. A "pharmaceutically acceptable excipient” as used in the

specification and claims includes both one and more than one such excipient.
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20 acid, sul phuric acid, sul phurous acid or phosphoric
acid; or wth organic acids, such as nethanesul phonic

w@eod/01321t ol uenesul phoni ¢ acid, acetic acid, |BCI/ER2008/059355

acid, trifluoroacetic acid, citric acid, fumaric
acid, maleic acid, tartaric acid, succinic acid or

é"(')l*ﬂtl)%iﬂhas tihg‘{:ljlaqfte thcbs%nﬁz Iﬁglﬂulﬁj}g@@%?ﬁ% fiﬁf%l’ N th@%gﬁl% gpéeauence of
boptingobthkly ataneserstht hatngehens obibeiguemd iy sfeserd teded "isomers.”
féﬁ‘{& tﬁat & ffgzr 1Hqﬁ<% %@gn Ft elp % 9k Qgepcgtareot%%tf%d "s?é?cgomomers
escrlp ion 4 es ins nce
&u(teamtsomers thiat oomet Bucer lnmgwﬁ cardnothst aﬁctﬁmeldrﬁ'dmhuembmers and
es_not . | _grou
UsaOFP Rl Bl SEEIR e Pl Sl FREASERENE
menMem’é eWhaot cbmpopm(khasmn, asﬁndletltt&edms,cfbr ptangre, 1f a carbon
RELEPBRREL P STt Palo SR Bramlisute.
timatiamel cgr ugharstaratd by ﬂBitalthltleatomﬁthraﬁdﬁeoblltslaﬁymmetnc center
gncP UBes2Bed Eh%}{ TCE t§ %:e%uéﬁ/cugér% Elal?n égcl)lg arelg E)relog, or by the
eans an excl pi ‘ent® Ut o prep
phanerao ediidhcihk nuxﬂeqmd)asnotatmht pahe bﬁp(genmddighyamfa(ﬂ&sl,gnated as

h bi ol ogi
AeiecPhly BERR RS (e Gor B et P BTl oS el
tanpaetdaranraisyasusteam divid dal e@stibureanr ﬁmammmameuhereaﬂ A m1xture

.. A "ph 1 | bl e ,
foine GRRLMPREhER! b P ERERE S SR B EBs B Eng
nore than one such excipient. WO 2009/013211

/
ORTLEERAIL 35 -SRI SAIE, e
ofdicatrdrrdheryissf the escripton ﬁgn@mnghé agartanbe ﬁempound tmﬂ_ﬂﬁ r

?e@ﬂi’éatﬁd’h SHPRLEnRLEintd® Q) 1nkl%ﬁ€r§5§1 1nd1v1c§1§f@fa§t15ﬁ‘1@¥s and mixtures,
iffer in the arran erre [i]té(&eug[) atons i.n space are

ST SRS Dtrah @8 el FRApSTSRgmixHe thireol. The
MetHoalk fdrthe @te@hin@fién af@érh@dheﬁﬁﬂryt #®Idrdélseparation of stereoisomers are

" di ereopers’, an 5.thosg, t hat " . o

W RBhER T RSP smdn o (g o Bdutnesd Rspans Ghemistry’, 4th

tditioedl ManchyjohoVéilg 'and\Bhesn Newcboniold9d).has an

asymmetric center, for exanple, if a carbon atomis

W}ﬂl‘éqge bRabaY Hefﬂhfl&? HEMEs iHVENBR i @es%erd Wfor® r@ﬁﬁlﬂ%ﬁ{p%unds of
possi bl e. An enantionmer can %e characterized by

f(’r‘i@ué‘f’o@bilrﬁtpée fegedi guration of its asymmetric center

and is described by the R- and S-sequencing rul es of

Cahn, Ingold and Prelog, or \py the 10 manner in which

the nolecule rotates the pla of pol ari zed |ight and

designated as dextrorotator | evorotatory (i.e.,
as (+) or (-)-isonmers respec | l)y). A chiral
GPMPRKAE c6@MPolXdsSIf f@dsn@h {her e vi Q%@éfeﬁﬂ@%dz@f%f 181,
as a mxt re thereof. A m xture contai

PERSHEHR 11 ofP BT e -4 108 RY TTBlIRS] -¥ls MO&S PistFraply py P%PG@FH“CI .
m xture". The conpounds of formula (lI) can possess one

By noeri@e a@mmdsldf fORNI (13, préfet®ssiwoldd R' T RBIROR* are hydrogen,
ot herwi se, the description or nam ng of a particul ar
%?fﬂ‘pound in the

the other two are,
when attached to a ring carbon atom, independently hydrogen, hydroxy, amino

optionally substituted by one or two substituents independently selected from the group
consisting of C;_¢ alkyl, heteroalkyl, optionally substituted Cs.; cycloalkyl and optionally
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20

specification and clains is intended to include both
i ndi vi dual enantioners and m xtures, racem c or

wW@rdenwi2se, thereof, as well as individual epiPEr/BPNE059355

m xture thereof. The nethods for the determ nation of
stereochem stry and the separation of stereoisoners

%Ib%?tq\ﬁ% dﬂet@&%&gg gﬁt{?@la@k éﬁsiﬁﬁefh&%%%?gé}g nll’l a'ﬂ}l@&% (?II the r1ng
Mabaih atodrshod fthNheegroa}rtrdfl Solm_gbp akiey c¥dv_10k1 at@/@ P2 pnothihi fieg whish is
Bgét?%rgz&);lb 9 dr%%lrgl chbo It(ZIPg Q#l %;H n%q%ghel(r?'sn%%r%lgi%l olf)?ignally replaced

In COo

byetabomﬂgn@@ and In the conpounds of formula (1), is
preferably di azepan-1-yl, _plpera2|n I -yl,
&Ngég{ thg#r %{e]a]’ttx%}i/el(a.rto %s{aﬂe' rﬂ‘l Eﬂeonc%%oﬂﬁ%g garp ?géeg{reﬁg\%ité the carbon

{tom toprletlethalylaye dtwohat, fdRm heRQrocRi%yl aing, &4 are hydr ogen,
and, the other two are, when attached to a ring carbon

a\;vRéH at'talrgﬁ &)rbbst 1lu¥rog%’tg%t891e the A @%Vare El ﬁk(ﬁdently hydrogen, C;.¢

tiona su tut one or two su
al dehesergeliyl, yps@neélcztse@titut@m heychpablyypor @ﬂlmh‘smﬁlstlwged
Vv het eroal kyl, optionally substituted
géfg%ggﬂloafLQ/ and optionally WO 2009/013211
PCT/ EP2008/ 059355 9 substituted heterocyclyl or
dstrt prefarply.shinstof RUtRE R Iraidd¥ sey/bydybgen; anduiiieshhasmae iattached to
|yl

!rt Iplﬁlé c%ﬂgrg gﬁtﬁlg thg(!rf'n o@t{; égﬂbstlh?fﬂﬁétgﬁ)gf%ﬁ KIwHTBY o fEofithe ring
traben aloyws| of Ithe hﬂﬁ@oetrdyﬂ ey tbe ﬁglrkgaaﬁmm emromé andthemiiel which is

r
ﬂ&%‘%&'ﬁyl %ﬂ%rbt%bq ﬁ%ﬂie(@rhgéﬂely g{ s?tga eg{jet Ob‘%hemgg{ggigg%ﬂ#greplaced
bﬁab@hoaﬂgnnuthey can, together with the carbon atom
to which they are attached form heterocyclyl ring,
Algher MR réﬁ:rtaﬁgh T:J&T &, 1§ RYal Rfé}g%th%%&manHI?ﬁe ShBEEne is
two are | dependen dr ogen, .
htéatcaﬁdam kying capen @t@&t & @Mb’sﬂtaﬂ‘t gibstitueal mr&l@troémkyn wdyich one
Qpﬂl'e gl %%oﬁ lé'?(ﬁﬁé (t)tuthg gyrr(?ﬁ:ﬁﬁ rlo%ﬁiyylle a fca‘%&y Atoml& another ring

eferably, thre R4 are
wwhogl@fﬁeroaﬁévltm asttive ringsarbios a&tftlfa@ftﬁ@tﬂl angtheg ringhging optionally

RAIRONLRL LBAY (ARE AR b, BYDSAI LR NatiBE AGUeLY !

ring roon’ at

h@t@i@dywtﬂmmwrwdmw iChg alkath both asthyerosy meetloilree esperiglly
ﬁ%‘f&ﬂed aa% éﬁ)?ﬁ@gﬂt‘:&f krroﬁ@lﬁ 24, t%ufjétﬁgteﬁ%g%gdfﬁ P?gls also

sai er ring being optionally repl
ee@dhypregrsdp.

N n N
Ao
—_N O
7 R
NH )

is also preferred as

_N\
\
N

RG

iii)  In the compounds of formula (I), X is preferably



10

15

20

25

30

15 Further nore preferably, three of R, R2, R3 and R4
are hydrogen, and the other one is attached to a ring

W@ 2000028t om and optionally substituted PCT/EP2008/059355

pyrrolidin-I-yl, in which one ,of the ring carbon
atons of the pyrrolidin-I-yl rray be a ring carbon atom

R{) aﬂ?hﬂ-ﬁecron{poﬂgds m]pﬁﬁulagl)hﬁt Q&Xr%{)%flh’yg%%gn Es a\ﬁgfl heteroalkyl

carbon ‘at ons Anot
omptmmallr yubstiepécaCedcyblpakkyls ardo prdfer@lvlwﬁp is @Iyschﬂod( g1 optionally
I I nQ, G
ﬁt (Jf:d;(?’( 70%% OQ%W al%.rk Bies 5y r%%‘QI %&]%'gor fyd(IprOpsyuc h as
hydroxy nethyl are espeC|aIIy preferred as the
subsin thsteqotnmﬁlnfiyoﬁfotmdharﬁl)I Ryis prefersblydtyiltagemdCi s alkyl, heteroalkyl

ro [ I 56
ﬁ%’ {,& 7R§} ﬁj)a%y eéeqabc’lgR I a'llg}ll Saédg{r e{ gc‘? ly npetgrleBteroaryl
edNealRy pyiridiy) od pyrmélrrybwpbummj@elméd fooRiul a (I ) Xis
preferably WO 2009/013211 PCT/ EP2008/ 059355 - 10 iv)

t
ot BRI A R AR i
suebstic oredcychc Wd@]lbbﬁﬁa?{ Kyg atormr ) Vﬁrlelf enad tyvoREng afoms are
R, B 0L P PSS SR i s
baapeuhbsingsulfstituted by g or tIW@ srubstpueftemlbpqndhydr silpeted from the

I L oal

G P S0 51,6 N e,
qpﬁicmally sm-btlgrtcphplyﬂnyl oegpgd]yahbs}ltplyd hd‘ytoa@yl ggqunnﬂﬂsu’wtltuted Cs.

%ércﬁi}apglvﬁygf %@%ﬁ&ﬁl)f i tgﬁgeg‘ﬂ)?)e% lglrr%&/rh%b_? 8%2:3{%‘1?%2? {%tionally
msuwtec’spmylearyoyﬂahalo Gronbybyebirylansidd cad opfiosilly substiguted
glﬁeg‘rﬁc‘arﬂtoﬁgﬂﬂhﬁg id%e Slrefe'rye‘a {Jbﬂgu%ttgﬁ ot gBthd El{b?gt%gnts

remai ni ng
Bdlieperplanthy $elated fean dhcﬂgohptemamamg lof bldomg hslu@tslath)rt adl halo Cy¢

8&6 TN SHH 'thf’f& I&[IO%:;QG Y SELEF LS kent.
K B R A A LR

group consi t|n
Cl.6 al koxy, halo Cl1.6 aI kyoxy, hal ogen, optionally
Breba tddtheterdarphasni/is pyogilioo patimydigylbespedialtyaryridel er oar yi |
optionally substituted C3-

Phenyl or pyridyl, said phenyl and said pyridyl being substituted by one substituent,
which is trifluoromethyl or trifluoromethoxy, is especially prefered as Y. Phenyl or
pyridyl, said phenyl and said pyridyl being substituted by two chlorines, is also prefered as
Y.

vii) Compounds, wherein Y is trifluoromethyl or trifluoromethoxy, R is cyclopropyl

and R® is pyridyl, pyrimidinyl or methyl are especially preferred.

viii) A preferred compound of the invention is a compound of formula (I), which is

[3,5-Dimethyl-1-(5-trifluoromethyl-pyridin-3-yl)-1H-pyrazol-4-yl|-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone,

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl] -(4-pyrrolidin-
1-yl-piperidin-1-yl)-methanone,
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7 cycl oal kyl vinyl, optionally substituted phenylvinyl,
Cl.6 al kylethynyl, optionally substituted

w@b@oyithynyl , hal o Cl.6 al kyl carbonyl am no BEIIEP2008/059355

optionally substltuted 15 phenyfcarbonylanlno Mor e
preferred substituents are one or two substituents

PSR S P SC L LR P A SRR B (5 2

trydrpxyroetbpenyalider- ltyﬂ)i Pllpgudmnbvﬂansﬁhalsor@s pecial |y
preferred as a substituent. Preferred heteroaryl as Y

75{ 1 HYI G}QWpr(%yl-Byrﬁbt'E‘yﬁ | J'Oﬂtmﬂ@@r@ﬁﬁﬂﬁiﬁy%h@ﬂﬁ% eIH -pyran§t@Mlcarbonyl |-

ph dyl
Bl et b t6e st T RGeREe 4 3H0Mh, ch 1 s
trifluoromethyl or trifluoronethoxy, is especially
[r-ef dopadpals3-YhetBhenia- triffuor@yethdyy-phasgi d1 iphgmyol-andl - [4-((R)-3-
ﬁ?drgxﬂé@rgpﬂl kleléﬁ‘ %¢e¥*a§n ;R@O&%tha%gﬁé@ chlorines, is

wherein Y is

trlfluoroneth¥ or trifluoronethoxy, R5 is cycl opropyl
BndRiRG -i1s[5pGyd myppylpﬁrmefh‘/&ulr\(ﬁrtrl@pomﬁb@%ﬂ@nﬂ) 1H-pyrazole-4-

%Q@&;}l]ﬂb Ip¥érigmes ?’I}[lﬁ/‘ilrohaﬁl ng{l)l dceAnfigf erred conpound of
the i'nvention is conpoun formil a (1), which is

t t
L Gyl apiapYis P idin-4 31 b s kit gro ey g P pyadqtla 1T
pytrglidinat Hagripgrelin{1-8) -nfeyicdnope,opyl - 3 - et hyl - 1-
(3-trifluoronethoxy-phenyl) -1 Hpyrazol-4-yl] - (4-

r
2 E&%%r%:v Fvﬂéfﬁﬁe‘?kpf - itpofopialy PR IRIFP a1 -L4-((5 -
m@zﬁw -pysypli 1(141— PyiRsriden- nh -ylltmgthappper i di n- |
yI ) -methanone, WD 2009/013211 PCT/ EP2008/ 059355 -11
5-6 @d? oPPL DPYHIiR=TRL h—XB ‘tﬂtﬂuoromethyl phenyl)-1H- yrazol -4-yl]-(4-
Z Iu rone%ﬂ y 1 FprrazoI 4- y?

%rﬂzl%ﬁl DD B ﬂgm@?{anﬁwrm idin- | -yl)

-piperidin- | -yl] -nethanone, 7-{1- [
& Cydbppelpspy Bdinet-hiyl (3 trifl Gotiretyl pheoyid Hopgrazaiharnyt] -14-((S)-2-

SR et e
2, 4
Fégglgl’f@m]o%rlﬁﬂ@i%t%xlrl A4-plarpriethoxpibendky Hppangal yt-yll-(

IRMA-BZALpiferidih-1L )h(eﬁim%nehydroxy pyrrolidin- |
pﬁ#b plbgg?%?n 4ﬁ -met hanone or N ((R) -1-{ 1-

E%Wﬁoﬁ@lr%wi;y ﬂébmmetmfbwazw £ >

hpdrpeymethyl- plyr;dh]dnpyryﬂ)epllpdndnn&- y] Jmethemirai de,
5- Cycl opropyl - 3- pyri di n-4-yl -

f\IB('(k 1f luBr @g&%;ﬁgﬁﬁ yﬁ]%ﬂé/ll-)l d(3]tr1H'u8}IJrﬁ§tR§rl I'RB eﬁlél]) 1H- E)ﬂ’r[azole -4-

guby@{lbmp@}a%n_ 8yh ypyrmhﬁmq;.’; Vb= a_|_c.etam1de or
(3-trifluoronethoxy-phenyl) -1 H pyrazol-4-yl] - [4-
NCS@BR;5S)-1-{1-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-

4-carbonyl|-piperidin-4-yl}-5-hydroxymethyl-pyrrolidin-3-yl)-acetamide.
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15

2- hydroxynet hyl -pyrrolidin- | -yl) -piperidin- | -yll
- met hanone, [ 5-Cycl opropyl-3-pyridin-3 -yl-1-

W@ 200iRuor onet hyl - phenyl ) - 1 H pyrazol - 4- yl ] PET/EB2008/059355

pyrrolidin- | -yI-piperidin yl') -methanone, 15
[ 5- Cycl opropyl - pyridin-4-y| h (3-trifluoronethyl-phe

(1-14-((9)-2-
E)é‘agrr%g?lne lcq;“’%frd}%‘iv. din I"-yl) -piperidin | -yl|

- met hanone, %&5 cl opropyl - yrrm di n-5- a/l -1-
The eonpounsis® ﬁ&@@lbw manufagqupsdrbaze¢thadslinown ipghe art, by the
ﬁﬁéﬂfo‘?l:s LALA bel'ow, M)l' fh@'n@&ﬁb&y zé”‘ven in Thd c%xanﬁ%s I’&?E |Q§aloéous Imethods

cl o uor one -p

Agpmpw%éf%ﬂtmg c9p 1t10n:t ﬁ)r t]{e( 13%1V1C£] gf@ctlon steps are knowr¥ to a person
Mﬂ’d’dﬁlﬁﬁﬂ@iﬂﬁyf)taﬁiffgf htedilBareleithyd éomrﬂét’{@ﬁﬂy didikable or ydrel known or can

Pe pre?%reg %yﬂeg%?c%rgé‘%eﬁ)helo&h éxy{;e)tho c&i}gi%ﬁegzrﬂlces c1¥ed in the text

cabbwatholls gesosbéddinrthé exaniplepy or ot ngdihod8kydwn actbe arti ddge syntheses
l; I t byl

gf th'él'coé‘nﬁzg%d})sg)gt rg){ulé BII:}]‘ are[(ile)@cr%@alf B %g%é (5%| agl_drﬁe !’g%lreglgL 1 ajle

pcplr thaisrnthesjs (}f-lgteﬁyéﬁlé)tﬁyrret hyl - pyr rolidin-3-yl)

-acetanmi de. 25 WD 2009/013211 PCT/ EP2008/ 059355 - 12

General Synthetic Procedures, The conpounds of fornula

(1) can be manufactured by Hef¥6ds known in the art,

by the methods given below, by the nmethods given in

the exanpl es or by anal ogous nmebhods. Apppoprdate

reaction condltlonsf&glth in [

are known to a person I

materials are either comerciaglly awil a le Br are

known or can be prepared *hods gi vetobelR,

met hods described in referenges cited in theaext or

by net hods described in the exanples, or by net hodq?s

known in the art. The nt heses of the conpounds

feftril a (1) are descrifed in schene P and 4. Sc s 10

and 2 descfib® the syft hetst of imtermedrat es. N1Q/

Scheme 1 OO OO al kyI 0 R5 alkyl,,, 0 R5 Yor 6 O—alkyl
R

OH 3 3a

R® ‘ d
N= 0O
+ I /
_BrClorl H/N 5
Y e O~alkyi R
e
_N/
5 6 Y OH
R

7
(In Scheme 1, R%, R® and Y are as defined before, and alkyl means C,_ alkyl.)

Anilines 1 (scheme 1) are known or can be prepared by methods known in the art, e.g.
anilines are available by reduction of the corresponding nitro compound, anilines with
substituents equal to an alk-1-ynyl group can be prepared from aniline carrying bromo or

iodo functions by reaction with an alk-1-yne under Sonogashira reaction conditions:
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RS ~NH2 a Hb N O Y Y~-\NH2 NY O-alkyl 1 2 R6 4
RS d N O+ or | +N:/6" Y HOlalkyl RS RN~O 5 6

WOBENYDE21R 7 (In Schene 1, R5, R6 and Y ar e aRCHEPI00&059355

before, and al kyl neans Cl.6 aH<yI 15 Anilines 1
(scherre 1) are known or can be prepared by nethods

g l[QNlhp fco?]%1 QZ idide aJH lté??a%saﬁ:tgpl?\ﬁﬂﬁ)h%?}%ﬁngypalladmm(O) in

|on 6] rrespon
arpﬁndmesbewvfteh rogubsqmpqnetmesa ahbutt P0aFC.alRptiongHy jany substituent

ﬁfe‘é’éiﬁ’ i AM1iP& 1péa%ﬁ>%fr§<§dlﬁéc9£ﬂa% 's{a'ten&f thé lfn&'ﬁe@ﬁ eb% ‘Bgm?/&rogenatlon of

I odo functions reaction an al yne
séﬁks‘ds@ﬁuart&pké&% 97 e Pend n@yd%nzeégrq)limor can be prepared

Rt/ ﬁﬁ%&@gﬂgﬂﬁﬁﬁm g-e.gl $hd proatdi@e tesotibéd ElOWﬁJt@dl I ]gﬁﬁ Boekelheide, V.
t.etrakl.s ne a

| e R RE o B v S, SAARAuES itTilliowed by

©edu@pdri W[thltinﬂlanlylo&dbm 3% eqticoysrgdarthlari aaltﬂl d,tl()rf’éBtolRT (step a).

%zcﬁgs eﬁf fhlef @F @}ntﬁl gtb%‘ﬁnf?lf v&ﬁ?hf&f@%ﬁ&? ahd l?etgdleYO esters 3

rogenation o ['e®or
5) angleeuiisabc acmifélgalzlu %111@]59%2 t%R@hl@io&ﬁ’b dtelvetiga Qbmpm patedd952), 35,
274-89M@Nb] | N8Sa- alkl% és@érL 9uir& goﬁn&mmeavaﬂm@% Eﬁq be synthesized
%ESCI‘I bed 1n V\€ g‘i Cﬂ\ﬁq{frn B
%?gm@fgﬁh% ert§, Gf(fztfg ?sésr Wi g)orreszg)lygngsﬁa Pri ithgdpresence
of dnhiytl &k ehdgaveamkitloridedud py@mnmﬁ aHL,Chai 1 9C e RO ok dang iPrMgCl

i % eous hydrochloric acid at 0 Cto RT (step
%%ﬁ?%@ol es 4 can then be synthesized begi nning

wi th hydrazines 2 and beta-di keto esters 3

Alternatively beta-diketoesters 3 can be transformed into the methyl enolethers 3a with
caesium carbonate and methyl trifluoromethanesulfonate in MeCN at 2 °C to RT and can
then be reacted with hydrazines 2 optionally as HCI salt in a solvent like MeOH in the
presence of EtsN at -20 °C up to RT to give pyrazoles 4. Pyrazoles 4 can also be prepared
with pyrazoles 6 synthesized as described in ] Jung. Tetrahedron (2002), 58, (18), 3639-
3639 and then subsequently coupled with bromo or iodo or chloro (in the case of
heteroaryl) compounds 5 in the presence of copper iodide and cesium carbonate in
DMA at 100 to 160 °C (step ¢).

Hydrolysis of the esters 4 with aqueous NaOH in DMSO or alcoholic solvent at RT to 40
°C gave acids 7 (step d).
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i n agueous acetic acid e.g. in analogy to Richter,
Rob. Hel vetica Chimca Acta (1952), 35, 10 478-85

W@ 21000132)1 . Bet a-di keto esters 3 are commer ci aPCTEP2008/059355

avai | abl e or can be synthesized, fromreaction of the
bet a-keto ester with the corresponding acid chloride
in the presence of anhydr 045, rr%gnesi um chl ori de and
pyridine in CH2C12 at 2 Cto RY<ar using i Prvgd in
THE at OC. 15 Alternatively beta-di ketoesters 3 can be
transfornmed into the newn elol ethers 3a with

caesi um car bonate and trifluoronethanesul fonate
in MeCN at 2 Cto RT dnd tan Othen be reacted with
hydrazines 2 optionally a§ HO sau\inog solvent |ike
MeOH in the pre8epce of Hr3N at -20 ptoRT to

gi ve pyrazoles 4./ Pyrazoles 4 can al so pe prepared
widh pyrazol eg 6 synthesized as descrilfed in J gung.

Tellrahedron (2002), 58, (18)¢ 3639 26-"363P and t h¥n\ O
Subsiequent | y~cogplgd Wkyh—bromo or_j chtor N
t he Rase of heteroaryl) compounds’5 iln tlé?ea;aylegenc O—alkyl

of ,copper iodide,and cesi wm'ogpbonat e fn DwvA at 100
to 160 C (step cs. Hydrol ysis of the esiers 4 with
aquegus NaOH i n ,DMBO or al cofol i ¢ sol vedt at RT to 4%
C gave aci ds Z(’step d). WO 2009/ 01321
PCT/ Pzg%%)os 355 - 14 Schene 2 NO O][Y,g, ~, 0-al kyIJ Rs
f RR 6 ORG all Il Od NNYON N O YyY

e 17
" al ky|Y)~§g +Rs R OHY -alkyl Y Oalkyl O 11 12
R

R6, IN, NH2z2R s R 14 15 16 \b c~ R
—N —N 0
N o) N7\
13 [ ~
Y OH Y OH
R® R®
18 19

(In Scheme 2, R%, R® and Y are as defined before, and alkyl means C alkyl.)

Substituted acetophenones and heteroaryl ketones 11 are commercially available, known
or can be prepared by methods known in the art (scheme 2). Acylation of compounds 11
with oxalate derivatives can be performed under standard conditions, e. g. with diethyl
oxalate in the presence of a base like sodium ethoxide at temperatures between -78 °C
and 50 °C in solvents like ethanol, or with lithium hexamethyldisilazide at temperatures
between -78 °C and ambient temperature in solvents like ether, to form after subsequent
acidification free ethyl pyruvates 12 (step a). Alternatively, pyruvates 12 can be
synthesized via i) transforming ketones 11 into the corresponding silyl enol ethers 13, e.
g. through treatment with trimethylsilyl chloride in the presence of a base like
triethylamine at temperatures between 0 °C and 40 °C in a solvent like acetonitrile (step
b) and ii) in situ formation of a metal enol ether, e. g. with zinc chloride and subsequent
acylation with an acylation reagent like ethyl oxalyl chloride at temperatures between 0 °C
and 50 °C in a solvent like toluene or dichloromethane (step c¢). Pyruvates 12 can be
converted to regioisomeric pyrazoles 15 and 16 through condensation with hydrazines
H,NNHR® 14 which are commercially available, known or can be prepared by methods
known in the art, e. g. at temperatures between ambient temperature and then reflux
temperature of the solvent in solvents like ethanol (step d). Alternatively, pyrazoles 15

and 16 can be synthesized via i) reacting pyruvates 12 with hydrazine, preferably at reflux



OIM5gg YRR REOR\ 13i NN NO YOHY OH R5 R5
18 19 (In Schene 2, R5, R6 and Y are as defined
whedoones21and al kyl neans Cl.6 al kyl.) 5 SubstPCUERW08/059355

acet ophenones and heteroaryl kﬁgones 11 are

conner0|ally avai |l abl e, known "or can be prepared by
eregturde 1n1§¥ﬂan(§1 (LE% §I al}é ff r(!(re)liq\%ézl(%r\l/ é)'g‘c@{e ogjguned Igyrazoles 17 into

wrofl@mmds I rrader1 6gtnaladstantlacd nelidifionss ¢. @ thrguglvliatkylation with an alkyl

gél@%é?ﬂl’(!le 1nQPf@¢)1%Ee%cé Br 4 D& PkE ?&Qgs?urﬁ @rogﬁ@eat 'ténlﬁ?erﬁﬁfgs BEween 20

de enper at ures ween -
Lo | dpshitle |refhex dEMAfgIure off \}'\}pq 1$0 Vie{nhlugjmolvents hke ethanol (step f).

Reyiais®hbd ginakdlazi Hendl6 E@fﬂ’@@'ﬂﬁ‘b@rs@ﬁarat@@‘b%ﬁﬁhdarzﬁteglmques, e. g

mbi ent t erature in solve l.i ke
?*69%%?1&% ORGP o i o POFPIeET SRAD 15 Gnd 16 can be
p@ﬁnn&ﬁd&&ﬁ&h@diﬁﬂlb@owﬁuﬁﬂmnwabwghguanymumﬁﬁasDLﬂKQanRTto40
i form ng ketones 11 into
?ﬁ%“%é@ﬂg§§8ﬁ “¥ éﬂ*&Y &ﬁﬁﬁ ethers 13, e. ¢. through
treatnent with trlnethyIS|IyI chloride in the presence
of a base like 15 triethylani ne at tenperatures
between O C and 40 Cin a solvent like acetonitrile
(step b) and ii) in situ formation of a nmetal eno
ether, e. g. with zinc chloride and subsequent
acylation with an acyl ation reagent |ike ethyl oxalyl
chloride at tenperatures between 0 C and 50 Cin a
solvent |ike toluene or dichloronethane (step c).
Pyruvates 12 can be converted to regioisoneric
pyrazol es 15 and 16 t hrough condensation wth
hydrazi nes 20 HZNNHR6 14 which are conmercially
avai | abl e, known or can be prepared by nethods known
inthe art, e. g. at tenperatures between anbient
tenperature and then reflux tenperature of the
solvent in solvents |ike ethanol (step d).
Al ternatively, pyrazoles 15 and 16 can be synthesi zed
via i) reacting pyruvates 12 with hydrazi ne,
preferably at reflux W 2009/013211 PCT/ EP2008/ 059355
- 15 tenperature in ethanol (step e) and ii)
conversion of the obtained pyrazoles 17 into
regi oi soneres 15 and 16 under standard conditions, e.
g. throughl al kylation with an al kyl hal ogenide in the
presence of a base |ike potassium hydroxi de at
t enper atures between 20



C and the reflux tenperature of the solvent in

sol vents |ike ethanol (step f). 5 Regioisoneric
w@anol2es 15 and 16 can easily be separated bRCT/EP2008/059355

standard techni ques, e. g. t_h{éa_ugh col umm

chromat ography on silica. Hydrolysis of esters 15 and

16 can be perforned by mt@c?lgs \g/ell known in the art,

€. g. agyeous NaOH in DMBO At Ri“to 40 C gave aci ds

18 1% Trespectively (step Q). 008/ 013211
PCTFEP200LQ59355 - 16;iSchene 3 BN A+ HNR O
I H(.jl YR +21HN2 b 23 ,aA R 4 R3 .24 O

NA- 0 TRUIT A N A-LiNH R Va NY R (25 26 8227 RV

R N2 RFAR R3 24 0 RP R
21 22 b | 23
N R'
A R’
R4/€}R3
24
S L L
O 'N 3 o R 9] Nw
(A Y — G
NH R a N RIII
25 26 b‘ 27 jv
N R'
A 2
24
0

28 N R’ R
R 3
R

N

N N
O (A
(In Scheme 3, , R, RE R? RY, X and Y are as defined before. N is

heterocyclyl, which is a non-aromatic mono-cyclic radical of four to eight ring atoms, in
which two ring atoms are nitrogen atoms, the remaining ring atoms being carbon atoms.

R' and R" are independently hydrogen, C,.¢ alkyl, acyl, heteroalkyl, optionally substituted
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CAN A (In Schene 3, , Rl, R2, R3, R4, X and Y are

w@goodeiizned before. Q is 5 heterocyclyl, whiR¢I/EB2088/059355

non-aromatic nono-cyclic radical of four to eight ring
atons, in which two ring atons are nitrogen atonmns,
the remaining ring atons being carbon atons. R and
R' are independently hydrogen, Cl.6 al R acyl,

het er oal kyl , optionally substituted WO /013211
eCT HERRDGBO OGARm5Ily subdtifdtedtraer@3sclil,arcl oal kyd optfonally substituted
opti onal | y_subgiii t uted heterocyclyl, or Rii is

optionally stituted ~ R'" I;V heterocyclyl. Ris

G _6 alkyl, halo G _6 al kyl, heteroal kyl, C2_6

acéztk%tayélykl. &l_'@ allk%@yf% alkyl FhAgls ewallggq,ﬁeté}bkl@guy (o lﬁné@l{ym.6 alkynyl,

al ky : .6 al kox al kenyl , :

o7 Xyéémr}%w},%mq’% 0 F‘E;‘/g’ﬁﬁétﬁ 4l ’@ﬁé@@_& n@ygi-@gﬁw Cos

akyoptdpeioahllysubstixatddt@it,eglcl6dkyl ot wetioadlklibgtituted &;.; cycloalkyl Ci¢
vl ...opti onal. ubstituted heterocycl.yl

Bt orRl SIRU G EHEToR PO el S ST RIS p Errcsoerciv Cre aio)

Secondary am nes 24 (schene 3) are known, can be

S’&%Hée_{rZQHgMes t@age?né(g})oé’i@ khﬂwh,h@an l?er%re]éﬁa lﬂg 3Sethods known in the
descri bed 1 n the exanples or can be r?doar ed e.g. by . .
réduehrdedeniibr indhe sramples oifes beprefares aeOyiadsyive amination of
REHAGS2 134it19 becB} d4r® AHfihdsVR @ByNRHLGN eAimiSREaNERdeYondary amines 25
an]nnes 25,10 with k%tones 26, & 9: g]s.l ng aodl um hvdrid

PP AERIES38: BT LRR T T TSy ST braRy R fxdaogiorohydride or
bomaaeypgine domplcxanpégrntasn treggesthse ofacttieaqid esépoenadlly a base

et} | n j ] iat vl am

PP A T B SAS AR D
aoung Mjerstapur) eSuch a reductive amination leads to Boc-protected adducts 23 or 27
which are subsequently deprotected by well established procedures as e.g. trifluoroacetic
acid with or without an additional solvent or alcoholic hydrogen chloride to give
secondary amines 24 (step b). Pyrazole carboxylic acids 28 can then be coupled with
secondary amines 24 by coupling methods like use of O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium  hexafluorophosphate (HATU), triethyl amine in N,N-
dimethylformamide or by reaction of the pyrazole carboxylic acids 28 first with 2-chloro-
4,6-dimethoxy-[1,3,5]triazine and N-methylmorpholine in acetonitrile followed by
addition of the secondary amines 24 (0 °C to RT) or by activation of the acid 28 with
oxalyl chloride / catalytic amount of DMF, followed by reaction with amines 24 in the

presence of a tertiary amine like triethyl amine (step ¢).



around RT (step a). Such a reductive am nation | eads
to Boc-protected adducts 23 or 27 which are

waapsetpeent | y deprotected by well establi shed PCT/EP2008/059355
procedures as e.g. trlfluoroachlc 15 acid with or
wi t hout an additional solvent or al coholic hydrogen
chloride to give secondary %m ngs 24 (step b).
Pyrazol e carboxylic acids 2% can ‘then be coupled w th
secondary am nes 24 by couplimg nmethods |ike use of ;
O (7-@zabenzotriazol - 1-yl 1,JL 3, 3- tetranet hyl urani
hexa/LTuoroph P ate U} Xtr hyI ammre in N, N- A R
dirfet Ryt f or narft or by react |@f t ¥ pyrazoTe i

. . 4

carboxylic acrds 28 first with-2<cRl or & 20 R
4, 6-di net hoxy-[1, 3,5]tri azi ne gnd N- rretshyl mor phol i ne |
in acdétonitril®¥ foll owed by addition of the secondary
amnes 24 (0 Cto RT) or by activation of the acid 28
with oxalyl chloride / catalytic anmount of DM,
followed by reaction with amnes 24 in the presence
of a tertiary amne like triethyl amne (step c). 25
30 WD 2009/013211 PCT/ EP2008/ 059355 - 18 Schene 4 0 R
OY-XNaY-XNRCARZ Y-XOH+A" \ +HN 3

RR4R313233341 00 O + OA a and b Y-XA Y- R’

NNo®&® c A XIC]—IA, \ \% protectlng Yradp /N
NH R B R Bljig 5)367 37 VAR Y AR
Y—X k & 5

OH Ly R

2

protecting group
31 35 36 37 |

N

N N
O (A
(In Scheme 4, , R, RE R? RY, X and Y are as defined before. N is

5 heterocyclyl, which is a non-aromatic mono-cyclic radical of four to eight ring atoms, in
which two ring atoms are nitrogen atoms, the remaining ring atoms being carbon atoms.
R' and R" are independently hydrogen, C,.¢ alkyl, acyl, heteroalkyl, optionally substituted
R

S Gl
Cs.7 cycloalkyl or optionally substituted heterocyclyl, or R

N~

v
heterocyclyl. R is Ci-6 alkyl, halo Cy.6 alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl,
10 hydroxy C,.6 alkenyl, hydroxy C,.¢ alkynyl, C,.¢ alkoxy C,.¢ alkenyl, C,.¢ alkoxy C,.¢

is optionally substituted

alkynyl, optionally substituted Cs.; cycloalkyl or optionally substituted Cs.; cycloalkyl C;.6
alkyl, optionally substituted heterocyclyl or optionally substituted heterocyclyl C,¢ alkyl.)

Amide 33 or 36 (scheme 4) can be prepared from pyrazole carboxylic acids 31 and
15 amines 32 or 35 by methods known in the art, methods described in the examples or can
be prepared eg like use of O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (HATU), triethyl amine in N,N-dimethylformamide (step a). In
case of amine 36, the coupling product has to be deprotected e.g. Boc-deprotection is
established with trifluoroacetic acid with or without an additional solvent or alcoholic

20 hydrogen chloride to give secondary amines 36 (step a and b). Reductive amination of



10

15

20

25

30

35

CAN A (In Schene 4, , Rl, R2, R3, R4, X and Y are
as defined before. Q is 5 heterocyclyl, which is a

worwvatmet i ¢ nono-cyclic radi cal of four to ePQHEP2008$1059355

atoms, in which two ring atong, are nitrogen atons,
the remaining ring atons bei ng car bon atorrs R1 and

E{Itlrée?sgal \izlrt]l? e&:on?aergtnlg?{ e):r;syS‘SQILO ) %ed%l iy lye aﬂiun 1dn(.§fc %cdndary amines 36
wmk@wnkw &, R)“ Ri"oR'3 alrtlgfre@ubsg substigniets deseiped il the glaims for R
% R4 2 (? qmﬂg%a drﬂ{ t§é&@§)tx}r tb%&&ﬂrdnﬁe,*k%ﬁﬁfn? an(flloylgoroﬁ/drﬁie or borane-

hal o G het er oal kyl
gy ﬁ? Fom@kxgls dFaggAt| I th g_@)rmgqeog(yac@c gcid] q@éln@qtentlally a base like
heayl %Mw@ﬂ_&@o%ﬁﬁ’lﬂ%' hal&llk@n@b]{ﬁﬂ%}}éll@nﬁ ceh eyl tembérabures around
E@go%(é e/%?% onal 'y substituted C3_7
P F%@V@g’r‘? § ul“@ ubstituted C3_7 cycl oal kyl
Cl.6 alkyl, optl onal Iy substituted heterocyclyl or

&Q&V afOQ %g{)yuttcﬁgg chﬁ efj ehe %9&%94(1)/ %ro&lpﬁr%%flé(x r%wlth Y containing a

lgqnatz or eomﬂbfbwl heéera@riyh s‘/sgfln)ahﬂ m@h@dﬁ el kgowarin3be myt. Suzuki

E@Iﬂﬁﬁg Sith SNt @c&lb fh Rk ﬁares&ﬁre hed %atgﬁf&gﬂ('ﬁ ksﬁgﬂi%dfuﬁ‘mt (1B-acetate and in

or can ared
g'e(wessg%@{ntzm ohexeha R?»ﬂ}e andd gass like ppRysey st a solvent
hiex@fdeve bOMN&‘[DIhaﬂl 1f§irhaihide it & It@lﬁ}kbyhtuad‘fﬂaﬁge peferably between about

%L\é ggf)ﬁr)]% 3@ gia g] &og%s%gaegu@bgd &'51? Bf: eglf ig?aénl_af(])%y :tgoﬁ Stara, Irena
BocStdtfyp ﬁ‘cﬁ: dadliaoovid, sSAdrest dleblys édw; \ﬁlatriant Dlafidu ﬁadtem,et)in@l Collect.
o) n
SR St B 5 el i i
ke argensy. o Rém‘@elt Dv@ digei ﬁ%tqu@n(taphmphosphme)
3&1&%{%4%2%&%? %e%%@Ggl/ %W The tih%lekl%rﬂnl?&hg %céMflEﬂﬁc substituent
CEC oM BB bl (SISt RS L B o, o puc
tagyasenptazolg BwEhiY wentamﬁg adafay lab@dor Retttvaryd| sgbtam) could be
h(c{r %entage)((iwag)r%cﬁCgerlsl ealygt dﬂ ﬁlr]leél faur%heg reached w1t8 ac1d chlorides or
bormbete withyadidsi meth@ompiseexe as cpeldgwt%gqms llh@ HAEY emrcEDCI (N-(3-
t@‘;lrlngt? tahﬁnﬂﬁb?ﬂ?gﬁ szgrﬁfllcglﬁl%dtﬁllnluﬁe ﬁycpgl%lﬁohﬂg)e tlonalla/aa]ny substituent

al kane tio
resnt dp Hag9) beamodied ext dheieder sptsuiserer fpc eg%E ) esg‘?rvéi or 16 in

tdnembkionaf the@pmaesds |. Newly Y substituted pyrazole |
can be prepared frompyrazole | (with Y containing a
bronmo or iodo aryl or heteroaryl system) by nethods
well known in the art. Suzuki



10 coupling with boronic acids in the presence of a

catal yst like palladium (Il)-acetate and in the
wee@sem2el of tricycl ohexyl phosphi ne and a basePCT/KR2008/059355

pot assi um phosphate in a solvent |ike toluene or

N, N-di met hyl formam de in a tenperature range

pref erably between about 7§) g:mglgd about 130 C.

Sonogashi ra coupling was percPor med in analogy to
Stara, Irena G ; Stary, Ivo; Kollarovic, Adrian;
Teply, Filip; Saman, David; BNe#Her, Pavel. Collect.
15 Czech. Chem Conmun. (1959), 64(4), 649-672, with a
reagent containing a term nal gqacetyl ene function in
the presence of copper (1) iodide,
tetrakis-(triphenyl phosphi ng - [pal | adi um i n piperidi ne
at 50 Cto 80 C. The triple bond in the acetylenic
substi t uent o7ean optionally be r8duced to a single
bond by hydripgenationgusing e.g.|Pt@2 or Pd/C as

catal yst. Pytazple | Evvith YNQﬁ iMning a nitronyny

or het % stem coul d beN2o grogenat ed wi t h’+ RSCHO
Pd/ C as catalystFand t hen furtggr':react ed with geid 47
chlorides @§ coupled with aci in the presence of

coupling reagents |ike HATU or EDCI (N-(3-
Di met hyl am popropyl )-N -et hyl carbodii m de e
hydrochl oride). Optionally any substituent present yin

I can be nodified at the ester state (ester 4 schene

1, or ester|15 or 16 in schene 2) of tthe synt hes\s.
25 30 35 \/\02009/01%/1"1\ P2008/059355" - 287 N~ "R’
Scheme 5 VY|, NHNH2 41 a! '\st b1l FF~N //\ ,o
~NHNH YINN Y N F Y 2+ R5CMO F 41 47 F F 42 4

RGU?\ g RGU

0
44 44 k

Y\N/N\ R® dori YN~ R
- —_— — .
R° ol ’ R° N~
3 - \N R1 0 A R
A 2 R’
45 &R R*
R3
R* '
46
AN

N
(*)
5 (In Scheme 5, ,RL R R R R?, R® and Y are as defined before.

Hydrazines 41 (scheme 5) are known or can be prepared by methods known in the art
(see scheme 1). Hydrazine 41 can be reacted with trifluoroacetic acid anhydride to
hydrazide 42 (step a) and is then further transformed with p-toluenesulfonyl chloride/N-
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Br f YWN-RS YINN\RS C49 48 6 R9 R6 44 44 h
YN'" RRdori YYNRSB RE OHRE NR O\NRL O AR2

Wa20001R221 R4 R3 R4 R3 46 CA 5 (In Schenme 5, PCREP20R2059355

R3, R4, R5, R6 and Y are as defjned before. Hydrazines
41 (schene 5) are known or can”be prepared by methods

lﬁleﬁlm?ma%horﬁe ?r HFI tgs ?%CI'IV o3 ](ltgp @rgdlg 3120 grgg ?o]'ndC t?onnsbcﬁzscribed in

rea roace I C acCl ]
KyyoshizTaaks 2t (abtPe@l &heandbocsIrhedd, f2@61 H&98&) r dergpomnten of beta-

Wb b ed-440 e Q&ﬁtﬂnf Qﬂé/ﬂol’gtp |119 thgél'\!lnmeggg)?{ ‘Qljfﬁ% late 43 at 0 °C to
PCT/ EP2008/ 05935 -21 [ine to

EROT AR PRy UAS iy et @ﬁa@}e 4%%@190% ‘/Cbreb(alﬁ of %esﬁfé%ﬁl cséahng with

the arﬂﬁhy a6 Rk alferigkids@ibedlin sdBdhle.2 LLSheROG. givkRthe fiR8.compound I
ég (1986), deprotonation of beta- ketoester 44 with

m et hanol ate in ethanol and reaction with
tosyl ate 43 at 0 Cto roomterrperature gi ves pyrazol e

S5 Rl FAS P PRL G SRR AR i
pchae @ gpdiws ftcn@tef iih ailcetLCO apdudidrdom (tempgratiyre to 50 °C (step e).
H)ﬁ(ﬁ/ﬁﬂé'h‘téfﬁlui/e Bﬂ%gdﬁg QReS AhNRR RHeRak e LR @R, Tetratrahedron, 29,
LYl 5 Doty 48 soubr Lraring' o i B SHD R rB aeeh et sep . The
&éirdspoisdiag begmide U9 reaitd deh gt ihealeptdtoRated baedidtoRster\4 (sodium
e lﬂﬁaﬁﬁgg AL 04k B Ro ot Pz T B d Ry gieraure
poetdure §Geidha{dMepnfe) al. Threhesto B8 L198ADI l‘rygrdzpotm&l eam@so be reacted
?tﬁ e§a kREL M 4aint fRE pqgs@flget anakée ghlgﬁagéjf(%o%%ﬁﬁeréélre to 170 °C
step h
In case R® contains a protected group, pyrazole 45 is an ideal intermediate for
deprotection and introduction of new groups to give 45 with a new R’ In case R® is an
alkyne or furane, these groups can further be transformed to an acid and further to hetero
aryl systems by methods known in the art. Hydrolysis of the ester and coupling with the
amine 46 is already described in scheme 2 and scheme 3 and gives the final compound I

(step 1).

As described above, the compounds of formula (I) are CCR2 receptor antagonists, with
some antagonist activity also at CCR5. These compounds consequently prevent
migration of various leukocyte populations through the blockade of CCR2 stimulation.
They therefore can be used for the treatment and/or prevention of inflammatory and/or
allergic diseases, such as peripheral arterial occlusive disease, critical limb ischemia,
vulnerable atherosclerotic plaque patients, unstable angina, congestive heart failure, left
ventricular hypertrophy, ischemia reperfusion injury, stroke, cardiomyopathy, restenosis,
rheumatoid arthritis, diabetic nephropathy, irritable bowel syndrome, Crohn’s disease,
multiple sclerosis, neuropathic pain, atherothrombosis and/or burns/ulcers in
diabetes/CLI, and asthma.

Prevention and/or treatment of inflammatory diseases, particularly peripheral arterial

occlusive diseases or atherothrombosis is the preferred indication.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable excipient.
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et hanol ate in ethanol) at 0 Cto 50 Cto give pyrazole
45 (step g). Following literature procedure (CGerhard

woewe/oeR1al . Synthesis, 331 (1985)) hydrazone BGI/ER2908/059355

al so be reacted 15 with beta-kgjoester 44 in the
presence of zinc chloride at roon1tenperature to 170 C

“’fﬁé S‘R]el{?t l!él&v&s%s ?&Slﬁi) nr‘?ds% chgg vaTQHMR St as %heraﬁ)eutlcally

yrazo erne epro
d’e isnbstoves tesmnlaBY aﬁm@ﬁ@wﬁy taotl\gu smbstaf@cewfqrﬁha tigament and/or

ﬁ%ph}rl'ax@ @f ﬁlﬂgﬁlrﬂlﬁo nd%rka}'lgl%lco(ﬁlsé‘ak'crs ﬁ‘ﬁtlcﬁlmys% tﬂ@&ﬁ@&tlcally active

can further be trarnsformed to an acid and urther
HsEngesXor &%eywreaé%flbwfaypme& % mstiRDgTA %I’Ff‘élaépt?dus“’e disease,
biyekad | 136 Sls@fenhzlﬂeV@lﬁél@bleaﬁﬂleﬁd%bl@fdtﬂagp td ﬁalﬁents amﬂnﬁl@ble angina,

46 | d d

s E e R St S SRSTERH, Pt A58 gaf hury, stroke
adrdioeyyophthyc maspoosid shedméitordradtiaritid, )didieec GERR-opatbgpirotable bowel
%@&Hé}' etShn Wcﬁé@ase?%n&lﬁﬁ%egéaérgggnhé&ro@ﬁh Vb&ﬁ‘l aa'tl’?e?ol%‘fombosm,

hese conpounds co
berng/aldesuis dlréq@r@@/@ltlearwmélm%ms&n@athr ough the bI ockade
of CCR2 stimulation. They therefore can be used for

Tﬁ@ﬁvéﬁﬁfﬂmm reﬁiﬁéy to Ftheplﬁs@b‘? &Sﬂl?@urﬂfs ab H@écﬁ?@ﬁiﬁ%h’ feHé PFeparation
sSucn as arter

é i C dIS Bﬁf herg
o atalgisnty B8a®E thepapey o philiofPToBRHadHe atreatiisnh of 4pflammatory
andier dﬁs@ge ﬂ(séases, @)bﬁq,uarlpa‘br erttBerapaigicalnldforgmgplidactic treatment of

ﬁer ?eh ar erlaF%(rzél 51‘% dll'éer:aese cri 1ctal %%b"?s@ﬁérhﬁ? l ?lrne{(able atherosclerotic
2 Hem atr eperfusi on 1 njury,

o qcﬁ Qﬂwmtuwtabke@tgmSpsgestl‘rdwwm’afadum &eft Wentticgar hypertrophy,
gtl@ﬁ%'&p&ﬁgmnoﬁﬁﬁ% 'strblEJ | LaRh& W}L I%M%s%"@heumatmd arthritis,

hn"s di seas e scl e¥05|s neuropath
piabefic amgpe%th%orfbl&%wl% bawal/ yndsomes [iples ¢lisepse, multiple sclerosis,
Héu‘lbﬁzitﬁﬁ:/ fdih,, atBBG RS hibFsis, E’lﬁ@v/@lmewﬁl anvéey/CLL eald®Mima. Such

fl t di | h |
H}eflfé?wsﬁt%%r et b@ﬁé‘%&% BBELEBY o1 ot f ombosi s | s
T’ ar?v nIlg?rE ragﬂ arleﬁgeé a0t % grocggsﬁ%l %Pltr)l egrqlgglﬁ%P fIQ Blganglfac%rmg the

ommpmuraﬂ oafordeflid figas wdbasghapbcess ;ﬁdsmnmrmfemmnﬂgtﬁeyntermediates.
accept abl e exci pient. WO 2009/013211 PCT/ EP2008/ 059355

%%2 rh geé) dor} nt%geo%?stlc act%\/MtySby O &)eoﬁlpﬁggfﬁ{;en&;é%et%? \i/révention can be

escr era
dmhsmgmmaﬁmwhsﬁﬂkmwmgymas t herapeutically active
substances for the treatnent and/or prophylaxis of

i nflanmmatory and/or allergic diseases, particularly as
Reesprpdindiogidsyy active substances for the treatment
and/ or prophyl axis of peripheral arterial occlusive

HIndBRS Cassays cwatel Qll@hel Wikh Itns&m?ﬂah@s fY(%'th iembkﬁ CCR2B-A5  cells
er osc ague ents apl e angl na,

@%ﬁ@w Py e Py e oFe ssieihc hEReR AL cul ar

hypertrophy, |schen1a reperfusion injury, stroke,

Membranes were prepared by homogenizing the cells in 10mM Tris pH 7.4, ImM

EDTA, 0.05mM benzamidine, leupeptin 6mg/L and separating the debris at 1000g.

The membranes were then isolated at 100000g in 50mM Tris pH 7.4, MgCl, 10mM,

EGTA 1mM, glycerol 10%, benzamidine 0.05mM, leupeptine 6mg/1.

For binding, CCR2 antagonist compounds were added in various concentrations in
50mM HEPES pH 7.2, ImM CaCl,, 5mM MgCl,, 0.5% BSA, 0.01% NaNs, together
with 100pM '*’I-MCP-1 (PerkinElmer, 2200Ci/mmol) to about 5 fMol CCR2
membranes and incubated for 1 hour at room temperature. For unspecific control
57.7 nM MCP-1 (R&D Systems or prepared at Roche) was added. Membranes were
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car di onyopat hy, restenosis, rheumatoid arthritis,
di abeti c nephropathy, irritable bowel syndrone,

w@e@boir1di sease, nultiple sclerosis, neuropat PCEPAN0$1059355

at her ot hronbosi s, burns/ulcers,in diabetes/CLI, and
al l ergy, asthma. 10 The invention also relates to the

H5Geld ?{)rgﬁgﬂy Q%?B a(%lagse FiL Bﬁ%&)%ﬂ%&g rr) g&?es e%ulhbr&}ed with

prepara rrent
petpipplysttylanimineatoddht Bok, rinf daedrandr bmdmgdiw@s determined by

addemgi i 9't§ﬁ%§ﬁ§r (RaeTt ipGala2d) ySfJ&'iﬁct Bﬁldﬁﬂﬁe\%@p%&‘ﬁﬂ&i s total

and/ or prophyl act.i c treat nent’. of pheral arte

biadmganipas apgwsgléw biyding and typicaly reg@ﬁféﬁ apouy a@ﬁé‘mﬂ tée total
Bind&1go Séﬁit@g’dhﬁs't actlvmdyaquﬁlda@ul S MlEbiten@nadl ttrtidAgeddred for 50%

| eft t |
H@lbqu?? Qﬁi) O%ﬂ%ec fécgﬂ%‘ﬁf% r egerf\ljglnogl ng laﬂy, st r oke,

cardi onyopat hy, restenosis, rheumatoid arthritis,
di abeti c nephropathy, irri tabl e bowel syndrone,
Crohn's disease, nmultiple sclerosis, neuropathic

@Qllcﬂl,m AlpAIARLSN faosi s, burns/ul cers in diabetes/CLI,
asthma. Such ‘nedi canents conprise a conmpound as

escrl ed above. nvention also relates to th
é f%&%& Aheel 1ht@medﬁlgpg§e stﬁ%lﬁu?%fwwﬁ@gtﬁ@ human
aﬂanﬁkﬂdf IO urdptodf2 fisofdril & (veje asitured lin asutrieet Praaess2 eddium
manuf ac Lhe medj at. es.. neceptor .
TPl 18 220 Feb Ny LR b Ein, b RE R E R ring g wevmi
GAvegmtd ppgadmpubenydenonst rat ed by the fol |l owi ng

assays. Receptor binding assay Bi nding assays were

ﬁ&n%hé’v'atssg %[IPW@J}@ rB%H%‘QFIQgﬂ @?@%@ v@él %ﬁckscleaQSﬂat bottom

(Eur oscr een) st ab over expr essi n the human
R&lﬁﬁ}’rﬁﬁ%ﬁlaﬁéﬁgoﬁﬁ’@pﬁéﬁéﬁcmj S%QQQe fer W@sftlﬁ%wet@ IPM% 20mM
ﬂﬂ@ﬁé\ﬂ 7 Bfn‘M @)lﬁ)l;enécld 1Mo ESAT?DMQIVQ%%M Blﬁ’fb k&)it’@llt@ Wees loaded with 4
ar at i ebri
b BB P s, BT R Gl bt BloBafl " omin dve was

fleamicsve kind c@’lls wWyCl2sht A nmith D}HEliAa&aM)ufjéry 6840\}e112t6%p0und plates

W&a oni s%@%ﬂd LS%%SEH%IJPP()?%HMS(%%%? r%i{h%i ufYvarious

@me@tmtrcawrﬁ rest |cgmp§9mln NEPEE gHnpounds Jyekg @a‘@glior Bgemist and
MaGdhist Qc@ipyBSA, 0. 01% NaN3, together with 100pM
1257 - MCP-1 (‘Perki nEl nmer, 22000i/mmol) to about 5 fNMbl

%‘CRZ menbr anes @“rﬁjs gubat ed for 1 hour at.room d
ShsemRPERds WeEg A dBF AISRY RIgH5: 40 28085 actix|y fepmpnitored as
ﬂﬁi&@sc&l@d fems0 @écopdewahaCFI&PR Rmﬁ)l axeisatiael 8D-570 nm emission;

VERBLAPSS. D e M- 2808/ 01321 RETLEPROPBLOSART MePT (e
arveste % ﬁ I'{l n| as
Recelic) mib addeyl apldeﬂtuesescmq s moatteldtdwgalh fo08@%sonds. Increases in

glg{a)ef?%ﬁ%le%wédﬁl%e r&oftéd B9 Ana:dnlinf L&Y ARG Dt digBRist B osure
minus basal fluorescence before exposure. Antagonist activity is indicated as

inhibitor concentration required for 50% inhibition of specific calcium increases.

The compounds of general formula (I) exhibit IC50 values in the Ca mobilisation
assay or in the receptor binding assay of 0.1 nM to 10 uM, preferably 1 nM to 1.5 uM
for CCR2. The following table shows measured values in the calcium mobilization

assay for some selected compounds of the present invention.
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counting in a topcounter (NXT Packard). Specific
bi ndi ng was defined as total binding mnus

waergpexifi c bi nding and typically represents BEDBEP2008/059355

90-95% of the total 5 binding. ﬁntagonl st activity is
i ndi cated as inhibitor concent rat| on required for 50%
inhibition (1C50) of specific binding. Calcium

nobi | i zat | on assay CHCKI - CCR2B- A5 ceI I s (from

Eur-oscreen)—stably—overexpr essi ng—the—human—10

chembkameler ecept ofCO(RMOf gr m B wer e cBHxampled in IC50(pM)
Nutrient Hams F12 nedium |[supplepmented with 5% EBS,

100U/ nmhgpeni cil|lin,g &R0 pg/ M streptomygin, 400| pg/ my 306
418 and 5 pg/m puronycin. For the assay cells| were

grown overni ght[ in _384-wef|l bl ack ciear_fiat bottom
pol yst\%ene pl at es ()(@;st ar|) at 37 C at 158 cop. After 0154
washi ng with DMEM  20mM 15 Hepes,— 2. 5mM pr obenecid,

0. 1% B8A (DVEM [assaysdguf fer) cells wer e1390aded Mth §.141
pM Fl uo-4 in the sanme DVEM assay|buffer for 2 hours at

30 C cess dyle remgved and cells re washed
with assay bufﬁg? 84- wel | corrpou% pl ates vve? %972
H-h—DBVEM asSsay uUffer / th—or

wi t hout various concentrations of test conmpounds.
Usual Iy conmpounds were tested for agonist and 20
aht egopdstds af faruiuy () Ted/'or tempdundscentiralyaddptht osatthean be used

L R —
topadat actrnmmraﬁﬂz@ 5ey qum bermidssnierred, fmleemuplarpdbemilp,m in the form
A&g@fets, %a:l;%d lréts 81fa %ﬁg d}y éh?lgof’ta el§t9nec %ﬁeJ"\&M?E S em&lsmns or

UOPESCEncs
agaem;ldrmr reB@tlls,e@gmdsthe foror @& se@gasito2s, pmn‘acaéllyl etgam the form of

f ec‘t‘io}iI rpol%tlonsr SP sus elgsmanss rax q%];m f 1&%%533&6{381[():31?; te%r in the form of
g'; I"u er’or

St exposure T mnu asa orescence
emposmts,e:rea@m @golsi @raladmlmsﬂrzyaqr&s pradércat ed as
I nhi bitor concentration required for 50% i nhi bition of

?g? %{dg%zi@? of klﬁéfgﬂle{lﬁ{ g@%&ﬁl Pr-légfraﬁ(gg%)galljlnlge;ef?efcbe%elﬂ anner which
80l besEayiliortoi amytiesonetiletd on thy artibn @rlagmgyhoﬂe@rlbedlmmpounds of
?oglia P{lr?c{/ ?Ir gll% yphérrpl%ehgca}ly ac%ép\t/%? %%titoﬁgl%&ié]l %olrrlljbr%]nation with
oibler Ithezaieuocallya@lmialef wibstsnee, B& eghlediceloadoinststion forme together

&Eﬁs‘@xéblé r}l\é%ntt I !8 cnm%%%pét@c%ﬁzzll g%%leE ﬁoé%osr/]!tgg?cﬁ%gner materials

ndB (i]fﬁtlesned usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic carrier
materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid
or its salts can be used as carrier materials for tablets, coated tablets, dragées and hard
gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for example,
vegetable oils, waxes, fats and semi-solid and liquid polyols (depending on the nature of
the active ingredient no carriers might, however, be required in the case of soft gelatine
capsules). Suitable carrier materials for the production of solutions and syrups are, for
example, water, polyols, sucrose, invert sugar. Suitable carrier materials for injection
solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils. Suitable
carrier materials for suppositories are, for example, natural or hardened oils, waxes, fats

and semi-liquid or liquid polyols. Suitable carrier materials for topical preparations are
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76 0.122 138 0.154 83 0.658 139 0.141 122 0.73 161
0.0972 The conpounds of formula (1) and/or their

Wohka@smeeut i cal |y acceptabl e salts can be usedPGEEP2008/059355

medi canments, e.g. in the form phar maceuti ca
preparations for enteral, parefiteral or 5 topica

i i St ' : ' : o
RSSO AR AT B 0 Ehor LSRR st
pabffeisdjquid tageekohblarsteraldpd iyl gel ghtcdolseand apbubesierivatives.
sol utions, enulsions or suspensions, rectally, e.g.

| - P
RIEHIPER SlcPAIRAS! 081 5 PBRABHGE Lt Soflighfty-mproing
ngEiLes ﬂﬁrvogollruprocmg agents,opaltsalfdry , vagying thn bémeotiorpressfire, buffer
trati

RSP, ol UERE Bocfls fnd i BeBhs 4 Wiiodigors come into
pwregbraammmnghmamacmtlcef idovads.in a manner which will
be famliar to any person skilled in the art by

é Hgéagg of i &%%dnp? de ?&g}%@&‘ g[gl%aﬁ) tlaryfv%mm h@dd hﬁ'nllg; d‘g[;%nding on

elr ar naceut’ c hef e sal'ts, optiona '

tb@ntbm@t fodre wnttrmlled)tthe ag¢ tret tsendivithil songdatiarabl e patient and the

ﬁllll.)la§t ?gﬁﬁlﬁlsﬁﬁ;o% Qnablﬂ? ndfﬁcglhlfs@dlg@ H{tg’cf {@{HeQHdRQ{L{M requirements in

tém:brmptewdar@aisd chu'@dcphtpabblets galaily do$agle |Oij ab@utdailorl()@f) mg, especially
ri.al ] i u

BT B 0 i PR e HBRALEen, IPHARIPLIRARHY) (iahe discasc and

thegrrgesi phararacolegnetimapmfileaths, comytouad swubt gaadmlruacnedemth one or
' T fo ose, corn starch or

§§%§£Q?P§§§%¥ﬁéﬁgoﬁ5Iffﬁﬂ?h %%%?ﬁ% acid or its salts

can be used as carrier materials for tablets, coated

ThbIpbtgnacdnag escrndidnaranvedtntyi emteapdoued -5@ung.apicgerably 1-
e gel ati ne capsul es are, for

g§&5 (ﬁaqggﬁ&gggﬁggﬁgu%?q S, waxes, fats and seni-solid

and |liquid polyols (depending on the nature of the

active ingredient no carriers mght, however, be

required in the case of soft gelatine capsules).

PHE B LB BEs STRE QS HIRIsBa ik Me ISJaé’en@ FRAHGEA B mBfe detail. They are,

solutions and syrups are, for ‘exanple, water,

bewershgiot inierdsgdo limivies scorLigany nEwineRbl e carri er

materials for injection solutions are, for exanple,

wat er, al cohols, polyols, glycerol and vegetable oils.

Suitable 25 carrier materials for suppositories are,

for exanple, natural or hardened oils, waxes, fats

and sem-liquid or |iquid p§¥§%¥¥L Suitable carrier

materials for topical preparations are WO 2009/013211

REB/ekRZOAG/ 059355 -25 gl ycerides, sem -synthetic and

synthetic glycerides hydrogenated oils, |iquid waxes,

R oL R, e S S U Bl
sdra@wld‘hzrﬁrdazolarcasgrlyauichﬁﬁom\e&iahé nyCead , Bdichbrbathag, DIBALH =
Bge%uwialgr%?rﬁhrsrlt}?grlde,l15@{30 q\g Dicyclohexylcarbodiimide, DMA = N,N-
Dimethylacetamide, DMAP = 4-Dimethylaminopyridine, DMF = N,N-
Dimethylformamide, EDCI = N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimide
hydrochloride, EtOAc = Ethylacetate, EtOH = Ethanol, Et,0 = Diethylether, Et;N =
Triethylamine, eq = Equivalents, HATU = O-(7-azabenzotriazol-1-yl)-1,1,3,3-

tetramethyluronium hexafluorophosphate, HOBT = 1-Hydroxybenzo-triazole, Huenig’s
base = iPr,NEt = N-Ethyl diisopropylamine, LAH = Lithium aluminium hydride, LDA =
Lithium diisopropylamide, LiBH4 = Lithium borohydride, MeOH = Methanol, Nal =
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agents, flavour-inproving agents, salts for varying
the osnotic pressure, buffer 5 substances,

walabi2irers, col orants and nmaski ng agents anBCT/EP2008/059355

anti oxi dants cone into consigdggtion as
pharmaceutical adjuvants. The dosage of the conpounds

£ or-mal ) A2 t | NOn _
Shait R L Ao MBI B Rl i) Bbin REPERRIAINT = room
temtievaitdwalfBDMﬁﬁltq eﬁuwfdlmh‘élybdﬂléhmdan'ﬂm kel riflnpdencefic acid, THF
d f course, be fitted to the
[ ﬁ%&w )thro o ne P%gne anlumtgio each particul ar case.
For adult patlents a daily dosage of about 1 to 1000
tgnerelsperilsl |y about 1 to 300 ng, cones into
consi der ati on. Depending on severity of the disease
ANGeacti &y@g L6 RAOAS ggﬁgﬂetlc profile the conpound
coul'd nlstere one or several daily
dosage unlts, e.g. in 1l to 3 dosage units. The
phar maceuti cal prepar ati onlaterarediaté bnt |y cont ai n about
1-500 ng, preferably 1- 15 100 ngy, of a conpound of
I
252 (4 Ehlol: %@Qn QYN GpHER IR £8i BRI PLb frazgle-4- boxylicacid
are homever not |ntended to limt |ts scope in any
At NOIHQR B EANOWIASICeMAR Y ¢3FE: AcOH = Acetic
aC|d BOC = t- Butyloxycarbonyl BuLi = Butyllithium
£bt 5 152 n@la(r?abgqﬂ%%g' @ﬂ@@b&lta&'@%a methyl ester were dissolved in 30
dlchloronet ane 2-di chl or oet hane, DI BALH

oil -of GG dhey ﬁq)lﬁpg]pnmd:pp]@é to3RE and 3.81 g (39.2 mmol) “of anhydrous
Ma esgrﬁ)éﬁlloﬁhgx\iélr&ﬁdaeﬁl 'sﬂi‘i‘aﬁi %‘ortw Fhth,N. 2Py = 6 34 ml ISI7\§F4 mmol)

t hyl acet am de, yl am nop r| di ne,
Qf N rNUDOVERSY qq]}dpqiée ﬁlﬁw@ﬁ@enmbemmen 2°C and 5 °C, followed by 3.89 g =

Do § 31 0u Bt LB f rIB %1919)){ |c)ﬂ'0|}{de ety CREG ghkt@réj@as warmed up to RT

hydr ochl ori de, | acetate, EtOH = hano

@0 oy léteﬁyp%ltr%mto Etréﬁhe icer racislifigl with ndCl éZqS%) to pH 1-2 and

EquicvRl &t witdARLOT The organic hases were dried over magnesium sulfate,
- (7-azabenzotriazol - % f - tetranmet hyl uroni um

flsszad and evpresaion 40 é}ve g ﬂf 1H1W§Hmyb@ ag bght yellowl @l. MS: 185.1

g g s 30 base = i Pr2NEt = N-Ethyl diisopropyl am ne,

AH = Li t hi um al um ni um hydride, LDA = Lithium

d||soprop | am de, L|BH4 = L|th|un1boroh drlde MeOH =

b t By 0 31M h Yy -2 _.,r C T o BLL Y OSHT -26

Sodlun1|od|de Red Al Sodlun1b|s(2 nethoxyethoxy)

2k (@D g%ﬂﬁé@r d)fdﬁoxﬂ moﬁ@ﬁ?ﬂ-petn%mﬁ% ALid nSuthyl BRVBGredissolved in
t - But yl di met 4|SI| chloride, TFA Trifl uoroacetic

4, of M@@N and ghe mRyaRcgledria 2 uahthile shtring: 14-4¢ Bxﬂéo 3 mmol) of
Qﬁﬁ%ﬁﬁ&arﬁ&fﬁ@é %8re added in small portions and the reaction then warmed up to RT.

6.86 g = 4.73 ml (40.3 mmol) of methyl trifluoromethanesulfonate were then added drop

by drop between 22 and 25 °C. After 90 min, the reaction mixture was poured into
crashed ice and extracted twice with Et,O; the organic phases were washed with water,
dried over magnesium sulfate, filtered and evaporated to give 7.86 g of crude compound

as yellow oil.

C) 1-(3-Bromo-phenyl)-3,5-diethyl-1 H-pyrazole-4-carboxvlic acid methvl ester

A solution of 7.10 g (35.5 mmol) of (E and/or Z)-3-methoxy-2-propionyl-pent-2-enoic
acid methyl ester in 10 ml of MeOH was added to a solution of 8.09 g (35.5 mmol) of 3-
bromophenylhydrazine hydrochloride in 150 ml of MeOH and the mixture was cooled to
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5 All reactions were perforned under argon.
Internediate 1

W@ 2408/0L2H) - 2- (4- Chl or o- phenyl ) - vi nyl ] - phenyl } - BCHEP1088/659355

yl - 1H pyrazol e-4-carboxylic agid A)
3- Ox0- 2- pr opi onyl - pent anoi ¢ actd nethyl ester 5.21 g =

52({%% %V\% rhgg jal%c HI%)\L' c?%deé %83)(18‘5}5& ﬁf@??' &-@%1%1 f'??th?}ﬁmol) of Et;N in

40 mltafdvie@blsdmpdiyedropan? e apatti®n 8dasgh¢B aPmadrop)tod¥T. After 20

d i chl.or | r i I .
%gl:ﬁ' 1(%?{%§ pﬁlﬁlﬁé’%r}ﬁ@) (l,;i'%ghgea :1r9e érgiie)ﬁfacfex}ggvgc%%l?;%@gftﬂe organic phases
pyrei \dzushed \m‘lrhewadd ebtiel ovehinmgsesspensifan, filstredend 2vpoartdd to give
6 ) of
ng Otgn I dg%%tr“é%g Ig[én%rﬁéféwgl V\n/ggs),r war med up
to RT and 1 hour | ater poured into crashed i ce,
B¢ il efi3f [i b N pht 5 19- I kpymeoledt-carboxylic
eAﬁﬁeet l'éﬁelEt 20. The organr c phases vvere dri ed over
|fate, filtered and evaporated to give
7.62 of title conpound as light yellow oil. Ms:
286.4 (5@[ wnrgl) )of BY3-bEoraadhenyl 2B,5- d1ethyl lH—pyrazole -4-carboxylic acid

91%%‘5&%%“%1@ gl@rd)yrln gggf gE)%‘-gi th@ Hﬁ?g%%b;%%é@’% gad were
disscthyad inSenl ofEP M i 2 S0teldhnidrozs pmsmmqfhomre énbfasic, 2 M in
%«%r)"@vé&% %P?ecf:?r%lpeogr drg Defow %%‘*d ?olsf‘dv{'e’drlﬂ (Zj% é%@ g@mﬂo of tetrakis-

Bmccarbonat & wer e ‘ad
mphewh@mnmnthmlhéM| dhe trévstionaminede lW@S tlcenRTlrred&t 86 °C for 20

rfs,l cJo%ec{nt 1ﬁtooéra§ﬁ%8r]i¥ and e (ged tw1ce ‘glth CH,Cl,; the

LOr onet hardsul Fonate were then  ad
drgepuzbldtawewerzzwasiddzr&lﬂc waé1t elrie@Qover rmagrheume aldfat@ nfiltered and

wa eqd. i an r
Eg\/\n)lS B&E[eed 5%{%23&?%e org m@é@ g eggs\/}\lerée%hﬁmg}lh%glto\?\%t%gmphy (n-
hraitere Et%\cdr Déclz)drbeaffqndghewlarcpgmoﬁad @s light ydloedsaidd MS: 395.0
v?pOE?bed to give 7.86 g of crude conpound as yellow

1- (3 Br ono- phenyl) 3, 51 di et hyI 1H pyrazolle 4- car boxyI|

Qﬂd(E and/or Z) 3- nethoxy 2 propronyl pent - 2- enorc

acrd nethyl ester in 10 m of NbCPImas added to a

solution of 809 g (35.5 mmol) of 3- 30

Brsohssivealy 7§ dy éétﬁ rremhvy)dpbéﬁﬁdfli)dé(fi -hloE@ phenydf-vinglihenyl}-3,5-

T
traaed withsld3umi ohlitbfurg hydrogide sgluzignfil M 3y waterha] I}T aiid then stirred
{AEttla %hltu% gbmﬂgg '?énal%ra R$b Q% %fr g(gggu ndflge{']r%lzl{tﬁ)alglgﬂﬁﬂre was then
poledkth Rﬁtaodcﬂvamreddr @ewddwwaapareldonvd beswgent ater 20 CH,Cly,

L OG0T AR IQICFW% pr'VF &an \g%%rjgﬁgte&mt&'ﬁe %ﬁ’le(ﬁdf‘{%dr ' ?ﬁle 8¥g§£1c phases

magnesi um su ter evapor at e
were washed with water, dried over magnesium sulfate, filtered and evaporated to give

1.69 g of crude title compound as light yellow solid. MS: 379.2 ([M-H]’, 1Cl).
Intermediate 2
3,5-Diethyl-1-(3-hex-1-ynyl-phenyl)-1H-pyrazole-4-carboxylic acid

A) 3,5-Diethyl-1-(3-hex-1-ynyl-phenyl)-1H-pyrazole-4-carboxvlic acid methyl ester

A solution of 4.20 g (10.0 mmol) of 1-(3-bromo-phenyl)-3,5-diethyl-1H-pyrazole-4-

carboxylic acid methyl ester (intermediate 1C) in 35 ml of piperidine was treated with
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5 7.62 g of the title conmpound as light red oil. M5
337.1 (M+, 1Br). D)
wW@2¢o30[RB) - 2- (4- Chl or o- phenyl ) - vi nyl | - phenyl { - BC BER108%/659355
yl - 1H pyrazol e- 4- car boxyl i c _a%g nmet hyl ester 2.10 g
(5.0 rmol) of
3- yl - p z XYl )
a‘lé oBd (?60 rﬁlii}?ﬁescgfegogpeg IEB@% %ﬁO){&%m%o%)l% Ciﬁlﬁllgg Af tetrakis
(tEph@aydmpﬂlioc)epddbdyin)wml reb@romlnmxtam vstawaenectmp to 60 °C and
f
poetsrafs):'ls%éﬁl?ﬁ %Eglgl%ﬁ efo(2§r| ba 110% EBIFIWB m%:‘wg Bg)?lé’ne in 15 ml of
pighehediind map adb@pddirop bb di’([p/ﬁlﬁf’ﬁig(], héwl 1Adiwedo byin,th28il athGeRperature
1.S-on( n hos 8
was st%‘acP f;¥ 1&191%%15%? et% V\EI;E(I)S&C; hgﬁgs ICrPl?lg d‘qux g%\' gﬂg gtét gt? C for 4
hmmm&ndcsubteqdentbf daBledpiwmetd R”lht'ﬂla:sroh\szhevsi'as @apemtéd and the residue
ﬁg&rrﬁg grtlt%dctr%s\‘r\f\?ﬁatelcee\r’magl 1rf1|eg (%_}1\2/&612270/2 m Su cf Edral® 1 Cwice with
EiQAe ltlaﬂorgmic pbasevapervatskedl witl wateeairnkd@vaagnesuufn adfate, filtered
bﬁ/ fl ash chr%rmto ra hy C{q) rﬁe&t
Po s B3ET L (oRTE ¥ Pordshaulin S fingh Hapganty (o
hqitaldz EtiBc BOD:0 to Mfﬂ-rd ﬂne@lt)e C<E)1pound as hght yellow oil. MS: 339.0
&Yﬁ—ﬁ [ (E)-2-(4-Cnhloro-phenyl)-vinyll-phenyl {-3,5-dieth
P—l— pyrazol e-4-carboxylic acid 20 A sol ution of
1 78 g (4.5 mmol) of 1-13- [ (E) -2-(4-chloro-phenyl)
By B, ﬁ\/[Dﬂeth—x/bﬂ]é AyHek-1-Bnyb-phenyl)-1H-pyrazole-4-carboxylic acid
di et hyl -1 H pyrazol e-4-carboxylic acid nethyl ester in

0] T .

BN 26 sk gt iRt oo MRRcopd R 2 ki TaMlocc syt

pharyl)sthlpyedolead-carbbiylix a¢idandthylgsteehgsdrean sapenifie§@o @ve the title
' th led t

R OB SERE 2T fee Darti ¢ oned betvieen

wat er and CH2CIZi 25 acidified with HCL (2N) to pH 1-2

and extracted tw ce with Ie@iliatdBe or gani ¢ phases
were washed with water, dried over magnesi um sul fate,

L . .
LS9 0 AN ) s RSl e
daeboxylicatidr medi ate 2 3, 5- Di et hyl -

1- (3- hex-I-ynyl - phenyl) - 1H pyrazol e- 4-car boxylic acid

é‘p%\% %/tth fr?cgdﬁres sc)r/irl]))e; fogrhlélﬁegmefiifﬁs pl)j/&r % Zt(P)]]e tltliz com%)und has

becyll cphialaeﬂ{/ by metdndengsgioa rof Angtoylud-imsth axfyacttq@getgte(Vith cethoxyacetyl
G aer (? g}ve( #: nggtﬁgggf P r(‘? wétﬂoﬁta%eﬂ@% —%%%)—gglgr%%g&% %L%Eﬁ' ester; ii)

iC aci ester
metlo’latpmp@ﬂr -angtboxyad- (Eﬂ@fah@df wetyh) ?vﬁ@XQ{bmg/rﬁlaidlnethyl ester with

g??%@?oqjo%éﬁw%ﬁgsu dfo%%g 131(% (glarpdlwg metl&mgy 2-(2-methoxy-
ctetyllbhehgﬂephlospldlrmﬁblyl-ep@t,Iua)dqqmldtnsﬁhen pé%fcattndmr Ai-}tudimethoxy-2-
Wﬁle%%getﬁe P28k QH@ methyl ester with (3-bromo-phenyl)-hydrazine to

give 1-(3-bromo-phenyl)-3,5-bis-methoxymethyl-1H-pyrazole-4-carboxylic acid methyl

ester; 1iv) reaction of 1-(3-bromo-phenyl)-3,5-bis-methoxymethyl-1H-pyrazole-4-
carboxylic acid methyl ester with (E)-2-(4-chlorophenyl)vinyl boronic acid to give 1-{3-
[(E)-2-(4-chloro-phenyl)-vinyl]-phenyl}-3,5-bis-methoxymethyl- 1 H-pyrazole-4-
carboxylic acid methyl ester; v) saponification of 1-{3-[(E)-2-(4-chloro-phenyl)-vinyl]-
phenyl}-3,5-bis-methoxymethyl-1H-pyrazole-4-carboxylic acid methyl ester to give the
title compound as light brown solid. MS: 411.2 ([M-H]’, 1Cl).
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after 15 min, a solution of 0.82 g = 1.00 M (10.0
mol ) of hex-1-yne in 15 m of piperidine was added

waele@p/oB21drop during 1 hour. After 30 min, thePGI/EP1988/659355

tenperature 5 was steadily inc 9eased to 80 C. The

reaction mixture was then stirtfed at 80 C for 4

hours, and subsequently cpnqeelged%&m to RT. The sol vent

was evaporated and the re Wo%e—mured into crashed

ice, acidified with HO (37% to pH 1-2 and extracted

{:13-4 €)vid-t A Chler @pbenyl heingtgzhengl} Phindsethyr EH mastield-driarhoxylic
yaper, dried over magnesiumsulfate, filtered and
evaporat ed. The residue was purified by flash colum
chromat ography (n 10 heptane: Et CAc 1:0-9:1) to afford

trhendlogyl te tho ppoadale assdribgthtin iedrhple 14C],. buyB:ith3B8 ¢q of KsPO4, 1-(3-

b G S i T U N B el

dytdpbemdvinylloranil gl gtve dftee spwpondidgiie (oSt atvefiltfagpn the title
| nt g 3- ny
ﬁyﬂdjlfﬁg X ¥1593?hg|21 gg(t% é?(li/d M:S?’g?:l? M E&p ester has

been saponlfled to give the title 15 conpound as
colorless oi |l . Ms: 323.2 Ifttankddiaty 5 | nter nedi ate 3
1-13- (E) -2- (4-Chloro-phenyl)-vinyl]
y Z - R . .
?Bﬁéiﬁﬁi’“ﬁ% R R N T
for |nterned|%tes Hﬁ-E, the t|tIe compound has 20

4 nmet hoxyacet oacetate wt h met hoxyacetyl chloride to

or%-ztﬁ{em?f&u y(1%11m12‘1h|??)6y% 399! ?Akaaﬁz%z@fawﬂ&orﬁg Ldd (1.9 ¢,

met yl ester’ il
1. Mm@laytetzalzwmmghmbm palipdis (Bt PP el avere dissolved in

Hﬁ&ﬂyel %? Jﬁgtl‘g]é/bd?)r lfll Her hﬁ %Sfﬁl &%fuﬁ annol) was
give I'met hoxy- 2- ox -

a(t:b@dw ')"heb macgon;mp dlea@d donit Hy lundett @ﬁgomfpr )l6h after which time the
?%Q%E%?ﬁ%t &R orgtted(%;db ctla n%xfhrg ﬁﬁ'@ea %}41 %at%ls and extly]acted with

oxy-acetyl -enol C aCI ester
CBLEhorfhe pingamd Waq'@t@hda(ﬁ ap%O04) 0cor1g¢Meated an the residue purified by flash

b ) t
kAR Ry e M R FERIRIONTE Bk HE BN ebBufl (10 g
43%Badyr white gshidn}ylS) 248, (BCMHS) met hoxymet hyl - 1H pyr azol e- 4
- carboxylic acid nmethyl ester wth
FF - Qhiige acid to give 1-{3-

[ - phenyl } - 3,
5-bi s- met hoxynet hyl - 1H pyrazol e-4 30 carboxylic acid

Frsemmyadiase pAr(1.0v5 & apoel) fag disseledin €Hp@Gl (10 ml), cooled to 0 °C and
h{e@dﬁo&%e%hﬂﬁ@ a8l ?@Yl 2 85‘/%”1/1 }nmol) was added. The reaction. was stirred

bi s- met hoxynet hyl - 1H pyrazol e- 4- car boxyl i

1&1 Pﬁ@t wiﬁlchetsme the isaggiopevag ﬁéuted |Wt11heCH©@p@%ﬁ11€FP8€te1ﬂ|YgYﬂShed with

D QMR 4SQ £H§ d tﬁ‘elé zgg nicl Ml (Na2,53Fhd BRARRULLBLAN the title
PCT/ EP2008/ 0593
compound (1.1 g, 100%) as a white solid. MS: 275.0 (MH").

C) (4-Benzofuran-2-vl-pyrimidin-2-yl)-hydrazine dihydrochloride salt

Intermediate 5B (1.1 g, 4 mmol) was dissolved in a mixture of DMF (8 ml) and hydrazine
monohydrate (1.3 ml, 25 mol) and heated to 130 °C for lh. The resulting solid was
collected by filtration, dissolved in 25% HCI (10 ml) and heated to reflux for 30 minutes
after which time the reaction was concentrated affording the title compound (1.2 g,
quant) as a yellow solid. MS: 227.1 (MH").
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Internediate 4 1-13- [ (E) -2-
(4- Chl or o- phenyl ) - vi nyl ]

WO pieesyd2)t 3, 5- di net hyl - 1H pyr azol e- 4- car boxyl i BCT/BER1008/059355

I n anal ogy to the procedure de§(5:r| bed in Exanple 14C],
but with 8eq of K3PX, 1-(3"5

%_2.0 1 AR IZ Of ‘ ,ﬁgi@ﬂl cgbo lic _acid

Mer suspend| ng in CH2C12 and filtration the
title conmpound in 63%yield as |ight yellow solid.

Wemaane ofaran. 81 RyP b BRG ot & gloppopenggyrbont->

@qulz;daremﬁ- wlt;qu rr@th;y&; egfer @B g, 9 mmol) (prepared as described Bioorg.

@e@’q?ﬁ O];éf{ %??]ylli{',:'ﬁ' pyr ial ne{ 1??'}{1% 2Ry IB %&(g't@% |(3 for 40 minutes

2t dveviadf tmanboreectian s cd)némtgltcgi thel@mduwmdhs}c;lved in EtOAc, washed

\tfvﬁflrlal% csltr{ct dps'aﬁ[l%'npﬁﬁéd’&hdi‘%g a%% ggé%@egoﬁ g)’rocglc'lgwas purfied

I'ssol ved ueo

Naﬂ@li%cc(hlmnrch)orﬁwogmphy (B Aan \]Naptenq 3:22: hgoidjenwasffording the title

T ' under argon for
%gﬂ&gﬁde@%m%%@%ﬁt{) ?ﬁ%ggg%gﬁgvlsﬁégn@%{ S evapor ated and
the reaction mxture diluted with water and extracted
wth CH2Cl2. The organic was dried (Na2SO4),
concentrat ed and the residue purlfl ed by flash colum

£ oA raRRY, (IR ZHN 2 RERE D80 B -119- e{z [edy ﬂ%o lic acid

ITTe conpoun .0 Q, as a € [
243.0 (NH+) . f
o patnmediarearh oL.¢ 2. 9 mrselh dnBMIQ 6nyil) Py addediarselugion of NaOH (1.3
hﬁtﬁﬁrﬂ?q;a?etreS aftélY afd he 4 Dﬂﬁ%ls}lrﬁéﬁsfoplélseﬁ{e\‘ &hidhtime 1M HCI was

m), cooled t
ﬁd;iedﬂélhwmgdpféﬁtmqfdh@ tld@: prpd(uzt @ SQg, 6 Geby fitratast, i yakkew solid. MS:
agdegyyfhe reaction was stirred for Ih after which
time the reactionwas diluted with CH2Cl2 and
repeatedly washed wth saturated NaHCO3 and the
organic dried (Na2SO4) anhtemeediatepated to afford the
title conmpound (1.1 g, 100% as a white solid. Ms:
33%38121}16§M0fllul D—r ;n&gtlll)?lrorg§thl p}élil%l_nz:))_ §l) )I_thyérraé%lle réllecarboxyhc acid
d| hydrochl ori de salt I nter medl ate SB 1.19) 4 mol )
Ah 3.5gPy . ks prdipn e Hpyrazolg-dnsaabylig acid ethyl
Q;Q&ohydrate (1 3 n1 25 m)I) and heated to 130 C for
T'h. The resulting solid was col | ected by filtrati on
di ssolved in 25% HC (10 pl) and heated to refl ux
30-Ininiods! H- aV%aé?lexﬁhq%W%Yllﬁ@C@rféhYleeéaetr|(8f%0vgas1 mimol) (prepared as
gQesBt ratad 2064 aidi 819y thm)t BMr@m@@l?ﬁHfbgoﬁl@th%l -Byridid (0.16 g, 1

quant) as a yell ow solid.
Q‘g}g@j) OCPBQTPOF}@'F/ EP20p 9 Hungs and ggsium carbonate (1.0 g, 3 mmol) were

suspended in DMA (0.5 ml) and heated to 160 °C for 16h. The reaction was diluted with
EtOAc, washed repeatedly with ammonium hydroxide, brine and dried (Na,SO4) and

concentrated. The residue was purfied by flash column chromatography (EtOAc:n-
heptane 1:9-2:8 gradient affording the title compound (0.07 g, 35%) as a yellow oil. MS:
314.2 (MH").

B) 3,5-Dimethyl-1-(5-trifluoromethyl-pyridin-3-yl)-1H-pyrazole-4-carboxvlic acid

Intermediate 6A (0.07 g, 0.2 mmol) was dissolved in EtOH (0.5 ml) and a solution of
NaOH (0.07 ml, 6M in water, 0.4 mmol) added. The reaction was stirred overnight after
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1- (4-Benzofuran-2-yl-pyrimdin-2-yl)-5-cycl opropyl -1 H
w@oapa2et 4- car boxylic acid nethyl ester |ntePCEEPADE059355

5C (1.2 g, 4 mmol ) was suspendsﬁ_mﬁth

2-cycl opr opanecar bonyl - 3- di methyl am no-acrylic acid

Y, e ; : - r e c -
B LT Bleipcronc @ mAUCRRUL SBHERTY S AL ARRENI 28 Blygpecsin, he
(ﬁlﬂurﬁl ﬁilt@tcdj ahé avectntrate8Qaf@rflong tho titte motngouad t(€06 \ghBe%) as a off-
Df %%%1@& S concentrated, the residue
I $56T ved , washed with 10%citric acid
solutlon, dried (Na2SO4) and concentrated. The product
was purfied by flash col lterngddiase@t ogr aphy
(Et OAc: n-heptane 3:7-1:1 gradient) affording the title

?%—ﬁ]&l@?%( 1 étrgluog&ﬁ%l—sﬁelﬁfl)g{ﬁ%rgoie%—%@;bo%ﬁﬂc a%id

1-(4- Benzofuran 2 yl - pyrlnldln 2-yl)-5- cyclo-ropyl-lH—
1 i Moyl )i yee [ i ethyl ester

4 nﬁol) in DNBO (5 n1)'mas added a‘sdfutlonQof‘NaéH
ﬁ"%cf %{lg h@og%ﬂ\%%(%ﬁl%?areg 1Ma)og?r}g ﬁl&‘?mgliﬁ{equ l&f fehk@sh of 3,5-
Pawethyl bi-pyrazokeed canbpsylisr mﬁuﬂctetbﬁ gsgr 649 bl2 mmol) with  3-
{riﬂ&qﬁgg%ﬁnéélgy@.d Q,V‘ﬁéﬁﬁlnll&b aﬁ@'dlngléle%ﬂe&réd f)Md'ﬁ):t (1.2 g, 30%) as a

[ nterne
welwdiquid. yIS: 3L3(BNH .| uor onet hyl - pyri di n-3-yl ) - 1H pyr
azol e-4-carboxylic acid A)
3,5-Dinethyl-l-(5-trifluoronethyl-pyridin-3-yl)-1H pyr
azol e-4-carboxylic acid ethyl ester 20
gbs Di weth¥I-IH-p razole 4- carbox I|c aC|d ethyL ester
58, 18, p 3639), 3- bronn 5 trlfluoronethyl pyrldlne

TQ@ hf1ed corhpo P vas ﬁl‘é?ﬁ){%ﬂ inOQhQSg)( Qo Oitd@meliate mwh drolysis of
and ceS|un1carbo were su

ierpgriate’ 4 Wmh)wéwan hidipad® eﬁom @eff’é?d% ps Wﬁge solid. MS: 283.1
(gags.ion was diluted with EtOAc, washed repeatedly
wi t h anmoni um hydr oxi de, brine and dried (Na2s®™4) and
25 concentrated. The residue was purfied by flash
col utm chr omat ogr aphy ( Et bAgtmedidtedt ane 1:9-2: 8
gradient affording the title conpound (0.07 g, 35% as
3 5318 @MY 101 3-triYRiorod dthoRy-pNEhYI)- 1B) pyrazole-4-carboxylic acid
3,5-Dimethyl-1-(5-trifluoronethyl-pyridin-3- yf{ 1H—pyr
\ ) [nte'nEol.te 6A0_0‘ 0.2 d ethyl

&@gNaOH (O 07 ni 6M in mater 0.4 nnDI) added The
reaction was stlrred overnight after WO 2009/ 013211
]l?ﬁZT P2008/ 059355 -31

title compound was prepared in analogy to intermediate 6A by reaction of 3,5-
Dimethyl-1H-pyrazole-4-carboxylic acid ethyl ester (2 g 12 mmol) with 3-
trifluoromethoxyiodobenzene (6.7 g, 14 mmol) affording the desired product (2.9g, 73%)

as a colourless liquid. MS: 329.2 (MH").

B) 3,5-Dimethyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-4-carboxylic acid

The title compound was prepared in analogy to intermediate 6 by hydrolysis of
intermediate 8A with sodium hydroxide affording the product as a white solid. MS: 301.1
(MH").
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which tinme the reaction was nade acidic by addition of
Amberlite 1R120 plus resin, the mxture filtered and

weomeern2iat ed, affording the title conpound (OPOBERR008/059355

80% as a off- white solid. N_552:286. 1(MH ).
Internediate 7 5
3,5-Dinethyl-1-(3-trifl UOfH%TI%QMtéQhenyI ) - 1H pyrazol e-
4-carboxylic acid A -
3,5-Dinmethyl-1-(3-trifluoronethyl-phenyl)-1H Ryrazol e-
I-{ 3,arDimeyhyl el - Beirifluer tmbthesy-phenyi héHt pyrazole drepdongl | ywaperidin-4-
grrlepar ed in analogy to internedi ate 6A by reaction of

'S- Di met hyl - 1H pyrazol e- 4- car boxyl i ¢ aci d et hyl
ester (2 g, 12 mol) with 3- trifluoroi odobenzene (3.9
byterbaedmto|18) (&P fgo r3dinmgold,hé-pitesidoed rpomdhydtat{ hylroghlogided(0.4 g, 4

I qui d. : 3 B
Bifl, ek O B4 b QP odtns o Misdep o 4o mi and
trietldlydoiog| (il 2 ralc Pdnfikb wastaddeds ohfpoumnduneagasgreedragd0 P@ for 3h after
int.er nedi. at ol YSi f o1 :
FAELIBEA R S5 L DU g vt v
prtodtect NasCas Whineedsal (Mh,SOB: an8®nientdbed. NFtd) residue was purfied by

nternedi ate 8 . :
AR ERITRER A Prsomsantvn FroAFBihsp s ) bAERYE e iBg eamgpend (1-1e
9206 ax hantyulress aitiMS:A82.2 (MH").
3,5-Dinmethyl-1-(3-trifluoronethoxy-phenyl)-1H Ryrazol e
-4-carboxylic acid ethyl In?e%% %Hiageolg-rhe title conpound
was prepared in anal ogy t ate 6A by reaction
of 3,5- Dinethyl-1H pyrazol e-4-carboxylic acid ethyl
&438,6rDifrietlyy - 113 -writhloyomethloxB-phenyl)- 1H-pyrazole-4-carbonyl|-pyrrolidin-3-
trifluoronmethoxyi odobenzene (6.7 g, 14 mmol) affording
Phe desired product (2.99g, 73% as a colourless
liquid. Ms: 329.2 (MH). B)
Bh&-tdlerepimpouhd (Bag mpirédanat omedrtmbogy- phenyarinedipkeRYr &y oteaction of
~4-car ydiC. Aci . T ' 0 e e :
IR iR bt  hldsp S RO HBE B RIS dioxane
depiretench af Bo&pymblidinendi affor ding rtox pobeluaf dsox dolngrlesh@il. MS: 368.1
%%yct as a white solid. Ms: 301.1 (MH) WO

‘013211 PCT/ EP2008/ 059355 -32 Internediate 9 1-

[3,5-Dinethyl- |-
(3-trifluoromet hoxy- phenyhlertiedipter Hz ol e- 4- car bonyl ]
-pi peridin-4- one Internediate 8 (0.9 g, 3 mml),

§—'®CR)%%[§W—%—€mE@1§P 5‘3( g—rtla}hﬁom&l%ﬁjghgﬁgflﬁj—qH(Igyrézcge—4—4carboxylic acid

A) 2-Cyclopropanecarbonyl-3-oxo-butyric acid ethyl ester

To a solution of ethylacetoacetate (11.0 g, 85 mmol) in THF (20 ml) at 0 °C under argon
atmosphere was added isopropylmagnesium chloride (42 ml, 2 M in THF, 85 mmol)
dropwise. The reaction was stirred for 0.5h. This solution was then transferred by
cannula to a solution of cyclopropylcarbonylchloride (8.8 g, 85 mmol) and imidazole (0.3
g, 4 mmol) in THF (30 ml), also under argon at 0 °C. The reaction was stirred for 2h at 0
°C and 1h at room temperature before the reaction was quenched by addition of 10%
citric acid solution. The reaction was then extracted with EtOAc¢, dried (Na,SO4) and
concentrated. Purification by flash column chromatography (EtOAc:n-heptane 5:95)
afforded the title compound (11.9 g, 71%) as a colorless oil. '"H NMR (300 MHz, CDCl5)

3 0.99-1.02 (2H, m), 1.22-1.24 (2H, m), 1.35 (3H, t, J= 6 Hz). 2.32 (3H, s), 2.41-2.51 (1H,
m), 4.30 (2H, q, J= 6 Hz), 17.95 (1H, s).
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5 mol ), EDC (0.7 g, 4 mmol ), HOBT (0.4g, 3 mmol)

were mxed in DVF (15 m) and triethlyamne (1.2 m,
w@200801310vas added. The m xture was heated at BOI/EP$008/059355
3h after which tinme the reactipn was concentrated,

t he reS|due redlssolved in CHQ 12i washed with

chronatography (EtOAc n- heptane 1 1) affordlng t he '
To mlselutiomobd umerniediaigy! 1A BB 92A%mmel)an E6POURD edswas ddded hydrazine

VoA EACARE) YRR B G010 B 2 BRI i o 1
afpyrrwho¢h ding 418: reaetnTies cpncdneratﬁdrmduhd regiisie preeyéllesdd iftom EtOAC,

dﬂ%tgéﬁ 1k E‘c%rﬁé\d&@ﬂi% n% %2\7%;] Cfﬂxés?{] 1nels%gd MS: 195.1 (MH").

(grepared by HC[ in dLoxaner eoqotectlon Qf‘

gnkﬂaigﬂeégﬂmhemnxyllc acid 20 A)
2- Cycl opr opanecar bonyl - 3- oxo-butyric acid ethyl ester

Tpeangel é&ﬁ%ﬂ@c vk h%lleg&ghoﬁf: eatngfo%y (¢l ugteﬁnecﬁg’te ngR| élffordlng 3-

in THE (20 er ar at nosphere was

exitiwdon 3 opmeihy|-Ad grie henentindmhgeyl{-4pl- mrazo,ie NtdarboRpic acid ethyl
BB maidF BRNKRE MBS0 f e hon vas stirred for 0. Sh.
IS SO utlo was en transtéerred by cannula to a
sol uti on of cyclopropylcarbonylchlorlde (8.8 g, 85
nmol ) and i m dazole (0.3 25 g, 4 nmol) in THE (30 m),
al so under argon at 0 C. The reaction was stirred for

Zhe atmfor C r@@glsbﬁ‘lefﬂ Sr QQIBPE‘ 8L ALH ?rpll?gftﬁﬂﬁolrohﬁthyl -phenyl)-1H-
reacti on was quenched i'tion of 10% citric acid

BIOPERLF 6rFarbH’FéhCr aaé ethoh e%ﬂscamh?éw scisplatedefgori this reactiae; MS: 339.1
ﬂ (Na2SO4) and concentrated. Purification by
| ash col umm chromat ography ( Et QAc: n- hept ane 5: 95)
¢ . ‘ Hnonony b y S % (l 0 Alqacb.PXVhC acid
(2H ln, 1.22-1.24 (2H m, 1.35 (3H, t, J=6 Hz).
Eh%&lt(é%'d éﬁ))lnd Qv brépadeld (rdid, the Maj 0'4% Quétdhkerfedidfe Eby hydrolysis
1H, s). WD 2009/0132 CT/ EP2008/ 059355

W§ sed I@Qbhlm%éw apalagy g Intrmegine 3ol MSB I dr BRyY i ¢
acid ethyl ester To a solution of internediate 11A
(3.8 g, 19 nmol) in EtOH (20 mM ) was added hydrazi ne
nmonohydrochloride (1.3 g, 19 mol) in water (10 m).

The reaction was stirred fo I
nterme iate 12

afforded th?StltIe conpound (11h9 g,

5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid

The title compound was prepared by sodium hydroxide hydrolysis of the minor isomer -
cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl
ester from formation of intermediate 11. MS: 311.1 (MH").
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after which time the reaction was concentrated and the
residue recrystallised fromEtQAc, 5 affording the

W@ paove12onpound (3 2 g, 83% as a white, crystedCT/EP2908/059355

solid. M5: 195.1 (MH#). O

3- Cycl opropyl - 5- net hyl - 2- (3- trll%l uor onet hyl - phenyl ) - 1H
- pyr azol e- 4-car boxylic aqgh ol enhyl ester and

5-cycl opropyl - 3- net hyl - | {ige—fﬁr—r@ium onet hyl - phenyl ) - 1H
-pyrazol e-4- carboxylic acid ethyl ester The title

3Siyplopnebykasmpthgh & 2diriflmormnetiogy -plenyhilé-ppaiele d-@wboxylic acid
affording 3- 10

rgyoqg QpL, ﬁcga ; &JH lesJ[er( 3 tri fI uor omet hyI phenyl ) 1H
id ethyl ester can al so be

|solatedfromth|s reactlon M5: 339.1 15 (MH). L
3 @jﬁéfl’mppﬂliﬁfmegl}’h‘ét(ﬁytlflﬂlllo((gnqth‘iﬁf}’l E@TUHE]tWWragh]@rﬁft@r apylic acid

er & d/%fsfp ?TH?J %Pi%hi fir G C?teT e hhd |3etrl‘(§]91gp(9‘lf%9%%dobenzene in

par e e mj or pro interme
hl}aliqvgyl tg dintermegiath 6 9o teurmajhy prodyi o thawreaetainodys: 665.2 (MH").
internediate 8C. Ms: 311.1 (MH#). 20 Internediate 12
Y ] | Y
%&%ﬁfﬂé/@g Aégtrﬁ 1”?‘(%‘?(%&21%1{%&}{ r)]cg ﬁ'ﬁgﬁ?e coﬁp 8%@ 20 c!a)bol{?llc acid
E]p%ﬂt@diabyﬂ@o]@h salaredlcisok deinhy degidisane igpmt the rmcmlgn MS: 327.1
r -

E:If}c opropyl 3-methyl -1-(3-trifluoronethyl-phenyl)-1Hp

razol e-4-carboxylic acid ethyl ester fromfornmation

b rﬁerql@monvlnS methyl: (33rifluerqmethoxy-pleenygy dhparaaelz 2t garboxylic
PGJ/ EP2008/ 059355 -34 Inter medi ate 13
3-Cycl opropyl - 5- net hyl - | -(3 trifluoronethoxy-phenyl)-1
H- pyrazol e- 4- car boxyl i c acid A(% )
Fheyjitle sprpeynd sagpidpgred frqm 3t eydeniepd rems Byl g Aerfinyromethoxy-
Ehé?l\ff[)amjp?rﬁoféalf Qﬁlﬁwq}lfé acﬁcétgyletts{}y Iy @S HEIly & With sodium hydroxide

C,ycl opr opyl -(3 fl uof omet hoxy phenyl) -1

Mang %W%\Eﬁ‘?f@le-ﬂhaé%l@ %&yﬁ”d (%Hd) et hyl ester
3- Cycl opropyl -5-net hyl -1 -(3-trifluoromethoxy-phenyl)-1
H pyrazol e- 4- carboxyli c gaidme8iafyla €ester was prepared
frominternedi ate 11B and
3-trif|uoronethoinonbenzene in _anal o
prévvelopeenyAitemethyk 1 frériffugromesheraorhenyl- 1 %EY%%%%"OXYIIC acid
MS: 355.2 (MH).
PhO¥aé @cﬁ’ﬁ?&)’ﬂd' wadReparkd by @&hhﬁl‘ i d‘ﬂ@fl@é‘ﬁﬁ&@l@ﬁs Bh@RYhiot isomer -

H pyrazol e- car box lic acid ¥ estér can al so
Béwlglbqoavle%f% el rﬁbmré@the%ahw ¥ HdrRygagele-4-carboxylic  acid

Etﬁ?l%te@ﬂonb@rm%ﬁgn &f intermediate 6. MS: 327.1 (MH").

Alternatively,  5-cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-4-

carboxylic acid can be prepared with complete regioselectivity by the following protocol.

To a solution of intermediate 11A, 2-cyclopropanecarbonyl-3-oxo-butyric acid ethyl ester
(2.0 g, 10 mmol) in acetic acid (10 ml), cooled at 5 °C, was added a solution of (3-
Trifluoromethoxy-phenyl)-hydrazine (2.1 g, 11 mmol) in acetic acid (10 ml). The
reaction was allowed to come to room temperature (1h) after which time the reaction was
concentrated, the residue dissolved in DCM, washed with saturated NaHCOs, (Na,SO4)
and concentrated. Purification by flash column chromatography (EtOAc:n-heptane 1:9)
afforded 5-cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-4-



10

15

20

25

(M+) B) _
3-Cycl opropyl -5-nethyl -1-(3-trifluoronethoxy-phenyl)-1

WoR@yosR2ol e- 4- carboxylic acid The title conpoRCIERAES/059355

prepared from
3- Cycl opropyl - 5- nethyl-l-(S trléluoronethoxy 15
a yli h S .
Ry St BN e iyt aarSTHeuRh Y pRRLR: With NaoH in
amﬁl%yrtedmtatreecﬁate stfoﬂﬁ'ithdu(lmmpoum’tt ernedi ate 14
5- Cycl opropyl -3-nethyl -1-(3-trifl uoromethoxy-phenyl)-1
H pyrazol e- 4- carboxyl i ¢ ggigdnedfdf {5 t! € compound was
prepared by sodlun1hydroxrﬂ%£hy§r0$y sis of the mnor
i somer 20
5[ yfyicloprapyH3-18ethgt- hy 3-ttifli@onretidxyerheneh) Hék pypheey gartionyl]-
F%@Mﬁ??@lﬁ 4-carboxylic acid ethyl ester from
ion of internediate 6. MS: 327.1 (M) .

Al ternatively,
Beapyioh op trapyfhed@etm yth-4-pipgriderief hanehydedth bxgroplneriygé o dnalogy to

LA RERR & ot A R o B A R o P Y ocor
To a solution of internediate 11A,

2-cycl opr opanecar bonyl - Slnkmghdmyikb acid ethyl ester
25 (2.0 g, 10 mol) in acetic acid (10 m ), cool ed at

iR S enyh‘é“tﬁi’tézﬂ%éﬂ(eftz0k bty
acetlc aC|d (10 m). reactlon was allowed to cone

b 2 (gislaprenanegas & 25 @Righestdrme t he reacti on
was concentrated the reS|due di ssol ved in DCM
’T‘@%Qﬁ%e‘%&ﬂ ot %ég'h@stu?rq N 5. 3%“@@%%)) in&4,Cl, (15 ml) under argon
concentr at ed Purlflcatlon by f1ash col um
th? Sratas grddethynetied Gagrclopremi-aneprep@)oaty (2§ Bopa@ymol), followed by
’E_Kr?c}iﬁé @pgqlqu'ss ?mmat hytrhé nfigutd Whb YeroimRlhax Ke@he el dddlion of a

pyrazol e-4 WO 3211 PCT/ EP2008/ 059355 - 35

umyf F¥e O@wmlcefbm/lcequek (2 8l g> maldgn CH.CL (5 ml), followed by

? Fl&lﬁ@t(b(gnmpf?ﬁt Hl?n(ﬁ?taﬁﬂ tﬂ\é mxtlﬂ"f’gd'ak @Urr@@%t‘)Q)furttHer lh. The

inte di ate fords the title conmpound
TRERITTEES awésh];g r_ppezftgdl@wttb p?I3 piAICl3 dpred h(>N 4SQs) and concentrated.
ﬁ?ﬁnﬁ&lut)h RIRIRBANA Qﬁﬁﬂﬂe{tb%%fh)m{lft%@rﬁhélptg@g p@?ﬁtfl)rd'ed the title

peridi'n-4-one Reaction
nmﬁmgeﬁﬁdbﬁ8%ﬁ@n@ﬁ#dﬁﬂ@%Oﬁﬁﬂﬁdﬁﬂﬂdﬁﬂﬂe)|n analogy to
internediate 9 affords the title conpound. Ms: 408.2
5“!3'5)131(:{/@6&69@511'1—@%%&@16 4-carboxvlic acid methyl ester
Dicyclopropyl-T-(3- tr|t|u0ronetny| phenyl ) - 1H pyra
zoIe 4-carboxylic acid 10 A
Pheytitleo perBpait a3 oprgpargd olsaoalml@gyr @ ineryedntgy | 1B dwyefeaction of
intermediate 16A 2-cyclopropanecarbonyl-3-oxo-butyric acid ethyl ester with hydrazine

monohydrochloride. MS: 207.1 (MH").

C)  3,5-Dicyclopropyl-1-(3-trifluoromethyl-phenvyl)-1H-pyrazole-4-carboxylic  acid
methyl ester

The title compound was prepared by reaction of intermediate 16B 3,5-dicyclopropyl-1H-
pyrazole-4-carboxylic acid methyl ester with 3-trifluoromethlyiodobenzene in analogy to

intermediate 6A. MS: 367.2 (MH").
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To a suspension of magnesiumchloride (3.3 g, 35 mml)
in CH2C12 (15 m) under argon at 0 C was added

WOoreaonpi328t cycl opr opyl - oxopr opanoate (5.0 g, 35PEmBP008/059355

foll owed by pyridine (2.8 n1_,3 5 mol ). The m xture
was stirred for | h before the addition of a sol _ution

YOl IBLARA L I DAL G R, A Fnt syl I oRylic acid

10 . O s

35 mmol) and the m xture was stirred for a further I|h.
Thetitle eropownl wesspreparbik by reapieert efdhiermiediatesiBrgth Nd©iteigh analogy

. rated.  Purification by flash
%ﬁ%ﬁ%ﬁ%@g?gg%ﬁz Et QAc: n- heptane 1:9) afforded
the title product (7.4 g, 9999 as a colourless oil.
MS: 211.1 (M#). B) Intermediate 17
3,5-Dicycl opropyl - 1H Ryrazol e- 4-car boxylic acid net hyl

93&9&@%7%?21- Il-iiiélu‘gﬂ&&ﬁﬂl%ﬂﬂz‘ﬂ-ﬂ/gﬁylpﬁﬁ T é—@-c@#@%&l@é’ac‘i&

I nter y reactio I nt'er nedl at

2-cycl opr opanecar bonyl - 3-oxo-butyric acid ethyl ester ,
M t rﬂ@igm&m@mirhﬁamﬂmpmethomahewﬂleWrmzo\ehmrboghc acid
Setvt Qrgycl opropyl - 1- (3 -trifluoronethyl-phenyl) -1
Fl-ﬁ}ﬁl e-4-carboxylic acid nethyl ester 25 The

title conpound was prepared by reaction of ) )
The efite dfarprourglB vauss pa¢rayed dpr ojsgdtiomHof intermediate 16A  with  3-

Hﬂ@%&%@foﬁ;riﬁé&&%&éﬂe% Qﬁélggﬂ%_tiﬂbé!rm&%t% s AV 351.1 (MH™).

3-trifluoromethlyi odobenzerie i n anal ogy to

internedi ate 6A. MS: 367.2 (MH). WD 2009/013211

PCT/ EP2008/ 059355 -36 D)

3,5-Dicycl opropyl -1-(3-trifluoronethyl -phenyl)-1H pyra

BPb 8- A ROyl i-C3-88 b rdinethbl IpBe®@PAURG AMAS 4 REBBRVIRhcid
y reaction of internediate 16B with NaCH i n anal ogy

to internediate 6. Ms: 353. 1( ). Internedjate 17 .5
§ﬁ%-tﬁecwwépw§ PIRPared br Hydr gt ﬁ@ﬂr-lfﬁﬁa?fl}wf-lf By Pgalogy to
Adrenedif@6.008y337a (@Y. A)

3,5-Dicycl opropyl -1-(3-trifl uoronet hoxy-phenyl)-1H pyr

azol e-4-carboxylic acid nethyl ester The title

conmpound was prepared by reaction of internedi ate 16A

with 3- trifluormethoxyi dodobenzene in analogy to

intermedi ate 6A. MS. 351.1htdriMediate 180 B)

3,5-Dicycl opropyl -1-(3-trifl uoronethoxy-phenyl)-1H pyr

| e-4-carboxylic, acid The titl onpound was
BT R Ryo i by B e i EaD R ' anal ogy
to internediate 6. MS: 337.1 (MH).
A) ((R)-1-Benzyl-pyrrolidin-3-yl)-methyl-(tetrahydro-pyran-4-yl)-amine

To a solution of (R)-1-benzyl-pyrrolidin-3-ylamine (1.0 g, 6 mmol), tetrahydro-4H-
pyran-4-one (0.6 g, 6 mmol) in CH,Cl, (15 ml) was added acetic acid (0.7 ml, 11 mmol)
and sodium triacetoxyborohydride (1.4 g, 7 mmol) and the reaction stirred for 1h. EtOH
(15 ml) was added to the reaction, followed by formaldehyde (1 ml, 36% solution in
water) and finally sodium cyanoborohydride (0.4 g, 7 mmol) and the reaction stirred for
a further 15 minutes. The reaction was then concentrated, the residue redissolved in
CH,Cl,, washed with saturated NaHCOs, dried (Na,SO,) and concentrated. Purification
by flash column chromatography (CH2Cl2: MeOH 9:1) afforded the title product (0.7 g,
44%) as a brown oil. MS: 275.2 (MH").
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15 Internmediate 18 Methyl- (R -pyrrolidin-3-yl-
(tetrahydro-pyran-4-yl)-am ne A)

W@ ¢Rpa132Benzyl - pyrrolidin-3-yl)-methyl - (tetrahBer/BPiys/e593ss
n- 4- yI) ami ne To a sol ution of

(R - benzyl pyrrolldln 3- ylan%ne (1.0 g 6 mmol ),

] D
and sodlun1tr|acetoxyborohydr|de (1. 4 g, 7 nnDI) and
Ahmisparaioni @ningrinediett Fody (0.68 gE2 @kmE5paafdiadydodets ¢m charcoal
éd']]le 6{ %ﬁ%ﬂe%]ne V\&i?lél ;?P{\Eg)dqu)( l(?} It IW&S og?ég%t fehulifor 248 %he reaction was

I'on

dyaﬁ@buﬂdhydgh&éﬂ@@ndcgna%nnﬁdhpaﬁhdhmhéﬂceammbumd(Q4g,9F%)as
' f 15 m nutes. The reaction was

?hgﬁ%ggﬁ%gﬁﬁrg?égﬁkgﬁL resi due redissolved in CH2C12

, washed with saturated NaHCO3, dried (Na2SO»4) and

concent r at ed. Purlflcatldﬂjﬂﬁﬁﬁ¥ﬁiﬁhsh col um

chromat ogr aphy (CH202: MeOH 9:1) afforded the title

g bsdldn st hsBBanoRbata Mamidl %k 1

%R) pyrrolidin-3-yl-(tetrahydro-pyran- 4(£I) am ne A
be plélﬁsqomoaﬁdnmsa?r@@ﬁétl@ allglAgwo égtegmediatenid jtarting from (S)-1-

(0.1 g), cycl ohexene
?%hk??%ﬁﬂk%%@ %hg%n$§ ated at reflux for 2h.
The reaction was then flltered t hrough Hyfl o and
concentrated to afford tHatermediateZhpound (0.4 g, 91%
as 5 a brown gum Ms: 185.2 (MH). Internediate 19
E\?) Ly rrofl@n PYLARkbitHfie ity drochloride |
t'et r ahydr o- pyran 4-yl)-amne The title conpound was
to |nterned|ate 18 starting from
) Al 1=IBOK] he. MS: 185.2 (MH).
10 Internmedi ate 20 (R) 4- Pyrrolldln 3-yl - nor phol i ne

‘I*b @yﬁﬂﬁ’&éﬂ ef |ldlean roerythntol (1 9 g, 18 mmol) in water (10 ml) was added
(R - 1- Benz %rro i di n-3-vyl phol i ne To a

?;Qﬂl%ﬁlm@ﬁo@*ﬁtel( hyneleppd ﬁbq Iieeth(nlsﬂgreé for Bhprfietoniitile (10 ml)
wa; §ddeﬁ 19 ﬁmae@f% AAARE reaS@SH WM RSSO Afove %r&lﬁtatéeﬁsaus (R)-

and t he reactlon stirred for 16h. Acetonitri
Hﬁ@nwljpyrrfbdma%‘ﬂaaa% kG gthmmely vas éd%ﬁd%tawelm@adﬂ.aéﬁomtrﬂe (5

Yi@ﬁtofthls HRrRE 51 WRIMBVS RIS G}baﬁbt)@rtoﬁ‘}‘dr‘f&é st g, (l@)mmol) The reaction
- benzyl - pyrroI|d|n-3-yIan1ne (1.0 1) wa

waelsldrreds for Lominish afted whishowme rthe éea(cson rfh§ stgopifde removed by

E\}a&)Bfa@Joﬁ; tHe%lx@tYl@‘}nmé SRR BMENEEP BPN@H)CQL, d8d Cdpedtelly extracted
. he reaction was stirred f m nut'es

ftbeQDH bc rT hejdembires pragici iyachevee éltﬂ@ﬁu(NapSCé) r@fpagentrated.
P¥rification by flash column chromatography (CH,Cl,: MeOH 9:1) afforded the title

product (0.4g, 28%) as a brown gum. MS: 247.2(MH").

prep%éed.ln anal og

B) (R)-4-Pyrrolidin-3-yl-morpholine dihydrochloride

To a solution of intermediate 20A (0.4 g, 2 mmol) in MeOH (10 ml) was added
palladium on charcoal (0.1 g) and the mixture made acidic by addition of 25% HCI. The
mixture was stirred under 1 atmosphere of hydrogen for 16h, after which time the
reaction was filtered through Hyflo and concentrated to afford the title compound (0.3 g,
86%) as a brown gum. MS: 156.9 (MH").
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evaporation, the m xture nade basic by addition of
NaHCO3, and repeatedly extracted 20 with CH2C12. The

W@ orehlomdl or gani ¢ extracts were dried (Na2SO4) PG EP2008/059355

concentrated. Purification by3ﬁgl ash col um
chromat ogr aphy (CH2C12: MeCH 971) afforded the title

product (0.4g, 28% as alg QW g VB. 247.2(M+). B)
(R -4-Pyrrolidin-3-yl - rpkuﬁgne—g—lhydrochloride To a
solution of internediate 20A (0.4 g, 2 mml) in MeOH
Ni(@trahy)-4rbly dekgt gy rraliipdtyllagtietamidehydracilodte (0. 1 g)
and the m xture nmade acidic by addition of 25% HCL.
| ; S Rl gremgr e of

: pacti on was

filtered throug h Hyflo and concentrated to afford the

ol S@hﬁwpzfdm@n()e‘l -3zido-1-lgayl-meraidbr-dvah g, IMBimal3épgpared as
?%e&e ﬁ@aéﬁ%gggg%@%%%o %@T’IS Eng%Q)Oﬁl IQ[@@%TS@O mﬁ Qvas added Rainey nickel
(05 1y dndxihe pgmngnlvmsrsngreyllgndea@et aingepheyadpbbhdrogérdéor 1h. The

ﬁ}agt&onr was, Sheﬂ fi té:%egl tlhr%lglﬁy%)l[ﬂo andp():/ornrcg?trﬁed he rejmdue Jas I’rnedlssolved
teClioCh (§aghlitandmdded to saturated NaHCO; (5 ml) and stirred vigorously while
Z I CHqn- 3- (0.6 -
st PRORY] SRYTAR I sl 00 15 mivc
%r Bhich 3y the OM (20 sapdratads wartdddedRANASY:hiaol edoncentrated.
t iy -

f?ﬁnéc gl%)l ﬂ%sﬁ Oﬁ e%?@n%?wﬁh%ﬁ&ﬁ%rcggﬁg%%ngl) aff%rded the title
plddiueir(@dl g,hB%ugMSI—gﬂSllo(l\éHd) concentrated. The residue

was redissolved in CH2Cl2 (5 nl) and added to

B NUI fh & zk
reaction was stirred for 15 minutes 10 after which
Thensitle peodirqgarsis Prorased Epar anteranedigse @ Lo rtivelydrogepgidy) in a manner
[ by flash col um

?3?%%3%1?%%@95 3R 1&5@3&4@%1) afforded the title
product (0.4 g, 689@. MS: 235.1 (MH). B) N ((trans)
-4-Hydroxy-pyrro|idin-3-¢n¥igﬁéﬁigﬁﬁ de hydrochl ori de
The title product was prepared frominternedi ate 21A
@Mﬂ&ﬁﬂé@&ﬁnﬁﬁﬁ@n in a manner 15 identical to
I nter iate 20. Ms: 145.1 (MH). Internediate 22

Met hyl rrolidi ne 3-Methyl rrolidine was prepare
ééw%rbglcwrﬁﬁ@memaw prepsged @f@ﬁqubzée@l Mgl. Ghgm. 29815, 25, 385,
Internmediate 23 20 (trans) -4-Methyl-pyrrolidin-3-ol

hydrochl ori de Intermediate 23

(trans)-4-Methyl-pyrrolidin-3-ol hydrochloride

The title compound was prepared from (trans)-1-Benzyl-4-methyl-pyrrolidin-3-ol
(described in J. Med. Chem. 1992, 35, 22, 4205) by hydrogenation in an analgous manner
to intermediate 20. MS: 102.2 (MH").

Intermediate 24

(cis)-4-Methyl-pyrrolidin-3-ol

A) (trans)-3-Hydroxy-4-methyl-pyrrolidine-1-carboxylic acid tert-butyl ester
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The title conpound was prepared from
(trans)-1-Benzyl -4-net hyl -pyrrolidin-3-0l (described

WO p00g/o13ed. Chem 1992, 35, 22, 4205) by hydr oRErEP10081059355

in an anal gous manner to int et diate 20. Ms: 102.2
(MH#). 25 Internediate 24 (ciS

TR gar iy 2 AT 27 7 g e bR REEHSl 10 ) gndrietytamine (1

ey 7 abooly wasstlded WV 20084 1dE 32.81g, ROMNEPLATBIE5985Hn stig@d for 2h
ut f i.ate 5

%C@?J(hl d Il?r({l)l? w%sntv?asfé?cﬁyvl%g}}n %gur%%d ﬁ%ﬂ(@)ﬁ”ﬁ%} aZSO4) and

astdedtr8ed abiordyrdy the éitl¢ ralugt (048 gmphit. )adS120@.4r(d&d )i on

stirred for 2h after which tinme it vvas washed with

H?Eéfsr)a} ﬁﬂ:tﬂ}ﬁ‘qugnurgrlﬂe%goxﬁé)\gg%%l),oha&g 1 c 818"% 5@8%%E—gut¥l ester
tording the title product (0. A Y/ S ;

(MH). 5 B) (CI s) - 3- Met hyl - 4- (4 nltro

Tp @rﬁpbyiomgf)mtpym(batﬁ ditnd08-& driboved) iepheeoylghoshindytlyg, 4 mmol),

§: Shtn]?§benl&ca% )SP%:']%SLI &Eﬁﬂgﬂ)t Tﬂ %mef% q 1@ ( 900§ec9 tod °C is added

diisepterybendicirborditd (0.0, § mmolﬁlﬁnbpwm Tlot reaetéon( 50herl gllowed to
%%‘.919 ?ﬁq%l Q?QR%%J[L? ggg %grre(ﬂj 'fét:c'rﬂ‘fw apY | V@ﬁ&g kiR tiﬂg )e%elcﬁgﬁ mixture was

,_1

i ropw se e reaction is
albsodwddbnt@ silicagat Andt p@uﬁlqdebiyp@asatcuhmraddomamgradlyf(@tOAGh -heptane

élfsi efhé"ilhﬂl C;gkohh El%i)s[loﬁzl %éécg&ba%ﬁ ﬁd@’?ﬁ gl%%)bsﬁﬁba%q 3 (MH").

chromat ography (Et OAC n- hept ane 2:8). The title
-Hyd i pirekidine-1acaplbaxyhc acd iait- -buatyDestgr

9% M5: 351.3 (MH). (cis) -3

T e 44 BTEL, @gl 3 ﬂﬂJl%héjﬁlg’s%lvea 1n ﬁ/ﬁ:@‘?{(}’d III’IB Al s)gdlum hydroxide

tert-butyl ester Internedi ate

-3 501 @9 |rmnnﬁ@qd(thorrn¥t)lrgh@t@bm mﬂuwmm Hoe m(euhasol was then
F)ﬁlpoﬁl%d ﬁqd@i@ lr%suﬂféqreallgﬁ)l\md)ﬁl lErt@AP alsRed mhrsgulré’[éd E\QHCO?) dried

he net hanol was t eva orated and

(Rubdue Puticsgon be cﬂaﬂnccé@mcchrcwa@mé@pw { GHsGE: Me&ﬂé §8:2) afforded
@% f +col um
{gﬁr o tr%(glg Sﬂ6 %'%él?paﬁs 3 E&édﬁésg%ﬁl % eL!d(EMit?Ihjé title

roduct (0.6 g, quant.) as a col ourless gum NMs: 202.4
Eﬂ/ﬁﬂiﬂ(ﬂlﬂ&@dm_‘ﬂé&t&ﬂp@w@@l&kn 3-ol hydrochl oride

To a solution of internediate 24C (0.6 g, 3 nmmol) in

@b 0xX3hR1ibs oY ﬁlt%ﬁda@@@@c (%Qs fgy@r RERb191ih Cdiggdrd &ﬁnm wwas added

4N i n di oxane e reaction stirred

brdroglode acwkh@cml 4Ny %lﬁéaf}eeé%mfﬁ%l )wad teorregiy ﬁtréedi for 2h, after

@Hcﬁrtgﬁé'@letr%tﬁ)h Wa@ go&reﬁgh't‘éﬂ aford‘in@thleﬂ@H r()dtﬁ§((ﬁ4 g, quant.) as a
white powde M5: 102.1 (MH). Internmedia 25

Hh%f’ﬁ‘ydefpw3’ dp?-dh(Mfé Jol hydrochl ori de

Intermediate 25

3-Methyl-pyrrolidin-3-ol hydrochloride

A) 1-Benzyl-3-methyl-pyrrolidin-3-ol

1-Benzyl-3-methyl-pyrrolidin-3-ol was prepared as described in Tett Lett 1996, 37, 8,
1297, by addition of 1-benzylpyrolidin-3-one to methyl magnesium chloride.



10

15

20

25

25 A) 1-Benzyl - 3-net hyl - pyrrolidin-3-ol
1- Benzyl - 3- et hyl - pyrrolidin-3-o0l was prepared as

wa@emenoidzed in Tett Lett 1996, 37, 8, 1297, byPGHEP1008059355

of 1-benzyl pyrolidin-3-one to pethyl nmagnesium

chloride. WO 2009/013211 PCT/ EP2008/ 059355 -40 B)

Ihllaylg ochloride To a solution

1 mol) in MeOH (20 nl),

was added 25% hydrochl oric acid to aci dify the

Teacol wivnf l ihigenedipte A @) gntlavetat & ¥BEOHI0 ml), was added 25%
Hoashe ni R0 de UMt EIR G EAGLLAR (TR, Hydrogen

wﬁs gmtbfbt@bladhinttm thd reactidre whdact anagitgedf inl @ @pmalcation bath for a

EQ’E }(_ébf{eg%h?c'ﬂquﬁé) CGDIBh Gs Bfteref: ﬁ%ﬁglﬁﬁs—ﬂ/ﬂf (SIEH ]c_gncentrated to

as a brown sol

QfM&fd)the fiti¢ prodedi (At5ez, @Bant) as a brown solid. MS: 102.1 (MH").

(3R 5S)-5-Met hyl -pyrrolidin-3-ol hydrochloride The

title conpound was prepar ment of

(2S, 4R) - 4- Hydr oxy- 2- mc;thI??I"'A%dfa["'eﬂst
pyrrolidine-1-carboxylic acid tert-butyl ester
(ARe39r3-Methyilpydrolifid3-othednodldggide 31, 8, 1598) with

hydrochl ori c acid anal ogousl y to internedi ate 24. ME:

Re- & El‘t\‘?vﬁ Lt treat $,4R)-4-Hydroxy-2-methyl-
3R 5R) - h ol?agdl'n 3- realﬁen&roch(ﬁorlR%Ie ¥1roxy ety
pYW@I@@W@Wlmsaért@ﬁéw@d @?ert(de@;rlhed]tm df Med. Chem 1988, 31,3,
{ [ 1 4. MS: 102.2 (MH"

%) SO TRy Fpirpefiaiadt Mg do22 (MHD).
(described in J. Med. Chem 1988, 31,8, 1598) with

hydrochl ori ¢ aci d anal ogdotdripediatd 3% er nedi ate 24. MS:

102.2 (MH). Internediate 28

S3 Meee VAL W o 1RINE B R cRioPide hydr ochl ori de The

gﬁﬁlg)s%:on%%ﬁnﬂ(}&v\%s pr epa?J ﬁ”b;}’ tF’eat nment of

2S, 4S) - 4- Hydr oxy- 2- et hyl - 20

be rigla gpm@ound aWbSoW‘FHaéeda@in tregimpeng yely (2R 4Rerd-Hydroxy-2-methyl-
ﬁﬁ?ﬁ%ﬁ@%afﬂ%x}hﬁﬂ&@h@mbéﬁ%ste@%@smﬂa@@ in 4 Mékp@‘)em 1988, 31,8,

rochloric acid anal ogousl to internedi ate 24

AES8) j[\@%I hydgoghloric apm@ya}pggpsg‘f@ 1;_ag:rmed1ate 24. MS: 102.2 (MH").
(3S,5R)-5-Met hyl -pyrrolidin-3-ol hydrochloride The

title corrpound was preparngerdifest ment  of
(28 4R) - 4- Hydr oxy- 2- met hyT - 25

oI|d| ne- 1- carbo%llc acid tert-butyl ester
(e ety Tolignchenhsbechlondes, 128, 4, 1040) with

hydr ochl oric acid anal ogously to inter medl ate 24. M5

102 2i1d MopouM® R00Y0da2d LoPGldaER2A0BF 059365 4-Hydroxy-2-methyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (described in J. Am.Chem. Soc. 2006, 128, 4,
1040) with hydrochloric acid analogously to intermediate 24. MS: 102.4 (MH").

Intermediate 29

(3S,5R)-5-Methyl-pyrrolidin-3-ol hydrochloride

The title compound was prepared by treatment of (2S,4R)-4-Hydroxy-2-methyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (described in J.Am.Chem.Soc. 2006, 128, 4,
1040) with hydrochloric acid analogously to intermediate 24. MS: 102.2 (MH").
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-41 Internediate 30 ((2S,3R)-2-Mthyl-pyrrolidin-3-ol
hydr ochl ori de To a sol ution of

W@ 2898Rp11L- benzyl - 3- benzyl oxy- 2- net hyl - pyrr ol | BCTEPZ088/659355

g, 5 nmol) (prepared as desc_lr_r%l%v_ed in Tetrahedron
1998, 54, 12547) in MeCH (10 was added 25% 5
hydrochl oric acid to acidf . adi um on char coal
(0.5 g). The reaction m%&%@%der an at nosphere
of hydrogen for 16h after which tine it was filtered
(28,8 By3- Migthlybpyaolidio sncléntdredhédatideo af ford the titled
product (0.6 g, 75% as a gum N5 102.2 (MH).

te ' -
[RSRITEUPRE, PR ol bemalony eyl kg (0 tyed mmo)
(i0efidred a5 ddsaibedrindatthedacn p¥o8pat 454y inldpIH et inbrwasfadded 25%

-.4- : - idin-=I . ) )
GRS TAE PRSI Balpian, psady g rscon was e
(oldss ani dvmdspherdef lerdocgenl fes 1 QD &er v88¢h imei6@ys filwdred through Hyflo
a : 1N | . ; +
M&g&%@{;&& %ftog(riﬁrgegl{ltge?lg&égl}{ct?&6 LRETRA Ake 8 108 (vHY).
1- Pi peridin-4-yl-imdazolidin-2-one 15 Prepared
followi ng the protocol pubtdreieddtd i W2005/ 101989 (A2)
Internmediate 33 1,3,8-Triaza-spiro [4.5]

- i P : ing .o the procedure

@ﬁ%ﬁ?? h{y&ﬁ’?ﬁh‘g&%&%&&@Eﬁ%&%gg‘g’%@%&22, 7620- 7651.

| nternedi ate 34 20 1-Oxa-3, 8-di aza-spiro [4.5] o

tbe e prodacPyesprpated by deptiotrgtion of higans) dcluduee-3-pyrrolidin-1-yl-

B8 513 0w By aE sa8” Regedia fragbitics Joba, 30, 1169
witB hpieprhlosisiarid analospustieiodnermadiatedioo MéS: 7 bpAMEH ).

according to the procedure published in J. Med. Chem

1995, 38, 3772-3779. Internediate 36 5 cis-

(3- Met hoxy- t et r ahydr o- pyrlakrmediate 3ot hy| - anmi ne A

slurry of 3-nethoxy-tetrahydro-pyran-4-one (0.4 g, 3

MPoperitis-aryl ifadaz0lidiM0N3AO93266( Al) ), ammoni um f or mat e
(1.9 g, 30 mol ), 10% pal |l adium on charcoal (1g) in

%&P%%ﬂ??l%?/vigl% t}gelg)ggprype peu\rlngfghesdt iin %8‘30(%\/ Fd’lrég& PAZ)af rer

Intermediate 33

1,3,8-Triaza-spiro[4.5]decane-2,4-dione
Prepared according to the procedure published in J. Org. Chem. 1996, 61, 22, 7650-7651.

Intermediate 34

1-Oxa-3,8-diaza-spiro[4.5]decan-2-one

Prepared according to the procedure published in J. Med. Chem. 1995, 38, 3772-3779.
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t hrough Hyfl o, the m xture concentrated to renove the
MeOH, the residue taken up in 10 Et20, dried (Na2SO4)

waeaooneentrated to afford the title product POI/EPZPN8/059355

49% as a yellow oil (contam pat ed by 10-20% of the

trans isonmer). 1H NVR (300 MHz,” CDC13) (cis isoner) 6

1.60-1.80 (2H, m, 2.95- 0 CAH 322343(5H

m. 3.82-3.95 (1H, m), i—gq—%—]f%‘;t

I ntermedi ate 37 15 _

2R Dipxa-spiraldidhdegang-1,3tddeneahy dr o- pyr an- 4-yl ) - car bami ¢

acid tert-butyl ester To a solution of

PRparkd ReAF NI EBUEHe%rbggdﬁlr@delﬁﬁédh% J(Yel. OherR, 1999) 38, 3772-3779.

tetrahydro-4 pyran-4-one (0.6 g, 6 mmol) in CH2C12

(15 M) was added acetic acid (0.7 , 11 mmol) and

sodi um tri acet oxybor ohydr 12l 30 7 mpl) and the

reaction stirred for Ih. The mxture was then washed

\Mstﬂﬁ—Mathox&tﬁmmddmaanﬁyldm@hyl(mzsm). Boc

anhydride 20 (1.3 g, 6 nmol) was then added and the

Aeas‘lzﬁtjr}pnoﬁt Brrﬁﬁgo{)p{etﬁh bt Jn @3}1{ a(t)téler \M'y CHlm&l'd@?crlbed in

It was partially concentrat rou ug of

W@W%P 268471 p: a%mugsfosmaﬁr{d 9 gzéﬁdéﬁlo%aﬂ%% Paﬁédltlﬁbon charcoal
|11<ii UeatdriMEOHL (115,M8TRI1) wa§ ¥edrehexafrsht hfted QVhicﬁ tEh&hit was filtered

added pal | adi u dr oxi coa
E%O&%Mﬁ&hf RS P oo ATk e (e R0 iy Hegpyg taken up in
&f,Oedrigdh{NhH SO madtdoacangiacdd tonffaadbsthiitith eredlict (3.2 ggt9%) as a yellow

!E%f( éochtglﬂg‘:gg (an@? ) Qé%f(gfn{hg t{;gns qg(ﬁ%erg S ;filhlgl\/{W%O %ﬁg “8bc13) (cis

@9@@!)0&3@@]1 &@CK‘E/PEP@OQE?/S%@BQEH mA 3.1 48 reldi m)e3 88-3.95 (1H, m),

4 31 Metshy b nd); pi peri di n-4-yl -pyrrolidin-2-yl)-nmethanol
di hydrochfl or| de A

4- (2- Hydr oxynet hyl - 2- net hyl - pyrrol jdin-1-yl)-piperidin

e-1-carboxylic acid terth'n ]ﬂ}m&%{zer 5 To a sol ution

of (2-Methyl-pyrrolidin-2-yl) -nmethanol (0.2 g, 2

(RyePyrrélptieBayledettphydrepyrahidoyl)-odrbamic acid tert-butyl ester

al pha-net hyl - DL- proline), 4-boc-piperidinone (1 g) 5

ool polutieetaf  Radi- blenl(flep}lroﬂd,in-z }dmnin)e (10 @HBGhehol)1 Getmdbydro-4H-
d [ vd

i FEGRG S ¢ ] Bl PEEAPARSR8e b deigpg ol 1 ol

amlssctdmem tda¢e¢m§eybomht>f&r1®-|Qlell2,l 7 rrmslh edd whd reagatnustateddor 1h. The

gnxl_t#(l:fcggw sdr I ed channv%gﬁ)satur qec? R]rell f atd?% %eggi)&)ﬁt B8O anhydride

Ponat ogr a
(]l 1y, ainiroold efdastthm tddedeangrtbd lneetctl()ﬁ) sﬁﬁ*e@ forle%rtheaéloar after which

e Ryt Bt Brny O et 5157 (Cltagl gt 95 and
d@ﬂtyniumedhl Eiolthlereﬁmiua (848lg.tl iromobf cycttﬂexmc{llahb iB&LAOH (10 ml) was
g(?deg paﬁadlum hy%x&le on cgarcoa QS l(gJJ and he\:Nranslxtagedwgs heated to reflux for
2h after which time the reaction was filtered through Hyflo and concentrated to afford
the title product (0.2 g, 85%) as an orange gum. MS: 271.2 (MH")
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hydrochloric acid (2 m, 4N in dioxane) and the
reaction stirred for Ih. The reaction was 15 then

weomeern2iat ed to afford the titled product (0O.BSI/gp2008/059355

quant) as a |ight brown gum . 199.1 (MH)
Internmediate 39 1- (1- {3- ~-2- (4-Chloro-phenyl)

-vinyl] -phenyl}-3,5-di yrazol e- 4-
car bonyl ) -pyrrolidin-3-y npinp'%medla % ochl oride 20 A)
Mt e e P neR) e ebiondeny -1

- yr azoI e-4- car bonyl ) pyrrol idin-3-yll-carbam c acid
A b S 19 g idhi a1 kinki -2 {carbbx{/llc lacid tert-
esgg;ml ) 3- (t ert - but oxycar bonyl am no) - pyroli di ne
% 3 mol), EDCI (0.69 g, 4 mol) and HOBT (0.4
, 3 mol) in DM (20 mci was added triethyl am ne
(g % setutions aimiatlylettipymelidiedeyl)-oretianiol (8d $0t mmol)Thwepared by
@5%%%{:“ 03{7% ?nettmq) gg}iaﬁﬁ‘ébt BalRe 1]&5&9}1 O IV%dS hﬂnol) acetic acid

citric a
ght mla? e@rnﬁlaﬁm@{z%ﬁlédnl() Ner@ 3ddyd mumdnla@quapmydrlde (1.l1g 5

PUASLERAEDc Bl A9y PLATRGC, O LR i i

pegdotith f(alursteé NBXOPs, alsied (WaiSd) frodrondeBtrasd.1 PBrIfIMtlon by flash

%;g;r}%@%g BRHDRTTHEGRRORMO50ER Bl b5 5 1000

bfov@n Surdi e ﬁ99 2I(M-Pbyr azol e- 4- carbonyl)
- pyrrolidin-3- yI am ne hydrochl oride Internediate 39A

Lidbrig@nner

I ng P as a
whte solid : 421.3 (Mr, 1 ) 5 Exanple 1 (1- {3-
Te)ya S@uthmomt@rr@eqsﬂérém (g P L @qu d@xenau(btmlylwas added

H{“&B&’Hl@ﬁga?& ¥ hﬁ 41‘& l}l d&%anewﬁidi ﬂféyreﬁttﬂa}ﬁls)lrreﬁ fc;lr 1411 The r\eactlon was

azepan hanone
then csestqmtﬁamd t@fafferdzdneglﬂ(ed ps@duﬁ%@ 95 éfqtt@nn)sas a[hngbrown gum. MS:
I@jﬁMﬁwForo phenyl) -vinyl] -phenyll -3,5- Io
di et H pyrazol e-4-carboxylic acid (internediate 1)
and 0.21 g (0.50 mmol) of HATU were dissolved in 8 m
of DMF at RT. Wiile stir rpzfgmedialdsg = 0.22 m (1.60
mmol ) of Et3N were added drop by drop. After 30 mn,

& (895 UtE) M (DOEChRr& pheyl{-Oin9 0 -pA¥AYY -308- didnethyl-1H-pyrazole-4-
carbonyl)-pyrrolidin-3-yl-amine hydrochloride

A) [1-(1-{3-[(E)-2-(4-Chloro-phenvl)-vinvl]-phenyl}-3,5-dimethyl- 1H-pyrazole-4-

carbonyl)-pyrrolidin-3-vl]-carbamic acid tert-butyl ester

To a solution of intermediate 4 (1.1 g 3 mmol), 3-(tert-butoxycarbonylamino)-
pyrolidine (0.6 g, 3 mmol), EDCI (0.69 g, 4 mmol) and HOBT (0.4 g, 3 mmol) in DMF
(20 ml) was added triethylamine (0.6 ml, 5 mmol) and the reaction stirred for 2h. The
reaction was then concentrated, redissolved in CH,Cl,, washed with 10% citric acid
solution, saturated NaHCOs3, dried (Na,;SO4) and concentrated. Purification by flash
column chromatography (EtOAc:n-heptane 4:1-1:0 gradient) afforded the title product
(1.3 g, 82%) as a white foam. MS: 521.3 (M", 1 Cl)



10

15

[ 1,4] diazepan- | -yl-ethanol in 2 m of DW were
added drop by drop and stirring was continued for 20

Whowwss1Ri1 RT. The reaction mxture was poured PCE/BP2008/059355

crashed ice and 15 extracted tyjce with EtOAc; the
organi ¢ phases mere mashed Wi t mater dried over

D ra ole 4-

G PG athhruethe title conpound as
colorless oil. NB 507.4 (M+, 1Cd). WO 2009/013211

f?&ﬁagd?% %xﬁ Fﬂ?ated %ﬁ%%&lﬁ)& a(cild' 111361 su[mlguEﬁqanger to intermediate

3% hfaryline- t13¢ Etldpeldhyﬂ asB¥ipty salicbMS4 4913 (M 41 Cp1-
met hyl - pi peri di n-4-yl net hyl ) - pi perazin- [-yl]

-met hanone G N O 13N N~ L N5 A solution of 0.40 g
(1.10 mol ) of 1-13- [(E) =2Z-(4-chl oro- phenyl) -vinyl]

- phenyl | -3, 5- dlethY E yrazol e- 4- car boxylic acid
(HMﬁM&&@mw@mmmﬂ ¢ayli3Aardiethybt Hapyrazol-4-yl)-[4-(2-

) - -1L zine were dissolved in
{Héﬁyoé“ﬁ%@fﬁﬁ%%%ééo ﬁ,ﬁgﬁhﬁggﬁ t hen cool ed down to O
C and 0. =0.35mM (3.2 mol) of

N- et hyl/nmor phol | s added drop by drop. After 2

BSUrS_SNi I i ‘a solution of 0.21 g (1.1 mol)
1-(1 10 yl-p - pCberazine in 3

m of MeCN was |hen the m xture
was war ned u

ti Pi nued for 20
hours. Subseque \boureo into crashed ice
and extracted twice w ft OAc; the organic phases
were washed with water,>dried over magnesi um sul fate,
filtered and evaporated The residue was purified by

Elﬁﬁﬂuﬁp$ﬂ@ﬁogW@%@ﬁhHﬂﬂﬁBﬁYgé@H%@i%i ghféhgniy%hg:ékenﬂ}35-

to afford the title co as col

fisthyb6 - pyraaale-4- cﬂ@y{yhc Fichripteemedipte-1) 3nd P.20 @)(0.58 mmol) of HATU
(véreqlgsgfvgflﬁmgr}m of MMM RT. pk}\ermél s}urr?fng (ﬂf@% hyd 22 ml (1.60 mmol) of

H pyrazo 4- pyrrolidin-1 pi peri di n-
Et) Wern@ﬂﬁghdm PO After 30 min, a solution of 0. 076 g (0.50 mmol) of 2-

[1,4]diazepan-1-yl-ethanol in 2 ml of DMF were added drop by drop and stirring was

continued for 20 hours at RT. The reaction mixture was poured into crashed ice and
extracted twice with EtOAc; the organic phases were washed with water, dried over
magnesium sulfate, filtered and evaporated. The residue was purified by flash column
chromatography (CH,Cl,/MeOH 1:0-9:1) to afford the title compound as colorless oil.
MS: 507.4 (MH", 1Cl).



Cl NNI \'\ 20 In analogy to the procedure described
for exanple 2, 1-{ 3-[(E)-2-(4-chloro-phenyl)-

W R 0132pNen -3, 5-di et - razol e- 4-car P2008/059355
pawph)32phenyl } - 3, 5- di et hyl - 1H pyr azol e- 4- car bRRI/ES
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acid (internmediate 1) and 4 V@% 009/ 013211
PCT/ EP2008/ 059355 -46 pyrrolidin-1-yl-piperidi ne gave

the title conpound as col or e jl. M. 517.3 (M,
1d). Exanple 4 [rac] (1-#@% ) - 2-

(4- Chl or o- phenyl ) - vi nyl ]

(Ip e ¥)-2-(3; Cﬂaldtoeplhmyl)imﬁwaml} 3,5ydiythyl BH-fyrazol-4-yl)-[4-(1-

di t Iam I none C' ONNN N
<A SR e e gt Berdt bR B cxami e 2

1- { 3- [(E) 2 (4- chloro phenyl ) -

vi nyl ] - phenyl } - 3, 5-di et hyl - 1H pyr azo

acid (internediate 1) and [rac] -

di et hyl - pyrrolidin-3-yl-am ne gave title conpound

ag col orl ess 0|I dya 05. 3 (M, 0 1Cl). Exanple 5

[ (et hyl - hex-)1- ynyl - pherfyl ) - 1H pyr azol - 4-yl ]

{periginél- yl)-nethanone O, -

pcedure described for
-1 - -1 -ynyl - phenyl)
-1H pyrazol e- 4-car onNic acid (internediate 2) and
4-pyrrolidin-1-yl-piperidine gave the title conpound
as colorless oil. Ms: 461.5 (N+H) WO 2009/ 013211
PCT/ EP2008/ 059355 -47 Exanp
A solution of 0.40 g (1.10 mmol) of 1- {3 [(E) 2 (4-chloro-phenyl)-vinyl]-phenyl}-3,5-

diethyl-1H-pyrazole-4-carboxylic acid (intermediate 1) and 0.18 g (1.1 mmol) of 2-

chloro-4,6-dimethoxy-[1,3,5]triazine were dissolved in 10 ml of MeCN. The solution was
then cooled down to 0 °C and 0.32 g = 0.35 ml (3.2 mmol) of N-methylmorpholine was
added drop by drop. After 2 hours stirring at 0 °C, a solution of 0.21 g (1.1 mmol) 1-(1-
methyl-piperidin-4-ylmethyl)-piperazine in 3 ml of MeCN was added drop by drop.
Then, the mixture was warmed up to RT and stirring continued for 20 hours.
Subsequently, it was poured into crashed ice and extracted twice with EtOAc; the organic
phases were washed with water, dried over magnesium sulfate, filtered and evaporated.
The residue was purified by flash column chromatography (CH,Cl,/MeOH 1:0-7.5:2.5)
to afford the title compound as colorless solid. MS: 560.2 (MH", 1Cl).

Example 3

(1-{3-[(E)-2-(4-Chloro-phenyl)-vinyl]-phenyl}-3,5-diethyl-1 H-pyrazol-4-yl)-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

N O
Cl
N\ O
N/N O AN

In analogy to the procedure described for example 2, 1-{3-[(E)-2-(4-chloro-phenyl)-

vinyl|-phenyl}-3,5-diethyl-1H-pyrazole-4-carboxylic acid (intermediate 1) and 4-



[3,5-Diethyl -1- (3-hexyl -phenyl)-1H pyrazol -4-yl] -
[4- (2-hydroxy-ethyl) -[1,4] diazepan- 1l-yl]

wo p@ohanone O N NJ NN O5 A PCT/EP2008/059355
[3,5-D ethyl-1-(3-hex-1-ynyl -_pyée_nyl )-1H pyrazol -4-yl | -
[4-(2-hydroxy-ethyl)- [ 1,41 diazepan-1-yll -nethanone
g‘?}é@gﬁ}é@%ﬁlﬁfﬁ%{gﬁ%ﬁ i}?eStnlﬂt[yﬁec_ogr?pso rnld%? golfoﬁgzss e M’é: 81 71'.3 (MH",
phknyl ) - 1H pyrazol e- 4-carboxylic acid (internediate 2)
and 2-[1, 4] di azepan-1-yl - ethanol gave the title

conpound as light yell ow oigxam@gl 451.3 (MH). 10 B)
[ 3,5-Diethyl -

- (3-.hex) | - [)-1 azol -4-yl | -I4-{2-hydroxy-eth

i B ety bhdmdne Sh b iy tasal-£90-G-
5  dibO¥anine-pydedidin-0-yd)-sethanooa of 0.11 g (0.30 mmol ) of

[3,5-diethyl-I- (3-hex- | -ynyl-phenyl)

-1H pyrazol -4-yl] - [4- (2-hydraoxy-ethyl) - [ 1,4]

di azepan- | -yl] - methanone i of MeOH and the

reaction m xture was then hydry ated with H2 (1 15

bar) RT for our. After regmoval the catal yst by

filtfation, soljvent was—evaporated conpletely to

affo t N s light yellow oil. Ms:
45573 ( )} 5- Di et hyl - | -
( 3- hexyl *pHenyl /- 4-yl ]

-(4-pyrrolidinf1-yF-piperidin- |I-yl)- methanone O N,
CCNN/N 20 2009/ 013211 PCT/ EP2008/ 059355 -48 In
anal ogy to the procedure described for exanple 6B,
3, 5-di ethyl-1-(3-hex- I‘-ynfyl -
amagy-ta thegyrpecdyre desgribed far exppids 2.di- 13- | (Ey2- (@ ¢héorogphenyl)-
Linyl|) 1n3roMmethiyE X ARl &2 oR)-4 Wabh ox Ik HROGREREH 1416 19hY®[rac]-
hyl plhflmg .orta;oolugd. as ‘yeu ow oi | Xi;ll\/s 46'15.F (I\/i—|+12/[ N
é‘ggﬂ%l‘pgrgh(%n— -yl-amine gave the fitle compound as colorless oil. MS: 505.3 (MH",
10 [€Bc]-(3-Diethylam no-pyrrolidin-l-yl)-[3,5-diethyl-I-
(3- hexyl - phenyl ) - 1H pyr azol - 4-
Example 5
[3,5-Diethyl-1-(3-hex-1-ynyl-phenyl)-1H-pyrazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-

yl)-methanone

@@J}%

15 In analogy to the procedure described for example 1, 3,5-diethyl-1-(3-hex-1-ynyl-
phenyl)-1H-pyrazole-4-carboxylic acid (intermediate 2) and 4-pyrrolidin-1-yl-piperidine
gave the title compound as colorless oil. MS: 461.5 (MH").



yl'] -nmethanone N N1110- N O In analogy to the
procedure described for exanple 1,

w@2®9airthyl -1 - (3-hex-1-ynyl - PCT/EP2008/059355
phenyl)-lkkpyrazole-4-carboxyjh;_acid (internedi ate 2)
and [rac]-diethyl-pyrrolidin-3-"1o yl-am ne gave

[rac]-(3-diethy|an1no-pyrr%xwﬁ'Eé-yl)-[S,S-diethyl-l-

(3-hex-1-ynyl phenyl)-1Hp -yl ] - net hanone as

L ABia) Py b APt A AL pDE D aRSy g i geran

tletlemethedoficor exanple 6B to yield the title conpound
as light yellow solid. Ms: 453.5 (MH). Exanple 9 15

(1-{3-[(E)-2- | |
(4- Cnl or o- phen@l nyl ] - phenyl } -3, 5- bi s- net hoxynet hyl
- | H pyr - 4- ethyl) - [1,4]
diazep<n-|-yl O N/ N~ ON~™O
I n anallogy fo th e ec—-for exanple 1,
1-{ 3-fNE<2-( | yl)-
%% yI'T-phenyl }} 3, 5- bi s- net hoxynet hyl -1 H pyrazol e- 4- car
boxylic acid (tnternmediate 3) 20 and 2- [ 1, 4]
di azepan- | -yl-ethanol gave the title conpound as

5 RBYoya 1oLy VB3 o9 v ‘

(144 |diwzeiran- hivdrpethandiey
-phenyl}-3,5-bis-nethoLinethyl-IFprrazoI-4- yl) -
fcl)ffar%l’c{ggqg il Podedtke BsBgBdddbPexabpid 1,332 HRaNLIE 3R exH-yNa-
phenyl)-1H-pyrazole-4-carboxylic acid (intermediate 2) and 2-[1,4]diazepan-1-yl-
ethanol gave the title compound as light yellow oil. MS: 451.3 (MH").

10 B) [3,5-Diethyl-1-(3-hexyl-phenvl)-1H-pyrazol-4-yl|-[4-(2-hydroxy-ethyl)-

[1,4]diazepan-1-yl]-methanone

0.027 g of Pd-C (10%) was added to a solution of 0.11 g (0.30 mmol) of [3,5-diethyl-1-

(3-hex-1-ynyl-phenyl)-1H-pyrazol-4-yl]-[4-(2-hydroxy-ethyl)-[1,4]diazepan-1-yl]-

methanone in 5 ml of MeOH and the reaction mixture was then hydrogenated with H, (1
15 Dbar) at RT for 1 hour. After removal the catalyst by filtration, the solvent was evaporated

completely to afford the title compound as light yellow oil. MS: 455.3 (MH").

Example 7
[3,5-Diethyl-1-(3-hexyl-phenyl)-1H-pyrazol-4-yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-

methanone
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20

5 1n analogy to the procedure described for exanple 1,
1-{ 3-[(E)-2-(4-chl oro-phenyl) -

W@ 2ovghiszphenyl } - 3, 5- bi s- met hoxynet hyl - 1H pyr azRCBEB2008(059355

boxylic acid (internediate 3) ,and
4- pyrrolidin | -yl -pi peridine gave the title conpound

Fraiolo 8l Bt 0getbd oL st O B o R i) St
Bhdyiyb- lfé{p:ymzyhé{yﬁydél-lj_)&ﬂrolplw dzybipipkrigi 12 -1-yl)- methanone (eliilam[())le 5) was
Ryt Pl BTSN it 3oy B SRORBE Bl

exanple 1, 1-{ 3-[(E)-2-(4- chloro phenyl ) -
vi nyl ] - phenyl } -3, 5- bi s- met hoxyhridyl - 1H pyrazol e- 4- car

boxylic acid (intermediate™3 and [rac]
e I t 1PQ!L 4-
POl B 10 R AT L O BT e

Pld:m@@m/ 059355 -50 Exanple 12 [5-

(3- benzof uran- 2-yl - phenyl ) - 2- net hyl - 2H pyrazol -3-yl] -

(3-di ethyl am no-pyrrolidjn- 1-yl)-nethanone 0 O NN N

5 Al

5 (3-bromo-p l) - zq
met hyl Jest qhd

- phenyN=1/net

nethyl ter 3.00 g/(10.p2 I)

4-( 3- bronD phenyl) - X 4- ¢y oxo- buty |c acid nethyl ester

were suspended in 16 m of Et and 0.485 g (10.52

mmol ) of net hyl hydrazi ne were added. The reacti on was

NRA8ky 4D ! prb el adbeabddfol Qa0 sTNERNE. GHULENny)-

was e Hgorate 1o an € resi e was partitione

pleenxbel! aytraolest-Fabesallic Eﬁ@&mt(@wﬁlatel‘h)ea@r lgjzati ddethdrygesdidin-3-
€4 frin me[‘?ac‘,?[_” (5 I'Ith@tﬂggl% g%ohd\ﬁq yl) 35 B%fﬁeté!/\llalz @Oﬁéx—ﬁ%yl—

vapor at ed he cru rifie
B‘hfrfﬂﬁaﬂé@mzhw(Yﬁrmzthanomthghemo@aw$ 949§ (gt ‘gl wehich was
;ubgéquently hydrogenated in analogy to the procedure described for example 6B to yield

the title compound as light yellow solid. MS: 453.5 (MH").

yl - 2H pyr azol e- 3- car boxyl i c
-(3-
H /3=tar boxylic acid

Example 9
(1-{3-[(E)-2-(4-Chloro-phenyl)-vinyl]-phenyl}-3,5-bis-methoxymethyl-1 H-pyrazol-4-
yl)-[4-(2-hydroxy-ethyl)-[1,4]diazepan-1-yl|-methanone

In analogy to the procedure described for example 1, 1-{3-[(E)-2-(4-chloro-phenyl)-
vinyl]-phenyl}-3,5-bis-methoxymethyl-1H-pyrazole-4-carboxylic acid (intermediate 3)
and 2-[1,4]diazepan-1-yl-ethanol gave the title compound as brown oil. MS: 539.3
(MH", 1C1).
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15

g (37% of
5- (3- brono- phenyl ) - 2- met hyl - 2H pyr azol e- 3- car boxyl i c

waeiodomethyl ester (and ethyl ester) as whit ePQDEBNS/059355

(Ms: nmethyl ester 295.1 M#, 1,Br; ethyl ester 309.1
15 M, 1 Br ) and 1.11 g (28%° of
5-(3-bronn-pheny|)-1-nethyh-$£+@¥6azole-3- carboxylic

acid nethyl ester (and eth ) as yellow oil (M5
[F:“—‘E)Fg/(.h)—gis(gl—e(fhlglgos—pl}enwfvingi] —pﬁgflylﬁg,Igyllis—gi?‘e'iﬁcyxyﬁlc}e%iy}— lw:lf)-yrazol—4—

B{(Bpyenlidinit-ahpeyilimphebyhthanemt hyl - 2H pyr azol e- 3-ca
rboxylic acid nethyl ester 20 1.40 g (4.74 mmol) of
5- ( 3- brono- phenyl ) - 2- net hyl - 2H pyr azol e- 3- car boxyl i c
acid nethyl ester (6~ (and ethyl ester) was
¢tissglved in 15 nl of "t ol uene and 1.6 nml of H20- Then
nzo[ b] f uran- 2- boroni ¢ aci d,
5. 433G / K3PO4, 0.29 g (1.04 mmol) of

i neNy 0.117 g (0.52 mmol) of
added. The reaction m xture
was degassed (argon) several 25 tinmes at each
addi tion. The reaction eated (100 C) for 24 h. At
RT, the m xture was par oned between chilled
wat er/ Et OAc (3x). The organi c phases were washed wth
WO 2009/ 013211 PCT/ EP2008/ 059355 - 51 water, with
Hytebagy te ghe preddacsdesdibasddor mapsd),, 1-f3-[(Eered-(horacphenyl)-

At SO, e AR By A e R AR O B ace
anct4-oyiretiding i -ylepipetidiRg gavettheiie forpeyrahstbsogi yelid). d3:g$H49.3

g§8ﬁgnpf 5- ( 3- benzof ur an- 2-
yl - phenyl) - 2- met hyl - 2H pyr azol e- 3- car boxyl i ¢ aci d
nmet hyl ester as white powder. Ms: 5 332.2 (Mt). C
5- (3- benzof ur an- 2-yl - phenykyamslegi hyl - 2H Ryr azol e- 3- ca
rboxylic acid A suspension_BT_%TQD g (2.71 mml) of
ﬁaé]Sﬂbﬁn[Z(E)‘-gr(m@oﬁb_me?Dydiﬁyljzﬁﬁaiym}yt,szifb-methoxymethyl-1H-
pyrazol e- 3-car boxylic acid _nethyl ester (6'A) in 8.50
RYragel- O3 whigthylp @i ey raelidr- lvwl%(wetha!@aem (5.42 ol )
of aqueous IN NaOH. After 2 h, reaction was dil uted
with chilled 10 water and extracted Ix with Et20. The
wat er phase was aci difjed with aqueous 10% KHSO4 and
Sltrasted with Et (2. These organi c phases were

i 149% NaCl , dried (Na2SO4) and

<Y g (97% of the title conpound
as [ . N5 .1 (MH). D
[ 5- (3- benzof uran-® vyl - KIT2- met hyl - 2H Ryr azol - 3-yl
| -(3-diethylamnot 15 pyrfolidin- | -yl) -nethanone A
solution of 0.124 g (0.39 ) of
5- (3-benzof uran- 2-yl - phenyl ) - 2- net hyl - 2H
RY L2y &0 %leﬁ[?rgpeg?éﬁ%é %&%%%ggo%é%%ﬁ%%m {Rf(EPYE 4%@%0oro-phenyl)

treated wt .
vinyl]-phenyl}-3,5-bis-methoxymethyl-1H-pyrazole-4-carboxylic acid (intermediate 3)

and [rac]-diethyl-pyrrolidin-3-yl-amine gave the title compound as brown solid. MS:
537.3 (MH", 1Cl).
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CDI. After 4 h, 0.055 g (0.39 nmol) of
3-(diethylam no)pyrrolidine and 0.217 m (1.56 nmmol)

W@booBwBIi n 1. 28 ml of DMF were added and sti rPCTIBP408059355

continued for 2 h. The 20 solution was partitioned

bet ween aqueous saturated Na / Et 20 (3x). The

organi c phases were washe 1L th,aqueous sat ur at ed

NaHCO3 and aqueous 10% NaOEXﬂBé—lf;ég (Na2S™4) and
evaporated. The crude product was crystallized with

- Gobpenfiame 2t yd-phiewrd) - 20mdtbel- @H(p%@@l dfyl]-(3-diethylamino-pyrrolidin-
}_ )(3- enzofuran 2-yl - phenyl) - 2- et hyl - 2H pyrazol - 3-yl
-YISIP ?]F]yl am no- pyrrolidin- I -yl ) -nmet hanone as |ight

pi nk povvder V5. 443.2 (MH). WO 2009/ 013211

PCFHAEP2008/ 059355 -52 Exanple 13
[ Benzof ur an- 2-yl - phenyl ) - 2- net hyl - 2H pyr azol - 3- yl

L 4- (2- hydroxy-ethyl) - [ 1,4] diazepan- |-yl]
ge OO ONNNW O 5 1n analogy to the procedure
din Exan'pl e 6D]

rrethyl- H yrazole 3-Jgarb y|IC/£d (Exanpl e 12Q])
and 2- ; N1-ol with DCC and
catal y aye the—tTtle conpound in

32% yi e[[das Joam : 445, 1 (MH). Exanple 14

10

[ 5- (3- benzof uran-2-yl - phenyl ) - 1- net hyl - | H pyrazol - 3-yl

N 633diretrvyplaamyh - merhydRHdpyrazdle wc)artmlvlnam@ah endth @ edteNand 5-(3-

acid and 5- (3 benzofuran 2-
§.00 pheiiyd2) maakephy (3o pior plzaolyB - 34-danxbebuytyiiic acdd irdeth ester were
_ (1. :
P AT aS D nd 0457 5103 rumel of pestyliydisging were added.
dbé deactiwt hyb h%d:cbun@eﬁ‘s)reﬂmn(:BSe‘Kh)fbr et efhen(thx avipére was evaporated

3508585 ARGt Bublalhaflod AN ERYARA By, The organic

phases were washed with aqueous sat. NaCl, dried (Na,SO4) and evaporated. The crude

product was purified by flash chromatography (SiO,, n-heptane/EtOAc 99:1) to give 1.64
g (37%) of 5-(3-bromo-phenyl)-2-methyl-2H-pyrazole-3-carboxylic acid methyl ester
(and ethyl ester) as white powder (MS: methyl ester 295.1 MH", 1 Br; ethyl ester 309.1
MH', 1 Br ) and 1.11 g (28%) of 5-(3-bromo-phenyl)-1-methyl-1H-pyrazole-3-
carboxylic acid methyl ester (and ethyl ester) as yellow oil (MS: methyl ester 295.1 MH", 1
Br; ethyl ester 309.1 MH", 1 Br).

B] 5-(3-benzofuran-2-yl-phenyl)-2-methyl-2H-pyrazole-3-carboxvlic acid methyl ester

1.40 g (4.74 mmol) of 5-(3-bromo-phenyl)-2-methyl-2H-pyrazole-3-carboxylic acid
methyl ester (6’) (and ethyl ester) was dissolved in 15 ml of toluene and 1.6 ml of H,O.
Then 1.54 g (9.49 mmol) of benzo[b]furan-2-boronic acid, 5.42 g (25.52 mmol) of
KsPOy4 0.29 g (1.04 mmol) of tricyclohexylphosphine and 0.117 g (0.52 mmol) of
palladium-II-acetate were added. The reaction mixture was degassed (argon) several
times at each addition. The reaction was heated (100 °C) for 24 h. At RT, the mixture

was partitioned between chilled water/EtOAc (3x). The organic phases were washed with
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20

- 53 2.40 mM of H20. Then 0.538 g (3.32 nmol) of
benzo [b] furan-2-boronic acid, 1.896 g (8.93 mmol)

WwW@RooB@R241 0.102 g (0.37 mmol) of PCT/EP2008/059355

tricycl ohexyl phosphi ne and O.pgg_g (0.19 nmol) of
pal l adium 11| -acetate mere added. The reaction m xture

153 ORS00 B0 LAReL 089, T R b, compc

styetduwieh SNap3Q4) pardt ¢viaponed. bEberdre ehidlihlagodatterdsediedatved in hot

a t
TS BOTR G 8P RR I RIIRRA LB EE o W bruan >
gi-pen@l) 25tethyb2Hapyraiot¢-Graerbbxflioficid taathyl regtemas evhiitalpowder. MS:
a%gj @&gct ed benzofuran esters ("H NWR). The aqueous

as s then acidified with aqueous 10% KHSO4 and
extract ed vvlth CH2012 These organlc1 phases ver e

evaporat ed to g| ve O 321 g o a mxtur el 1 of

1 r Wi
R %pw SEW%L ﬁﬂ”?r%lg%ﬂ') adnfgb?é! @A Grart- LA RV | Emethyl-2H-
§yr@8)lbéfmdquy]a?cna(2d yiethyh estgn (ﬁh{g)-in 8.5.0 ml of DMSO was treated at RT with
ss :?é(l' 'i%ﬁ%é\%\)ﬁzog{?ﬁlag’%ﬁ%\?ﬂﬁébﬁ CARE An(WR ot astdilthedd With chilled
patef and ramactp& émywirth bt Ak -vidterRyhase ovas Jcidified( Bithliagbhous 10%

KD, B G R B 50 gk TP SESRRRII R gy amshedi aqueous
I100(03\IaC15dr¢hde(th$@mandepwqraled o give D.84yg] ()97%r)ne>f Hertgleecompound as
eagents and the yield were
‘(VE gB?“%" %&%E‘f? e%Hb br ono- phenyl ) -
1 nmet hyl -i H-pyrazol e-3-carboxylic acid as starting
Phit er }- nzcd i y2 -4 cneel) pi- el 6l - pera ol i pd (8 dliethylamino-
dif?—l- —1mt p xture 1:1 of bronp and benzofuran
et hyI am no) pyrrolidi ne gave

(%3 br ono- henyl)

fresdiytion HlfpS)rlé‘tcg (339| l]nn(cg) ohf ebfgrbardaterapya-ylepliegyin=2-mgthyl-2H-
Fé @ Eenzo ﬁé\@agﬁ)@ Z%hen q gt/%r)/vaéﬂ'gzilted 'xqr_lth 0.063 K (%39 mmol) of

ran razo

i3 —Acﬂﬁeeﬂﬁyloai)ﬁﬁ 80,0 3;8;mm@l)| quﬁa@dletwl)lmnm)hm@rrbne{ Nl 0. 217 ml (1.56

f}.é;?lg g/gﬁz ur anr@& ﬁl\ﬂaeny‘% %;(ﬁi%a ﬁg?%ﬂﬂ '?/gllf%yr zlélg}lkdgfoﬂz h. The

pol@ordiwes ﬂvyttawmnd)bemqen clquelus- saturatﬁﬂ)NaHi@@k{Enéh 65x25 The organic
I €100

éﬂ_{égs F\’g%ge}c/fg%h C\F@h ?fg %ﬁlggrrsgﬂfr e&ﬁ@3ﬁ<§83 Yh8 a%u\@@lﬁs 10% NaCl, dried

eLROL)- and- qyyp@mtﬂd H }ylc]fud@prodmtmasamsmﬂupgl with EtlDfpentape to give

b)l?) han?ﬁ%/o)as f ESr 3' BhzoflBLE "Zlﬂ ph)enﬁ) %Z‘Qetgyl(ﬂ—l S?3%‘21201 3-yl]-(3-

ﬁ@tl(yﬁmmomyrq@hémyl Yhimatbahyie-dsHgpypiak pbwdery INIS:(433.2 (MH").
di et hyl am no-pyrrolidin-1-yl)-nmethanone and

[ 5- (3- benzof uran- 2-yl - phenyl ) - 1-met hyl - 30

1H pyrazol - 3-yl ] - (3-di et hyl am no-pyrrolidin-1-yl)-nmeth
anone was dissolved in 800 m of DMF. Then 0.189 ¢
(1.14 mmol, 1.25 eq) of benzo [b]furan-2-boronic acid,
0.360 g
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15

(1.64 mmol, 1.80 eq) of K3PO4 and 0.105 g (0.09 mmol ,
0.10 eq) of tetrakis WO 2009/013211 PCT/ EP2008/ 059355

wO0 2901Riphenyl phosphi ne) -pal | adi um wer e addeRCT/EP208/059355

reaction m xture was degassed ézar gon) several tines
at each addition. It was heated (100 C) for 24 h. At
RT, the m xture was parti Jm%]]elglg)etvveen aqueous sat.
NaHCQ3/ Et 20 (3x). The organtc priases were washed wth
aqueous sat. NaHCO3, dried (Na2SO4) and evapor at ed.

Pu(3-Berzatiran-2byl- fheagh-25methyb dHt myyazbidyyl - B-02hydroxy-ethyl)-

g{eﬂalla%—ﬂaglf_ ﬁ;rge gve 0.299 g (73% of title conpound
BRI 1 dam Y43.2 (MH#). Exanple 15 [5-

(3- benzof uran- 2-yl - phenyl ) -1-net hyl -1 H pyrazol -3-yl] -
2- hydroxy-ethyl) - [ 1,4] diazepan-1-yl]
anone OO NN ~NZ 10 0 Al

anal ogy to the procedure descri bed i n Exanpl e
g~ ( 3- br ono- phenyl ) - | - met hyl -
ragzol e- 3-carboxyfy c acid nethyl ester (and ethyl
ester) (B anpl e 12A]) gave 5-(3-
br ono- razol e- 3-car boxylic acid

in qua 'Ida vvhlte 15 gum Ms: 279.1
(MH, Bf ). BN—N

5-( 3- benzofuran 2- yl\ phe yI -1 H Ryrazol e- 3-ca
rboxylic acid In analogy to the edure described in

Exanpl e 13C], but with 2.8 eq of O4 and an acidic
extraction,

B z(ri’aichg’quthe%l%%du}e Jiesetf-ﬂtéayh E&hhq@wm;ql ﬁ(ﬁb@ﬁmﬁlz f-phenyl)-2-

acid and benzo [Db] bor on g
metyl BEhp BRI eA:- czrlaﬂwlpqne@%(}?mrnwétl% li“l“ll icb4 diazepan-1-yl)ethan-
%)‘I %gt% @g@ a%rda%ébf 'a‘%n&tﬁit ‘El)f 'DM?Zﬁoé’aVé BleditRohl@ihd in 32% yield as
[’*’Qltfﬁlaﬁe%f‘tﬁﬁaln(l\éﬂyl phenyl) 1 net hyl -i H pyr azol - 3-yl
| -[4-(2-hydroxy-ethyl)- [ 1,41 diazepan- 1-yll
- met hanone I n analogy to tﬁeaﬁélgquure described in
Exanpl e 12D], 5-(3-benzofuran-2-y phenyl) 1-
neth I-|H-pyrazole 3-carboxylic ac

3tbenzgfuggegda-nheyyly étrnathytlllérpygwé?’[%l (33diethylamino-pyrrolidin-
b%zlgg%ﬁgng yl - phenyl ) - 1-met hyl - I B pyrazol - 3-yl]-[4-(
2-hydroxy-ethyl) [1,4]diazepan-|-yl]-nethanone in 5%
yield as light yellow oil. M 445.1 (MH).

Al 5-(3-bromo-phenyl)-1-methyl-1H-pyrazole-3-carboxylic acid and 5-(3-benzofuran-2-

vl-phenvl)-1-methyl-1H-pyrazole-3-carboxylic acid

0.49 g (1.66 mmol) of 5-(3-bromo-phenyl)-1-methyl-1H-pyrazole-3-carboxylic acid
methyl ester (6) (and ethyl ester) (Example 12A]) was dissolved in 5.28 ml of toluene and
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WD 2009/ 013211 PCT/ EP2008/ 059355 - 55 Exanple 16 [5-
(3- benzof uran- 2-yl - phenyl ) -1, 4-di net hyl -1 H pyrazol - 3-y

WO 2009/0§3241 ( 2- hydroxy-ethyl) - [ 1,4] di azepan-PCF/PI008/059355

-methanone | O O CNO 5 Al
5-(3- brorm phenyl) -2, 4- di net hy? 2H pyr azol e- 3- car boxyl

%910 3G lelth@]y l)”l: ﬁtda%jS ng?'?ﬁ? g‘n%ﬁgl& of benfoép]e’furan—%—borqnll% acid, 1.896 g

rono- razo - car poxy
@393dmmdi)/bf 33:2,€: 1 OAOD@ (@}3( 81100]) mindtigyclohexylphosphine and 0.042 g (0.19

é‘knls](ﬁ %f g%ﬂj ad rﬁ/ % te?fe q\%{rcb 4&65 4%1%' gﬁ(c%og%xurg vﬁgiﬁig%aessed (argon)

eS|zed Fopl o
mvelratltlmtehyd eaglx acﬂchnel;l ok owran @eaeqbl( tﬁ()e°dl) rfer 24dlesﬁt Rb?etlhe mixture

0 SR 0 Qe EEOAISUD el OgRs S

warrpowitdsquebasl mtaINdﬂCOé,ngmdc(I‘Ga&(m)mﬁyev@ﬂ&Zﬁ:ﬁ to give 0 256 g of a
2 1 0] ved 12 2 i and

Bshbe oL P Il R Bt Ao AR e S T

react| on was heat ed under refl ux (65 C) for 1 h. Then
The ageactsi Prsaass plant idididineé dvithe aqumns dild KétbGuopreloergracted with

L LU, RS M) s
115:1 angoetapor gived.32The ot pudiatipe dduof 5Swarpumoifliead) dymethyl-1H-

E*r\%%&ig%%%&%ﬁa%&@ Wit 3798 M, 1EALAeSH. 98608 at2-H1%henyl)-1-

Bre(134-b Hoppaphefydajbadyle atidreyiByd 17 2HVphiT) az bjle-t8ewn gum.
car boxyl ic acid ethyl ester as yellow oil (Ms: 323.2

] priehyl) LometyE LT \-dict
1e{h Ili’l‘ﬁﬂé eroﬁHmZI ny. ﬁe 1, 4 d| rret hyl - 1H- pyr azol e-
%@m—é—b@?ﬁg&—a In anal ogy to the

procedure described in Exanple 14C] but with 2.8 eq of
(@Mui@leqlges of reagents and the yield were calculated for the 5-(3-bromo-phenyl)-

r 1 car boxylic
251? %IP tp‘h }ea)sl?%rﬁ(éa%g gﬁézlg%g%@ﬁn%%ﬁéztgrbﬁponi c acid
gave 5- (3 benzof uran-2-yl - phenyl ) -1, 4-di nethyl -1 H WO
boogyegy3o the p@pﬁ@p@@bgjr@)g@%@xamg]@ 12D], the mixture 1:1 of bromo and

PHBRRLE IR AROIUY | £ ( QO ARy E8hEhe ' fvd I3¥RbModhenyl)-1-
methyl-1H-pyrazol-3-yl]-(3-diethylamino-pyrrolidin-1-yl)-methanone (MS: 405.2 MH",
1Br) and [5-(3-benzofuran-2-yl-phenyl)-1-methyl-1H-pyrazol-3-yl]-(3-diethylamino-

pyrrolidin-1-yl)-methanone (MS: 443.2 MH") in 80% yield as light brown viscous oil.

C] [5-(3-benzofuran-2-yl-phenyl)-1-methyl-1H-pyrazol-3-yl]-(3-diethylamino-

pvrrolidin-1-yl)-methanone

(The equivalences of reagents and the yield were calculated for [5-(3-bromo-phenyl)-1-
methyl-1H-pyrazol-3-yl]-(3-diethylamino-pyrrolidin-1-yl)-methanone =~ as  starting

material.)

0.370 g (0.91 mmol) of the mixture [5-(3-bromo-phenyl)-1-methyl-1H-pyrazol-3-yl|-(3-
diethylamino-pyrrolidin-1-yl)-methanone and [5-(3-benzofuran-2-yl-phenyl)-1-methyl-
1H-pyrazol-3-yl]-(3-diethylamino-pyrrolidin-1-yl)-methanone was dissolved in 8.00 ml
of DMF. Then 0.189 g (1.14 mmol, 1.25 eq) of benzo[b]furan-2-boronic acid, 0.360 g
(1.64 mmol, 1.80 eq) of K;PO, and 0.105 g (0.09 mmol, 0.10 eq) of tetrakis-
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25

(MH) d
5- (3-benzof uran-2-yl - phenyl ) -1, 4-di net hyl - 1H pyr azol e-

w@2@anbtyl i c acid A suspension of 0.615 g (1.FAT/EPN§/059355

of 5-(3-benzofuran-2-yl- phenng-_l, 4-dimethyl-IH 5
pyrazol e- 3-carboxylic acid ethyl ester in 5 .50 m of

AR RELE A ] Bl P R Mhencds MRl Pl (arom

vemt tiBes ai euch aditligioni tit washeahtddut1€6d °G) fdr .| AeB Tweitegnixture was

BOFOLL A A, EL O3 B0 A g v vt
EitROaRr)s sdthesdlCDgadviccl PNas€s) andreapastedd Wutification by flash

8%%0 giéh%yo (@?@ (l\gg(%ﬂ?éilfl (h‘a%%@fl ax%”@'z@é’?R%%S eog 2 compound as

Bro(vxaribemzd»ﬂ&rélaa-zzw -phenyl ) - 1, 4- di et hyl - 1H pyr azol e-
3-carboxylic acid as |ight brown powder. Ms: 331.4
(MH). D e 15

[ 5- (3-benzof uran-2-yl - phenyﬁ—'i—)l—dl met hyl - | H-pyr azol -
3-yll-[4-(2-hydroxy-ethyl)- [ 1,41 dlazepan 1-yl
[6x-banofigaT3-yd- pélﬁsxiéﬂsmcnhybIHQ)y@ﬁ@l g-vibl4@- hr)rdrb;ry etthyl)-

nzo henyl ) -1, 4-di net hyl - 15

%—é%mggpzd]l Ie%igqg%tr%%% eIDI c acid in 2 m of CH2Cl12 was
added 0.031 g (0.22 nnDI) of 2-

I~4- di azepan-1-yl)ethan-1-ol, diluted in 1.7 nm of
2. This solution was treated at 0 Cwth 0.048 ¢
ol ) ofy DCC. The reaction was allowed to warm
RT, then partitioned between aqueous
satu BC 8/ E{QAc (3x). The organic phases were
was hedwi HguBouS Saiyrat ed NaHCOB, dried (Na2SO4)
and evapor'at ed. 20 The Tesi due was suspended in Et OAc
and filtered to renove the DCC urea. Purification by
Al 89b-trbmerEiead apmythySi B2y WNidle-B-chepkanelckt OAc 1: 4)
gave 0.033 ¢ (39% of [5 (3 benzof ur an- 2-yl - phenyl)

1, 4-di net - hydr o th
I rfSey o Y BspaHE (g et RAMORE. C it 1-Gray-Prggs)--methyl-
ﬂﬁ%y:ﬁellz(ol\éiﬁ—)caré)\d@lmm 1831 4t AQRhERAGDBLBE IBSEmpleSA]) gave 5-(3-
a - . .y . .. . .
Fﬁo%ﬂ@ﬁgwﬁ-L—meéh@r%mwp'f-%saﬁbwhet%gﬁ i QuyHate vigldas white
bdm: M%#27¢.2(kyer,aapet hyl ) - piperazin- |-yl]
-nethanone O/ O ~ NNN O

B] 5-(3-benzofuran-2-yl-phenyl)-1-methyl-1H-pyrazole-3-carboxvlic acid

In analogy to the procedure described in Example 13C], but with 2.8 eq of KsPO4 and an
acidic extraction, 5-(3-bromo-phenyl)-1-methyl-1H-pyrazole-3-carboxylic acid and
benzo[b]furan-2-boronic acid gave 5-(3-benzofuran-2-yl-phenyl)-1-methyl-1H-
pyrazole-3-carboxylic acid in 55% yield as light yellow powder. MS: 317.1 (M-H").

C] [5-(3-benzofuran-2-vl-phenyl)-1-methyl-1H-pyrazol-3-vl]-[4-(2-hvdroxy-ethyl)-

[1,4]diazepan-1-yl]-methanone

In analogy to the procedure described in Example 12D], 5-(3-benzofuran-2-yl-phenyl)-1-
methyl-1H-pyrazole-3-carboxylic acid and 2-(1,4-diazepan-1-yl)ethan-1-ol gave [5-(3-
benzofuran-2-yl-phenyl)-1-methyl-1H-pyrazol-3-yl]-[4-(2-hydroxy-ethyl)-
[1,4]diazepan-1-yl]-methanone in 5% yield as light yellow oil. MS: 445.1 (MH").
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5 1n analogy to the procedure described in Exanple
16D], 5-(3-benzofuran-2-yl-phenyl)-

waegiazet hyl - 1H pyrazol e- 3-carboxylic acid ( Bx@RpPm08/059355

16C]) and N-(2-hydroxyethyl)-_ gg perazi ne gave the
title conpound in 5%yield as yellow solid. M5 445.1

(MH). Exanple 18 [5-

( 3- Benzof ur an- 2-yl - phenyl )-Ei%%e—r%%t hyl - 1H pyrazol - 3-y

Il - (4-norpholin-4-yl- 1o piperidin-1-yl)-nmethanone q

Cﬁ 3-benzofuxiaN2/yl-@han glitd pledisi ety I dH-py 0861- 33 y|| 014 Z2- hydodxy-ethyl)-
%12&3 abepz fur Lan- & 2- eyl -phenyl ) -1, 4-di net hyl - | H

yrazopens r oxylc acid (Exanple 16C]) in 1.5 n of

CH2Cl12 was treated at RT with 1 drops of DW. 0.02 m

mmol, 1.2 eq) of oxalyl chloride in 0.5 ni

were 15 added dropwi se and stirring was

redxssopved in 1 n1 of CH2Cl2, cooled (0 O ana
i/ with a sol ution of 0.041 g (0.24 mol, 1 eq)

at this tenperature, WO
008/ ( 9355N -58 then partitioned
three t| ne$ bet wgelN Et OAc and “agieous sat ur at ed
NaHCC3, dried oyer Na2SO4—ahd ev Qat ed to give
0.134 g (quant.) of the title conpourid as |ight yell ow
foam WMs: 485.3 (MH). Exanple 19 5

kP ;5/(@ &Sﬁégénéhgm 24 M mmﬁrm byiazdres- E@B&Wm atld RHyR&@dr-and 5-(3-

bmma AN
described in Exanpl e 18]

50()%'%&]121%%1?& 2 (ylbwallﬂerpﬂehylLs%ethyl z 4- dloxo butyrlc acid ethyl ester
di met hyl - 1H pyrazol e- 3- car boxylic¢ acid 6C])
éﬁxathf%q @P%lzg AISFOPAPRIPPRFARQRE and daﬁ%lélrmsa{?é«befﬁ@@\w@g.Ehprocedure
BesSABd inPRRIAAEr, War ENPAM @G, flohhat] RRnkdte Mkl €A method for the

conpound in 59% vyield as |light_ yell ow powder. NS
g[yglghegw((m_g.l}sat@tgﬁrgagmz}@ [:q:_r,mpounds Journal of Organic Chemistry (1977),

ﬁﬁﬁenmfw MRre2 dibolPRemy 112:0b, finl dbimMBtdnyth - it mzsl?agqlsoa Mmol) of
- (2-methoxy-ethyl) - piperazin- |-yl
nwg}yﬂafﬁgﬁ@e were added. The reaction was heated undeér reflux (65 °C) for 1 h.

Then the reaction was partitioned between chilled aqueous 1N HCI/EtOAc (3x). The

organic phase was washed with aqueous 1N HCI, with aqueous sat. NaCl, dried (Na,SO4)
and evaporated. The crude product was purified by flash chromatography (SiO,, n-
heptane/EtOAc 99:1) to give 0.61 g of 5-(3-bromo-phenyl)-2,4-dimethyl-2H-pyrazole-3-
carboxylic acid ethyl ester as yellow oil (MS: 323.2 MH", Br) and 1.731 g of 5-(3-bromo-
phenyl)-1,4-dimethyl-1H-pyrazole-3-carboxylic acid ethyl ester as yellow oil (MS: 323.2
MH", Br).

B] 5-(3-benzofuran-2-vl-phenyl)-1,4-dimethyl-1H-pvrazole-3-carboxvlic acid ethyl ester

In analogy to the procedure described in Example 14C] but with 2.8 eq of K5PO4, 5-(3-
bromo-phenyl)-1,4-dimethyl-1H-pyrazole-3-carboxylic =~ acid  ethyl ester  and
benzo[b]furan-2-boronic acid gave 5-(3-benzofuran-2-yl-phenyl)-1,4-dimethyl-1H-
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OO eNN15/ In analogy to the procedure described
in Exanple 18], 5-(3-benzofuran-2-yl-phenyl)-1, 4-

wa@lReweniB2it 1H pyrazol e- 3-carboxylic acid ( ExanpP@I/LBIOP§/059355

and 1- (2 -nethoxy- ethyl) 0. 2009/ 013211
PCT/ EP2008/ 059355 -59 pi perazine gave the title

d. | - .1 viel s. | Lght _.brown.f;0a ' )
ﬁ)grgﬁgy—%zc&%xg@g%l ée/thglgs[teg_ in b% Yl?ld Xgnhzrgf& NowtBfoam. Ms: 361.4
(@HBgnzof ur an- 2-yl - phenyl ) - 1, 4- di net hyl - 1H pyr azol - 3-y
Il - (3-diethylam no- 5 pyrrolidin-1-yl)-methanone OO0
-1,4-dimethyl-1H-pyrazole-3-carboxylic,acid

i;: a;:i d (7[)) I n anal bgy to the procedure described in
E?égsgymelog 2€D,615 8((37bmomol) sh én()ﬁrl?mxgﬂl?ran—}yl—phenyl) -1,4-dimethyl-1H-
RO x]F;?g(J 25L& %@‘h@%bf 1S BSOSl ¥ ea®G LERT with 0.85 ml
anpl e 16A]) gave %(S -brono- to
Ingninjol 1 oflaqliepras iy INaIMHpyiter 8lhe r@ctian as Pkdted acdd°¢ for 30 min.

glgr%q Y[iBwfegsddiﬁﬁeci WAL R @¥ef QM extr MR %%E'E]tzé.mﬁre Water phase was
ﬁ@difisd i thrasupdiesnid% KEHSOudindeaxtrgéted MithyEta ¢Px)3-THese ¢@adic phases
! . L i Lm ) ¢

%vﬁ%:h%&sﬁga Sfﬁ'{}kl@é(cmggléér ?%‘?e& dlLT acly d}leﬁﬁggg;gﬁnh Q:V%ﬂﬁ'gtggyto e 0.481 g

roce I N’ exanp

88400- bf 6rB-heheefytan-2-yhphdaryl)-1,4-dimethyl-1H-pyrazole-3-carboxylic acid as
' - yr l.e-3xcaypoxylic acid and
gg?ﬁ%@%#yﬁgﬁgho %3??%%?@?%2 gave the title conpound
in 94%yield as white needles. MS: 419.2 (M+, 1 Br
DIl [5-(3-benzofuran-2-yl-phenyl)-1,4-dimethyl-1H-pyrazol-3-vl|-[4-(2-hydroxy-ethyl)-
itanghe phenyl) - 1, 4-di met hyl - 1H pyr azol -
y - pyrrolidin- | -yl) -nethanone

In anal ogy to the procedure described in Exanple 14C1,
[82(s3sprnsion-PHedpp| § (O113mnp)) of 5-(3-benzofuran-2-yl-phenyl)-1,4-dimethyl-

D T

oladrdiazpieant § -1 ethaoripd udithtedingigampiog Cl.gk. [Thigtsolusopwrns treated at 0
{O3h O.d&@:g (6%@ n?me)MdTbCC The reaction was allowed to warm up over night to
RT, then partitioned between aqueous saturated NaHCO3/EtOAc (3x). The organic

phases were washed with aqueous saturated NaHCOs3, dried (Na,SO,4) and evaporated.
The residue was suspended in EtOAc and filtered to remove the DCC urea. Purification
by flash chromatography (SiO,-NH,, n-heptane/EtOAc 1:4) gave 0.033 g (39%) of [5-(3-
benzofuran-2-yl-phenyl)-1,4-dimethyl-1H-pyrazol-3-yl]-[4-(2-hydroxy-ethyl)-[1,4]
diazepan-1-yl]-methanone as white oil. MS: 459.3 (MH").
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WD 2009/ 013211 PCT/ EP2008/ 059355 -60 Exanple 22
(5- bi phenyl - 3-yl -1, 4-di net hyl - 1H pyrazol - 3-yl ) -

w@ Jvodioe2iny | am no- pyrrolidin- |-yl)- nmethanone BCINBP20BB/059355

N-N'5 In anal ogy to the procedwe described in exanple
14C] but with 2.8 eq of K3PX, 15-(3- brono-phenyl)
-1,4-dinethyl -1 H pyrazol - Bx I lel

(3-di et hyl am no- pyrrolidin= =
phenyl boroni ¢ aci d gave

(B (Ipbplrefurhn-3-yHphenyl)-didndinteglhyl 1H-pyraagled-y3-[4- (2-hydroxy-ethyl)-
ip)e'a%igrf-fl-i th tlh%r%rrﬂo' pyrrolidin-1-yl)-nmethanone in 59%

él el 'd"as Y@e owoil. Ms: 417.1 (MH#) 10 Exanple 23

- nmet hanone and

8- di et hyl am no- pyrrolidin-1-yl)-methanone Cl 0
N-N In anal ogy to the procedure described in
Pl eyl4C] but with 2.8 eq of K3PO4, [5-(3- 15

enyl ) -1, 4-di n€ hyl - 1H pyr azol - 3-yl ] - ( 3- di et hyl
rolidin\1l-yl )it nethanone and

idhelyl - 31 ) - &y 4-

di net hyl y LNB-yl ] ¢t3“di €t hyl am no-pyrrolidin-1
-yl ) -nmet hanone i ¥ 39%vyield as Njight brown foam ©MS:
451.3 (MH+#, 1 d). WD 2009/013211 / EP2008/ 059355
-61 Exanple 24 [5-

3' - Chl or o- bi phenyl - 3-yl ) -1, 4-di met hyl - 1H- pyr azol - 3-y|
in anafjwdpéhﬁyr%@%-dewrhe&maﬁXﬁmrleyl et (Bisgp uean-yl-phenyl)-

1,4-dimethyl-1H-pyrazole-3-carboxylic acid (Example 16C]) and N-(2-hydroxyethyl)-
piperazine gave the title compound in 5% yield as yellow solid. MS: 445.1 (MH").

Example 18

[5-(3-Benzofuran-2-yl-phenyl)-1,4-dimethyl- 1H-pyrazol-3-yl]- (4-morpholin-4-yl-

piperidin-1-yl)-methanone

A suspension of 0.080 g (0.24 mmol) of 5-(3-benzofuran-2-yl-phenyl)-1,4-dimethyl-1H-
pyrazole-3-carboxylic acid (Example 16C]) in 1.5 ml of CH,Cl, was treated at RT with 1
drops of DMF. 0.02 ml (0.29 mmol, 1.2 eq) of oxalyl chloride in 0.5 ml CH,Cl, were
added dropwise and stirring was continued for 1 h. The solution was evaporated,
redissolved in 1 ml of CH,Cl,, cooled (0 °C) and treated with a solution of 0.041 g (0.24
mmol, 1 eq) of 4-(piperidine-4-yl)-morpholine and 0.07 ml (0.48 mmol, 2 eq) of

triethylamine in 0.5 ml of CH,Cl,. The reaction was stirred for 3 h at this temperature,
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NN3-N 5 In analogy to the procedure described in

exanple 14C] but with 2.8 eq of K3PO4, [5-(3
whe@aoiahenyl ) -1, 4-di met hyl -1 H pyrazol - 3-yl ] PET/BP2008/059355

-di ethyl am no-pyrrolidin- | -ylJ - methanone and

3- chl orophenyl boroni ¢ acid gave

- (3 - r.o- bi. - 3- -1, .
R g MR i B Db oG agpegses satopysd BpHGOy. fried over
Ny}SOumetdhavapotadnto5§% 9iléd ¢ @siant. ghthebrtavepropdund\B: light yellow

, . 10 Exanple 25 [5-
%%%?gwé%Q%ﬁvééﬁ%%iphenyl-3-y|)-1,4-dinethyl-lFprrazo
-3-yl] - (3-diethylam no- pyrrolidin-1-yl)-nethanone
Cl G ONN NN In anal ogiixdampleA® procedure descri bed
in exanpl e 14C], [5-(3-brono-phenyl)-1,4- 15

[E YASE: VIS 1Y4-di 1 /Y _{)! f(BC 2 B,
bR R A ot LR B SO TaEb - propy)
pipemzin-1-yl]-methanone
[5-(3",4"-dichloro-bi phenyl-3-yl)-1, 4-di net hyl -1 H
pyrazol - 3-yl ]

- b, et hyl am no-pyrrolidin-1-yl)-nmethanone in 55%

as light browmm foam Ms: 485.2 (M#, 2 d). WO

0Q9#04 3211 PCT/ EP2008/ 059355 -62 Exanple 26 (5- {3-

(4-Chl or o- phenyl ) -vinyl]
}-1,4-dinethyﬁ)lkkpyrazol-s-yl)- (3-

di et hyl gm no- pyryolidin-1 -methanone C1 0 NN In

*1, 4- di ekl - 1 N«M}azw'\f{%@&yl)

(31diethylaninoypyrrolidin- | -yl) - nethanone and

trans- 2-(4-chlorophenyl)vinyl boronic acid gave

(5-13-[2-(4-chloro- phenyl) -vinyl]

ey o thedprdtditydscdbdd-inBxamle-131.,y3-3-benzofuran-2-yl-phenyl)-1,4-
3-di ethyl am no-pyryol i.din- I 1o yl).methanone in 67%
mgthyls PYGRe eF O)@(LF acigd] qu?]gl_ed6 AR ?—p@e}rqzmepropanol gave

Exanabgendihg in a small amount of EtOAc and filtration the title compound in 59%

yield as light yellow powder. MS: 459.3 (MH").

Example 20

[5-(3-Benzofuran-2-yl-phenyl)-1,4-dimethyl- 1H-pyrazol-3-yl]- [4-(2-methoxy-ethyl)-

piperazin-1-yl]-methanone

In analogy to the procedure described in Example 18], 5-(3-benzofuran-2-yl-phenyl)-1,4-
dimethyl-1H-pyrazole-3-carboxylic acid (Example 16C]) and 1-(2-methoxy-ethyl)-
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[ 5-
(3- Benzof uran- 2-yl - phenyl) - 2, 4-di net hyl - 2H pyr azol - 3-y

WO 2009/0(R1di et hyl am no- pyrrolidin-1-yl)-net hanPCIEER2008/0§9355

N, NN 15 Al 59
5- (3- Brono- phenyl ) - 2, 4- di net hy? -2H pyrazol e- 3- car boxyl

Qgy .0r . .
E\i)g%%{ng éfg%]ql?@éﬁ? épb&gﬁ&gg p1 ecﬂ%ﬁ?%;gﬂ?a%sl?gﬁllt tf)?gwh Toam. MS: 459.3
tVikEd.hyl - 2H- pyrazol e- 3-carboxylic acid ethyl ester
(Exanpl e 16A]) gave the title conpound in 97%yield
as off-white powder. Ms: 2 H, 1 Br). W
2009/ 013211 PCT/ EP2008/ 059M B]
[ 5- (3- Brono- phenyl ) - 2, 4-di net hyl - 2H pyrazol - 3-yl | - (3-d
SethPernoturen Pyylrienyl) 11,4-dinydthyl- ik pheazohd yl r(3atiethplgpine

QCEaur ribed in exanple 120,
L
di met hyl - 2H pyrazol e- 3- carboxylic acid and

3-4diet hyl am no) pyrrolidine gave the title 5 conpound
doyield as |ight yellow viscous oil. M. 419.0
Br). O [5-(3-Benzofuran-2-yl-phenyl)

A yet hyl - 2H pyrazol -3-yl | -(3-di et hyl am no-
pyrrol i/din- | -yl) -methanone In anal ogy to the

proceduxe descriped i@ Exanpl e 14(C,

[5-(3- b TRy phenyl ) - 2{|4- di net hyl - 2H pyrazol - 3-yl ]
-(3-di 4t QN nospy iNH T 1- yl/) - net hanone and 10
benzo [} dr an\ 2- lor oni|c ack ave the title conpound
in 36%vyierd as NelN ow f MB\_457. 4 (MH+). Exanpl e
28 [ 1-

(3- Benzof ur an- Z{yl - phenyl ) - 3, 5-di net hyl - 1H pyr azol - 4-y
'l - (3-diethylam no- pyrrolidin-1-yl)-nmethanone 0 O-
Al Bt (BEbrdind5ph&hyl)-1,4-dimethyl-1H-pyrazole-3-carboxylic acid (7D)

[ 1- (3- Bronp- phenyl ) - 3, 5-di net hyl - 1H pyrazol -4-yl | -(3-d

P RESoPEY Bt Phaipcrtbe A RpaRpgnTacl SMShMotheny-1.4

e escCri
dinf3h it 1dPpyphelnyd-darBosdlic acid ethyl ester (Example 16A]) gave 5-(3-bromo-

phenyl)-1,4-dimethyl-1H-pyrazole-3-carboxylic acid in 91% vyield as light yellow foam.
MS: 295.1 (MH", 1 Br).

B] [5-(3-bromo-phenyl)-1,4-dimethyl-1H-pyrazol-3-yl]-(3-diethylamino-pvrrolidin-1-

yl)-methanone

In analogy to the procedure described in example 12D], 5-(3-bromo-phenyl)-1,4-
dimethyl-1H-pyrazole-3-carboxylic acid and 3-(diethylamino)pyrrolidine gave the title
compound in 94% vield as white needles. MS: 419.2 (MH", 1 Br).

C] [5-(3-Benzofuran-2-yl-phenvl)-1,4-dimethyl-1H-pyrazol-3-yl]-(3-diethylamino-

pvrrolidin-1-yl)-methanone

In analogy to the procedure described in Example 14C], [5-(3-bromo-phenyl)-1,4-
dimethyl-1H-pyrazol-3-yl]|-(3-diethylamino-pyrrolidin-1-yl)-methanone and
benzo[b]furan-2-boronic acid gave the title compound in 39% vyield as light brown foam.
MS: 457.3 (MH").
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di met hyl - I H pyrazol e- 4- car boxylic acid and
3-(di ethyl am no)pyrrolidine gave the title 20

w@eoopoudt i n 61% yield as brown viscous oil. MIT/BRBOK059355

(M+, 1 Br). BI e
[1-(3-Benzofuran-2-y|-phenyl)-@?S-dinethyl-lkkpyrazol-
4-yl |- (3-di ethylam no- pyrﬁgli LQZ | -yl) -nmethanone

In anal ogy to the procedure—t bed i n Exanpl e 14C]

[ 1- (3- brono- phenyl )-3,5- dinmethyl-1 H pyrazol -4-yl] -
(Bbighhen Hy3-dri, frdimpgthy bl i giymazol-§1y)) - Gredietharromie o grydroli@in-1-yl)-
2009/ 013211 PCT/ EP2008/ 059355 - 64 benzo [b]

Uran-2< boroni ¢ aci d gave the title conmpound in 68%
yield as light browmn foam WM. 457.3 (MH). Exanple
1-13- [ (E) -2- (4-Chloro-phenyl)-vinyl]
yl }-3,5-dj net hyl -1 H pyrazol -4-yl)- (3- 5
' yyrrolidin-1-yl)-nmethanone N NO "'CdC
« | . to the procedure described in
Exanpl.ge N [ 2=(3- brono- phenyl ) -3, 5-

di net hyl - 1M pyrazol -4-yl]-(3-di et hyl am no-pyrrolidin-1
-yl ) -net hanone (Exanple 28A]) and
trans-2- (4-chl orophenyl ) vi nyl boronic acid gave the

i anadogydapbe pepciedurg Aoscribed yi exanple 1€ hhut Wit daoefrisPO., [5-(3-
4 (__. Yo _|___. ol cre 1y
%/\(%Ersq é-ﬂ%@cl:)l g{?;d;%%th\ﬂ %I)}I ﬁgﬁ r??ld @3 ﬁi‘e’[hy[lﬁmno p?frrol1d1n 1-yl)
nRtiBndnerand yithenbpsanic adid 45ay¢ Y 5-biidhediled il I 4rdimethyl-1H-pyrazol-3-
1k O A @ign= 1 - - net-hangn : J vibig) : )
BLD S e TR0 Bl 4o iRy en. s 417
(MIH(B- br ono- phenyl ) - 3, 5-
di met hyl - 1H pyr azol - 4-yl ] - (3-di et hyl am no-pyrrolidin-1
-yl)-met hanone (Exanple 3
trans-2-cyc|ohexy|viny|borgﬁ%%]gggd gave the title

conmpound in 40%yield as
[5-(4'-chloro-biphenyl-3-yl)-1,4-dimethyl-1H-pyrazol-3-yl]-(3-diethylamino-

pyrrolidin-1-yl)-methanone

Cl

N
aScaoc

N-N
/

In analogy to the procedure described in example 14C] but with 2.8 eq of K5POy, [5-(3-
bromo-phenyl)-1,4-dimethyl-1H-pyrazol-3-yl]-(3-diethylamino-pyrrolidin-1-yl)-
methanone and 4-chlorophenylboronic acid gave [5-(4'-chloro-biphenyl-3-yl)-1,4-
dimethyl-1H-pyrazol-3-yl|-(3-diethylamino-pyrrolidin-1-yl)-methanone in 39% yield as
light brown foam. MS: 451.3 (MH", 1 Cl).



brown gum WMS: 449.3 (M#). WO 2009/013211
PCT/ EP2008/ 059355 -65 Exanple 31 {5- [3-

W@ 201 p- phenyl et hynyl ) - phenyl ] PCT/EP2008/059355
-4-met hyl - 1H pyrazol -3-yl }- (3:di et hyl am no-
pyrrolidin-1-yl)-nethanone C QO | NN W 5 A
5- (3- Brono- phenyl ) - 4- net hyh}-{ ! Lrlazol e- 3-car boxylic
acid ethyl ester In anal ogy—#u:bg%e procedure descri bed
i n exanple 16A], 4-(3-brono-phenyl)-3-nethyl -

B5- @ -dihdoro-ipheryil-8-yd e i d-dimlethyl-8 bl pyratad ysayl h€3-id etlay ldmorm-

S'frgﬁcgrr{glprl J?ril(%ggneon%ne and diethyl oxalate, follow ng

lfa’lypr ocedut € 'descriBbed in Ksander, Gary M; McMirry,

John E.; Johnson, Mark. A nethod for the synthesis of

uns&@ur at ed carbonyl conpounds. Journal 10 of Organic
end stry (1977), 42(7), 1180-5) and hydrazi ne

ydrate were heated at 90C in EtOH for 1 hto

e\ after\ cridtal lizati on (Et20/n-penatane) the title

pHuRd Q46 {ef\jd as off-white powder. Ms: 308.1

(M", =] () MU | N—"

5-(3-Br ont”phenyl )-4-net hyl -1 H pyrazol e- 3-carboxylic

acid In anal ogy to the procedure described in Exanple

12C], 5-(3-brono-phenyl)-4-nethyl- 15

Tk gizo ke 130 ccalubodastiiiledao ieganepla HCe btiewitly 23 eq tofi K5 P04, [5-(3-

g%lugpgw P,Q%i%?sh%ﬁﬁqyﬁﬁlu%l-%%ﬂ§ iV GinB WS i Piy) -
[rti{zBofr ambs-phienyilicnibarisydcid phpyi-47 olbl@oyiphaH-givbt ha-
%{)fn?e'ﬁleﬁplﬁ%gfa%l'-?—kﬂé{%%#t@%@xﬁ%ﬁ%@ﬁihﬂ-ﬁ?—%e‘?ﬁé’no‘l@ it 569 yield as

rocedure descr
Bal(tdrowond- pHedyl.) {Miet b)) - 20
1H pyrazol e- 3-carboxylic acid and

3-(di et hyl am no) pyrroliding he title conpound
in 91%vyield as of f-white Bl 05 5 (MH+. 1 Br).

DI

(B (3HHeDivplant biphquyt-8 ol )- B4 rdimethly)-1H4pyrezdnpt vl 54 3-diethnilaraino-
L h.anyl.et -phenyl )- 1 H pyrazol -3-yll

B%%?%Jgﬁgntﬁ\%@%{%l%ms&l PCT/ EP2008/ 059355 -66 The

synthesis was perforned followi ng a procedure of
glara, Clena G; Stary, lvo;

0
Q 7] D*N/_
/N’N -

In analogy to the procedure described in example 14C], [5-(3-bromo-phenyl)-1,4-
dimethyl-1H-pyrazol-3-yl|-(3-diethylamino-pyrrolidin-1-yl)-methanone and 3,4-
dichlorophenylboronic acid gave [5-(3',4'-dichloro-biphenyl-3-yl)-1,4-dimethyl-1H-
pyrazol-3-yl]-(3-diethylamino-pyrrolidin-1-yl)-methanone in 55% vyield as light brown
foam. MS: 485.2 (MH", 2 Cl).
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15

Kol I arovic, Adrian; Teply, Filip; Saman, David;
Fi edl er, Pavel. Coupling reactions of hal obenzenes

waowrak/ogl2kynes. The synthesi s of phenyl acet yl eneGI/EPZH08/059355

symmetrical or unsymetrical 1, 2-di phenyl acetyl enes.
Col l ect. Czech. Chem Commun. 999), 64(4), 5
649-672. A solution of 0.4 00 mmol ) of

[ 5- (3- brono- phenyl ) - 4- net hg?*g%gi

pyrazol - 3-yl | - (3-di et hyl am no-pyrrolidin-1-yl)-nmethano
the {3- - &-Ghlope-pbenyd)-miayllathengéd o dimethdr gbipy raaok3-yl)- (3-
traa 0,05 nmol) Pd(PPh3)4 and 10 ny
?]593%1 lmolijrma%illﬂ?ﬁemfg?g 1'on mixture was stirred at
50 Cfor 10 mn and then slowy (60 mn) treated with
Cl17 M (1.20 nmol) of ethynyltrinmethylsilane in 5 ni
»eri dine. After 30 10 min the bath was slowy (30
heated to 80 C. The reaction m xture was stirred

at—<fhis tenperature for 2.5 h and then partitioned
bet wees, chil |l ed v@ter s KHCOB/ Et OAc  (3x). The
or gani C BF vvee w t h aqueous 10% Nad ,
dried (Na2¥ nged Purification by

> and Ney
f I ash- chFehat hhph n silica gel (CH2C12/ MeOH 98: 2
to 92:8) yielded 0.27 g (64% of the title conpound
as yell ow viscous oil. NB: 423.3 (MH). 15 HE

(3-Di et hyl am no-pyrrolidin-1-yl)-[5-(3-ethynyl -phenyl)
-4-met hyl - 1H pyrazol -3-yl | - nmet hanone A sol ution of
0.101 g (0.24 mmol ) of

Iﬁaﬁl@y@lthﬂbf&em rd@i;drﬁ{b(ﬂ] il eyan)pl¢ 44OEbYWithh 2(83eq of K5POy, [5-(3-

T R Ll G R A L

MethabloRdé dndoltjaneh- (thﬂ@bpa@ud)yir@Hmamlu mdid u@re de-{§3n[2-(4-chloro-

Pl Gt AT R BT oG Tt R B Frotiin-1-

(I13xhethditvome i %I yeeld hasigis: byewe olasied7no thiHvat €1). dri ed
(Na2SO4) and evaporated to give 0.084 g (quant) of
the title conpound as yell gw foa M. 351.3 (MH) FI
{5-[3-(3-Chl oro- phenyl et hy%ﬁ%@ﬁ%nyl | -4-met hyl -1 H pyr
azol -3-yl {-(3- 25 diethylam no-pyrrolidin- | -yl)

{Eﬂéi Eamflﬁ‘aAZS)dlpHethr)l—Zol—dﬁn@Bﬁ—Z}I-@@ra’iGl 3y} (B-ddéthylamino-

h]é(g %lod benzene in 1.5 m piperidi ne was

H%rdj‘é d1¥5 3n°£ﬁdtreated with 17 ng (0.01 mmol)
Pd(PPh3)4 and 3 ng (0.01 mmol) Cul. The reaction

n) treated with 0.105 g (0.30 nmol ) of

( ¢t hyl am no-pyrrolidin-1-yl)-[5-(3-ethynyl 30
pheayl )\ 4- et hyl -1 H pyrazol - 3-yl | -nmet hanone in 1.55 m
pi pe |q(' ne. After 30in the b was slowy (30 mn)
heaf¥dto 80 C. \The ractlon m xture was stirred at

this as X en partitioned between
chilled s O3 o (3%y~ The organic
N h aogueous 10% Nadl, dried

Al 5-(3-Bromo-phenvyl)-2,4-dimethyl-2H-pvrazole-3-carboxvlic acid

In analogy to the procedure described in Example 12C], 5-(3-bromo-phenyl)-2,4-
dimethyl-2H-pyrazole-3-carboxylic acid ethyl ester (Example 16A]) gave the title
compound in 97% yield as off-white powder. MS: 293.0 (M-H’, 1 Br).



evaporated. Purification by flash-chromatography on
silica gel (CH2C12/MeOH 97.5:2.5 WD 2009/013211

WERPBRR2008/ 059355 -67 to 95:5) yiel ded 0. 090PQI/EBE0G/059355
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20

of the title conmpound as |ight %eIIOM/foan1 M5 461.1
(NH+ 1 CI) Exanpl e 32 (3- Ele? yl am no- pyrrolldln-

D rrohdln 1-

ﬂ)khmmaggn In analogy to the procedure descrlbed in
Exanpl e 31F], iodobenzene and ( 3-

PSRN Bl 5 i L, 5 roma-per-2.
diedilayl e ppExelt-eurBLE] iy agalvand he dicttylamiooipyowhidinergave the title
é?n(’{j;g%]'m% i%gb?@%lﬁé? LS RO dsDil. M Mo (fa 1+ 3 gM) -

(3, 4-Dichl oro- Phenylethynyl) phenyl%

Q}l et [py(3-Benzpinran-dtyl phenyl)-2 d3dimethyl-2H-pyrazol-3-yl]-(3-diethylamino-

hq | gmﬂx&hgkldln 1- yI) nmet hanone Cl1 C1 0 eN
o the procedure described in

Exanpl e 31F| 2-di chl oro- 4-i odobenzene and

[Bagileghyip @omdur@d@@ﬁr}bed -ip| Example 514C], [5-(3-bromo-phenyl)-2,4-
n 710

%&%}E% lpzrﬁggl . I),D] (34d Effﬁ?l'&ﬁﬁlﬂ&'%)ﬁ%@%{lﬁ leh?: gnn%%%nr?élel 0 and

élrgn@épc}rgwcfag@gav@@e titleggnpoumitn 36 @icld aspellow foam. MS:
%Q)O%Qm_}’}gll PCT/ EP2008/ 059355 - 68 Exanpl e 34 {5- [3-
|'or 0- phenyl et hynyl ) - phenyl ]
-4- et hyl - 1H pyrazol -3-yl }- (3-di et hyl am no-
pyrrolidin-1-yl)-net hanoneEximile 88 N
[1-(3-Benzofuran-2-yl-phenyl)-3,5-dimethyl- 1H-pyrazol-4-yl]-(3-diethylamino-

pyrrolidin-1-yl)-methanone

[

O/

Y &

Al [1-(3-Bromo-phenyl)-3,5-dimethyl- 1H-pyrazol-4-vl]-(3-diethylamino-pyrrolidin-1-

yl)-methanone

In analogy to the procedure described in example 12D], 1-(3-bromo-phenyl)-3,5-
dimethyl-1H-pyrazole-4-carboxylic acid and 3-(diethylamino)pyrrolidine gave the title
compound in 61% yield as brown viscous oil. MS:419.2 (MH", 1 Br).

B] [1-(3-Benzofuran-2-yl-phenvyl)-3,5-dimethyl-1H-pyrazol-4-yl]-(3-diethylamino-

pvrrolidin-1-yl)-methanone

In analogy to the procedure described in Example 14C], [1-(3-bromo-phenyl)-3,5-
dimethyl-1H-pyrazol-4-yl]|-(3-diethylamino-pyrrolidin-1-yl)-methanone and



10

15

N,N5 In analogy to the procedure described in Exanple
31F], 1-chl oro-4-iodobenzene and (3-

waelr@vlyd2am no- pyrrolidin-1-yl ) - [ 5- PCT/EP2008/059355

(3-ethynyl - phenyl ) -4-nethyl - pyrazol -3-yl] -
met hanone (Exanple 31E]) gave ? e title conpound in

%‘(I{;éoﬁ%t}]gdrg% ‘t%ﬂ%n%ea doé%lp&l%qﬁfe com%%lmé Ol 6o (yM_H-as lilghgb}()wn foam.

M: 1 32.3 BMENh).or 0- 4- f | uor o- phenyl et hynyl ) - phenyl ] - 4- et h
yl - 1H pyrazol - 3-yl } - (3-
di et hyl am no-pyrrolidin-1- - anone F CI OL N
I NW 1In analogy to the Kl e described in
Exanpl e 31F], 2-chloro-I|-fluoro-4-iodobenzene and
(13431 (&1 ﬁy(l4fﬁhlnm plyenybhvinylirphenyl)-3 padip@thyl A yyyrapHehyl) X3-

1 nmet hanone ( Exanpl e 31E])
8%%/ E{ tﬂﬁ(g%clgrryoun ma]ﬂo % yield light yellow
f oam 479. (é ( M+, 1 CI) WD 2009/ 013211

5 -69 Exanple 36

m nQ- pycrolidin- |-yl
| -ynyl) - phens
t hanone 0 N.

- {35-dinmethyl - |-

procedure descriibed
[ 1- ( 3- br onp- phenyl ) -|B
di met hyl - 1H pyr azol - 21"] - ( 3- di et hyl am no- pyrrolidin-|
-yl ) - nmet hanone (1 eq) (Exanpl e 28A]) and

3-met hyl - | - but yne ave the titl in

bnrmlpésr do tPéIH’YBWC\'/lrf%@S%I 63 |n Kmplo714 ?< W%mmo -phenyl)-3,5-
lﬂfﬁ?yﬁa@ol -4-yl]-(3- dlethylamlno rrohdln 1-yl)-methanone (Example

3-Di'et hyl am no- pyrrolidin-|I F{ -dinmethyl-1-[3-(3

g%k)mﬂd tg,rmsyq 5 %@Fﬂﬂlﬂen}’ p:pnylboromc ac1d gave the title compound in 67%

yield as light brown foam. MS: 477.3 (MH", 1 Cl).

Example 30

{1-[3-((E)-2-Cyclohexyl-vinyl)-phenyl]-3,5-dimethyl-1H-pyrazol-4-yl}-(3-diethylamino-
pyrrolidin-1-yl)-methanone

In analogy to the procedure described in Example 14C], [1-(3-bromo-phenyl)-3,5-
dimethyl-1H-pyrazol-4-yl]|-(3-diethylamino-pyrrolidin-1-yl)-methanone (Example
30A]) and trans-2-cyclohexylvinylboronic acid gave the title compound in 40% vyield as
brown gum. MS: 449.3 (MH").
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pyrazol -4-yl }-nmethanone O -4 N N A suspension of
0.041 g (0.10 mml) of

W@ 0dioeiny | am no- pyrrolidin-1-yl)-{3, 5-di met hyPET/EP2008/059355

1-[3-(3-nethy|-but-|-ynyI)-php@yl]-lkkpyrazol-4-y|}-ne
t hanone (Exanpl e 36]) and 6 15 ng of platinun(lV)
oxide hydrate in 0.2 m of was stirred under
hydr ogen atnnsphere 17 h aF— 1 atm The
suspension was filtered and evaporated to give 0.038
QS (@%hbﬁomhal)ﬂéthmﬁ)-pbﬂp@hmﬂineabyldd{mytaee]s?)—vl}s(éalisthylamino—
dg¥§1,ﬁin§§h§u)e WO 2009/ 013211 PCT/ EP2008/ 059355
P’% of X Di chl oro- N {3- [3,5-di met hyl - 4-
(4- pyrrolldln 1-yl - pi peridine- |-carbonyl)-pyrazol -
1-yl] \gnyl} benzamde ONNN NC C NOS5 A
yl - 1- (3-nitro-phenyl) -1
2- 4-carboxylic acid ethyl ester Follow ng the

€

35, 478-8 5.00 g (26.37 mmmol) of

3-nitrophe i dPo i

m of 55% agueous ACCH wefle di ssol vgd by caref ul
heati ng and ) hefj heating) wth
4.13 m (26. ' thyl| di aCet oacet ate. The
reacti on was ' ﬂkﬁqcool o and kept 20 h at O
C. The precipitate was diluted with 28 m of water and
after 6 h filtered and washed with 2x5 m of water to
4l g3 dirbaro-shepynNgl-thrdsi- 1 Hepiaade-praagsitylc didbéhylgs(ed1%9
of the title conpound as a Iight yel l ow solid. Ms:

S%r)lﬂ? Jed e}li péoch%r)?chsgﬂﬁjgg er%ﬁglﬁghgé 4’?3 %henglp%en)%) 3-methyl-
@,Haﬁe;dubetydeaadlethw ester (Exahplized 1@} 3’-bromopropiophenone and diethyl

i o, Aot Rt e nc K ey MeisMsMygyeJon E:

ffhineon, adartti A wathiod foathd sfthésisdfiRatufatahadrbenylvad@pounds. Journal

gg@rgilnlc t L ebﬁgm‘*w | ﬂao@sf)% Ih%fldgaz%lsé mogoﬁiydrate were heated at

90°C in EtOH for 1 h to give after crystallization (Et,O/n-penatane) the title compound
in 46% yield as off-white powder. MS: 308.1 (M", 1 Br).

B] 5-(3-Bromo-phenyl)-4-methyl-1H-pyrazole-3-carboxvylic acid

In analogy to the procedure described in Example 12C], 5-(3-bromo-phenyl)-4-methyl-
1H-pyrazole-3-carboxylic acid ethyl ester gave the title compound in 99% vyield as off-
white powder. MS: 279.0 (M-H’, 1 Br).

C] [5-(3-Bromo-phenyl)-4-methvl-1H-pyrazol-3-vl]-(3-diethylamino-pyrrolidin-1-vl)-

methanone

In analogy to the procedure described in example 12D], 5-(3-bromo-phenyl)-4-methyl-
1H-pyrazole-3-carboxylic acid and 3-(diethylamino)pyrrolidine gave the title compound
in 91% yield as off-white foam. MS: 405.2 (MH", 1 Br).

D] (3-Diethylamino-pyrrolidin-1-vl)-[4-methyl-5-(3-trimethylsilanylethynyl-phenyl)-

1H-pyrazol-3-yl|-methanone
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A [3,5-Dinethyl-1-(3-nitro -phenyl)
-1H pyrazol -4-yl | -(4-pyrrolidin-1-yl-piperidin-I-

W kgoomeihanone 20 I n anal ogy to the procedure REBEPINEESIISS

in Exanple 18], 3, 5-dinethyl - 143 ni tro- phenyl) -
1H pyrazol e- 4-carboxylic acid and

?‘%Q leélg Iv%? algser%/orm@él b9l n%l\%%ggeélﬁlgee ()k/llit_%rg, ‘S%HQ Q@0 Cgtary, Ivo;

green oam
[(fnl-lz(ravw,nﬂdnan, Teply, Filip; Saman, David Fiedler, Pavel. Coupling reactions of

ﬁhgé}}éleﬁes d%lﬁ?tepgll {'I:]g%{ti’lgé o'f T}énklﬁée%ylp qgrld ggrrplmetncal or

- p1 per | none roc

Bm‘sfpeneirlod 102 dipht0ylace(y2erizy. I@ﬂiﬂli‘C)t Gfech. Chem. Commun. (1999), 64(4),
[ -1- ro h na I

gﬁ (')57(%_ %r{ﬁ%’l 10 0(f3012?65|t 1po§r ! clj'[)[ol f%;l;},p(g g ﬁ-lo n;f)_)‘hneélylgl 4- dmethyl 1H-
Pyradolep- yiﬂ (3.@%t]§’}dﬁrﬁlnoﬂp)2dohdmdfyl)ﬁmeﬂﬁmghé)131215. ml piperidine was
PCT/ EP 008/ stl r
a?g[mse ar'gon %3 1%h gé Elga\eﬁl]% 0 Suangﬁg J] y()d 9865 mmol)
€ul.t @hedeza:ndnenapue artasckutnadgut\bsé °C. for 1§ m%%d dfent sthewly (60 min)

Erkﬁt:ﬁls_ w1t§%7§011ﬁ]%} ?lz un 0 %%ynﬁ}/vlmetlhylgﬂane 7' m?plperldme After 30

3n ﬁiajlbathtvhylsloaﬂvl}( 43(Rymrr)didathdrto BO)PIC pllperdactioremixtoser Wonstirred at

lelg En’ﬁ)gga\{lére %é h namgH tf\erP Par[t% O{lgﬂ, %?ngvﬁgnagﬂﬂed v'?f‘at%p salfltlquaOs/ EtOAc
¢Ixheribie) orgaiic QJhr?[Ba“s hiyére IvHspak arinb | aqdieous 10% NaCl dried (Na,SO4) and

%f%?%&ﬁoorlﬂr i ﬂla b% f}éih %‘ O%tg!ggplm.%p s1l1&a 8 a(Q%?%lz/MeOH 98:2 to

91:8 etibldehORNg (6490 Bofthe afle ChiRpdEn dnasyelloe atsem:hsaﬁl. OM£423.3 (MH").
with 0.050 g (0.24 mml, 1.2 eq) of

% BI %tlwl orglobenzo(}{l .

bethamene Et QAC and aqueous saturated NaHCO3, dried over
Na2SO4 and evaporated to gi ve 0.115 g (quant.) of the

d a: H4Q.
5’ ficielTRtics 3524 b KE R AR p il Mmoo
(rltnmaylslbinyhklthyﬂykplllerwl)pﬁmpmazem4yl eacthonghd inp4 adAIHF at 0 °C was
J[réz%'ecl w_ithlé.Zg I’I]l‘%lnébl.%_ R’S’&ﬁ?%qﬁd %tubwtyle{}h%niu% (ﬁluogde in THE. The

reaction was stirred at this temperature for 1.5 h and then partitioned between

|81 3411

water/Et;0 (3x). The organic phases were washed with water, dried (Na,SO4) and
evaporated to give 0.084 g (quant) of the title compound as yellow foam. MS: 351.3
(MH").

F] {5-[3-(3-Chloro-phenyvlethynyl)-phenyl]-4-methvyl-1H-pyrazol-3-yl}-(3-

diethylamino-pyrrolidin-1-vl)-methanone

A solution of 0.086 g (0.36 mmol) of 1-chloro-3-iodobenzene in 1.5 ml piperidine was
degassed (argon) and treated with 17 mg (0.01 mmol) Pd(PPhs)4 and 3 mg (0.01 mmol)
Cul. The reaction mixture was stirred at 50 °C for 10 min and then slowly (60 min)
treated with 0.105 g (0.30 mmol) of (3-diethylamino-pyrrolidin-1-yl)-[5-(3-ethynyl-
phenyl)-4-methyl-1H-pyrazol-3-yl]-methanone in 1.55 ml piperidine. After 30 min the
bath was slowly (30 min) heated to 80 °C. The reaction mixture was stirred at this
temperature for 1 h and then partitioned between chilled water sat. KHCO5/Et,O (3x).
The organic phases were washed with aqueous 10% NaCl, dried (Na,SO4) and
evaporated. Purification by flash-chromatography on silica gel (CH,Cl,/MeOH 97.5:2.5
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In anal ogy to the procedure described in Exanpl e 38E],
[ 1- (3-am no- phenyl)-3,5- dinmethyl-1 H pyrazol-4-yl] -

w@ 2e0p9t20l idin- | -yl-piperidin- | -yl) -methaPGEP2008/059355

hydrochl oride (Exanple 38D]) and 3-chl orobenzoyl
chl oride gave the title conmpound in 91%yi eld as 20

00 YAl R el o o s

AMEN) bEH- N- 13- [ 3, 5-di net hyl -
(4-pyrrolidin-1-yl-piperidine- 1- car bonyl ) - pyrazol -
| -yl'] - phenyl}-benzam de @ N, NCIl NO5 In
anal ogy to the procedure desc i n Exanpl e 38E],
%ﬁl (3-am no- phenyl ) -3, 5-
Beqthxlamlm pxnralzcbh 14yl -(ethydyfr (oplicaiytethynyl-phénydk 1dipyrazol-3-
o1 ITYfll 'ﬂ% t hanone hydrochloride (Exanple 38D]) and
% ¢hoto enzoyl chloride gave the title compound in
62%yield as yellowoil. MS 506.3 (MH, 1C).

/; e 41 1o
@ , 5-Di met hyl - 4- (4-pyrrolidin-1-yl-piperidine-I-c
al /

Y1 )-pyrazol -1-yl]-phenyl}-

2,2, 2\trifluoro-acetamide 0O FNFFG6 NNN N Oln

anal ogto the procedure described in Exanple 38EF],

[1 (3- ' no-phenyl)-3, di net hyl -1 H pyrazol -4-yl] -

[ - piljperidin- I -yl) -nethanone

nping~ 38D )N and trifluoroacetic
het tl ¢/ compound in quant yield

4.3 (MH). WO 2009/013211

PCT/ EP2008/ 059355

In analogy to the procedure described in Example 31F], iodobenzene and (3-
diethylamino-pyrrolidin-1-yl)-[5-(3-ethynyl-phenyl)-4-methyl-1H-pyrazol-3-yl]-
methanone (Example 31E]) gave the title compound in 70% yield light yellow semisolid.
MS: 427.3 (MH").

Example 33

{5-[3-(3,4-Dichloro-phenylethynyl)-phenyl]-4-methyl-1H-pyrazol-3-yl}-(3-
diethylamino-pyrrolidin-1-yl)-methanone

In analogy to the procedure described in Example 31F], 1,2-dichloro-4-iodobenzene and
(3-diethylamino-pyrrolidin-1-yl)-[5-(3-ethynyl-phenyl)-4-methyl-1H-pyrazol-3-yl]-
methanone (Example 31E]) gave the title compound in 71% yield yellow foam. MS:
495.2 (MH", 2 Cl).
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15

-73 Example 42 [ 1-
(3- Met hoxy-5-trifluoronethyl -phenyl)-3,5-dinethyl-1Hp

wQe@20i324t yl | - (4-pyrrolidin- PCT/EP2008/059355

1-yl -piperidin-1-yl)- msthanoneé: F FN NN OOS5 A

(3- Met hoxy-5-trifluoronethyl - %enyl) hydr azi ne

Fol |l owi ng the procedure degg <§4| n journal of

Organic Chem stry (1972), 2849- 53, 0.5 ¢

(2.62 mol ) of 3-methoxy-5-trifl uor onet hyl - phenyl am ne

Ve B - su€hlonaelienylethydyl)-phergfl |- 2586ty tidbpgrazcit 3-yb o8t diethflamino-
n fuI treat ed (w thout exceeding 10 O

R}r@% CJ8¥91? (tfinf)él nmmol ) of sodiumnitrite dissol ved

in2.7nm of water. The solution was 1o stirred for 1

I@Iat this tenperature and 30 mn at RT. Then, 2.48 g

mol) of tin(ll) chloride in 2.5 ni of 25%

X HCO were dropped carefully to the cool ed (00

and stirred for 1 h. The reaction was

neutFad i zed and basified with 32% aqueous NaCH

water. 'NQe organic phasgy was dried over Na2SO4 and
evaporatey to give\0.50|p (93% o//t'he title conpound
i ‘ Bl

1- (3- Met hg % | hyl - 3, 5-di net hyl -
; LN aci t hyl ester I n anal ogy to
t he procedure descrYbed in Exanpl e 38A],
(3-met hoxy-5-trifluoronethyl- phenyl)-hydrazine and
act
ﬁ{]!ﬁ%’atloggzl t@%ﬁé@%‘%@&lﬁégﬁ ?ﬁé?d ggﬁ}%a%plféhg ¢t c'hF(Ho foﬁoﬁn%gne and (3
diethylanBno 3}412r09d(n|\/1—|-y)) 5€G3 ethynyl phenyl) -4-methyl- lH pyrazol 3-yl]-

I H
flrle{han'(\/ﬁ% l((:@ %[lﬁi(]y g]g‘ger gfgeﬁ H:yr%on%;o?ﬂ%é ih” 7%’0/5 y%LﬁéIﬁWeﬂ&N powder.
bﬁbé@UUfM}HeS€leed in Exanple 12C, 1 (3 met hoxy- 5-
trifluoronethyl-phenyl)-3, 5- dlnethyl 1H pyrazol e- 4-car
boxylic acid ethyl ester gayve {h title conpound in
guant yield as off-white sofTd. : 312.9 (MH). W

2009/ 013211 PCT/ EP2008/ 059355 -74
{5-[3-(3-Chloro-4-fluoro-phenylethynyl)-phenyl]-4-methyl-1H-pyrazol-3-yl}-(3-

diethylamino-pyrrolidin-1-yl)-methanone

In analogy to the procedure described in Example 31F], 2-chloro-1-fluoro-4-iodobenzene
and (3-diethylamino-pyrrolidin-1-yl)-[5-(3-ethynyl-phenyl)-4-methyl-1H-pyrazol-3-yl]-
methanone (Example 31E]) gave the title compound in 68% vyield light yellow foam. MS:
479.2 (MH", 1 Cl).
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Dl
[ 1- (3- Met hoxy-5-trifluoronethyl-phenyl) -3, 5-di net hyl -

woR@9oeol - 4-yl | - (4- pyrrolidin- | -yl-piperi dPGE/EP2008/059355

-yl') -methanone In anal ogy to the procedure described

in Exanple 18], 1-(3-nethoxy-5-trifluoronethyl -
phenyl)-3,5-dinethyl-lkkpy&g&g 13§ carboxylic acid and
4-pyrro|idine-l-yl-piperid-ne—ﬁg—gave after

purification on a flash isolute N 2-colum (EtQOAc),
(%Eimhylhmimenpmmlﬁrﬂm 1ayl)-63 80djinethot]- &4 34(3-gintth Jrboutr - frodaphenyl |-

p@; %S%Wiyﬁ_ Example 43 [ 1-

RETRoXY- 51 %ﬁouoronethyl phenyl ) -3, 5-di net hyl - 1Hp
yrazol -4-yl] - (4-pyrrolidin-

pi peridin-1-yl)-nmethanone FF FN NN OO 10
2- Met hoxy-5-trifl uoronethyl - phenyl)-hydrazine In

analggy to the procedure described in Exanpl e 42A],

2- met\aQxy-5-tri fl uor opet hyl - phenyl anmi ne gave the
title Yonpound i\n 80%jyield as |light brown solid. M5
206. 9 M) 15

1-(2-Me - 5- uor et henyl ) - 3, 5- di net hyl -

- pyrazo 44/car ho ic acid/ ethyl—ester In analogy to
the procedire deBcribed in Exanpl e 384],

(2- met hoxy- 5- trlfluoronethyl phenyl ) - hydrazine and

gt s Skl B by B8: 1775 o hen 35
Hirﬁdtl@ylclq{f-'@?télﬁd 4- m 158%iyth ek chiids parrblidihtl - gy eedth&ned. (1 q)
éEX(ﬂ?ﬁl?e@?HgNné X methEé PRI 2 Blesy e yhestiBe gomppwRd iny PP% yield

yaloRadQbas éit.crrsbayyd (MHagid In anal ogy to the
procedure described in Exanple 12C], 1-(2-nethoxy-5-

trifluoronethyl-phenyl)-3, 5-di thyI 1H pyrazol e- 4-car
boxylic acid ethyl ester gg§¥ngﬁé— title conpound in

quant yield as light yellow solid. M5 313.0 (MH).
WODZARR 4B 12 vl r 516elih BRAPOR 5 ABA3BS1-1-{353-methyl-butyl)-phenyl]- 1H-

pyrazol-4-yl}-methanone

(@)
e
/ N\_ "

A suspension of 0.041 g (0.10 mmol) of (3-diethylamino-pyrrolidin-1-yl)-{3,5-dimethyl-
1-[3-(3-methyl-but-1-ynyl)-phenyl]-1H-pyrazol-4-yl}-methanone (Example 36]) and 6
mg of platinum(IV) oxide hydrate in 0.2 ml of EtOH was stirred under hydrogen
atmosphere 17 h at RT and 1 atm. The suspension was filtered and evaporated to give
0.038 g (93%) of the titled compound as colorless viscous oil. MS: 411.2 (MH").
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25

Dl
[ 1- (2- Met hoxy-5-trifluoronethyl -phenyl) -3, 5-di net hyl -

woR@9oeol - 4-yl | - (4- pyrrolidin- | -yl-piperi dPGE/EP2008/059355

-yl') -methanone In anal ogy to the procedure described

in Exanple 18], 1-(2-nethoxy-5-trifluoronethyl -

phenyl)-3,5-dinethyl-lkkpy&g&g 13§ carboxylic acid and

4-pyrro|idine-l-yl-piperid-ne—ﬁg—gave after

purification on a flash isolute N 2-col umm

Q,Etmi&blono héiﬁ he dindthyl-4-fe pyirplidin-l ppipemndine1-@r8ényl)-pyrazol-
ﬁ an lﬁﬁ om10|l MS: 451.2 (MH). Exanple 44 | 1-

{g cn yé oxy phenyl ) -3, 5-di net hyl -1 H pyrazol -

yll - (4-pyrrolidin- |-yl- piperidin-1-yl)- nethanone

Cl NNBN) NOO 10 A

OK0- 2- net hoxy- phenyl ) - 3, 5- di met hyl - 1H pyr azol e

ethyl ester | nal ogy to the

henyl) - HydraZi ne hydrochl ori de

J after precipitation

( 15 pent/ane) !/ the title conmpound in 38%
yleld as |ight brown sBlid. Ms: 309.1 (M#, 1C1). Bl

1- (5- Chl or o- 2- net hoxy- phenyl ) - 3, 5-di net hyl - 1H pyr azol e

At GankexiiL C(RRi-bRerRNA 199 rdz8lel N6 rBH BFR AN R thyl ester
descrlbed I'n Exanple 12C,

gz chl or o- 2- pet hoxy- phen P . o
Eol vingrEtnpocadyrp dessbibed i Helyptraphimicadstg (891l 3% 47@:85 5.00 g
%\/337 ﬁmnml)tdfes ﬁ@f%%mﬂh,»d}az;%ge/q%a/ﬂ&@ﬂﬂ@na§ shipahledO 106 ml of 55%

|
PQc0g ARDBH o1z, P SHERA enSng oo fsetsg ithopy Rty heating)

with ¥l 1|3'r(114('2f€)3r7rrﬁﬁl'of§' dFekinyY HiacRbR@tHA1 The teacthn) was 1mmed1ately cooled
-nmet hanone I n anal ogy t'o the procedure described

mch kg0 pt 07°C 5The, pgﬁp@;tgt%@%@%yecbwéqhﬁ% ml of water and after 6 h

Biaed h@wmed%ﬂp}%@ﬁ%ﬁvﬁe%r el Qrﬁ{?ét Ghdd¥educed pressure 4.66
4 yrrolidine-1-yl-pjperidine ga itle conmpound

@@b/efyh@rlae a@nww asw&ghbw loyaiid. I\Dés 2899, B
1C1) V\D 2009/ 013211 PCT/ EP2008/ 059355 -76 Exarrpl e 45
583 S5-Itk €3-nitro-phenyl)- 1H—pvrazole—4—carboxvlic acid
I-(4-trifluoronet hoxy-phenyl)-1H pyrazol-4-yl] -

4-pyrrolidin- |-yl
l(n a?l)a/ logy to the proc)édure described in Example 12C], 3,5-dimethyl-1-(3-nitro-

phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester gave after acidification and filtration
from the water phase the title compound in 65% vyield as light brown solid. MS: 260.0
(M-H).

C] [3,5-Dimethyl-1-(3-nitro-phenyl)-1H-pvrazol-4-vl|-(4-pyrrolidin-1-yl-piperidin-1-

yl)-methanone

In analogy to the procedure described in Example 18], 3,5-dimethyl-1-(3-nitro-phenyl)-
1H-pyrazole-4-carboxylic acid and 4-pyrrolidine-1-yl-piperidine gave the title compound
in 93% yield as green foam. MS: 398.1 (MH").

D] [1-(3-Amino-phenyl)-3,5-dimethyl-1H-pvrazol-4-vl]-(4-pyrrolidin-1 -yl-piperidin-1-

yl)-methanone hydrochloride

A suspension of 1.10 g (2.77 mmol) of [3,5-dimethyl-1-(3-nitro-phenyl)-1H-pyrazol-4-
yl]-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone and 0.11 g of 10% Pd/C in 24 ml of



pi peridin-1-yl)-nmethanone O CNANN/ O F'\ F 5 Al
3,5-Dinethyl-l-(4-trifluoromethoxy-phenyl)-1H pyrazol e

WO 200at2oxyl i c acid ethyl ester In anal ogy toPCHEP2008/059355
procedure described in Exanpl e 38A],
(4-trifluoronethoxy-phenyl)- hydrazine hydrochl oride

PS54 ) R, A SR PR T i v

tlverpd and evapor264 1d @ial1.83 gdPahyef dieltitleNspm®a8nd as light yellow solid.

g g %ﬁ%g&%a -I-(4 trifluoronethoxy-phenyl)-1H pyrazol e

-4- carboxyllc aC|d I'n analogy to the procedure
- B¢ 5 g j piperidine-1-carbonyl)-

5 t@JEPquﬁgi ggégmggﬁg 1) - 1F+pyrazole 4- carboxylic acid
suspen5|on in Et20 and
filtration, the title conpound in 18%yield as |ight
Brsolwrionodfi Q;lOSO g_SO Memma9 of [{1(Bamino-ghenyl)-3,5-dimethyl-1H-pyrazol-4-

{'li-'(é p%ﬁal*ﬂyr Ye F{pgrlaﬁq' f- Iyﬁ hANBLRX R/@tkf‘cnwr? 1R RY 037 0lm] (0.79

pi per i di %ﬁ%
mmlhémqh ef trtﬁﬂa}rhahmgyntm loé Gbh.6bedasr teeatis atr § e aviihn0.050 g (0.24

T e g RR IR ok Ty cagtion v AL
10 thed partiryamed |thige migads betweep EtPApend dqn@ug asteratédeNaHQs, dried over

CRRET -l BpRarhiso T B Bl DUBUREM ConMiutif R yatow

&did5 2M SGetfet @HprbCldur e for exanpl es 46-52 A solutlon
of internediate 5 (0.05nm01), Et3N (0.3 mmol ), HATU

(0.06 nmol) and appropri agg, Bg (0.1 nmmol) were
shaken for 16h and the proguéggkpu ified directly by

reparative HPLC. Table 1. Exanple Conpound Nane
551(ﬁ1l|@110th d3 A3 rdmyhyl-4Ng- py(rm}lpd}n 1-yl-piperidine-1-carbonyl)-pyrazol-1-yl]-

15 phenyl}-benzamide

A O0°

In analogy to the procedure described in Example 38E], [1-(3-amino-phenyl)-3,5-

dimethyl-1H-pyrazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone hydrochloride
(Example 38D]) and 3-chlorobenzoyl chloride gave the title compound in 91% yield as
20  light yellow solid. MS: 506.2 (MH", 1Cl).



[1- (4-Benzofuran-2 yl-pyrimdin-2-yl) -5-
cycl opropyl-1H 1 -1sopropyl pyrazol 4 yl] (4 ~N

w@rpenszine 457.2 isopropyl-piperazin- N 1-ylPCT/EP2008/059355

10

15

- met hanone [ 1-(4-Benzofur an-g72 yl-pyrimdin-2-yl) -5-

cycl opropyl -1H o0 47 pyrazol -4~yl]-(4- NN NNNON, 1

Cycl opentyl cycl opentyl ph&sr iBe 483. 3

pi perazin-1-yl) methanone= [ L=(4- Benzof ur an- 2-

yl-pyrimdin-2-yl) -5 cyclopropyl-1H f 48

MMFN433{BJS-QimeM4- (MM y4rdbidped ydlipipetidyie- 1-carbonyl)-pyrazol-1-yl]-
‘ﬁ’@ énr%arérll | - norpholine 499.3 piperidin-I-yl)

Fet Hanoné - (4-Benzofuran-2- yl-pyrimdin-2-yl)-5-

Di et hyl - yrrol [ d| n 49 cycl opropyl 1H N-N 3-yl -am ne

471. 20 _pyr azol - (3-N~ N O diethylamno WO

2009/ 0§32ﬂ;1 PCT/ EP2008/ 059355 -78-

In analogy to the procedure described in Example 38E], [1-(3-amino-phenyl)-3,5-

dimethyl-1H-pyrazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone hydrochloride
(Example 38D]) and 4-chlorobenzoyl chloride gave the title compound in 62% yield as
yellow oil. MS: 506.3 (MH", 1Cl).

Example 41

N-{3-[3,5-Dimethyl-4-(4-pyrrolidin-1-yl-piperidine-1-carbonyl)-pyrazol-1-yl]-phenyl}-

2,2,2-trifluoro-acetamide

F?Z\; N%:yN';;ngUND

In analogy to the procedure described in Example 38E], [1-(3-amino-phenyl)-3,5-
dimethyl-1H-pyrazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone hydrochloride
(Example 38D]) and trifluoroacetic acid anhydride gave the title compound in quant
yield as light yellow solid. MS: 464.3 (MH").
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pyrrolidin- | -yl) nmethanone [ 1- (4-Benzofuran-2-
(R) -Pyrrolidin-3-yl- yl-pyrimdin-2-yl) -5

W@ e@vposdzydr o- pyran- cyclopropyl -1 H o 4-yl) - caP@ERP2908/059355

acid 50 pyrazol-4-yl] -[(R)-3_—7§)_ "G'" ,N'~N tert-butyl
ester-Boc (tetrahydro-pyran-4tenoval wth HO 499.3
ylam no) -pyrrolidin 1-yl]gl eg&gﬂgne (I'nternedi ate 37)
[1-(4-Benzofuran-2 yl-pyrintarn-2=yl) -5
cyclopropyl-1H N " o Methyl-(R)- pyrazol 4 yl] { (R
Bl-(-Methday-pirifhuwirowiethy Bpher yl) -, fratinythy|-i Bt pyachgodideyl ] - (4-pyrrolidin-
t et r abvdr o- pyr an- ran-4-yl) -amno] - 4-yl) -am ne
g'fgp?enéi/nr'?'é’piy F%—aﬂ-%ﬁ} met hanone (I nternedi ate 18)

[1- (4-Benzofuran-2 yl-pyrimdin-2-yl) -5

cyEl opropyl-1H o O 52 pyrazol-4-yl] -(4-" ; "~" NN
Bi pi peridi nyl hydroxy 4-ol 513.3 |

[ iper'Ndin [-1" yl)- anone Exanple 53-70
N N
= N

Al (3-Methoxy-5-trifluoromethyl-phenyl)-hvdrazine

Following the procedure described in Journal of Organic Chemistry (1972), 37(18), 2849-
53, 0.5 g (2.62 mmol) of 3-methoxy-5-trifluoromethyl-phenylamine was suspended in 4.6
ml of 25% aqueous HCl, cooled (0 °C) and carefully treated (without exceeding 10 °C)
with 0.189 g (2.75 mmol) of sodium nitrite dissolved in 2.7 ml of water. The solution was
stirred for 1 h at this temperature and 30 min at RT. Then, 2.48 g (13.08 mmol) of tin(II)
chloride in 2.5 ml of 25% aqueous HCI were dropped carefully to the cooled (0°C)
solution and stirred for 1 h. The reaction was neutralized and basified with 32% aqueous
NaOH (pH14), partitioned three times between CH,Cl, and water. The organic phase
was dried over Na,SO,4 and evaporated to give 0.50 g (93%) of the title compound as a
yellow solid. MS: 206.8 (MH").

B] 1-(3-Methoxy-5-trifluoromethyl-phenvyl)-3,5-dimethyl-1H-pyrazole-4-carboxylic acid
ethyl ester

In analogy to the procedure described in Example 38A], (3-methoxy-5-trifluoromethyl-
phenyl)-hydrazine and ethyl diacetoacetate gave, after extraction with Et,O, the title
compound in 58% vield as a light yellow oil. MS: 342.9 (MH").

C] 1-(3-Methoxy-5-trifluoromethyl-phenyl)-3,5-dimethyl-1H-pvyrazole-4-carboxvlic acid

In analogy to the procedure described in Example 12C], 1-(3-methoxy-5-
trifluoromethyl-phenyl)-3,5-dimethyl-1H-pyrazole-4-carboxylic acid ethyl ester gave the
title compound in quant yield as off-white solid. MS: 312.9 (M-H").
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General procedure for exanples 53-70 A solution of

internmediate 4 (0.05nm01), Et3N (0.3 mmol), HATU (0.06
wor@wbpirnd 5 appropriate anmine (0.1 muol) wer BCHRRWO$1059355

for 16h and the products purifz d directly by

preparative HPLC. WO 2009/ 0132 PCT/ EP2008/ 059355

1-T8Rl &héy. & c_émgﬁ{W%HElﬂrl)'\?gedu%t [ fl#{r ue.ylA!HlQ V1 M
. Z2=-14 Cntoro- pheny ARWAN
rdih 1 -3- efkh ond H pyrazol - D| mat hyl -

4-yl)-(4 piperidin-4- yI di met hyl am no- am ne 463. 4

: O\ e {4 ‘
@n@%{lw‘ tﬁ “the ?ﬁk&ce%ﬂ% Ia\%lgl:gf%i%jl 11% %ﬁ%ﬁ};]]%l_@g, 15—(%&?21oxy—S—trlﬂuoromethyl—
H]hflmlt)hggﬁ -dlmeﬂt-hplyﬂdszlrazo@\ﬂ—mbdx@w p@dl i didn 4-pyreofidine-1-yl-piperidine

I :
ga}véé afte(rfpug cgtﬁ)(lﬂ ?1;1 -4 atS]P] g%oglﬁtéll\ﬁ?%%i%% é;tOékc the title compound in
Gﬁf%cyled)d ﬂﬁieghybyov@l\foam M4y B (MHenyl }-3,5- 0 n-ci 55
di met hyl -1 H pyrazol N,

Example 43

[1-(2-Methoxy-5-trifluoromethyl-phenyl)-3,5-dimethyl- 1H-pyrazol-4-yl]-(4-pyrrolidin-
1-yl-piperidin-1-yl)-methanone

A F
F
N'N\ ND
= N
S O

Al (2-Methoxy-5-trifluoromethyl-phenyl)-hvdrazine

In analogy to the procedure described in Example 42A], 2-methoxy-5-trifluoromethyl-
phenylamine gave the title compound in 80% yield as light brown solid. MS: 206.9
(MH").

B] 1-(2-Methoxy-5-trifluoromethyl-phenvyl)-3,5-dimethyl-1H-pyrazole-4-carboxylic acid
ethyl ester

In analogy to the procedure described in Example 38A], (2-methoxy-5-trifluoromethyl-
phenyl)-hydrazine and ethyl diacetoacetate gave, after flash column chromatography
(CH,CI, to CH,Cl,:MeOH 99:1), the title compound in 58% yield as a light green solid.
MS: 343.1 (MH").

C] 1-(2-Methoxy-5-trifluoromethyl-phenyl)-3,5-dimethyl-1H-pvyrazole-4-carboxvlic acid

In analogy to the procedure described in Example 12C], 1-(2-methoxy-5-
trifluoromethyl-phenyl)-3,5-dimethyl-1H-pyrazole-4-carboxylic acid ethyl ester gave the
title compound in quant yield as light yellow solid. MS: 313.0 (M-H").
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[ 1,4"] Bipiperidinyl 4-yl)-(3-hydroxy- -3-ol 519.4
[ 1,4"]Dbipiperidinyl-1" yl)-nmethanone
W@ 2009812(E) - 2- (4- Chl or o- phenyl ) - C, PCT/EP2008/059355
vinyl]-phenyl}-3,5- 56 di methy 51 Hpyrazol- N O NN
1- Methyl - 4-yl) - (4-nmethyl piperazine 435.3
. , ' (1-

Y80°01 dimethyl -1 Fhpyrazol 4-yi)-(4-rorpholin. O
f“iﬁ%&["?gt:ﬁlg?{bzf%d%ﬁ?%?cgﬂ’e 1 Efc IHE[%H@POP?Z -methoxy-5-trifluoromethyl-
plnwl)}s pllemygthyl- 815 y0az68:- @Canbbhxlic a_cm:l pydaAetyr®HdinN -yl-piperidine

ge% ?t)?err%rﬁlc&tléﬂ 014 ayijla)sh 1so[hi]te I\h%Z QX&WYEt(ﬂC@HQﬂta 61? 1)?' the title

compound in 27% yield as yellow oil. MS: 451.2 (MH").

Example 44

[1-(5-Chloro-2-methoxy-phenyl)-3,5-dimethyl-1H-pyrazol-4-yl]-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone

N;;EWNUNO

Al 1-(5-Chloro-2-methoxy-phenvyl)-3,5-dimethyl- 1H-pyrazole-4-carboxvlic acid ethyl

ester

In analogy to the procedure described in Example 38A], (5-chloro-2-methoxy-phenyl)-
hydrazine hydrochloride and ethyl diacetoacetate gave, after precipitation (CH,Cl,/n-
pentane), the title compound in 38% yield as light brown solid. MS: 309.1 (MH", 1Cl).

B] 1-(5-Chloro-2-methoxy-phenvl)-3,5-dimethvl-1H-pyrazole-4-carboxylic acid

In analogy to the procedure described in Example 12C], 1-(5-chloro-2-methoxy-phenyl)-
3,5-dimethyl-1H-pyrazole-4-carboxylic acid ethyl ester gave the title compound in 92%
yield as light brown solid. MS: 279.1 (M-H, 1Cl).

C] [1-(5-Chloro-2-methoxy-phenyl)-3,5-dimethyl-1H-pyrazol-4-yl]-(4-pyrrolidin-1-vyl-

piperidin-1-vl)-methanone

In analogy to the procedure described in Example 18], 1-(5-chloro-2-methoxy-phenyl)-
3,5-dimethyl-1H-pyrazole-4-carboxylic acid and 4-pyrrolidine-1-yl-piperidine gave the
title compound in 99% vyield as light yellow foam. MS: 417.0 (MH", 1Cl).
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yl'] -nmethanone
vinyl] -phenyl}

(1-{3-[(E)-2-(4- Chloro-phenyl)- c,

-3,5 0 59 dinethyl- | Hpyrazol- ~N N

wazdosopnopyl 4-yl) - (4-isopropyl- N piperazi neCHEB2048/059355

pi perazin- | -yl) nmethanone f& {3-[(E)-2- (4-
Chloro-phenyl) vinyl] -phenyl 5- di et hyl -

H pyrazol 60 J- N 4-yl)- (ﬁgﬁn o (R -4- Pyrrolldln-

nor phol i n-4-yl - 3-yl - nor phoi 1.4 pyrrolidin-

-yl') nmethanone (Internediate 20) (1-{3-[(E)-2-(4

hs- @imeﬂ‘h'bﬂ]%H)triﬂublwﬂlqtheyghpquﬂy})- B1-pydizaked-yli (4-pyrrolidin-1-yl-

RAZP CN O Methyl-(R) 61 4-yl)-{(R)-3-[nethyl -
Rﬁpﬁ KQr PP h- 3- yl - (tetrahydro-pyran-4
(tetrahydro- pyran- yI) am no] 4-yl)-am ne 519.4

V‘i

pyrrolidin- met hanone (I nternediate 18) WO
2009/ 013 / EP2 08/ 059355 -81-
\ / F
F

Al 3,5-Dimethyl-1-(4-trifluoromethoxy-phenyl)-1H-pyrazole-4-carboxylic acid ethyl

ester

In analogy to the procedure described in Example 38A], (4-trifluoromethoxy-phenyl)-
hydrazine hydrochloride and ethyl diacetoacetate gave, after extraction (3xEt,O), drying
(Na,SO4) and evaporation, the title compound in 72% yield as orange oil. MS: 328.9
(MH").

B] 3,5-Dimethyl-1-(4-trifluoromethoxy-phenyl)-1H-pyrazole-4-carboxvlic acid

In analogy to the procedure described in Example 12C], 3,5-dimethyl-1-(4-
trifluoromethoxy-phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester gave, after
suspension in Et,O and filtration, the title compound in 18% yield as light brown solid.
MS: 299.2 (M-H).

C] [3,5-Dimethyl-1-(4-trifluoromethoxy-phenyl)- 1H-pyrazol-4-yl|-(4-pyrrolidin-1-vyl-

piperidin-1-vl)-methanone

In analogy to the procedure described in Example 18], 3,5-dimethyl-1-(4-
trifluoromethoxy-phenyl)-1H-pyrazole-4-carboxylic acid and 4-pyrrolidine-1-yl-
piperidine gave the title compound in 95% vyield as light brown solid. MS: 437.2 (MH").



(1-{3-[(E)-2-(4 Chl oro-phenyl)- vinyl] -phenyl}-3,5-
dimethyl -1 H pyrazol 62 D nethyl 4-yl)-(3

wW@000132di n- 3-yl - di net hyl ami no- am ne 449.4 PCT/EP2008/059355

pyrrolidin- | -yl) nethanone %_1-{3-[(E)-2-(4-
Chl or o- phenyl ) - vinyl] -phenyl ? 3,

di met hyl -1 H pyrazol - Met hy] - P
4-y1)-1(S)-3- net hyl pyrr%(f‘ang L1683,

(tetrahydro-pyran-4 (tetrahydro-pyran- yl)-am no]

di n-1-yl} met hanone

e%érledr rnEe;&inglregﬂo9 = Méok (E)-2- (4 ChI oro phenyl)- ,
vinyl] -phenyl 64 di net hi(l razol NJ
B.s %uqompf rsﬁltﬁ%fffhﬁc 21 {QPymplh. EONA {47 65%910112 ﬁ“é@h@r@@ mmol) and
4piopriatetaliiihe 60 i mindl] weicahelRafol 15t hnd fRtJr88@NEpurified directly by

1(3reparat1L/e§ E)PL%

Table 1.

Example | Compound Name Structure Amine MS:
No. (MH")

[1-(4-Benzofuran-2-
yl-pyrimidin-2-yl)-5-

» cyclopropyl-1H- . °_/ | 1-Isopropyl-
pyrazol-4-yl]-(4- YNON% a ) piperazine 457.2
isopropyl-piperazin- NN

1-yl)-methanone

[1-(4-Benzofuran-2-
yl-pyrimidin-2-yl)-5-

cyclopropyl-1H- . o
47 | pyrazol-4-yl]-(4- gQg \:7 1-Cyclopentyl-
cyclopentyl- piperazine 483.3
piperazin-1-yl)-

methanone

[1-(4-Benzofuran-2-
yl-pyrimidin-2-yl)-5-

cyclopropyl-1H- . o
48 pyrazol—4‘—yl] -(4- WN@N% 9 4-Piperidin-4-yl-
morpholin-4-yl- morpholine 499.3
piperidin-1-yl)-

methanone

[1-(4-Benzofuran-2-

yl-pyrimidin-2-yl)-5-
49 S 3-yl-amine 471.2

cyclopropyl-1H- o # N
pyrazol-4-yl]-(3- T

diethylamino-

Diethyl-pyrrolidin-




Chl or o- phenyl)- , vinyl] phenyl}-3,5-0 65 dinethyl-

I H pyrazol- ~N 5N 1 Cycl opentyl 4 yl) (4 cycl opentyl
W@rpenszine 489. 4 pi perazin-1-yl) methanone PET/EP2H03/059355

Bi pi peridinyl-1 -(1-{3-[(B)g 2- (4 66

chl or o- phenyl ) - [1 4 ] Bi p| peri 08 nyI 503.4 i nyI]
= plleﬂyl }-3 5—di-rret hy! = 1 H- ﬁ‘y’i’aZU| WO-2009/-0132%
PCT/ EP2098b08@35%1)- - 82 01  4-yl) - net hawone 0 N ANN r

r 8- (1-{Bsthi{fne2- (4- ci Chl or o- phenyl ) vinyl]
-phenyl} 3 5 di rrethyl -IlH N O1,3,8-Triaza- 67 -

pyrazote carbonyt ) - N N"AQ N spirtol 4. 5 decane-
1,3, 8-r ﬂééaﬁe@of&r@dﬁ ¥nel 504.3 Spiro [1 §15) _beesiang-32y14-

di one (|lynpefinethat@)33)| 8-(1-f3-[(E)-2;

Chl or o- yﬂéﬁ%{ %i g[aﬁ vinyl] -phenyl}- Fﬁ@ﬁﬁ%w&am

68 1 OX éy Via 0 ° 4-yl)-carbamic acid
50 pyraZol -4- Yl] [(R) 3- Q C/N fN,N{\Ni/ tert_butyl ester-Boc

(tetrahydro-pyran-4- N removal with HCI 499.3

ylamino)-pyrrolidin-

1-yl]-methanone (Intermediate 37)

[1-(4-Benzofuran-2-
yl-pyrimidin-2-yl)-5-

cyclopropyl-1H- fj = 9—/| Methyl-(R)-

o pyrazol-4-yl]-{(R)-3- | \, L pyrrolidin-3-yl-
[methyl-(tetrahydro- (tetrahydro-pyran-
pyran-4-yl)-amino]- 4-yl)-amine 513.3
pyrrolidin-1-yl}-
methanone (Intermediate 18)

[1-(4-Benzofuran-2-
yl-pyrimidin-2-yl)-5-

cyclopropyl-1H- 0 Oi;
52 pyrazol-4-yl]-(4- @N@N%&/ [1,4']Bipiperidinyl-

hydroxy- 4-ol 513.3
[1,4'|bipiperidinyl-1'-

yl)-methanone

Example 53-70

General procedure for examples 53-70

A solution of intermediate 4 (0.05mol), EtzN (0.3 mmol), HATU (0.06 mmol) and
appropriate amine (0.1 mmol) were shaken for 16h and the products purified directly by
preparative HPLC.



pyr azol e- 4-carbonyl) spiro[4.5]decan- 2-

1- oxa- 3, 8-di aza-
W@ Rowweredi at e 34)

one 491.3 N spiro[4.5]decan-2- N one
1-[1-(1-f3-[(E)-2- (4 Chl orBCPRRI0Y$/)59355

1-Piperidin-4-yl- imdazolidi nﬁl vinyl] -phenyl}-
0 69 dinethyl-1 H one rN' ~N ANNr r
pyrazol e- 4-carbonyl) N40 (I diate 32) 504.4
p| perl d| n 4- yI] i m dazol [ d%n
8- J_i\. \l:)- \l—r- € U||U|u-'"ei" = /V|i"|y=]
Eptieply | | }Canpoungl l‘damet hyl| Stxuqqureo 2, 8 D az&mine MS:
Ryl azolje-4-carbonyl) N Spiro [4. 5] decane- 2, 8-di aza- (MH")
N~ 1, 3-/dione 503.3 N Spiro [4.5] decane-1,3- O dione
0, (int ermaol te 35) WO 20097/ 013211 PCT/ EP2008/ 059355
- 83 Exarpitéf1-764 General procedure for exanpl es
71-76 Acobretplayf 4-pyrrolidin-1-yl-piperidine
(0. I nol )vinyﬁ S’henﬂ/ﬂ 3’35_ nmol ) ,
53 dimethyl-1H-pyrazol- . /@N Dimethyl-
- —(4- /
4'YD (4 ‘ piperidin-4-yl-
dimethylamino- amine 463.4
piperidin-1-yl)-
methanone
(1-{3-[(E)-2-(4-
Chloro-phenyl)- o
vinyl]-phenyl}-3,5- . {0
54 dimethyl—lH—p‘yr‘azol— GN@N%N W, 4-Pyrrolidin-1-yl-
4-yl)-(4-pyrrolidin-1- piperidine 489.4
yl-piperidin-1-yl)-
methanone
(1-{3-[(E)-2-(4-
Chloro-phenyl)- O
vinyl]-phenyl}-3,5- o C’f}ﬁ/ S8
55 dlmethyl' 1 H-pyraZOl- O [ 1,4V] Blplperldlnyl
4-yl)-(3-hydroxy- 30l 519.4
[1,4'|bipiperidinyl-1'-
yl)-methanone
(1-{3-[(E)-2-(4-
Chloro-phenyl)- o
vinyl]-phenyl}-3,5- Q
. (o]
56 dimethyl-1H-pyrazol- /NONJ%N * 1-Methyl-
4-yl)-(4-methyl- " piperazine 435.3
piperazin-1-yl)-
methanone
57 (1-3-1(E)-2-(4- 4-Piperidin-4-yl-
Chloro-phenyl)- morpholine 505.4
vinyl]-phenyl}-3,5-




nmol ) and appropriate acid (0.05 nmol)

wer e shaken for

16h and t he

in DVF (0.5 nl)

5 products purified
wa@lReeo132y1 by preparative HPLC. Tabl e 3. Exanpl BCT/EP2008/059355

Conpound Nane Structure Acid I\/&i No. (M)
[3,5 D|rrethyl-l-(5 3,5-Dine thy-I- trlfluororrethyl
( A 2 \ 1 £ HuAarAQ +
\\J' IJyI I UI II [® R = L1 1 uuvul U L
pyr azol ddlmyﬂh]yl-(H PY(naZIélw i din-3 LH ~
pyrrolidify s Yﬁorp@f&? r l e 22.3
piper|C|n ? yl) ca hanone
(I nter ré‘led?tlﬁer@m lf}S‘) Oy Vel opropyl -
met hyl - InéBandiet hyl -1 - ( hoxy-
trifluaromethoxy 72 phe ol - N FD phenyl)
-1 H 4-yll-(4&pyrrolid | pyrazol e-4- F+0
463. 2 )ﬁ{'—{lﬁi[géffgf‘n | - i clacid met hanoneg
(1 nt er rrethil atoepHedy1)- [5 « Cycl opr opyl -
met hyl ysl-(B- r|quoro h)xy 0~ F
trifl uclm{r?@t R%%’n% phenyl ) H pyrazol - "" F phenyl)
- 158+ 4_dy1|n}ath(y]41 ymirezol-di Jq‘\l'“d le-4; 744 ergzm 1- yl—
yl - pi perdgdinaa. %?,aroxgar boxyli ¢ &cid methano
(I nterme oL te 14 Qycl opropyl - 3- 5- V@Pﬁﬂr opyl - 465.3
74 et nyE-pReragigc by - - (3- 447. 3 trifluororrethyl-
CNN F Fyltﬂnie{huﬁblwmt hyl

(1-{3-[(E)-2-(4-

Chloro-phenyl)- a

vinyl]-phenyl}-3,5- @,

59 dimethyl‘—lH—pyrazol— YNCN%N 7 1-Isopropyl-
4-yl)-(4-isopropyl- piperazine 463.4
piperazin-1-yl)-
methanone
(1-{3-[(E)-2-(4-

Chloro-phenyl)-
vinyl]-phenyl}-3,5-
dimethyl-1H-pyrazol- 7
60 = NN
y1)-((R)-3- Oy
4-yD) ((R‘) 3 ° O )\OQQ N (R)-4-Pyrrolidin-
morpholin-4-yl- 3-yl-morpholine 491.4
pyrrolidin-1-yl)-
methanone (Intermediate 20)
(1-{3-[(E)-2-(4-
Chloro-phenyl)-
vinyl]-phenyl}-3,5-
dimethyl-1H-pyrazol- - Nj‘;( o | Methyl-(R)-

61 | 4R Selmethyl | ) T in 3
(tetrah?/dro—pyran—4— (tetrahydro-pyran-
yl)-amino]- 4-yl)-amine 519.4
pyrrolidin-1-yl}-
methanone (Intermediate 18)




N phenyl)
PCT/ EP2008/ 059355
wW@oapai2et 4- vyl
met hanone (I nternediate 12)

-1 Hpyrazol -
-84
- pi peridi

N phenyl)
4-yll -(4-pyrrol
n-1-yl)-

-1 H WD 2009/ 013211

din- |-

car boxyl i ¢ acPdI/EP2008/059355
[é% Cycl opropyl - 5-

3- Cycl opropyl -5- net hyl -1-(3- rrethyl-l-(s-
- fuor uucth H—ENO-tri-1uoronet ="y| 75 ﬁheﬂy! ) —%
H pyr azdl- BFF(E) ¥(& phenyl) -1 H 4-yll |
(4- pyr ntfigionshdny)Pyr azpl e-4- yl - pi peridin-1-yl)-
car boxylic ac jr met hanone (I nternediate 11)
3,5- Di|& }‘b’llobl?eé]wriﬁ -| 3,5 -Dicyclopropyl- | - (3 76
(3-trifllasaeometin azoFtrl rorrethoxy :
phéayl ) - Hya razgt?w 34 O*F : QII}IEtfPliw-yll -
(4-pyr 1! | - pyr azol - 45 pi-per i dipperblidih)3~yl-
car boxyldimethglachid@9. 3 |met hanone™ (I nt er redi. ate 17) 449 4
Exanpl € Z,zr R8in- ]Gﬁ eral procedure for ex arrlf)]lles 77-86 A '
sol uti af’of TNt e ediate 7 (0.05n01), Et3N (0.3
mol ), |HThaae06 mol )| and 5 appropriate anmine (0.1
mmol) iin DM (0.5 m) were shaken for 16h and the
pr oduct 9(1 {@go )fg@gi directl y by preparative HPLC. Tabl €
4. Exanp %ﬁ Nanme Structure Amine MS: No.
( MH+) Yryl -1-(3 trifluoronethyl -
1- | sopr] O/m»;ﬂ] -phenyl}-3,5-
dimethyl-1H-pyrazol- . /CN/J;; o | Methyl-(S)-

63 | 4yD-A(O->-Imethyl- | 7y kBT i 3
(tetrah?fdro—pyran—4— (tetrahydro-pyran-
yl)-amino]- 4-yl)-amine 519.4
pyrrolidin-1-yl}-
methanone (Intermediate 19)
(1-{3-[(E)-2-(4-

Chloro-phenyl)- o
vinyl]-phenyl}-3,5- -

64 dimethyl-1H-pyrazol- NCN “ ) 2-[1,4] Diazepan-
4-yl)-[4-(2-hydroxy- | o 1-yl-ethanol 479.3
ethyl)-[1,4]diazepan-
1-yl]-methanone
(1-{3-[(E)-2-(4-

Chloro-phenyl)- o
vinyl]-phenyl}-3,5- . {0

65 dimethyl-1H-pyrazol- A B “v ) 1-Cydlopentyl-
4-yl)-(4-cyclopentyl- piperazine 489.4
piperazin-1-yl)-
methanone
[1,4'|Bipiperidinyl-1'-
yl-(1-{3-[(E)-2-(4- o

66 chloro-phenyl)- [1,4'|Bipiperidinyl | 503.4
vinyl]-phenyl}-3,5-
dimethyl-1H-pyrazol-




77 phenyl)-1H pyrazol -

4-yl 1 -(4-isopropyl -
wQee9sme3r11 PCT/ EP2008/ 059355

~ ~ N JN~ piperazine 395.3 F

F F O piperazin-1-yl)
- 85- net hanonePCT/EP2008/059355

WO

(4-Cycl opentyl - pi perazi n-1-yl 2—_[3, 5 FF
dlrrethyl-l-(S rN F 78trif|uororrethy| N N

1- CyCI gpent ‘y'l = “' Hperazine 4243 plleﬂym =L T+ PYytrazot
4-yl] - rzﬂexlhmﬂblnmlonﬁs 5-Di net hyl -1-(3 i f1 uoromet hyl
0 F /F|phenyl) -1 H pyr@azol - F 79— N[ 1,4"]

Bi pi per|i di nyl 4-y|]-(4§z < -ol 451.3

1, 4" ] bijpi peridinyl-1" vyl )-met hanon (3¢ D et hyl am no-
pyrrolildin- | -yl) - [3 35FF6080 dpet hyl -1- (3 PN
N F tri|fg Mogongg]gy(u N D et hyl - 409.3 phenyl) -1
H-pyrazodwlgrrol di n-3 -yl 4-y|] hanone ani ne
(4- Di metHYP R YBi peridin-1-yi)- dret hyl - 1- ( 3-
~_~ N ;| vil¥@Nphenyl}-3,5-

67 dimethyl-1H- o=<N 0 1,3,8-Triaza-
pyrazole-4-carbonyl)- N:/b N spiro[4.5]decane-

-tr1 - N N
1,3,8-triaza ¢ 2,4-dione 504.3
spiro[4.5]decane-2,4- 0
dione (Intermediate 33)
8-(1-{3-[(E)-2-(4-
Chloro-phenyl)- cl
vinyl]-phenyl}-3,5- O
dimethyl-1H- :

68 0. _N P 1-Oxa-3,8-diaza-
pyrazole—4—(‘:arbonyl) - T%} spiro[4.5]decan-2-
1-oxa-3,8-diaza- " Q one 4913
spiro[4.5]decan-2- //E

0 :
one (Intermediate 34)
1-[1-(1-{3-[(E)-2-(4- o
Chloro-phenyl)- 3 .1-1?1per1(%1r?—4—y1—
vinyl]-phenyl}-3,5- e imidazolidin-2-
dimethyl-1H- i~ one

69 imethy q@% 9,
pyrazole-4-carbonyl)- ° (Intermediate 32) 504.4
piperidin-4-yl]-
imidazolidin-2-one
8-(1-{3-[(E)-2-(4- °
Chloro-phenyl)- O
vinyl]-phenyl}-3,5- )

7 dimethyl-1H- 0 O 2.8-Diaza-
pyraz‘ole—4—carbonyl) "IN spiro[4.5]decane-
2,8-diaza- T TN 1,3-dione 503.3
spiro[4.5]decane-1,3-
dione © (Intermediate 35)




5

81 F trifluoromethyl- F F o D nethyl- 395.3
phenyl ) - 1H pyrazol - piperidin-4-yl- 4-yl] -nmethanone
W@ eion@1281 5- Di met hyl -1-(3- trifluoromethyl F FPCERRI99$)59355

-1 Hpyrazol- F 82 N~"N 4 Pyrrglidin |
4-yl]-(4-pyrrolidin-1 piperidine 421.3
yl - pi peridin-1-yl) nethangp pl§§117§’ 5-Di et hyl -1 - (3-
4-Piperid -4-yl- 437.3 t tuororet hyl - nor phol i ne
phenyl) -1 H pyrazol WD 2009/013211 PCT/ EP2008/ 059355

Etﬁ‘l'# NN ~0o N 4-yl-piperidin- |
Gg réi e (ﬁei%%ge lgs%an%S [3,5-D nethyl-I-
3tr|fluoro t hyl - nyl) -1 H-pyrazole- N o
- tgion of aﬁaohdam-lﬂldap%mﬁ [0-100Ka EtN (0.3 Pamol), HATU (006

yl

FRhGIPhAd 5&@1&@9&1%211:1&(08)‘5%&1@ in"DFQ0S fhB3vete shaken for 16h and the

sSpifo
produc

4url 1e§81rectl%rby preparatwemél nt er medi ate 34)

Table 3.

Example | Compound Name Structure Acid MS:
No. (MH")
[3,5-Dimethyl-1-(5- 3,5-Dimethyl-1-

trifluoromethyl- (5-
pyridin-3-yl)-1H- trifluoromethyl-

71 pyrazol-4-yl]-(4- o r.S | pyridin-3-yl)-1H-
pyrrolidin-1-yl- . @N J%N {? i pyrazole-4- 4273
piperidin-1-yl)- d v carboxylic acid '
methanone (Intermediate 6)
[3-Cyclopropyl-5- 3-Cyclopropyl-5-
methyl-1-(3- methyl-1-(3-
trifluoromethoxy- trifluoromethoxy-

72 phenyl)-1H-pyrazol- phenyl)-1H-
4-yl]-(4-pyrrolidin-1- F QN%UND pyrazole-4- 463.2
yl-piperidin-1-yl)- F#F»O ° carboxylic acid '
methanone (Intermediate 13)
[5-Cyclopropyl-3- 5-Cyclopropyl-3-
methyl-1-(3- o methyl-1-(3-
trifluoromethoxy- @N@“ﬁj{? @07:% trifluoromethoxy-

73 phenyl)-1H-pyrazol- " phenyl)-1H-
4-yl]-(4-pyrrolidin-1- pyrazole-4- 463.2
yl-piperidin-1-yl)- carboxylic acid
methanone (Intermediate 14)
[5-Cyclopropyl-3- 5-Cyclopropyl-3-

74 methyl-1-(3- o methyl-1-(3- 447.3
trifluoromethyl- 5 @Nﬁff@%i trifluoromethyl-
phenyl)-1H-pyrazol- N phenyl)-1H-




[ 1,4 ] Bipiperidinyl-1'" yl- [3, 5-dinethyl- I - o 85
(3-trifluoronethyl- "N NNF [1,4"]Bipiperidinyl 435.3
w@b@apipit 1 H pyrazol- F F o 4-yll -net hanone PCT/EP2008/059355

[3,5-Dinethyl-1-(3- trifluoro th' 0
phenyl ) - 1H pyrazol - N CNFF -yl]-1 (R - 3[rrethy|
NN ethyt—(R)—38 etrahYdroPYran—+4-

PYr r ol i|diyl}-84- Yflyrryllé,]m larr no ] - (tetr ahyjpnrapqltéﬂ-

451. 3 r@,y[rpgghuﬂi ['yil) yl} - 4-yl) -amine hetBapenecid

(I ntermed anpl e 87-97 General procedure for
exanpl edngh Wees 87 97| A sol ution of i ntleisraedias )8
(0 ()'%m'l\ Ft'%N(n'%mTI), HATU (0. 06 pmol) and 5

appr opr|if R,E} &8160. 1 nmol ) in DVF (0. S3mdyclopessl-5-

shakenfor J1 nd the products purified dir glyb

or epar atPYBRYHP{T. WO 2009/ 01321 PCT/ PpBBEN 0355

- 87 Tak ItﬁﬂﬁoroE)e&rWH e Comp ngég?m C triiflirogoathiye

I\/B Na I r| fl oxy-

87 phe )PI gw)lﬁ-éﬁ?%}ol FF Bﬁéﬁ’@ei%yl

4-yl ] - (4=-Ys6ppppoliding - pyrazole-4-
yl-piperidin-1-yl)- carboxylic acid 447.3
methanone (Intermediate 11)

3,5-

Dicyclopropyl-1-
[3,5-Dicyclopropyl-1- (3-
(3-trifluoromethoxy- ¢ | trifluoromethoxy-
76 AN o
phenyl)-1H-pyrazol- | \N/N\Q ¢ | phenyl)-1H-

4-yl]-(4-pyrrolidin-1- pyrazole-4-
yl-piperidin-1-yl)- carboxylic acid 489.3
methanone (Intermediate 17)

Example 77-86

General procedure for examples 77-86

A solution of intermdediate 7 (0.05mol), Et;N (0.3 mmol), HATU (0.06 mmol) and
appropriate amine (0.1 mmol) in DMF (0.5 ml) were shaken for 16h and the products
purified directly by preparative HPLC.

Table 4.
Example | Compound Name Structure Amine MS:
No. (MH+)
[3,5-Dimethyl-1-(3-
trifluoromethyl- 1-Isopropyl-
IN\ . .
" phenyl)-1H-pyrazol- Q—N = N//\;,’q/k piperazine 395.3
F
4-yl]-(4-isopropyl- JOF 0
piperazin-1-yl)-




pi per azi ne

pi per azi n-

| -yl) methanon

e 411.2

[3,5-Dinethyl-1-(3 trifluoronethoxy- 0 88

WQEb@awipilH pyrazol -

4-yl]-(3-hydroxy- F+O 0 F -3-0J 467.3

[

FNN, NON6 [ 1,4'] Bipi peei/apig$0s93ss

1,4 ]blplperldlnyl-l yl ) - met hanone (4- Cycl opentyl -
plpelaLllll'yl)' |_o 5- FdIIICLIIyI'l \3- NN ( 89
1 Cycl gpestharonet ri f | uorjomet hoxy- pi perazi ne 437.3
phenyl ) -1 Fkovrazol 4-yl] -nethanone
[3,5-Dijng (§¥0 - trlfluoronethoxy- F| ~ O+tF phenyl)
-1 H pyrazol 30 NN H[ 1,4'"] Bipiperidinyl
4-yl ] - (|2 peyerietgd) HN A-0l 467.3 [; r
1, 4' ] bi mlxﬁeﬂlﬂymmyl -1 yl ) - meth nej@s- a no—
p ﬂ80|iq (%4% NE 0 1 jEng
NN ~ i “’u$ﬂ¥4 i uoronet oxy- /~N Di etwphmnﬁﬁﬁ 3 421.3
phenyl)-1H-pyrazol-
4-yl]-methanone
[3,5-Dimethyl-1-(3-
trifluoromethyl- . L F
79 | PhenyD-TH-pyrazol- @@%d [1,4'] Bipiperidinyl
4-yll-(4-hydroxy- | @ -4-ol 451.3
[1,4'|bipiperidinyl-1'-
yl)-methanone
(3-Diethylamino-
pyrrolidin-1-yl)-[3,5- L F
(0]
dimethyl-1-(3- F
% ifl . (h 1 & :'“{; Diethyl
tritfuoromethyl- N N 1ethyl- 409.3
phenyl)-1H-pyrazol- pyrrolidin-3-yl-
4-yl]-methanone amine
(4-Dimethylamino-
piperidin-1-yl)-[3,5- . |
dimethyl-1-(3- N "
81 l.m ethy-I FQ NO/ .
trifluoromethyl- A 0 Dimethyl- 395.3
phenyl)-1H-pyrazol- piperidin-4-yl-
4-yl]-methanone amine
[3,5-Dimethyl-1-(3-
trifluoromethyl- . o F
gy | Phenyl)-1H-pyrazol- Oy Ly de " | 4-Pyrrolidin-1-yl-
- .
4-yl]-(4-pyrrolidin-1- piperidine 421.3
yl-piperidin-1-yl)-
methanone
: 437.3
83 [3,5-Dimethyl-1-(3- 4-Piperidin-4-yl-
trifluoromethyl- :
morpholine
phenyl)-1H-pyrazol-




phenyl) -1 H pyrazol- pyrrolidin-3 -yl 4-yl]
- met hanone am ne WO 2009/ 013211 PCT/ EP2008/ 059355
WO 889/0(324Di net hyl ami no pi peridin- 1-yl)- [3, 5-PCI/EP2008/059355
dimethyl -1-(3- F " No 92 F trjfluoronmethoxy- F
D net hyl - 411.3 phenyl) 1H- pyrazol p| per| di n-4-yl -
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[3,5-D|ﬁ%‘ith%0-qe(3 trlfluoromsthoxy F| phenyl) -1
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[1,4'|Bipiperidinyl-1'-

yl-[3,5-dimethyl-1- Q
. N N

8 | (3-trifluoromethyl- Fp N%rNU [1,4'Bipiperidinyl | 435.3
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methanone (Intermediate 18)

Example 87-97

General procedure for examples 87-97

A solution of intermdediate 8 (0.05mol), Et;N (0.3 mmol), HATU (0.06 mmol) and
appropriate amine (0.1 mmol) in DMF (0.5 ml) were shaken for 16h and the products
purified directly by preparative HPLC.
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General procedure for exanples 105-119 To a sol ution
of interndediate 9 (0.05npl) and appropriate anm ne
(0.1 nmmol ) in DCE Et OH( ixhnipléngigs Was added acetic
acid (15 ul) and pyridi neborane conplex (15 ul)

General procedure for examples 98-104

A solution of intermdediate 16 (0.05mol), Et;N (0.3 mmol), HATU (0.06 mmol) and
appropriate amine (0.1 mmol) in DMF (0.5 ml) were shaken for 16h and the products
purified directly by preparative HPLC.

Table 6.

Example | Compound Name Structure Amine MS:
No. (MH")

[3,5-Dicyclopropyl-1-

(3-trifluoromethyl- o
! F_F

o8 phenyl)-1H-pyrazol- QN@ﬁ@F [1,4"]Bipiperidinyl
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. N
trifluoromethyl- piperazine 473.3
phenyl)-1H-pyrazol-
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[3,5-Dicyclopropyl-1-
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10 | PhenyD-1H-py o '@X [1,4'] Bipiperidinyl
4-yl]-(4-hydroxy- -4-ol 503.3

[1,4'|bipiperidinyl-1'-

yl)-methanone
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residue resdissolved in DMSO and the products purified directly by preparative HPLC.

Table 7.

Example | Compound Name Structure Amine MS:
No. (MH")
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(4-Cyclopentylamino-
piperidin-1-yl)-[3,5-
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trifluoromethoxy-
phenyl)-1H-pyrazol-

4-yl]-methanone
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Cyclopentylamine
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[3,5-Dimethyl-1-(3-
trifluoromethoxy-
phenyl)-1H-pyrazol-
4-yl]-[4-((cis)-3-
methoxy-tetrahydro-
pyran-4-ylamino)-
piperidin-1-yl]-

methanone
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tetrahydro-pyran-
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pyrrolidin-1-yl)-
piperidin-1-yl]-

methanone

Lot
g@ Pre

3-Methyl-
pyrrolidine

(Intermediate 22)
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[3,5-Dimethyl-1-(3-
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phenyl)-1H-pyrazol-
4-yl]-[4-((trans)-3-
hydroxy-4-methyl-
pyrrolidin-1-yl)-

piperidin-1-yl]-

1 %UD\

(trans)-4-Methyl-
pyrrolidin-3-ol

(Intermediate 23)

467.3
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trifluoronethoxy- ~\~ N phenyl) -1 Hpyrazole- F+ N

WMN20090181F  4-carbonyl] (S) -NPyrrolidin- PCT/EP2008/059355
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pyridin F}? gﬁgi i n pyridine) and
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evapor atdedybdrel]-r esi due resdl ssolved in 5Q and -tdk]]e_
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8. Exa und Nanme Structure Am n(33%acetémide 494.3
yrrohdm 3-yD)-

acetamide

N-((R)-1-{1-[3,5-
Dimethyl-1-(3-

w(
trifluoromethoxy- N Ny 0
Oy
119 phenyl)-1H-pyrazole- | | I
4-carbonyl]- (R)-N-Pyrrolidin-

piperidin-4-yl}- 3-yl-acetamide 494.3

pyrrolidin-3-yl)-

acetamide

Example 120-128

General procedure for examples 120-128

To a solution of intermdediate 10 (0.05mol) and appropriate amine (0.1 mmol) in
DCE/EtOH(1:1 0.5 ml) was added acetic acid (15 ul) and pyridineborane complex (15 ul,
8 M in pyridine) and the mixture shaken for 16h. The solutions were evaporated,the

residue resdissolved in DMSO and the products purified directly by preparative HPLC.

Table 8.
Example | Compound Name Structure Amine MS:
No. (MH')
. 453.3
120 [3',5-D1methyl—1—(3- (S)-1-Pyrrolidin-
trifluoromethoxy- 2-yl-methanol
phenyl)-1H-pyrazol-




No.

(M)
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yl)-methanone
. 453.1
125 [%ﬁ_Dlmethl}:_ 1-(3- Tetrahydro-
trifluoromethoxy- pyran-4-ylamine
phenyl)-1H-pyrazol-




, 3" ]1bipyrrolidinyl-11- 0 F yl) -nethanone
5-Dinethyl -1-(3- trifluoronethoxy- phenyl) -1

woR@yoszol - N O 4-yl]-(2 - 124 hydr oxynet hyl BCTFEPN08/059355

(2-Met hyl pyrrolidin-2-yl) mst?% F met hanol 467.3 |
1,3 ]blpyrrolldlnyl 1 yI) me anone 125

r2 C_rny hy /] | Tn+ F

|_\.), \J'LIIIICLII I'I'\ Cl aIIyUIU ’-I-\J\.)

trifl ucr%ﬂbﬂmwahpypan- 4-yl Bgigeh/l ) -1

H pyr az ?P’ra\ﬁ@l ggggﬁggszm i&n 9855 -96 4-yl]
- [3-(t ro- Wan4y|am no) - 00- N'

pyrrol i d’iYFf-Oh in: krIYl nmet hanone ( 3- Cycl opent yl am no-
pyrrol i|Ghdthadoney! ) - [3)/5- F O O+t dirnethyl 1 (3 ~N N
F 126 |trifl uoronet hoxy O --N Cycl opentyl ani ne 437.3

phenyl) ylI'| -nmethanone
[ 3, 5- Di|ike tJQﬁOP% mmo‘
pyrrohdm 1- yl) [3,5-

dimethyl-1-(3- i o
126 . Y [}NQNJ%N/NO ]

trifluoromethoxy- Cyclopentylamine | 437.3

phenyl)-1H-pyrazol-

4-yl]-methanone

[3,5-Dimethyl-1-(3-

trifluoromethoxy- 0
phenyl)-1H-pyrazol- N
/N\
127 4-yl]-((R)-2- Fip“ / N/j (R)-1-Pyrrolidin-
hydroxymethyl- ; ° 2-yl-methanol 453.3

[1,3']bipyrrolidinyl-1'-

yl)-methanone

[3,5-Dimethyl-1-(3-

trifluoromethoxy- ((5
128 phenyl)-1H-pyrazol- s 1 (S)-Pyrrolidin-3-
4-yl]-((S)-3-hydroxy- i Q d N/j ol 439.3

[1,3']bipyrrolidinyl-1'- ;

yl)-methanone

Example 129-149

General procedure for examples 129-149

To a solution of intermdediate 15 (0.05mol) and appropriate amine (0.1 mmol) in
DCE/EtOH(1:1 0.5 ml) was added acetic acid (15 ul) and pyridineborane complex (15 ul,
8 M in pyridine) and the mixture shaken for 16h. The solutions were evaporated,the
residue resdissolved in DMSO and the products purified directly by preparative HPLC.
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conptex (15 ut) M1 pyridine) and the mXture
shaken f[é‘rcﬁm.mpﬁﬁ‘é‘sol uti ons were evaporated, t he
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PCT/ EP2008'YS *Y297 [Table 9. Exanple é:%gt%ulr]d Nane
St{q%ct Urpheriyh) -hEl- pBazol No|, (w%[{s q%;l OPro ﬁ/(z
met®y| -\l (314 bk r onget y enyt )+ Lpypolidinel -
et )(1?1‘4 f(ﬁ i Q ¥
pyrrolidin-1-yl)- (Intermediate 22) 477.2
piperidin-1-yl]-
methanone
[5-Cyclopropyl-3-
methyl-1-(3-
trifluoromethoxy-
phenyl)-1H-pyrazol- &? .
130 AT o
4—yl]—[‘4—‘(2—methyl— Q T 2 Methyl-
pyrrolidin-1-yl)- pyrrolidine 477.2
piperidin-1-yl]-
methanone
[5-Cyclopropyl-3-
methyl-1-(3-
trifluoromethoxy-
phenyl)-1H-pyrazol- S
131 4-yl]-[4-((S)-2- FioQ“: NUNQ
hydrO)‘(y‘methyl— ° (S)-1-Pyrrolidin-
pyrrolidin-1-yl)- 2-yl-methanol 493.2
piperidin-1-yl]-
methanone
[5-Cyclopropyl-3-
methyl-1-(3-
trifluoromethoxy- o
132 phenyl)—lH-pyI‘aZOl- /@N&? \/F\ (S)_Pyrrolldln—3—
4y1]-[4-((5)-3- T et o 4793
hydroxy-pyrrolidin-
1-yl)-piperidin-1-yl]-
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pyrrolidine
din-1-yl)-

4-y

met han

[']-[4-(3-nethyl

one

(Internmedi ate 22) 477.2
[ 5- Cycl opr opyl

- 3-PCT/EP2008/059355

met hyl -1-(3- trifluoronethoxy- 2ghenyl) -1 H pyrazol -
F 130 4y|] - [4 (2 rrethyl F2I\/Ethy|

Al | bW |
IJyIIUIIUIII' I = I = IUIIUIIIC ’-I'll.
pi peri dimethandrje nethanone [ 5- Cycloproayl-
met hyl - I-(3 trifluoronethoxy- phenyl) :1 H pyrazo
131 4-yl; %kﬁgﬁ%qg; F~Q ~N aN~ hydroxypethyl- F a O
(S)-1-H wrrgf pyrrolidin- | -yl) - 2-yl-nmethano
493. 2 ﬁpﬁbﬂ' +-1-yI] | met hanone [ 5- Cycl opropyl -
met hyl - Hnﬂﬁbnﬁﬂdﬁd oronethoxy 132 phenyl) - 1H pyrazol -
V,~N ($ ng blydlﬂq? F4-yl]-[4-((S)-3- ~N~ F of
479.3 | oAU SEBRol | d{r@wl) _pipetidin- | -yl]

133 4-yl]-[4-((trans)-3- ° ~ Q@:
hydroyfyl—él—methyl— (trans)-4-Methyl-
pyrrolidin-1-yl)- pyrrolidin-3-ol 493.5
piperidin-1-yl]-
methanone (Intermediate 23)
[5-Cyclopropyl-3-
methyl-1-(3-
trifluoromethoxy-

henyl)-1H- 1- F
phenyl) pyrazol- o O

134 4-yl]-[4-((cis)-3- F fi; o

hydroxy-4-methyl- IaSas

yaroxy Y (cis)-4-Methyl-
pyrrolidin-1-yl)- pyrrolidin-3-ol 493.5
piperidin-1-yl]-
methanone (Intermediate 24)
[5-Cyclopropyl-3-
methyl-1-(3-
trifluoromethoxy-
phenyl)-1H-pyrazol- ) ﬁo—k .

135 4'Y1]'[4'((ZS,4R)'4' OQ/C \)NN\Q \F/\F (3R)SS)'5'Methyl-
hydroxy-2-methyl- pyrrolidin-3-ol
pyrrolidin-1-yl)- (Intermediate 26) | 493.5
piperidin-1-yl]-
methanone
[5-Cyclopropyl-3-
methyl-1-(3-
trifluoromethoxy- (3S,5S)-5-Methyl-

136 phenyl)-1H-pyrazol- 0 « | pyrrolidin-3-ol

° N/CNﬁ:2> O7LF
4-y1]-[4-((25,4S)-4- Q () '
hydroxy-2-methyl- (Intermediate 28) | 493.2
pyrrolidin-1-yl)-
piperidin-1-yl]-
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[ 5- Cycl

opropyl - 3- net hyl

wW@hb@apipit 1 H pyrazol - F

-1 -(3-

- 98- net hanone
trifluoronethoxy-

F 133 4-yl]-[4-((trecEEPR08/059355

FF " M hydroxy-4-nethyl- "D§ (trans) -4-Methyl-
pyrrolidin- | -yl) pyrrolidin- P ol 493.5
ptpetrt+din-—1-—yH—rethanphe {(tnterrediate—23)
[ 5- Cycl|opetbpydne3 met hyl F1-(3- trifl uoromet hoxy-
phenyl) -1 Hpyrazol- FIF 134 4-yl]-[4-((cis)-3- F
" N hyc i gl - ['~"~ (cis) -4-Methyl-
pyrr ol | )@SIC p@?l’y;[l pyrrolidin-3-o0l 493.5
pi peri cﬁﬁeﬂlﬂy nmet hanpone (I nternedi ate 24)
[ 5- Cycl|apnephrethdi® thyI 1 -(3- trifluoronethoxy-
phenyl) phenylf_IS Qillrpyzrgzlol- F bfﬁo:?l: (;R 5S) - 5- Met hyl -
137 | 4-yl]-[4-((2R,4R)-4- ‘G () (3R.5R)-5-
hydroxy-2-methyl- Methyl-
pyrrolidin-1-yl)- pyrrolidin-3-ol 493.2
piperidin-1-yl]-
methanone (Intermediate 27)
[5-Cyclopropyl-3-
methyl-1-(3-
trifluoromethoxy-
phenyl)-1H-pyrazol- P .
° C/N/CNﬁ:2> Ofr
138 4-yl]-[4-((2R,4S)-4- \NNﬂC:j ¢
hydrO)'(y'—Z—methyl— (35,5R)-5-Methyl-
pyrrolidin-1-yl)- pyrrolidin-3-ol 493.2
piperidin-1-yl]-
methanone (Intermediate 29)
0
7-{1-[5-Cyclopropyl- J
N” N
3-methyl-1-(3-
trifluoromethoxy- (N§ o
phenyl)-1H-pyrazole- fj -
139 4jcarl')o'nyl] i N 1,3,7-Triaza-
piperidin-4-yl}-1,3,7- spiro[4.4]nonane-
triaza- 2,4-dione 547.2
spiro[4.4]nonane-2,4-
dione (Intermediate 33)
N-((trans)-1-{1-[5-
Cyclopropyl-3- 0
methyl-1-(3- 3 NQN-? N-((trans)-4-
140 trifluoromethoxy- i jLQN = 'O/ HydI'O‘X}T )
phenyl)-1H-pyrazole- | * pyrrolidin-3-yl)-
acetamide 536.3
4-carbonyl]-
piperidin-4-yl}-4- (Intermediate 21)
hydroxy-pyrrolidin-
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(4-Azetidin-1-yl-
piperidin-1-yl)-[5-
cyclopropyl-3-
methyl-1-(3-
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phenyl)-1H-pyrazol-

4-yl]-methanone

Azetidine
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[5-Cyclopropyl-3-
methyl-1-(3-

trifluoromethoxy-

2-Methylamino-

ethanol

467.4
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Example 150-151

General procedure for examples 150-151

A solution of intermdediate 14 (0.05mol), Et;N (0.3 mmol), HATU (0.06 mmol) and
appropriate amine (0.1 mmol) in DMF (0.5 ml) were shaken for 16h and the products

purified directly by preparative HPLC.

Table 10.
Example | Compound Name Structure Amine MS:
No. (MH")
[5-Cyclopropyl-3-
methyl-1-(3- o (trans)-3-
trifluoromethoxy- O—QW - | Pyrrolidin-1-

150 phenyl)-1H-pyrazol-4- O \N/N\©/OF7LF yl-piperidin-
yl]-((trans)-4-hydroxy- 4-ol
3-pyrrolidin-1-yl- 4792
piperidin-1-yl)- (Intermediate
methanone 31)

[5-Cyclopropyl-3- (2-Methyl-1-
methyl-1-(3- piperidin-4-
trifluoromethoxy- yl-pyrrolidin-
phenyl)-1H-pyrazol-4- @Nﬁfk . 72 2-y)-

151 y1]-[4-(2- QNH WN@ /| methanol
hydroxymethyl-2- ’ (Intermediate
methyl-pyrrolidin-1- 38) 507.3
yl)-piperidin-1-yl]-
methanone
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15

20

nmet hanone [5-Cycl opropyl-3- nethyl-1-(3 F
trifluoronethoxy- GN G O-F F phenyl) -1 H pyrazol

W 2699413201 - [ 4- ((R) -3- (R)-Pyrrolidin-3- PCT/EP2008/059355

hydr oxy-pyrrolidin- of 479.2 é—yl) -piperidin- | -yl]

met hanone’ WO 2009/ 013211 PCT/EP2008/ 059355 - 101
N((R-1-{1-[5- Cyclopropyl-3- nethyl-1-(3-
trifluoromethoxy- NNF O A{l;')n henyl) -1 H pyrazole- F
FININ a o 4-carbonyl] - (%—#F@r- rolidin-

pi peridin-4-yl} 3-yl-acetam de 520.2 pyrrolidin-3

tiy(3)4- Daddomnplebayl) N, 3-(Bhethyk 1H ftyrazQl diyblptdepyek olBlin-1-yl-piperidin-1-

thyl -1-(3- trifluoronmethoxy- N~ F 5 O 146 phenyl)
ﬁ"ﬂ%iﬁ‘i‘/‘%"é‘%ol e- FFINNa o

Al 1-(3,4-Dichloro-phenvl)-3,5-dimethyl- 1H-pyrazole-4-carboxvlic acid ethyl ester

In analogy to the procedure described in Example 38A], 3,4-dichlorophenylhydrazine
hydrochloride and ethyl diacetoacetate gave the title compound in 32% yield as yellow
solid. MS: 313.0 (MH", 2Cl).

B] 1-(3,4-Dichloro-phenyl)-3,5-dimethyl-1H-pyrazole-4-carboxvlic acid

In analogy to the procedure described in Example 12C], 1-(3,4-dichloro-phenyl)-3,5-
dimethyl-1H-pyrazole-4-carboxylic acid ethyl ester gave after acidification and extraction
(CH,ClL,) from the water phase the title compound in 64% yield as off-white solid. MS:
282.9 (M-H’, 2Cl.

C] [1-(3,4-Dichloro-phenyl)-3,5-dimethyl-1H-pyrazol-4-vyl]-(4-pyrrolidin-1-vl-

piperidin-1-vl)-methanone

In analogy to the procedure described in Example 18], 1-(3,4-Dichloro-phenyl)-3,5-
dimethyl-1H-pyrazole-4-carboxylic acid and 4-pyrrolidine-1-yl-piperidine gave the title
compound in 87% yield as white foam. MS: 421.2 (MH", 2Cl).

Example 153

[1-(3-Chloro-phenyl)-3,5-dimethyl-1H-pyrazol-4-yl]-(4-pyrrolidin-1-yl-piperidin- 1-yl)-

VO

methanone
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20

4-carbonyl] (S) -N-Pyrrolidin- piperidin-4-yl}
3-yl-acetam de 520.2 pyrrolidin-3 -yl) acetam de

W@ 2009peidin- | -yl- piperidin- |-yl)- [5- PCT/EP2008/059355

cycl opropyl -3 147 nmethyl -1-(3 F trifluoronethoxy- F
Azet i di ne 449 2 phenyl) -1 H yrazol 4-yl] -methanone

N / azetidln- I -yl) - Azet|d|n30l 465.2 '
pi penlody rfo 1thg| procedatrh ageserebed] & Gramplr 8B4, - 3-chlorophenylhydrazine

D S e s 0% Fas 0 MR PEbuOf) Hisg pupiication by flash

d@)@mnpthenmlatographid-(pytrepagie: EtOAc 9:1-1:1) in 58% yield as light yellow solid.
MS: 279.0 (MH", 1Cl).

B] 1-(3-Chloro-phenyl)-3,5-dimethvyl-1H-pyrazole-4-carboxylic acid

In analogy to the procedure described in Example 12C], 1-(3-chloro-phenyl)-3,5-
dimethyl-1H-pyrazole-4-carboxylic acid ethyl ester gave after acidification and extraction
(Et,0O) from the water phase the title compound in 71% yield as off-white solid. MS:
249.1 (M-H/, Cl).

C] [[1-(3-Chloro-phenyl)-3,5-dimethyl-1H-pyrazol-4-vl]-(4-pvyrrolidin-1-vl-piperidin-

1-vl)-methanone

In analogy to the procedure described in Example 18], 1-(3-chloro-phenyl)-3,5-
dimethyl-1H-pyrazole-4-carboxylic acid and 4-pyrrolidine-1-yl-piperidine gave the title
compound in 98% vield as light brown solid. MS: 387.3 (MH", Cl).

Example 154

[3,5-Dimethyl-1-(4-methyl-3-trifluoromethyl-phenyl)- 1H-pyrazol-4-yl]- (4-pyrrolidin-
1-yl-piperidin-1-yl)-methanone

Al (4-Methyl-3-trifluoromethyl-phenyl)-hydrazine

In analogy to the procedure described in Example 42A], 4-methyl-3-
(trifluoromethyl)aniline gave the title compound in 93% yield as orange liquid. MS: 191.2
(MH").
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15

4-yl] -14- [(2-hydroxy- VN ethyl) -nmethyl- -C N

am no] -piperidin-1 yl}-nmethanone Exanpl e 150-151
w@mens21pr ocedure for exanples 150-151 A sol urPCDRP29H8/059355

i nterndedi ate 14 (0. 05nol), H% (0.3 mmol ), HATU

(0.06 mmol) and 5 approprlate mne (0.1 mmol) in DV

fSP?) g Imn%tm & 4,3 Hl%h’ﬁfp 3- t?ﬁu&%lﬂjeqm rthg :yl?—rl% ?”&rtéfo{%—fl—carboxvlic acid

e arrect preparattve FLC.
__§h§£E Cbnpound Nawe Structure Amine M5: No. (MH)

[ 5- Cycl opropyl -3 nmethyl-1-(3- o o0--~N (trans)-3-

H laltlilg oﬁ)nﬁlt hﬁéyedﬁ:rq Elefé%g?‘; l#:%IXFmB e 38fah?£-¥ﬁ€)thﬂ]3 -trifluoromethyl-

y]hqn-y()(ln}rdamlje- anchgttiylodigeetahcotate gwpylner 'oth: dq)rnp(_]_ulyi aftet A@yskallisation

Lparh di &zo L ; ) I nmet hanone 31)
P?E%/C?: o%;r/g ixecwé re Eﬁ'n%%%z?%d(m?ét hyl - | - (3-
pi peri di n- 4- trlfluoronethoxy yl -pyrrolidin-
i 1 hyl:3-triflBoongdthyl~jthenylndthayrarole-fiscarboxylic acid
yl] [4 (2 NF -0
In analogy to the procedure described in Example 12C], 3,5-dimethyl-1-(4-methyl-3-

trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester gave after acidification
and extraction (Et,O) from the water phase the title compound in 89% yield as light
brown solid. MS:299.1 (M+H").

D] [3,5-Dimethyl-1-(4-methyl-3-trifluoromethyl-phenvl)-1H-pyrazol-4-vl]-(4-

pvrrolidin-1-yl-piperidin-1-vl)-methanone

In analogy to the procedure described in Example 18], 3,5-dimethyl-1-(4-methyl-3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic =~ acid and  4-pyrrolidine-1-yl-
piperidine gave the title compound in 77% vyield as orange foam. MS: 435.5 (MH").

Example 155

[3-Methoxymethyl-5-methyl-1-(3-trifluoromethyl-phenyl)- 1H-pyrazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone
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hydroxynethyl -2- 0 (Internediate nethyl-pyrrolidin-
- 38) 507.3 yl)-piperidin-1-yl] nethanone WO
wWQo®900e3211 PCT/ EP2008/ 059355 - 103 Exanpl e BGREP2088/059355
(3, 4-Di chl oro-phenyl) -3, 5-di bgyl 1H pyrazol -4-yl] -
(4-pyrrolidin-1-yl- plperldln- "= yl)-nmethanone 0 C ,

N :

lest r

pyrazol e- 4- car

boxyiic aci d et hyl ester In anal ogy to the procedure
Heeoalbgsedo ithe Examdluee dsstibed id-lgtarhiedato phidily lethyt megtbaretate and

corrpg(giyg Cf%rbg yéarggég %(\?Ivﬁﬁg%lﬁé g‘l @l%é%t%plg y&e'l& L.SeYCHOW oil.

bﬂ%ﬂQZQGMYI)lo B
1- (3, 4- Di chl or o- phenyl) - 3 5-di met hyl - | H pyr azol e- 4- car

or 0- phe

Hééﬂbﬁbﬁﬁe_ﬂ_carboxyllc aci d ethyI ester gave after

acidification and extraction (CH2Cl2) fromthe water
g Ig??tﬁoWetHfltﬂ ﬁle%m O(lflntglﬂ'uﬂr(ﬁﬁ’e‘@lw Jﬁleﬂv@si H)Hfra%le 14€carboxylic acid
gthylestes- i chl or o- phenylj 3 5 dlnethyl 1H pyrazol - 4-yl

-(4-pyrrolidin-1-yl- piperidin- | -yl) -nmethanone In
anal Qﬂél%léyp the pt&cedyﬁoeeaﬁécrldl@&%bw BianPIsadBle 38A5,  3-
1-(3,4 chloro ghen
trifeetaynethyiherdhpdrazine @adbrescy?racét‘/bérraetbw 3-oxo-butyric acid ethyl

éls'té}y 5\% 'a%epe &Tlﬁldaflgh p@‘}' Fﬂésﬁe cgﬁlYlﬁq t&?oﬁlhwgﬁafh%of@ﬁgﬂg to 5%

white foam M5
@@{@Hg@\sg I‘[letlnoxymethyl 3-methyl-1-(3- tr1ﬂuoromethyl phenyl) 1H-pyrazole-4-

éa’%b i@ 58d thﬁm Ydtor- a%dﬁn dbgrBhidly hs 14§Fh IBYM% Qa4 b43.0 &MH ) and

4-pyrrolid I -yl -piperiddin- |I-yl)- nmethanone 0

3—methoxymethyl—5—methyl— 1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid
ethyl ester and in 36% vyield as orange oil. MS: 343.0 (MH").

C] 3-Methoxymethvl-5-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxvlic

acid

In analogy to the procedure described in Example 12C], 3-methoxymethyl-5-methyl-1-
(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester gave after
acidification and fitration the title compound in 89% yield as off-white powder. MS:
313.0 (M-H).

D] [3-Methoxymethyl-5-methyl-1-(3-trifluoromethvyl-phenvl)-1H-pyrazol-4-vl]-(4-

pvrrolidin-1-yl-piperidin-1-vl)-methanone

In analogy to the procedure described in Example 18], 3-methoxymethyl-5-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic =~ acid and  4-pyrrolidine-1-yl-
piperidine gave the title compound in 94% vyield as light yellow viscous oil. MS: 451.2
(MH").
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15

,NN- C' C W 2009/013211 PCT/ EP2008/ 059355 - 104
Al

waz2q3/oChor o- phenyl ) - 3, 5-di net hyl -1 H pyr azol e- BECTYEP19O%§59355

lic acid ethyl ester In analo ﬁ to the procedure
descri bed in Exanple 38A], Forophenylhydra2|ne
hydr ochl ori de and et hyl dh%%=tq ate gave the title
compound after purification—v§uig§ih col um
chromat ogr aphy (n-heptane: EtOAc 9:1-1:1) in 58%yield
s Hyd gy megiyll-Gvmetdlyl- &(3 tﬁﬂu@‘onﬁzﬂ@l@h@ﬂ)— 1Hl-grpzol B-yl1-(4-
3- chl. | -1 H pyrazol e- 4- car boxyl i
éyg%@%n ﬂplngkhj&g§ e %F%%edure described in
Exanpl e 12C], 1- (3 chl or o- phenyl ) -3, 5- di net hyl -
H-pyrazole-4-carboxy|ic acDd ethyl ester gave after
aci di fication and extraction O(Et20) fromthe water
phase the title conpound ) % vyield as off-white
solid. Ms: 10 249.1 ( C )N C
[[1-(3-Chloro-phenyl)-3, i met pyl - I|H pyrazol -4-yl1-(4
-pyrrolidin-1-yl-piperidrln- ne In
anal ogy to the procegeF® described in le 18],
1- (3-chl oro- phenyl)
di met hyl - I H- pyr azol eN4
4-pyrrolidine-1-yl-piper efne gave the title 15
compound in 98%yield i ght brown solid. Ms: 387.3
(MH+, d). Exanpie 154 [3,/5-Dinethyl- |-
(4- met hyl - 3- trlfluoronethyl phenyl ) -1H pyrazol -4-yl] -

%@315%18!&'09? 4% O#ZI' ﬁ%ﬂ) %Pd&gg)gynlé%ﬂﬁg]eg K{ﬂe@lﬂﬂﬁ)@ E‘lfﬁlOEOﬂ’lethYl-

lhfyd'lr)alzfrlwraznl Ayl rt(dldulhé -Ybroreedin-é- ytﬂ)egmthabede {xample

Eﬁﬁgﬁ r{fd | Rpani i ne
ﬁéggﬁq e co \gﬁﬁgﬁrﬁQ%gag(?@ﬁﬁﬂgé%%ggg Q’IPpU|d

lowmethane( WHS)mIV@)2@@@%@@3@11@@@11@2@&8/"@5@338 and stirred

1.5h at 0 °C. The reaction was treated with saturated NaHCOQO3-solution. The mixture was

garboxylic acid and

extracted with EtOAc (3x), the organic phase was washed with a NaCl solution (10%),
dried (Na2SO4) and evaporated. The crude product was purified by flash
chromatography over silica gel with CH,Cl,/MeOH 2.5% to 10%, to give 18 mg (19%) of
the title compound as light yellow foam. MS: 437.3 (MH").

Example 157

[5-Hydroxymethyl-3-methyl-1-(3-trifluoromethyl-phenyl)- 1H-pyrazol-4-yl]- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

o © Ff
F
C@“ﬁ%%g
N
N \N
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-105 Bl
3,5-Dinethyl-Il-(4-methyl-3-trifluoronethyl-phenyl)-1H

W@eooapod2et 4- car boxylic acid ethyl ester |n anedDBR2008059355

t he procedure described in Exg ﬁgle 38A],
(4 nethyl 3 trlfluoronethyl nyl ) - hydraZ|ne and

e-4-carboxvylic

@ 327. 3 (I\/H+) . d

3,5-Dinethyl -1-(4-nmethyl-3-trifluoronethyl-phenyl)-1H

g’%/%l%é(? 04’[38 ?;&%EM%I &es&%(eg 1n|lﬂ<a%f;)g PEY, tSOmE:tlﬂgxymethyl 3-methyl-1-

(ﬁ—giﬂjjangmh@lyl- phe(nqzl)nﬁﬁpryta.zgl-e -4- carboxyhc acid ethyl ester (Example 155B])

g{vle eiffé? ORI A AR rﬁ‘[lre)tlong[ngtftPez é‘im(aa d‘{b oty )Hgldaa%' lgght brown
h ester gave a ter aci |f|ca extraction

p@W@@)DdﬁémﬁﬂthW@ter phase the t|tIe conpound in 89%

yield as light 10 brown solid. Ms: 299.1 (MtH+). D

b 551\& Bk el 3 (AemBE NYS 13088 fleHRT PRELIV FRfe el uoi 4

-pYyTa -4-yI-(14- pyrroltdln- -V -pl peridin- ERY,

5nddﬂsu!l.ﬂ1'r'£hlij. athanieae pr ocedur e described in

Exanpl e 18], 3,5-di nethyl-I-(4-nethyl-3-

5] éﬁallélg,g;t??% P%?cecﬁﬂ@'&%chbéd"ﬁpﬂaﬁlﬁé ?SﬁB%EtﬂB%étﬁx{l@d}h%thyl 1-(3-

i ne-1- 15 eri di né gave t
tfd}n@wndthiyhphﬂ%)ylfé1mreagleo4~a¢t exflisamacis: a8b. 54(nyke)idine-1-yl-

'0 1 rown vi 1 :
%@{{?ﬁn | ug«?glrerzgtft e@n&ﬁ%ﬁﬁ%[%;ﬁ% g{h}r bly?\jv ) SE(L)]-L}S oil. MS: 451.2

H'dl i di n- 1-yl-piperidin- |-yl)-nmethanone O N~ aNO
N F F F W 2009/013211 PCT/ EP2008/ 059355 - 106 A]
CR65-PryArsy Wlettfh1-BELBOXY 1-33 2P0 AR 8- pREH ) -8 ra R3UENA] - (4-
In analogy to the procedure descriped i n I'nternedate
L etlhy}pipg cehamede et hoxyacetyl chl ori de
gave the crude t|tIe conpound in quantitative yield as

UL Y0l the ﬁl\&edg@?degcrwﬁ Exémgie 156], [5- methoxymethyl 3-methyl-1-
5- N@thox met hyl - 3- net i -trif uoroneth | -'phenyl

mrﬁquerr@yhplm*/lio%mazola T¥H - e pryroligén-dryl irgridin-1-y )-
%e%ﬁgﬁé(gi%tthy kirle cHﬁlthiﬂld iy ﬁﬁ)/ot)fléla Ly gForEtdYhoRee M Hakerial. MS:

raz carboxylic acid
437. %/ y

N

Example 158

[5-Isopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)- 1H-pyrazol-4-yl]- (4-pyrrolidin-1-
yl-piperidin-1-yl)-methanone

Al 5-Isopropvl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid
methyl ester

In analogy to the procedure described in  Example 38A],  3-
(trifluoromethyl)phenylhydrazine and rac-2-acetyl-4-methoxy-3-oxo-pentanoic acid
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ethyl ester In analogy to the procedure described in
Exanpl e 38A], 3- 10 (trifluoronethyl)phenyl hydrazi ne

W@rwInsir- acet yl - 4- met hoxy- 3- oxo- but yri ¢ aci dP&I/Ep1008/059355

ester gave after purificatioqlg¥_flash col um
chr omat ogr aphy (CH2C12 to 5% 20/CH2C12)

I
R e e L 1 T O BBy A s acor
il pthe take doinglount riowh sl ds ydliew (8143/183 3pVHE) EENG
3- nethoxynethyl 5- nethyl-l-(S trlfluoronethyl phenyl) -

" lé’iﬁq:alrlﬂ) lic acid

: B0 :
3- thhoxynethyl 5- nethyl -

[Banglpgy @mﬁbﬁ-r@trwﬂuvhémmed in Bxpyplez b, b-isepopyd-imethyl-1-(3-

t o) es b Exaump!
ﬁﬁ@réﬂe%%@%&%%%gfe @Eﬂp&?yhg £45d %qethﬁ fave after
chdlﬁmtfdnumdo«ri@tahybn phehyO) -t11¢—|11p]§/ campbendic o%Hassiiias yellow solid.
$ﬁ§ ﬁster gave after 20 acidification and
tratl e title conpound in 89%yield as off-white

. I\/B Dl

[ (i e Viljo g g l-—‘lmhbﬁkrt))’rmlidin-
1¥T%H%hﬁﬁplvﬂlﬁkﬂm£§ne yrrolldln- | -yl-piperidin- |
-yI') -methanone Th anal ogy to the procedure described
in Exanple 18], 3-nethoxynethyl-5-nmethyl-1-(3- 25
I iapplgey dﬁe&hﬁylpmpmsuc}esmbféymaﬁmrepl& r Bokgproeylatgthyl-1-(3-
ﬁ’ﬁglo%orﬁﬁlt'h?p l'léiif(}/ﬂel'ﬁ pglrazoﬁ'@%rb % gayR) thend it h%yrr'\(}gdme 1-yl-

conpound 4%'yi el 9 | ow vi scous o

giperidine gw}l e e 2o DpP ORI @Pb@bwebg\ggés MS: 4497 (MH").
Exanpl e 156 [ 3-Hydroxynet hyl -5-nmethyl - |-
(3-trifluoronethyl -phenyl )pdErddyiszol -4-yl] - (4-
pyrrolidin-1-yl-piperidin-—T-yI')-methanone OO NN N

N FFF
[1,4-Dimethyl-5-(3-trifluoromethyl-phenyl)-1H-pyrazol-3-yl]-(4-pyrrolidin-1-yl-
piperidin-1-yl)-methanone

: ]
0

Al 1,4-Dimethvyl-5-(3-trifluoromethyl-phenyl)-1H-pyrazole-3-carboxylic acid methvl

ester

A solution of 500 mg (2.47 mmol) of trifluoromethylpropiophenone and 0.335 mL (2.47
mmol) of diethyloxalate in 10 mL of MeOH was treated with 133 mg (2.47 mmol) of
sodium methylate and stirred at room temperature for 3 hrs. The reaction was quenched
by the addition of 10% aqueous KHSO,4 and extracted with EtOAc (3x). The organic
phases were washed with 10% aqueous KHSOj4 and brine, dried over magnesium sulfate
and evaporated to give crude 3-methyl-2,4-dioxo-4-(3-trifluoromethyl-phenyl)-butyric
acid methyl ester. In analogy to the procedure described in Example 16A], crude 3-
methyl-2,4-dioxo-4-(3-trifluoromethyl-phenyl)-butyric  acid methyl ester and
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5 To a solution of 99 ng (0.22 mmol)
[ 3- met hoxynet hyl -5-net hyl -1 -(3-trifl uoronethyl -

WQEb@apipilH pyrazol - 4-yl ] -(4-pyrrolidin-1-yl - pPQEEPIHN$059355

1-yl)-met hanone (Exanpl e 155_3][%_in 1.8 m of CH2C12
was treated at -30 vaith02 BBr3 (1Min

' h r ti S
O SRR TS el ickrion "6 BR5, QLIRS MR Agphy (0
hegana/ adDEd2:W TH2 sy (3%} et thdatHEOBsEdwtdi @ma rdhepowder. MS: 299.1
'H+ re was 10 extracted with Et OAc (3x), the organic
Q/{ was washed with a NaCl solution (10%, dried
(Na2804) and evaporat ed The crude product was
oubth . 9 -

BHDCL2 MeCL 2 259 Lo 10% to give 18 mg (19% of the

fﬂ Ma ggqqg%“lﬂgc&l%ré 4&Bbdabl e hRAMke 5,4 gl?‘né%h)(l—'%':@
[rﬁluqmnoﬂayhelndwl) B petdagle-3-cqrBoxylic ridonashtebipt hysHeay baponified
b QA G

PCT/ EP2008/ 059355 - 108 A] 5- Met hoxynet hyl - 3- net hyl -

C) [1.4¢-Dimethryl-adBdnfuprameid mpenyl) 4 H-pyrazol-3-yl|-(4-pyrrolidin-1-yl-

QMH&ZP -fehidh yI ic acid In anal ogy to the
ocedur €eSCri ed in Exanpl e 12Q],

5- met hoxynet hyl - 3- et hyl - | -
[Banatqgy|te @hedrre@qqiwe %éﬁh@ﬁd)fonﬁxwmaiol Edmmelybak3rtiiguoromethyl-

ﬁﬁéngfl)ef}@ rd50le€s- ce(rgdfwi@ |a§1d]a§é§1ﬂyrroﬁld%vﬁ— gf)fp@ﬁdme WSI%I/I—IATU/

acidification and fitration the title cofpound in
iAra¥ el gae the §He compownd paklew oilvgs: #1131 OMHEM-H) . B
[5-N®thoxynethy|-3-nethy|-|-(3-trif|uoronethyl-phenyl)
-1H pyrazol -4-yl | - (4- pyrrghifidred -yl - pi peridin-
-yl) -nmethanone In analogy to € procedure described
in Exanpl e 18], 5-nethoxynethyl-3-nmethyl-1-(3- 10

13- Meltmsomtdaﬂhr,nhe@ydﬁfhﬂak—bramaiyabﬁelﬁdp QR YAol-a-yAL (4
and ﬁyr rlol [ dl}é‘l %I pi I1perl dine gave the title

‘E} o ViePiBgdd i laylrmathanogst brown viscous oil. MB:
451 2 (M#) d
[ 5- Hydroxynet hyl - 3-met hyl -1 - (3-trifluoronethyl - phenyl)
-1H-pyrazol -4-yl1-(4- _pyrrolidin- | -yl-piperidin- |
-yl) -nmethanone 15 In ygal ogy to the procedure

5

descri bed in Exanpl e g,
[ 5- met hoxynet hyl - 3- e [ -1-

Al 3-Ox0-2-(pyridine-4-carbonyl)-butyric acid ethyl ester

8 g (61.5 mmol) of ethyl acetoacetate were dissolved in 280 ml of CH,Cl,, the solution
was cooled at 0 °C and successively were added 6.00 g (63.3 mmol) of anhydrous
magnesium chloride, 10 ml (124 mmol) of pyridine and 13.4 g (94.73 mmol) of
isonicotinoyl chloride. The yellow suspension was stirred 1 h under ice cooling and 18 h
at room temperature. The reaction mixture was poured into crashed ice and extracted
twice with CH,Cl,. The organic phases were washed with brine, dried over magnesium

sulfate, and evaporated. The residue was purified by column chromatography (n-
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30

(3-trifluoronethyl-phenyl) -1 H pyrazol-4-yl] -
(4-pyrrolidin-1-yl-piperidin- | -yl) - nethanone gave

w0 b@nixhie conpound in 15%vyi eI d as of f-whit e PCDEPO&059355

material. MS: 437.3 (MH). ?ple 158 20
[ 5-1sopropyl -3-methyl -1-(3-trifluoromethyl-phenyl)-1H

v al i di
R?ﬂtgllgeg%@é}\ 41) 1tg)§él'ﬂ§8)¥(§ ﬁ%ehtlgﬂe &)nllp(su’gd’gs ']:1ght %ERIOWI\?III\? %f 5¢g, 47 %). MS:
334.6 0 Hopy| - 3- et hyl -1 - (3-trifluoronet hyl - phenyl )-1Hp
yrazole 4- carboxyllc aC|d met hyl ester 25 In anal ogy

1%86011 | edter

rac-2-acetyl - 4- nethox - 3- 0X0- pentan0|c acid WO
P0e9rb1Rn b 3RCPFEPPOGBNOE938%nYL) bwglcrmchyuhyle@teer(l gat-8> mmol)
i
?{] f(ﬁléb?tg%ﬂé(;l&g aga]ecpél thﬁah?ﬁi%}d% (?}%{eg(gb}gmg, ft éS mmol)
asd y‘élvqammagm therwgl rglzqf 41\/[ d1(B§ne The yellow solut1on was stirred 1 h
3 t

P T b afdnfh%% APLER, A HRCER Y phlfalted vic

wehdﬁobedThmOEmamnﬂean2@#6W®dwéopﬂn eshméphyhnhgtSHHnsumu&
I d 0 .

gn& Eéaké%&?{gg%@é? tﬂgslg){a%)miglhﬁ ?ggljrltle}éeg?%gsnﬁg)r%ié ﬁqg, 83%). MS:

é&lkﬁﬂfibn (3x Et20) the title conpound in 96%vyield

as ye||OMISO|Id M. 311.2 (MH). C1

CP- | SORFARYS IR BYAT L (3(émw(rdlét95mémb R %QVanszeJéffléarboxvlm

pyrazol - 4-yf=-(4-pyrrofidi n- 1- peri dr n-

anétthahestes 10 I n anal ogy to the procedure descrlbed in

Exanpl e 18], 5-isopropyl-3-nmethyl-I-(3-

I‘\rﬂllflé g'l‘%ﬁ’ QESIPQMAIOIP Bfegﬂéth)ll% g)yrﬁcﬁﬁ ol -1 ¢ g?faQQPéyéi Ez&b@)%}'hg acid ethyl

yrrolidi ne-1- di ne the titl
emrp(&Q ang, rp. @%mlblraolasulmi gjies v | rdlqorom@ho&wbe@eneboromc

gw D 25 w&%dw% (ﬂ? %eﬂrﬁg bS’Z!AI Iﬁ%lél 54 mmol) and pyridine (0.48 ml,

C dC

-triffuoronet hyl )-1Hpyraz
HSQWnuélumuthﬂ @ ChSWpspémﬁduwnkryngmneﬁm@ﬁﬁWéfﬁnﬂ at room

temperature for 5 days. The reaction mixture was diluted with CH,Cl, and washed with a
saturated solution of NaHCOj3; and brine. The aqueous phases were extracted twice with
CH,Cl,, the combined organic layers dried over magnesium sulfate, and evaporated. The
residue was treated with EtOAc:toluene, 1:9, filtered off. The filtrate was evaporated and
chromatographed twice (amino-phase silica gel, toluene:EtOAc 9:1) to afford the title
compound as a colorless oil (638 mg, 54%). MS: 392.1 (MH").

D] 5-Methvl-3-pyridin-4-vyl-1-(3-trifluoromethoxy-phenyl)- 1H-pyrazole-4-carboxvlic

acid

To a solution of 5-methyl-3-pyridin-4-yl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-4-
carboxylic acid ethyl ester (605 mg, 1.55 mmol) in 5 ml THF, 2.5 ml methanol and 2.5 ml
water, was added lithium hydroxide monohydrate (111 mg, 4.63 mmol). The solution
was heated at 80 °C for 2 h. The reaction mixture was cooled, diluted with EtOAc and
washed twice with 10% KHSO,4 and brine. The aqueous phases were extracted with
EtOAc and with three portions of CH,Cl,. The combined organic layers were dried over
magnesium sulfate, and evaporated. The residue was precipitated from tBuOMe to give a
white solid (436 mg, 76%) of the title compound. MS: 364.1 (MH").
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F~N F1IN FNONCL OA
1,4-Di nmethyl -5-(3-trifluoronethyl -phenyl)-1H pyrazol e-

w@2ea02tyl i ¢ acid methyl ester A sol ution of PEDBP29Y8/059355

(2.47 mol ) of tr|fIuoronethquﬁoplophenone and 0. 335
nL (2. 47 20 nnDI) of dlethyloxalate in 10 mL of MeCH

aqueous KHSO4andextraed W|th Et OAc (3x). The

gﬁ@&ﬂﬂc Ip?lh(gﬁeéts EIV\@ |£ra t%ﬁ‘&&%ﬂle‘(ﬂqﬁ AJ:I‘IQI{% gle&jrﬁzm%(}ﬁ){}gllc acid

gnesi um su apor at e
gﬂmg,d} dmmol) in 2.5 ml DMF was treated with iPr,NEt ( 0. 11 ml, 0.63 mmol) and

o : Y
131 D4 o LSO AR TR PRSP i
tesogi (bék:lrrirmplEi(ahfg Ing [1GA]wascuddett The reaction mixture was stirred 0.5 h at

4 t ki f - phe - ri
Rt Lol o FOAOBRS TEH T W B BB s gorurarcd
soldtién oﬁé‘fﬂ%@yanéﬁrm davewqatewr plpued fviecatiteatedywith EtOAc the
J 0 cOgt 2

%‘3@1@% %k%&g}: l%?gr? ﬁ%{‘e %%nger (Ig%gallggg agﬂlgaéoeégl evée\é)é}e.d. A column
{BonReYrdphy( NhjnoBphase silica gel EtOAc:MeOH, 19:1) afforded the title

Y t ~phenyl ) - 1H pyrazol e-
%Oéggbﬁ?asﬁégalgé%mgﬁ n g\{l}%’g@g@)@wﬁ?he procedur e
descri bed for internediate 1E, 1, 4-dinethyl-5-(3-
trifluoronethyl-phenyl)- 1I-Eﬂa_mm1:ﬂle- 3-carboxylic acid
met hyl ester has been saponified after 2h at 60 Cto

%%—E%&rb&%ﬁetﬁ?ﬁ?ﬁ%ﬁdiﬂﬁ-ﬁ{-ﬁfb‘%ﬁdﬂl@w 5 NEhyES Dy Rdin-4-yl-1-

[3tirifhioir ompethplky Phedyl)-i Hf pyrezoddetl hyletlpimony | ) - 1H- pyr azol -
3-yll-(4-pyrrolidin-l-yl- piperidin- | -yl) -nmethanone
10 In anal ogy to the procedure described for Exanple
1, 1,4-dinethyl-5-(3-trifluoronethyl- phenyl) -1

H pyrazol e-3 -carboxyld cracid and
4-pyrrolidine-1-yl-pi pél(i dine with HATU i Pr2Net gave

the title conpound as YyefFlow oil. MS: 421.1 (VH+).
Exanpl e 160 [ 5- Met hy pyr| di WARE-Y

(3-trifluoronethoxy-p

A) ((S)-1-Piperidin-4-vl-pyrrolidin-2-vl)-methanol di-hydrochloride

To a solution of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester (1.0g, 5 mmol), S)-1-
pyrrolidin-2-yl-methanol (0.6g, 6 mmol), acetic acid (0.3 ml, 6 mmol) in CH,Cl, (10 ml)
was added sodium triacetoxyborohydride (1.2g, 6 mmol). The reaction was stirred for 1h
after which time it was washed with saturated sodium hydrogen carbonate, dried with
sodium sulphate and concentrated. The residue (1.1g, 4 mmol) was redissolved in 4M
hydrochloric acid in dioxane (6 ml) and stirred for 1h. Concentration afforded the title

compound (1.0g, quant) as a light orange foam. MS: 185.1 (MH").
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15 pyrrolidin-1-yl-piperidin- |-yl)-methanone FXF 1 i
~N\ I No -No OAl

W(:Bzfma/m;{za( pyri di ne-4-carbonyl)-butyric acid etPyI/ERZ0&059355
8 g (61.5 mml ) of ethyl acetqﬂgetate wer e di ssol ved
in 280 nl of CHQC12| the solu was cooled at 0 C

08 , \ gamiccot i noyl
chI ori de. The yeI | ow suspen3| on was stirred 1 h under

1r1g§n 8! donfle ?P&e&@re%es&‘bea : %Bgﬁeef EZ dSeme Iﬂf?.’) 0pyndm -4-yl-1-(3-

n m xture was oure o cras I ce
Efiﬁuoa@metdioxx ‘ph@feflmftﬂpy@lﬂ@telﬁzcarbheylmrqah|(Exth1dsd§0KR/b)r and ((S)-1-
3 r | fat

%H&%—ﬂg By%?}lecﬂ? 625| %hge%v\egl\é? dlﬁ%?@&g&ﬁdp %f\/lé {h% e %&glpound in
Eﬁ%onﬁiagﬂaﬁhydknvﬁmn2®0§5@13@ﬂ11PCT/EP2008/059355 -
111 heptane: EtOAc 1:4) to afford the title conpound
as light yellowoil ( 6.7 M5:  236.0 (MH).
Bl 5- Met hyl - 3-pyri di n- 4- yﬁa f0dd. ol e- 4-carboxylic
acid ethyl ester To a solution of

Eseyaogro%gumhaﬁl Ay RO ro kS, REY-181 Yz 64911

10 m et hanol’,” wefé ad
gmrgleqhari ﬂfplagra(alazhﬂéwm%m oride (291 ny, 4 25
mmol) in4mM water and, then 0.1 m of 4MHO in
di oxane. The yel |l ow sol utign was stirred 1 h at room
tenperature, poured onfa saturated sol ution of NaHCO3
and extracted twice wth{EtOAc. The organic phases
were washed with brine,
and evaporated to afford
yellow solid (815 ng, 83%. MS=(10 232.1 (M#). C
5- Met hyl - 3- pyri di n-4-yl - fior onet hoxy- phenyl)

-1 H pyrazol e-4-carboxylic ci/dNet hyl ester A

bl ue- green suspensi on of gﬁ;ﬁ

5-net hyl - 3- pyri di n-4-yl - 1H pyr dzol e- 4- car boxyl i c acid
ethyl ~ester (700 mg, 3.03 n@E&), nol ecul ar si eves 4A,

3-(trifluoronethoxy)benzeneb nic 15 acid (1.25 g,
6 05 nnDI) copper (II acetate 4. 54 nnDI)
o3 tridige-0% picidce

stlrred under ar gon atnosphere and at room
7.5 g (48 mmol) of 3-cyclopropyl-3-oxo-propionic acid ethyl ester were dissolved in 250

ml of CH,Cl,, the solution was cooled at 0 °C and successively were added 4.71 g (49.5
mmol) of anhydrous magnesium chloride, 8.1 ml (100 mmol) of pyridine and 12.8 g (72
mmol) of isonicotinoyl chloride.hydrochloride. The yellow suspension was stirred 1 h
under ice cooling and 18 h at room temperature. The reaction mixture was poured into
crashed ice and extracted twice with CH,Cl,. The organic phases were washed with brine,
dried over magnesium sulfate, and evaporated. The residual product was purified by
column chromatography (n-heptane:EtOAc 1:1) to afford the title compound as light
yellow oil (10 g, 79 %). MS: 262.1 (MH").

B] 5-Cyclopropvl-3-pyridin-4-yl-1H-pyrazole-4-carboxylic acid ethyl ester

220 mg (0.84 mmol) of 3-cyclopropyl-3-oxo-2-(pyridine-4-carbonyl)-propionic acid
ethyl ester and 57 mg (0.84 mmol) hydrazine.hydrochloride were dissolved in 3 ml
ethanol, 1.5 ml water and 0.2 ml 4M HCI dioxane. The yellow solution was stirred 1 h at

room temperature. The reaction mixture was evaporated, the residue taken in EtOAc¢ and
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tenperature for 5 days. The reaction m xture was
diluted with CH2C12 and washed with a saturated

waatogpiam of NaHCO3 and brine. The aqueous phaBEBERMNE059355

extracted twice with CH2Cl12i the conbined organic
| ayers dried over nmagnesium sulfate, and evapor at ed.

L G e e I

pMsmmrrg dephedert wiagees{uami snbatp hasleewipbratal. géle, title compound was

{‘e% M&F% l%%u%é&%S ¥no @%&ﬁ/‘) ‘f{/{%\/ggg é é}%ﬂpﬁf)( IC\Z/I?'-I_IT)DOUB:ZI as a

5 N@thyl 3- pyrldln yI - (3-trifluoronethoxy-phenyl)

EQ&D 4)yf 1- (3“trfffuoronethbxy phehyl)
rboxylic acid ethyl ester (605 ng,

1.55 mol) in5mM THF, 2.5 mM nethanol and 2.5 mi

Lma@logmgha@mdmetdﬂsmheﬁyd riinghte kﬁ@ﬁdh%vé@l@opyﬂﬂpyndm -4-yl-

Eﬁ pﬁ{?‘azgge—mﬂb)oxyl-léha%lcﬁ Qéh';)lt Lsph an\ﬂBSs gplﬁgt) ut e%zl )be%l%ﬂé%&?omc acid

he reaction’ m xture’'was coole
gavd thevadhenpavindes wicoloreSwilKRSw0). Aifd4bs.3 MdH The
aqueous phases were extracted with 30 EtOAc and with
i REARN G- VBN S4-
g evapor at ed.
EEEJQESEdde was precipitated fromtBuOVe to give a
white solid (436 ng, 769% of the title conpound. M5

%@4-311 oMition Y0 200960 3A BLp REdih EPACL S @98RR8methokfhenyl)-1H-

pBanBe-Hydarimxphq acd gthal ¢ster 11 38mey BV wamehien Rory THRehylmethanol
ar}]/d"‘l H%{{rgtggg nvg%syeidde& 4rehiH A rbSidP-mbnstyhrdtd PRI bl 711 mmol). The
sltiethyas Bepgd iadisA- 4 far-2 h( The reqatigorwinsensoxss. grredasy djluted with
|4 r | rtion
SO L OB DO T AR oo
fipCl. anldes comfrived 70rgagic byas wersl Yiried haver ahegnesipg silate, and
@vagi%aldéd H%rheﬁfzer“a ‘(Vﬂﬁfw Dwgllbgi ngy %é%b B?ﬁh:qitﬂ:econ(lﬁ%nﬂgMS 388.2 (M-

dded. The reacti on

I ¥ac1 e

Hixture was stirred 0.5 h at roomtenperature,
diluted with Et OAc and washed with three portions of
saturatled soI ution of NaHCCB and brl ne Te agueous

bﬁya[cﬁnwan&mcmlowmemmmgl um sul fate and
evaporated. A columm 10 chromat ography (am no-phase

Bl drat@ygelhe [Eb@@l@lré\wlbeﬂgn Exambfeamndeq Std"}'elopfdﬂyﬁ3 -pyridin-4-yl-1-
%2‘5 %2(9111% ompgenml) Zlfl[ pIWaone— —carblé)/gyhcsag% and 4NH+)

P liddn Hyidp @idineidvy hdte @npbiuad bs ¥ lighiiepewigdiin914)y MS: 526.0
- -met hyl - 3-pyri di n-4-yl -1-

MRV 1 uor onet hoxy- phenyl) - 1H pyrazol - 4-yl ]

- met hanone
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FX F FN/OH NONo O15 A
((S)-1-Piperidin-4-yl-pyrrolidin-2-yl)-nethano

walzeobpdrochl ori de To a sol ution of PCT/EP2008/059355

4- oxo- pi peri di ne-1-carboxylic gld tert-butyl ester
(1.0g, 5 mol), S)-1- pyrrollall 2-yl - met hanol (0. 6g,
6 mmol ), acetic acid (0.3 ) in CH2C12 (10
m) was added sodlun1tr|£%%F%§§JUrohydride (1.29, 6
mml ). The reaction was stirred for I'h 20 after which
ds -
Ca&gclb roffE3. :f!?ﬁgﬁl 4}911'1 Rs% ?ﬁ%&%ﬁ%ﬁ%%ﬁgm{ BORDol-4-y1]-[4-((S)-
2 é@mymﬂy&pymﬁb F’el;YHdEéP({fl ind- Y mginongg s
redi ssolved in 4M hydrochloric acid in dioxane (6 nl)
and stirred for Ih. Concentration afforded the title

conpound (1.0g, quant) S a light orange foam Ms:
-P

185.1 (MH). WO 2009/ 033211 PCT/ EP2008/ 059355 -113 Bl
[4-((S)-2-Hydroxyneth yrrolidin-1-yl)-piperidin-|-y

I'l-[5-methyl-3-pyridip~4-vyl -
1-(3-trifluoromethox @
- met hanone | n anal ogy

p ragéT-4-yII
ur esxdescribed in

Exanpl e 160E], 5-nethyl - 'Nljjﬁh- 1} (3-
trifluoromethoxy-phenyl) e-4-Carboxylic acid
(Exanpl e 160D]) and ((S)-1-
pi peridin-4-yl-pyrrolidin-2-yl) -nethano
di hydrochl ori de gave the title conpound in 78%yield
as a light yellow foam_ MS: 0.0 (Mt+). Exanmple 162
[rsaralegy gﬁ@@pc@u@@qsgq@gdﬁgn@(a@ple 160E|, 5-cyclopropyl-3-pyridin-4-yl-1-
(ﬁtrﬁﬂdo&&ﬂ%@%ﬁbﬁ Ju)oieufl'cﬁ%ﬁﬁﬂfél acth OE&]lmple(l%ZD D and ((S)-

yrrolidin-1 er| ) - met hanone
E[pq@rl 1rg4 —pmrohdm 2-yl)- methanol d1hydrochlor1de (Example 161A]) gave the

éﬂc%}h &Iﬂ?lga)élal%hQbev\% &iPysbell Nes:4s56aihany! ) - propi onic

acid ester

Example 164

[5-Cyclopropyl-3-pyridin-3-yl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl]- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone

Al 3-cyclopropyl-3-ox0-2-(pyridine-3-carbonyl)-propionic acid methvl ester

In analogy to the procedure described in Example 160A], 3-cyclopropyl-3-oxo-propionic
acid methyl ester and 3-pyridinecarboxylique acid chloride .hydrochloride gave 3-
cyclopropyl-3-oxo-2-(pyridine-3-carbonyl)-propionic acid methyl ester as a light yellow
oil (18%).
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7.5 g (48 mmol ) of 3-cycl opropyl - 3-0xo0-propi onic acid
ethyl ester were dissolved in 250 m of CH2Cl2i the

w@i0avixm was cool ed at 0 C and successi vel y WeCEERWI$09355

4.71 g (49.5 mmol) of anhydr liﬁ magnesi um chl ori de,
8.1 m (100 mml) of pyrldlne and 12.8 g (72 15 mmol)

- LAl RN

m_mdm_téﬂperature The reaction m xture was poured
into crashed ice and extracted twice with CH2Cl12. The

RIERMLA oﬁgﬁz%%scy‘éﬁ)rp?o shsd- 2/3’(15)1?1&?1'56! ﬂ%arboqw)gﬁ ]i%ﬁﬁfc acid methyl

esi um sul d eyvapor at
fﬁt%ﬁa%é %k%mcﬁ ) B;ﬁtﬂf@tﬂrﬂﬁﬁtﬁm Faatmizzo mg, 1.12 mmol)
{2 hé péetio acﬂtv@é\@urledlzo hat ﬁfofrIOt’edl[ieh&ultel Th@re‘iafmﬂlrlﬁdu@SNas

%Va%ralted2 Ewey eeflh OV\%W?d \(v;ﬂg 2991&(: T#@B )fi’ng@bll an ifllgér%cf[\)ﬂ# )The% trate was
ewicdntedthy [n estie an@ 2ronpt¢adredrimmino-plfiase silca gel, EtOAc n- heptane
§:'15: ﬁlaart 'Jle gb ngl égmﬁgp}éﬂgw uﬁ?(r?)l?%é’ |8))/' )pf\/%o'.’)&nfi PMH ).

aci et hy ester an (0.8

BY 9I@% | po WAL RS i RB 1A - O@e{rﬁlu@k&ﬁ&hwe&lénﬁ}l)31Hdpvrazole 4 carboxylic
ethanol, I.5 mM water and 0.2 m 4M HCU di oxane.

9@.‘1Iow sol ution was stirred 1 h at 25 room

tenperature. The reaction m xture was evaporated, the

[esi th ak&PrdcBd et Q% riBRE i\ 20098183138 19 cyclopropyl-3-pyridin-3-yl-
LM (S BrocBdee Roer g i DhaRPLD I BOTE: oy lopropyl-3-pyridin-3-y
b drépfigonoaedns-Pherd)-dkipraatader 4 wipliexBicOagd nethylcesiisi giwe the title
&8HpG rﬁiasgrt’@&)%oli@(rﬁo/ﬂrM@d37QiV(ﬁ(fMHa}JneS' um sul fate and

evapor at e The titl e conpound was received as yell ow

gum (148 ng, 68 %. Ms: 258.0 (MH#). C

B Qy<lyvelobaiyl-3 FyvPMin-slivii 43Mmkiflioromethyl-phenyl)-1H-pyrazol-4-yl|-(4-
3-tr'.f|1u r omet Po>iy- henyl -1 H pyrazole-4- 5

Fe—RRY e Ry €n anal ogy to the

procedure described in Exanple 160C],

B anabd gy o dpyprodeduye dadtmbed-iy IExambleméﬂEk Ot @<ldpoarybdspytidm-3-yl-1-
n .
B S bR AV prrozolep L carbonylicacig and (1
PYrtfqﬂedl@)d}merddnea@Vatfeedlltlﬁrqoeiﬁ@ueidlas ebg%‘/eﬂmsohph@o%) MS: 510.4

gﬂ)ﬂ:ﬁ), DI 5-Cycl opropyl - 3-pyridin-4-yl -
3-trifluoronethoxy-phenyl) -1 H pyr azoI e-4- 10

carboxylic acid To a sol Utﬁxamglﬁs
5-cycl opropyl -3-pyridin-4-yl-1-(3-trifluoronmethoxy-phe
nyl)-1H pyrazol e-4-carboxylic acid ethyl ester (154

['ﬂg4 Him3ﬂlymB)trlﬂﬁoﬁ)nﬁdthﬂll'ﬂFhenfﬂ)mH pritabalrioll]-(apdriblidin-1-yl-
yas_a d I | t hi um hydr oxi de nonohydrate (26 ng,
Rlpf]fdin f)

ol ution was heated at 80 C for 2 h.
The reactlon mxture was cooled, diluted with 15
CH2Cl12 and washed with water. The aqueous phases were
extracted with three p.ortLons of CH2Cl2. The conbi ned
organic |ayers were drigd over magnesium sulfate, and
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evaporated to deliver a white solid (128 ng, 89% of
the title conpound. Ms: 388.2 (M H). El

WO 20009c20pr opyl - 3- pyridi n-4-yl -1-(3-trifl uor onRCTBRIVOFIO59355

enyl)-1H pyrazol -4-yll-(4- 20 rrolidin- |

-yI pi peridin- | -yl) -methanoné In analogy to the
| g;(%?g) ?%qu?%cwrlk%l%g 4|\p I%Wu%r(giggﬁd’ phenyl)-1H-pyrazole-4-carboxylic

ronethoxy phenyl) 1H pyrazol e-4- carboxylic
aC|d and 4-(1- pyrrolidinyl)piperidine gave the title

QO ar Zl?fotédgllﬁé dEib QM %&E@n ﬁlloé)lBls ISQYCI%%Q)IQ/I 3(&46'1'?)
%AO é /01 PCT/ EP2008/ -11 a%ﬁ
r ébﬁlr Bmf -@rwﬂu&aﬂ @t esier (Example 162 AT) an 3—
(t3flubidnhatloyl pRhiAbxdrapihe pyle)thd i yoragal mddes il white sbéd (12%). MS:
%65?-NIqfydroxynethyl-pyrrolidin- | -yl)-piperidin-
j ‘thanone FXFF OF /OH _ NiNs NONo O5 In

analog%mto the procedure described in Exanpl e 160E],
Bl oteyicloprenyl B-18ridyr-ft il 1= (8- tyiflupromethyl-phenyl) - 1H-pyrazole- '4-carboxylic

g&dtrlfluoronethoxy phenyl) 1H pyrazol e- 4-car boxylic
EETd (Exanpl e 162D]) and ((S)

eridin-4-yl roh
mf’g‘?%éﬁlt l?faéed(u&‘é%‘ll 18 FATIrPGaJéQDF r?ec‘/C%qpmévl 3-pyridin-4-yl-
CQB’-nﬁﬂtﬂ&o&&tlﬁprlhglh)ﬂ) -DHopyratld-4{caffikylidoid &h{.edtef Ik the title

Exanpl e

%?5§€F1 868§P5§h8§?“% %37?1£N%§)tr|fluoronethyl phe
nyl)-1H pyrazol -4-yl]-(4- pyrrolidin-21-yl-piperidin-
W—tﬁﬂﬁordﬁlethﬂ mhenyl)-1H-pyrazol-3-vl]-(4-pyrrolidin-1-yl-

piperidin-1-vl)-methanone

In analogy to the procedure described in Example 160E], 5-cyclopropyl-3-pyridin-4-yl-1-
(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid and 4-(1-
pyrrolidinyl)piperidine gave the title compound as a light yellow solid (52%). MS: 510.5
(MH").

Example 166

[5-Cyclopropyl-3-pyridin-4-yl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl]-[4-((S)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone

In analogy to the procedure described in Example 160E], 5-cyclopropyl-3-pyridin-4-yl-1-
(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid (Example 165B]) and ((S)-1-
piperidin-4-yl-pyrrolidin-2-yl)-methanol dihydrochloride (Example 161A]) gave the title
compound as a light yellow solid (54%). MS: 539.8 (MH").
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Al
3-cycl opropyl - 3- oxo- 2- (pyri di ne- 3- car bonyl ) - propi oni c

wa@eiodomethyl ester In anal ogy to the procedur ePCT/EP2008/059355

described in Exanple 160A], ..o

3-cycl opropyl - 3- oxo- propi oni c %5 acid nethyl ester
and 3-pyridi necar boxyl i qu ori de hydrochl oride
e e

cycl opropyl - 3- oxo- 2- (pyri di ne- 3- car bonyl ) - propi oni c

t a 0
%og}lgqs?zh%”fl P%?l/e’;éﬁzg 7fi“!§935%t}1{‘§1 PRy VR st a-YRa-pyrrolidin
bybpiesgiopyl-medappRrg n- 3- y| -
(3- trlfluoronethyl-phenyl) -1 FprrazoIe-4-carboxyIic
acid nmethyl ester A solution of gave
3-cycl opropyl - 3- oxo- 2- (pyri di ne- 3- car bonyl ) - propi oni ¢
acid methyl ester (326 g, 1.25 mmol ) and
3-(trifluoromnethyl)phen Ihydra2|ne (220 ng, 1.12 nmol)
5in 2 m acetic acid 20 h at room
tenperature. The react¢ Mas evaporated, the
residue treated with Et\GAc: ne 1/t and filtered
off. The filtrate was at\ed /i n cuo and
chr omat ogr aphed (am no- phase §?Ica ge
Et OAc: n-heptane 1:1) to yield the t|tIe conpound as a
light yellow gum (37 ng, 8%. NB: 388.3 (MH). C
5- Cyclopropyl 3- pyr|d|n 3- yI

1 h 1 l) , lg)ilvdrazme

Exanple 160D] 5- cyclopropyl 3- pyrldln 3-yl -
1—((fﬁﬂtmsnofrrheulqdnﬂiehﬁwdrphﬁayll7)5 nfl,g+1pyfnak)ah6 -k afacariwagld were treated

g@kﬁaﬁfﬁ%aaﬁf@%%%nﬁ@%h a4 8.1 P, 1 mmol)

fleciigy t hayw b0 51 Tize yflovdiohst@nywas toplzd and fmmeergwet lyglroxpde25% was
Qd’cie)i J&hl:' Qé(ﬁcﬁ%\%!s c%ﬂé’dtclzd' (vf}ashgé v klkdr ddn'a récrlstalhzed from EtOAc:n-

eri di n- -yl) hanone I'n anal o Y t he
b(ﬂg@g‘d &Ihé t]@l@sc@mp@gad Wi E}ggmﬂ s]%ryﬁpw sohd% 95 mg, 74%) MS: 266.1

Bviey ¢l opr opyl - 3- pyri di n- 3-yl -
(3- tr'f|U0r0"Ethy| phenyl ) - 1FprrazoIe 4- carboxylic
' i) e, 3av-.thedt|tle

(I\/H+) 20 Exanpl e 165 [ 1, 4-D rrethyl-s-'
BennKD@BE@mbﬁé@hyhubheayhddqhkmwsdEODnSﬁﬁi]-pynmnzlﬂlnah(E)
ﬁllﬁdeﬂw Keks ‘Eiﬂlf'ﬂuort)rrﬂéjthyl Bhpr?}ﬂ)' gﬂrd}az’lmé’ D%'Tﬁé,mﬁq(ﬁ') fa 2 Fal of acetic

acid. The reaction was stirred 10 min at room temperature and the orange solid was

filtered. The residue was suspended in 10 ml acetone and heated under reflux for 30 min.
The reaction mixture was cooled and filtered to get the title compound as a yellow solid
(171 mg, 69%). MS: 343.0 (1 Br, MH").

C] 5-Methyl-3-pyridin-4-vyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxvlic acid
ethyl ester

An ice cooled solution of ethyl acetoacetate (0.21 ml, 1.63 mmol) in 10 ml ethanol was
treated with a solution of sodium ethanolate 21% (in ethanol, 0.6 ml, 1.63 mmol). The
reaction mixture was stirred 1 h at 0 °C, then N-[3-(trifluromethyl)phenyl]| pyridine-4-
carbohydrazonoyl bromide (562 mg, 1.63 mmol) in 5 ml ethanol was added drop wise.
The yellow suspension was stirred 1 h at room temperature and 2 days at 50 °C. The

reaction mixture was concentrated in vacuo and the residual product partitioned between
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NO- NO WO 2009/ 013211 PCT/ EP2008/ 059355 - 117 Al
5- Cycl opropyl - 3-pyri di n-4-yl -

W@ 2ov01R2iuor onet hyl - phenyl ) -1 H-pyrazol e- 4- caP@OKPI008/059355

acid ethyl ester In analogy t ghe procedure descri bed
i n Exanpl e 164B], 3- cyclopropyl 3- 0x0- 2-

Egj{é Qﬁd’]witgrz Clﬁ]e)a%ﬂgcld} %Q}%Q Wag &t?ac?e%ll vgltheEJ[HAc %e organic phases were

tied foivero nmgaesiyhn) phiatey hhy dvapdraedgédpdumhechrpmpegraphy (EtOAcin-

H&HB%JM) %@th%tl@co%%dlﬁld( é@ﬂlghﬂ\@fown“&? (fad Mgtbio6Bl Ms: 376.5
cl opr opyl - 3-pyridin-4-yl-1-
E%hfluoronethyl phenyl) -1 FprrazoIe 4- carboxylic

aC|d In anal ogy to the procedure described in Exanpl e
D6 G DY ethSl- 83yt A ORIl (3=t b inietldhd \WHhenll® 1 H-pyrazole-4-carboxylic acid
1-(3-trifluoronethyl-phenyl)-1H pyrazol e-4-carboxylic

%uga(]jo%{lﬁ {? %{\%ed%%)ﬁ%icr{lg L}Ek%ipl%q%ﬁwbdm%ﬁqy? 3Wr1d?n 4-yl-1-(3-

[rﬁluavr@nn@ yhengl)¢ B pyradzblgot-carboxgic - phelnyﬂﬂ}yll Mstoy r gl -the  title
gbr}ﬂ)(l)ur{d‘lasglyvtfﬁl%l doflH 75bz ¥ vis: Bug e ivairn: -yl') -methanone

In anal ogy to the procedure descrlbed i n Exanpl e

ﬁﬁt@uﬁﬂd,AIﬁ&ﬂuﬁynﬁﬂ}mdﬂﬂmbhelperfdlne gave thevtltle

compound as a |ight ye||OMISO|Id (52@@ M5 510.5

|
EIEI\,/!&I? 0 Elxtﬁggoﬁecflcggﬁn[e % ?R&%&me fﬁbﬁldjy— eﬁl)X—[%leyndm -4-yl-1-(3-
'(r(f@)or@met@@l bemwplerﬂymfrbbxy@p racid and 4- (1 pyrrohdlnyl)plperldme
%@éltﬁe Qﬂw&ﬁﬁfdﬁdlaswl%hfﬁbl%m 8ol N1S: 4341 1NN - 0

O In analogy to the proce ure described in Exanple
160E] 5-cycl opropyl - 3- pyrEXqEF{waégl 1-
(3-trif|uoronethyl-phenyl) pyrazol e- 4-carboxylic
acid (Exanple 165B]) and ((S)-1-

Pi-pSy-2 ditydréxpthetBYE pyakdleiif-12y1Y bjperidBi- D3MO[5-methyl-3-pyridin-4-yl-1-

& rochlglg F‘éﬁfﬁ* %ﬁf% ggve the tlt|y 5? '
F-Fﬁ?}l?ﬁ YaPPy %YF i Hl ?“5‘&/6“" MS: 539.8

(M) .

In analogy to the procedure described in Example 160E], 5-methyl-3-pyridin-4-yl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid (Example 160D]) and ((S)-1-
piperidin-4-yl-pyrrolidin-2-yl)-methanoldihydrochloride (Example 161A]) gave the title
compound as a light yellow oil (14%). MS: 514.0 (MH").
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WD 2009/ 013211 PCT/ EP2008/ 059355 - 118 Exanple 167
[ 5- Met hyl - 3- pyridi n-4-yl -

W@ sovpoiR2iuor omet hyl - phenyl ) - 1H pyrazol - 4-yl ] -PCT/EP2008/059355

(4-pyrrolidin- 1-yl-piperidin- 1%Oyl) nmet hanone F F F

NCl O5 A N [ 1-Pyridin-4-yi=neth- (E)-ylidenel

-N -(3-trifluoronethyl-ph azi ne
3-(Trifluoronethyl)phenyl iR m?]!‘i’ (176 ng, 1 nmol) in

5 mM of acetic acid were treated wth sodi um acet at e

1 & -( L -
gl @ﬂBfL?n %tﬁlﬁﬁg)oﬁﬂﬁoﬁxghéi@b Sl_ai'-e?@’ll%aﬂéw ey 132;}%;%1 yI]-(4
BYEPEdinand-RinerH batiome 25% was added, the

solid was coll ect ed vvashed with water and

recristallized from Et OAc: n 10 heptane. The title

conpound was obt ai ned asra yellow solid (195 ng, 74%.

MS: 266.1 (MH+) BI 3><Tr| f 1 uromet hyl ) phenyl |

pyri di ne- 4- car bohydr gzonpyl™ brom de Brom (0.037 m,

0.72 nmol) was added t‘sol ution of
N-[1-pyridin-4-yl-neth

ylidene]-N -(3-trifl uoronet l' | )-hydrazi ne (190
ng, 0.72 mmol) in 2 m of [ 5 acid. The

reaction was stirred 10 mn a @k hper at ure and

the orange solid was filtered T res e was
suspended in 10 m acetone and heated under reflux for
30 min. The reaction mxture was cool ed and filtered

1O idip Al ¢ Gena Nr(|3yt?£ﬂlug\rl\(l)rget‘10xv phenv lr?%razme
5 I\/Ethyl 3- pyrldln 4 yI 1- (3 trifluoronethyl-phenyl)-1
hr ot @z abd eredproagdooxddstiibaalah dxadPledichinl, 3ester An ice

| v 0 12
ROl SRR S kPl T AL AREELE o el B
g@dpmmdeetsmdtgbtmll@wzsm@(m%)emrz&ko(Mfs)m 1.63 mmol).
The reaction mxture was stirred 1 h at O C, then

B N3r(linrbilous- @H%BY&&&H@%En@YH’rQhH@ZI Acarbohvdrazonovl bromide
car bohydr azonoyl brom de (562 my, 1.63 nmol) in 5

Tadndbpy ok BB HeRRpr SRRty L5 a ﬁé’cﬁ?ﬂé meth-()-

@idehbleN'( Eatfrﬂmcﬁnrrmbokwphem;hgdnjmgn abiatthel %@ corapanddasd yellow
t t tit t
T b A

C] [1-(4-Bromo-3-trifluoromethoxy-phenvl)-5-methyl-3-pyridin-4-vl-1H-pyrazol-4-vl]-

(4-pyrrolidin-1-yl-piperidin-1-vl)-methanone

In analogy to the procedure described in Example 167C] to 167E], N-[(4-bromo-3-
(trifluoromethyl))phenyl]| pyridine-4-carbohydrazonoyl bromide gave [1-(4-bromo-3-
trifluoromethoxy-phenyl)-5-methyl-3-pyridin-4-yl-1H-pyrazol-4-yl | -(4-pyrrolidin-1-yl-
piperidin-1-yl)-methanone as a light red solid. MS: 579.6 (1 Br, MH").
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- 119 EtOAc and water. The aqueous | ayer was
extracted with Et OAc. The organi c phases were dried

wW@@e/omeghesi um sul fate and evapor at ed. Col unmPCT/EP2008/059355

chromat ogr aphy (Et OAc: n- hep[q?T_lzl) gave the title
conpound as a light brown oil 30 ng, 21% . Ms: 376.5
(M+) 5 D1

5-N@thy|-3-pyridin-4-y|-1}%%¥#¥%¥¥%oronethyl-phenyl)-l
H pyrazol e- 4-carboxylic acid In analogy to the

? %ﬂﬂ” rﬁtrﬁ%&%? I@[ﬁl?l {- r@? E’f@-{ﬂﬂoﬁleﬂi@@ I'-[Tl‘lenyl) 1H-pyrazol-4-yl]-(4-
PY??h@KHkaR%?W?%hb Qﬂﬁdhﬁﬂﬁvrazole 4- carboxylic acid

ethyl ester gave the title conpound as a white solid
(75% . Ms: 348.1 (MH). EH
[5-Met hyl - 3-pyridin-4-yl-1-(3-trifluoronethyl-phenyl) -

1H-pyrazol -4-yl|-(4- 10 mpyrrolidin- | -yl-piperidin-
-yl) -nmethanone In anal\ogy to the procedure described
i n Exanpl e 160E], 5- | - 3-pyrs di n-4-yl -1-(3-
trifluoronethyl-phenyl 4 ol e-4-carboxylic acid

conpound as a light yellowoil

Exanpl e 168 15 o

[4-((S)-2-Hydroxynet hyl -pyrrolidin-1-yl)-piperidin-I|-y

[1-[5-methyl -3-pyridin-4-yl-1-

trlfluoronethyl phenyl ) - 1H pyrazol -4-yl] -net hanone
\ O t Lq%aprocedure

zide

and 4- (1-pyrrolidinyl)piperjd{ ne —gave e title
N } 484.1 (MH).

5- nethyl 3- pyrldlﬁ 4 yl - 1-(3-
Ardotutiomr @ﬁmt(hy]uophﬁftwl))pﬂehiymydazmlee(%e (31 § mgqy]lninml)atn' t0 ml THF
\(vgsx Qc[ﬁje %ro %D%e)(Z@ mlnf {0 dz)n 1(:% c0(195:d sol ion té}ﬂﬁlo d(%ace acid %nhydride

0] perl rro ano ori
él{Eﬁahﬁﬂ@nnebAyﬁl@hﬁéﬁtH@eﬂﬁxhenr@@ﬁpgwndsasféiﬂ1gMQ°C 1 h at

}F/)(RC_JF}I it Oiét/ugeé%lh@ eva%atéll%hg rés%@wasgpegﬁgﬁécp f3ald- heptane to give

‘(h¢ tlesaBPRupd Af wbrt@a mltdr{é%%éw WME %@HM Hlpyridin

-4- vyl r 4-
A, Methvp—g—t?lﬁuoromethvl 1- ( 3( trifluoromethyl-phenvl)-1H-pyrazole-4-carboxvlic

acid ethyl ester

A solution of trifluoro-acetic acid N'-(3-trifluoromethyl-phenyl)-hydrazide (164 mg, 0.60
mmol) and 4-toluenesulfonyl chloride (115 mg, 0.60 mmol) in 2 ml ethyl acetate was
added drop wise to a solution of 4-methylmorpholine (0.067 ml, 0.60 mmol) in 1 ml of
EtOAc at 0 °C. The reaction mixture was stirred 1 h at 0 °C and 2 h at room temperature,
diluted with EtOAc and washed with water and brine. The combined organic layers were
dried over magnesium sulfate and evaporated. The crude product of (2Z or E)-1-[3-
(trifluoromethyl)phenyl]-2-(2,2,2-trifluoro-1-{[(4-
methylphenyl)sulfonyl|oxy}ethylidene)hydrazine (270 mg) was taken for the next
reaction without purification. MS: 425.3 (M-H").

A solution of sodium ethanolate 21% (in ethanol, 0.75 ml, 2mmol) was added to ethyl
acetoacetate (0.25 ml, 1.97 mmol) in 3 ml ethanol at 0 °C. After 1 h at 0 °C, a solution of
(2Z or E)-1-[3-(trifluoromethyl)phenyl]-2-(2,2,2-trifluoro-1-{[(4-
methylphenyl)sulfonyl]oxy}ethylidene)hydrazine (254 mg, 0.60 mmol) in 5 ml ethanol

was added. Stirring was continued for 18 h at room temperature and then the yellow
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pyrrolidin-1-yl-piperidin- |-yl)-methanone F XF F
Br / 5 A N [ 1-Pyridin-4-yl-nmeth-(E)-ylidenel

w0 09821t i f | uor omet hoxy- phenyl ) - hydrazi ne | nPGHEP29G8/059355

to the procedure described in . Exanple 167A], 3-
(trifluoronethoxy)phenylhydrazine and

F(I}f%tlﬁ(g‘l %u\‘/ivé‘cg \gﬁh %@%g%&%@&@g«ﬁ& érl(dﬁﬁ#} Oﬁ?gf&ﬂﬁbiﬁéd Brganic
Ny¢rg &Iveﬁrdrmd @Bref tagfidsivon ewtbtdiyld gvppanated] Column chromatography
FI?I;EUA(%I nﬁg)ganealr %))0(5&11%%& g:(‘e%’deégﬁaﬁdﬁu%ﬁ fé gétr}eﬁ‘&? sSIRY ( 1h? mg, 48%).

rocedure descri
MSI\BQZB(MH di n-4-yl -neth- (E) -
ylidene]-N -(3-trifluoronethoxy-phenyl)-hydrazi ne gave

the title conpound as a yellow solid (63%. Ms: 437.0
Cfb Wetmi-ﬁ\trlﬂabromethvl 1-(3-trifluoromethvl-phenvl)-1H-pyrazole-4-carboxvlic

Léd(4 Br ono- 3- trifl uoronmethoxy-phenyl)-5-nmethyl - 3-pyri
din-4-yl -1 Hpyrazol -4-yll- (4- pyrrolidin-l

B{?‘_’f@@@&reté l[}gflelgreffidﬁé%dgsff l@dﬂ%ﬁg&%@ls f)ﬁl anat;hé? % trlﬁuoromethyl 1-

M{r(fﬂlobﬁme‘mprhe(ﬂyDI- fHypgraokthydrpdphienyidlethyl ester gave the title
Fééﬂ' dl Qieasm:}/e 59%53(96@? %§%|37 gr(m)e gave

trifluoromet hoxy-phenyl)-5-nethyl pyridin-4-yl -
M -P-tri mﬁwthﬂ¥1lri(|3ntrrﬂuor0methvl phenyl)-1H- pvrazol 4- VP/ 1-(4-

%r?&fdlmlgbéllp ﬂér}d'lfi'ﬁt%;%m%n%ﬁea light red solid. M
3211 PCT/ EP2008/ 059355 -

21 Exa Ie 170 fl amet = .-
% analqe| g edffefqﬁkvrf[ %ﬁwelw in ﬁéﬁlﬁyk&éﬁﬁﬂézl}}F%ﬁ-&ﬂuommethﬂ-1-
ﬁy&ﬁhkn@maﬁ&kyhapbpHﬁqgnnobL4y&bon@&haﬂ@md4ﬁl- 6 NF
Ryrr((lgfntnldil;%?ené né n%atvﬁ by e t1t o5 13%%%; Iélc agllcPw foam (88%). MS: 475.2

uor o pheny
(MH").

Example 171

N-[5-Cyclopropyl-4-(4-pyrrolidin-1-yl-piperidine-1-carbonyl)-1-(3trifluoromethoxy-
phenyl)-1H-pyrazol-3-ylmethyl]-acetamide

F%/F H L Q
F K /N\ N
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A solution of 3-(trifluoronethyl)phenyl hydrazi ne (500
nmng, 2.84 mmol) in 10 M THE was added drop w se (20

worzewp/01x21an i ce cool ed sol ution of trifl uoroackCT/EP208/059355

anhydride (0.4 m, 2.84 mml)zgn 5 mM THE The
reactlon mxture was stirred 1 at 0 C 1 h at room

1)-3-oxo-butyric acid

cthlzrl;mlmdasalte soI|d385 ng, 0% I\/S 271.2
(MH). B
N &@a‘ld@{/lto did ﬂrbgédlél% Qegetibdlin %Xgl%pfer%bkr @[%ﬁ)tp y-BOBRYpropionic

%Cd(i} Gfthly 4 ?etzgglng £l § 4 boxg(glél}ydéacl drdje tl 2-yl)- acet}ﬁ chloride gave the title
BOmpSurid dsfal widteasatitl (pOsoPpherty B32 hydriazi de (164 ng, 0. 60
mmol ) and 4- toluenesulfonyl chl ori de (115 nmg, 0.60

m_Qﬁihuc_czfmm_@M at 0 C The reactlon mxture was

stirred 1 h at 0 Cand 2 h at roomtenperature,

o Aruﬂ twtﬁ r6tdnce dRekVRISHESaMblcN 60B1, 8L cyaRdrdPahB&rbonyl-4-(1,3-

g n‘g !a b ersbvvere dried over nmagnesi um
Qe dt3e roe\?%'ﬁ‘gp £ Phe bepigec @iteroefnd( 2Z or
Idradine.hyitro{Hlotidld ghae aeetdthydohpueinyg lab a light yellow solid (36%). MS:

?(iat% 2 §-tri fluoro-1-{ [(4 20
éﬂprﬁ hyl ) sul fonyl ] oxy} et hyl i dene) hydrazi ne (270

) was taken for the next reaction w thout
gﬁéﬁmlmrpmd 3-MR3-dip® - B3 (dividrg-ison doti2ritlinathybt 1-6hdi um
gihRrohah8x2 bkl N1 Bt RA0ele 4 Qar%%xx';Hc' ac%lmml)est@fis a%d ed

to ethyl acetoacetate (0. 25 )

g]t, hrETogif tg E@O[(rgfq(ﬁ %sg,%}g{éﬁery;gmgk (%?|5ucyc or[])r(?[]:yl 3- (21 3-dioxo-

1,3-diRyd o dsdifid 1 2@ fthbA Y- ll[{(fﬁfr%le 4- carboxyhc acid ethyl ester and 3-

ﬂ%hh%rd%&%wsﬁz%qe@x I,Amc %’lcl}%(g lthe?\ﬁti % d—%pgoglarll%ig{s]s rhl'ﬁ! 6011(1(54%
Wets 5S¢ {Mibliedd for 18 h at roomterrper ature and then

the yell ow WD 2009/ 013211 PCT/ EP2008/ 059355 - 122

@0?' b RR MBS IS L St oWt 1 (EHANG ORI IRy WhE iy WSSy 3o 4-
ne.. 1he conbi hed organi c Iayers were dried over
ﬁ%%@@&@ﬂ%@%&%@ and evaporated. Col umn

chromat ography (Et OAc: n-heptane 1:3) delivered the

biQyc peapypo LN G- disxd1 Bhdihyédol iowindeoll-2-g1ng ekl ) 1y 3- #iBUbromethoxy-

B O kbl Bb Shdie agiterh 5567399 g BAENIPY BRAAGH 20

innidl) pydrazot Mohﬁhbt@)ily R0 ol ettwind] dmdl 29nal egy stiroed Heh at room

%ﬁ%ﬁﬂ{f gg B g)ﬁtgte% 'ﬁpﬂef‘ed]oq’p Iﬂle filtrate was concentrated in
tr |
(BUpy Tlhff resistus r?éftﬁ}ﬂnfé P@éwrﬂ} CHChyand »entes. Hhegruseusphase was

agldteatvii ca%@@ rngadlbeyéﬂs e drEQNRRHAM g ASiudn Y@fhOMd

I
gxliaposated?o give the tl'ﬁe coméoun'_ci- gs colorless oil (230 mg, 94%). MS: 370.1 (MH").

E] 3-(Acetylamino-methvl)-5-cyclopropyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-

4-carboxylic acid ethyl ester

A solution of 3-aminomethyl-5-cyclopropyl-1-(3-trifluoromethoxy-phenyl)-1H-
pyrazole-4-carboxylic acid ethyl ester (46 mg, 0.12 mmol) and iPr,NEt (0.06 ml, 0.37
mmol) in 0.5 ml THF under ice cooling was treated with acetylchlorid (0.011 ml, 0.15
mmol). The yellow suspension was stirred 2 h at 0 °C, then diluted with EtOAc and

washed with water and brine. The aqueous phases were extracted with EtOAc. The



10 D
[5-Methyl -3-trifluoronethyl-1-(3-trifluoronethyl-pheny
WO 2009832yr azol -4-yl 1 -(4- pyrrolidin- | -yl-pi pRCT/@PI008/059355
-yl') -methanone In analogy to Ehe procedure descri bed
i n Exanpl e 160E], 5-nethyl-3- trlfluoronethyl-l-

813 é{cllag%%e?gahgg lovc@ I?r?%%legull |_s|'u aeg%]orat%a S84 %ﬁ%it?graphed

@cmmmommsmhca gy Et@fe«\ﬁ)fto gme(t € cq@oumdﬁls 2 YSﬂB)V( MHE7, mg, 72%).

Eranp ¢ W7 N- [ 5- Cycl opropyl - 4-
(4- pyrrol|d|n 1-yl - pi peri di ne- | -carbonyl)-1-
f u.roneﬁhox - '

&ﬁﬁﬁ/r@dla‘rﬁbiv BEHHVEPEHQB#%B(?%eth&H?aC&hmlde

2- Cycl opr opanecar bonyl -4- (1, 3-di oxo- 1, 3-di hydr o-i soi nd

glLaI%lggg)m SRS ALY SRt N1 BB S b4 Q91 i
me&y/ 2oy dpiyropd- ok ity onihoxy-pberyl i Hypyrazlet -carbgxylic acid
étii?fl%s@'r g%‘\% in fwd s@b@ﬂgtﬂlé c%%ﬂb%‘ﬂ'd agaWhlte 'f&ﬁl?tw%) MS 520.2

qud gave the title 5 conpound as a white solid
MB: 342.1 (MH). B

5 Cyciopropyl 3- (1, 3-di oxo- 1, 3-di hydr o-i soi ndol - 2-yl ne
thyl)-1H pyrazol e- 4- carbd%?ﬂH%QEEgd ethyl ester In
analogy to the procedure described in Exanple 160B],

carb -4-(1, 3-
G BB YRR i o e oy hos sty crrgl il -4
pyylidiest- ﬁrplpmldliha -yiysmeakzarromehydr ochl ori de gave the
title conpound as a |ight ye||OMISO|Id (36% . ME:
338.5 (MH). d
5- Cycl opropyl - 3-(1, 3- di oxo 3 dlhydro i soi ndol - 2-yl e

thyl)-1-(3-
trifl uoronethoxy-phenyl) - -4-carboxylic acid
et hyl ester

E”)

Al N-[1-Pyrimidin-5-yl-meth-(E)-ylidene]-N'-(3-trifluoromethoxy-phenyl)-hydrazine

In analogy to the procedure described in Example 167A], pyrimidine-5-carbaldehyde and
(3-trifluoromethoxy-phenyl)-hydrazine gave the title compound as an orange solid
(12%). MS:281.5 (M-H).

B] 5-Methyl-3-pyrimidin-5-vl-1-(3-trifluoromethoxy-phenyl)-1H-pvyrazole-4-carboxylic
acid ethyl ester

A mixture of N-[1-pyrimidin-5-yl-meth-(E)-ylidene]-N'-(3-trifluoromethoxy-phenyl)-
hydrazine (215 mg, 0.76 mmol) and zinc chloride (208 mg, 1.52 mmol) in 2 ml ethyl
acetoacetate was heated at 170 °C for 3 h and stirring was continued for 20 h at room
temperature. Ethyl acetoacetate was distilled (Kugelrohr distillation, 90 °C, 10-40 mbar)
and the residue was purified by column chromatography (EtOAc:n-heptane 4:1) to afford
the title compound as a yellow oil (89 mg, 30%). MS: 393.0 (MH").
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In anal ogy to the procedure described in Exanple

160C], 5-cycl opropyl-3-(1, 3-di oxo- 15

W@ 2@961R2ydr o- i soi ndol - 2-yl net hyl ) - 1H pyr azol e- BETYEP190%§59355
lic acid ethyl ester and 3-
(trlfluoronethoxy)benzeneboron|é aC|d gave the title

- V OpY ] T U0
yﬂd-lkkpyrazole 4- carboxylic acid ethyl ester 20
5- Cycl opropyl - 3- (1, 3-di oxo- 1, 3-di hydro-i soi ndol - 2-yl ne

Irhéﬂald 6 aietﬂrbgédl\ﬁ% %@ﬁlﬁ@%ﬁﬂxample 162D] 5- methyl 3-pyrimidin-5-yl-1-
he -1FL g h car bo aci d eth ester

E3g OERMELRS f()j P Iﬁ.rpy(z?’@ e—ﬁmbpxﬂ&;&c th]ﬁ)é ester gavgz t 3eotltle
t’mﬁp&w?rzatamglhnyal@wrdohéWH}ﬂp Ms3d3.20MH was stirred 20
h at room tenperature The white precipitate was

@%g%{ha&gf g!€¥rX?_o€r5ﬁl 21-(4-

pYynelislie perighr- 12 ) -¢ aoned with CH2C12. The
organlc Iayers wer e drled over magnesium sul fate and
ﬁm&@d@&s%é oBddVife a&@nl;édtlh@x%m%og 3SmE@l R Ipoami®hls-yl-1-
% 949 FB (Nr+ El 3
3Agg}%r%‘1ﬁpiil;}8xw ﬁtwl)) IHSDY(E%,Z@ S F%@W(Ylff acid and 4-(1-
pyrrolidifyyapaidhdoxy tpheitydompolinthapy Kéist €i (32%). MS: 501.0 (MH").
4-carboxylic acid ethyl ester A solution of
3- am nonet hyl - 5-cycl opropyl -1-(3-trifl uoronethoxy-phen
yl')-1H 30 pyrazol e-4-carboxylic acid ethyl ester (46
ng, 0.12 mmol) and i Pr2NEt 0.37 mol) in
0.5 m THE under ice cooli %%?ﬁﬁgﬁii ated with
acetylchlorid (0.011 m, 0.15 mmol). The yel |l ow

| i . 5 A M )
B S i o Al ong)- (v e o s
Bﬁaglé@nvileYlePIB%ﬂdlaclrﬂ&mﬁthOE@OAc The WO 2009/ 013211
PCT/ EP2008/ 059355 - 124 organic |ayers were dried
over magnesi um sul fate, evaporated and chromat ographed
(am no-phase silica gel, EtOAc) to give the title
conmpound as a yel | ow 6i I 137 ng, 729% . Ms: 412.3
(MH). F]
N-[ 5- Cycl opropyl - 4- (D) rolldln- -yl - pi peridi ne-1-car
bonyl )-1-(3- 5 trifl &orgmet hoxy ph nyl) -1
H pyrazol -3-yl met hyl | ~~ac fa BN analogy to the

procedure described in Ex 1 160E] ,
3- (acetyl am no-
nmet hyl ) - 5-cycl opropyl -1 -(3-trl fl uoronet hoxy- phenyl ) - 1H

- pyrazol e-4-carboxylic acid ethyl ester gave in two
steps, the title conpound as a white foam (29% . Ms:
520.2 (MH) 10 Exanple 172

A | N-[1-Pyrimidin-5-yl-meth-(E)-ylidene]-N'-(3-trifluoromethyl-phenvl)-hydrazine

In analogy to the procedure described in Example 167A], 3-
(trifluoromethyl) phenylhydrazine and pyrimidine-5-carbaldehyde gave the title
compound as a yellow solid (87%). MS: 267.1 (MH").

B ] N-[3-(Trifluoromethvyl)phenyl]-pyrimidine-5-carbohydrazonoyl bromide

and N-[(4-bromo-3-(trifluoromethvl))phenvl|-pyrimidine-5-carbohydrazonoyl

bromide

In analogy to the procedure described in Example 167B], N-[1-pyrimidin-5-yl-meth-(E)-
ylidene|-N'-(3-trifluoromethyl-phenyl)-hydrazine gave a 1:3 mixture of N-[3-
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[ 5- Met hyl - 3-pyri m di n-5-yl -
(3-trifluoronethoxy-phenyl)-1H pyrazol -4-yl] - (4-

W@eoeoli2di n- 1- yl - pi peridin- |-yl)-nmethanone F PCFEP20P8/(39355

2 UA N [ 1-Pyrimdin-5-yl- %h-(E)-yIideneI
-N -(3-trifluoronethoxy-phenylj-hydrazine 15 In

gmﬁhg%ettgylyﬁ%n?ﬂ)%?fﬁgh& %eéa?ﬂdhgragazoﬁo%?% a%igY\ﬂAl(él bromo-3-

(tBlﬂuomfrmeuibYlebcherh@hlw § thb@hadnan@cghb@mlde agdn ¢renge solid
EB%QMS‘E’ 385130, AEANGRd 381 (28r, Nii£Y9 . M5:281.5 (M H).

phenvl) 5-methyl-3-pyrimidin-5-vl-

{E) yl | dene] N -(3-trifluorom
(215 ng, 0.76 nmol) and zinc
chlorlde(208 ng, 1.52 mmol) in 2 m ethyl
breartabegy do dteepraessl uheddserdbegltin Eram@lef 167 CB N [ Zutttifktoremethyl) phenyl]-
YA LRI 5 RURIL c%zc%% hbl%tImHQQI‘IB Nt gAResAbw.e. Ethyl

acet oacet at e di s ed (K uge rohr distillation,
crifl merowtbaﬂHﬂ?ﬁlen‘/éha‘/rfrﬁéiuﬂee&ca@@ etz brosgyd %gavwfk?ﬁﬂ column
@lhbﬁﬁ&ig@aﬂ@rqmoz&&h%ptaﬂe haptane nfixthte $05-ahdtRylB-garithien-5-yl-1-

Hofior SR Beheh S1u5 Teetplerbishrodegee T sytigna ook Bromo-s

ﬁifhthﬂhﬁhth&kplyﬁnym.’ﬂnmlﬁﬁl-ybl-pyhmldm 5-yl-1H-pyrazole-4-carboxylic acid ethyl
tri ¥~ 1 +car boxylic
S%erc? > &LI%?%{/&%/% ﬁ/l&g?’éo()cM(Fjlu) ;ﬁcg%%gﬁlgbq%ﬁ )?1 Exanpl e
,. 5-net hy] - 3- p r|md|n 5-yl -
P23 53-Methyl i) S..!! 2=Vir gl QFQIVHG ZIZ1E8 ﬂ- PRHEZOE 'carbo lic
A6l n @1 I BrESoeT- n RS0 fdthy - bhé@l)SSWmﬂvﬁﬁlﬁqJSLﬂhH
ellgw solid (81%. Ms: 363. H).
ARBERHL di n-5-yl - 1(3tr|fluororrethoxy pheny
l')-1H pyrazol -4-yl |- (4-
pyarrabdgydo the]prptedmmqoéﬁscmad-m Byxhinplen@dbaronextine o hahetyl-3-

é}%ﬁlpﬁ [)gple%u{rﬁlu%?&ﬁé gfgl-iéng}l)Efﬁ‘—%la%ol%—@@rboxyhc acid ethyl ester

sl (4 qump&n’étﬂwmmpthé phonyh 13-pietly-Stmrunidr boky Hipgrazole-4-
é‘z&b@'xyﬁ@ dcid e(h‘lyl é&er@m@ﬁ ieflie QWU%)B{J% MEt: Bgo. 3. 0 RvIes gal?%%.l (1Br,

title conpound as a yellow oil (32%.
le 173

E ] [5-Methyl-3-pyrimidin-5-yl-1-(3-trifluoromethyl-phenvyl)-1H-pyrazol-4-yl|-(4-

pvrrolidin-1-yl-piperidin-1-yl)-methanone and [1-(4-Bromo-3-trifluoromethyl-phenvyl)-

5-methyl-3-pyrimidin-5-vl-1H-pyrazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-vl)-

methanone

In analogy to the procedure described in Example 160E], a mixture of 5-methyl-3-
pyrimidin-5-yl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid and 1-(4-
bromo-3-trifluoromethyl-phenyl)-5-methyl-3-pyrimidin-5-yl-1H-pyrazole-4-carboxylic
acid and 4-(1-pyrrolidinyl)piperidine gave a mixture of the title compounds. Purification
by reversed phase HPLC (MeCN:H,O) afforded [1-(4-bromo-3-trifluoromethyl-phenyl)-
5-methyl-3-pyrimidin-5-yl-1H-pyrazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-
methanone (Example 174) and [5-methyl-3-pyrimidin-5-yl-1-(3-trifluoromethyl-
phenyl)-1H-pyrazol-4-yl|-(4-pyrrolidin-1-yl-piperidin-1-yl)-methanone as a white solid
(20%). MS: 485.4 (MH").



[ 5- Met hyl - 3-pyri m di n-5-yl -
(3-trifluoronethyl-phenyl)-1H pyrazol -4-yl] - (4-
W@0000132di n- 1-yl - pi peridin- |-yl)-nmethanone F FCT/EPIN08/0§9355
N C 0-0 O15 A1 N | 107
1- Pyri ni di n-5-yl - net h- (E) -yl i déhel
-N - (3-trifluoromethyl -pheny s razine |n anal ogy
to the procedure described T txanple 167A], 3
(trifluoronethyl) phenylhydrazine and
t] :
Pgr?hrdmfh ﬂd?lﬁ?ﬁl*ilﬁy]l ylptresh none
| - pyrim di ne-5- carbohydrazonoyl brom de and N |
(4-brono-3- (trifluoronethyl))phenyl
- pyri m di ne- 5- car bohydr azonoyl  bromi de In analogy to
t he procedure descrlbeq in Exanple 167B], N
[ 1- pyrimdin-5-yl -
yl i dene] -N - (3- trlfluor
a 1:3 mxture of N[&

I') - hydr azi ne gave
PCT/ EP2008/ 059355

- 126
(trifluoronethyl)phenyl]-pyfim '4;;>§wg;gbohydrazonoyl
brom de and N-[ (4-brono- 3- ©

(trifluoronethyl))phenyl]-pyrimdine-5-carbohydrazonoy
| brom de as an orange solid (73%. M. 344 (1Br,
MH+) and 422 (2Br, MH). C 1

d A-(3-trifl ph
5 Irmaﬁﬁﬂ.va% gbeepyrtalcerﬁ&r%@%égﬂlbeé in @g%@P '\bH Bp olggfﬁié% &MHI%TXIH)S yl-1-
13- (r#fH B SriBthSH- phierfyl)unﬁ@ymzbbgm pd"reax/ylh)c a&drmﬁhydzk lartoﬁw Bm
I ar Dox. et est,er
Giliogepye by PREVBrSbind et b ST ety 4 iy acia
(exanBle( 178 DM | groe o mektuy¢ dfpthe hiylk fompound and example 173E]. Purification
f[évgllsgd glﬁasé gﬁ"cb(‘ﬂjﬂé@{l %@Wgﬁhrcga?mn%hﬁfkdpyrlmld1n 5-yl-1-(3-
& qommé%hﬁbqw )y Nt rzPl-4-pir inidr dlislins 1 odnpiisisidén-A 2dheygthanone
EXA OB EYRMR | 13(f4tlﬁ'6rrﬁ) 9@&1@&6}0&1@&@!1&)1&&%11}39!@@1%1 3-pyrimidin-5-
Et.lg;;%zogg le']a 4nli’ydf dsn 3 ry:l' inpendx n- y?) methanone and as a white solid

(B% ). M9: 66s.pEirhyiH phenyl ) - 1H pyr azol e- 4- car boxyl i c
acid ethyl ester and 1-(4-brono-3-

Example 175

10

15 [4-((S)-2-Hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-[5-methyl-3-pyrimidin-5-yl-
1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl]-methanone

FF
E
N,
N

In analogy to the procedure described in Example 160E], a mixture of 5-methyl-3-
20 pyrimidin-5-yl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid and 1-(4-
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25

trifluoronethyl-phenyl)-5-nethyl-3-pyrimdin-5-yl-1Hp
yrazol e-4-carboxylic acid ethyl ester as a yell ow

WGE00d1258% . MS: 376 (M+) and 454 (| Br, M+)PCDER2008/059355

5-N®thy|-3-pyrinidin-5-y|-1-Q%f rifluoronethyl-phenyl)
-1H pyrazol e-4-carboxylic 15 acid and

%ro(m %rtf)ﬁﬁgg nllgtfl)tl Ll]ll%rl)q?%tlg %XP!’;] %E}erhdlg— -yl ?aZBYe—J%—@lrboxyhc

4-car e aci
amé(@m@E%ﬁUB@ @sbﬁSbéGMmekRéﬂ@ﬂﬁﬂbde¢2Yﬁ n1xture of

éleﬁﬁlhl}bﬂhhy%lrochlonde (Example 161A]) Ve a mlxture of the tltle compound and

yrimdin-5- ( uoro ﬁ(% H pyra
@amrz%%%%?yrlﬁeaﬂg&bdréﬁﬁgﬁﬁ P@é%eelfﬂ’ éﬁM%CN J affordd 1° (4 bromo-
J'tﬁﬂu&bﬁ{&ﬂ‘f)&[ﬂlémfl a%aﬁﬁtﬁwynﬂﬂ&ﬁﬁw e ﬁ{gssﬁdwl -4 3t PME(B)-2-

Bt oS S e Eigitibls 336 Sind (4-(5)-

24hBdroxyMekhlyl-pErdlidin-1-yl)- p1per1d1n 1-yl]-[5-methyl-3-pyrimidin-5-yl-1-(3-
I OffRt
g #5%&)@?%%?,?19%& )'?I—? raéowl rygl Iglgfhtdflé)lgé HQ sﬁ}{h(%/%ﬁx)[s 515.5
J.pi peridin-1- yI) nethanone and [ 1-
(4 Bronn 3-trifluoronethyl - phenyl)
5- et hyl - 3- pyri m di n-5-yl - -4-yl 1 -
(4 pyrrolldln 1-yl -piperidin-1-yl) 25 met hanone I n

ﬁl?%nég t%ll;]lﬁepr octl?l'gulgheen()j’ SSCIrnIet e? 3|pyr1m1 Hlp g ?71 :II'IQIOpE)]Irazo -4-yl]-
Py ¢ (sziliyﬂr(ﬁfyyﬁetliyl(p&rﬁﬂldfﬂ U(?I)O[b'fp&ﬂi'k}ﬁh g mydthanldtepyr azol
e-4-carboxylic acid and 1-(4-
brono-3-trifl uoronethyl - phenyl)

-5-net hyl -3-pyrim din-5-yl -1 H pyrazol e-4-carboxylic
acid and 4-(1-pyrroI|d|n | ) pi peridine gave a mxture

|Qy|] -

-yl) - nmet hanone

phase HPLC ( MeCN: H20) gf'
1- (4-brono-3-trifluoronets
5-net hyl - 3- pyri m di n-5-yl -
(4-pyrrolidin-1-yl-piperidin-
(Exanple 174) and

[ 5-nmethyl -3-pyrimdin-5-yl-1-(3-trifluoromnethyl -

phenyl)-1H pyrazol -4-yl ] - (4-pyrrolidin-1-yl-piperidin-

Iin 3riajogyeo Heronecdase deswhbadan Sahingle(12084, a niBturd 863 -ethyl-3-
fi%iﬁ%diri-\égr@%%rﬁﬁ%%etﬁgﬁﬁpn%g01%4—%?%%51@-4-@%3:&1@&%%8 1-(4-
pronm-griptlgoromathylgiherdi Rynethiepyyinsdinet-Hy | H pizelend-grrboxylic
ﬁlci@(éklam%ﬂ' pyoazshd (tS)leplperldm 4-yl- pyrrohdm 2-yl)-

%}féﬂ%i\{l fdolgyldgcl)crl]ﬂoln% (EEA)aIg;e)lréllgLfQ 1) gavg la mlggltrg SR Sine compourll\ld and
example 175. Purification by reversed phase HPLC (MeCN:H,0) afforded [4-((S)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-[5-methyl-3-pyrimidin-5-yl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazol-4-yl]-methanone (Example 175) and [1-(4-bromo-
3-trifluoromethyl-phenyl)-5-methyl-3-pyrimidin-5-yl- 1H-pyrazol-4-yl |- [4-((S)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl|-methanone) as a white solid (31%). MS:
593.4 (1Br, MH").
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20

N* NO5 In analogy to the procedure described in
Exanpl e 160E], 5-nethyl-3-pyrimdin-5-yl-

W@ 2eov0iR2iuor onet hyl - phenyl ) - 1H pyr azol e- 4- car bBXI/EP2908/059355

acid and 1-(4-brono- 3-

trifluoronethyl-phenyl)-5- nethyP 3-pyrimdin-5-yl-1Hp
yrazol e-4-carboxylic acid 173D]) gave a

m xture of the title conp&%%gﬁ%ggnganple 173E] .
Purification by reversed phase HPLC ( MeCN: H20)

& ?{19@%8&[123 ‘HM{?] ;W iﬂlﬁ%ﬁbarggféhﬁ yﬁén%f)m yrazal-d-yl]-(4-

pnﬂylll lprlplélrl?lﬂiffﬁfhlﬁ Lyh-methongne (Exanpl e 173E]) and

[ 1- (4- brono- 3- trlfluoronethyl phenyl ) -5-met hyl - 3- pyri m
i di n-5-

yl - 1FprrazoI-4-yI]-(4-pyr ol idin-1-yl -piperidin-1-yl)
- et hanone and as awhite s d «(26%). M. 563.2 (IBr,
MH+) . Exanple 175 15 N7 A

[4-((S)-2-Hydroxymet hyl -pyrraolf diyeel-yl)-piperidin-|-y
[']-[5-nmethyl-3-pyrimdin-5-yl> A
(3-trifluoronethyl-phenyl) - 1H—égéézol 4-yl] -methanone
FF N H N_I1I 1NN O/ In anal ogy to the
proce edure described in ExaanE:ZGO a m xture of

5-

nmet hyI 3 20
| B pnenyl ) ATt Ry aze!

PCT/ EP2008/ 059355 - 128
br orabog3-to thefpruoerd@n@ddsyﬂiquhe@hmple 162A], 3-cyclopropyl-3-oxo-propionic

aqa I /?rpé/sker %fl@ Hlnlug'l in@ 5 5cg¥ﬂon:!7l éﬁl@ﬁf(ﬁeagza% ﬁleAtltféacroﬁﬁ?&th Gs a yellow

acl d (exa

oil &) )-é\/[ﬁe?réllél(ﬁ/l | -pyrrolidin-2-yl)-

nethanoldlhﬁdrochlcrlge
Lt ] GA

a L. “- S ‘c.
by reversed phase HPLC (NbCN H20) afforded [

b %@9%&@%{)5@9‘1@%@&9@%}% Exaple 1638 b 2rsyRiograpageqprhopy-3-oxo-

3pyriaddin-Fylyploplohi {&) etByl ester and hydrazine.hydrochloride gave the title
%*9% ﬁxp%gay%fgyégg%;dzaf%g%Hhhﬂqgerld|n 1-yl]-nethano
é_ hyd rl Oé}’ggﬁ_ ié;gl\ﬂ)g#] é—%&lgﬁféﬁl{l’j Jvl-ﬂ'—(k—trfﬂ'uB?J&&hﬂ—ﬁ'he%kd]) - lH—[pvrazole—él—

stevhenyl ) - 1FprrazoI 4-yl]-nmet hanone as
a white solid (32% . Ms: 515

In analogy to the procedure described in Example 162C], 5-cyclopropyl-3-pyrimidin-5-
yl-1H-pyrazole-4-carboxylic acid ethyl ester and 3-(trifluoromethyl)benzeneboronic acid
gave the title compound as a yellow oil (34%). MS: 403.2 (MH").

D] [5-Cyclopropyl-3-pyrimidin-5-vyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-vyl]-(4-

pvrrolidin-1-yl-piperidin-1-vl)-methanone

Following the sequence described in Example 162D] to 162E], 5-cyclopropyl-3-
pyrimidin-5-yl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester
gave the title compound as a white solid (38%). MS: 511.3 (MH").



10

15

(M#+) 10 Exanple 176 [ 1-
(4-Brono-3-trifluoronethyl-phenyl)-5-nethyl-3-pyrimd

WO 2@991321H- pyr azol -4-yl] - [4- PCT/EP2008/059355

((S)-2-hydroxynet hyl - yrrollng -yl) - pi peridi n-

I-yl] -methanone F F F N OH %r NNN~N | Oln

anal ogy to the procedure | in Exanpl e 160E], a

m xture of 5-nethyl-3 15 q%%ﬁ{lgfﬂ;

pyrlnldln 5-yl-1-(3-trifluoronethyl-phenyl)-1H pyrazo

Eo'r O 8@]\5;112)??]¥# pﬁlg?‘%ﬁl&—%gﬁjl %?] (r‘%ﬂlllcsromethoxy phenyl)-1H-pyrazol-4-yl]-(4-
1ﬁ¢$¥3®99¢¢#ﬁkﬂ’ﬁngﬂ oNeH pyr azol e- 4- car boxylic

aC|d (exanmpl e 173D]) and

((S)-1-piperidin-4-yl- pyr Midin-2-yl)-

met hanol di hydrochl ori de ( 'anple 161A]) gave a mxture

of the title conpound and ngl “1y5. Purification

by reversed phase HPLC ( MeTX forded [4-((S)-2

wperidin-1-yl]-[5-neth

20

hydr oxynmet hyl - pyrrol i di n-1-yl

yl -3-pyrimdin-5-yl-1-(3-

trifluoronethyl-phenyl)-1H pyrazol - 4-yl ] - et hanone

(Exanmpl e 175) and [ 1-(4-bronos

3- trlfluoronethyl phenyl ) - 5- nethyl 3-pyrimdin-5-yl -
I .( - 2-

Ekﬁ‘l)o%c@cﬂdﬁétﬂsf@eﬁ&"d (31% VB 593. 4 (1Br, I\/H*) 25

WD 2009/ 013211 PCT/ EP2008/ 059355 - 129 Exanple 177
[ 5- Cycl opropyl - 3-pyri m di n-5-yl -1-
[Bartatagylto d’[e(‘m‘etdﬂlyllre dﬂ%éﬂﬂbﬂd)lﬂ Exdapyleazn0Ci, @Wc]opro;(yﬂ-%—pyrimidin—S—

ﬂyflfl %lyra ole- ce}/rlbogyhe acid thy] estery(lEl(arrrTlFlteqéglgﬂ a3k F NN

(trifluoromethoxy)benzeneboronic acid gave the title compound as a yellow oil (31%).
MS: 419.0 (MH").

B] [5-Cyclopropyl-3-pyrimidin-5-vl-1-(3-trifluoromethoxy-phenvl)-1H-pyrazol-4-vl]-

(4-pyrrolidin-1-yl-piperidin-1-vl)-methanone

Following the sequence described in Example 162D] to 162E], 5-cyclopropyl-3-
pyrimidin-5-yl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-4-carboxylic acid ethyl ester
gave the title compound as a white solid (58%). MS: 527.2 (MH").

Example 179

[5-Cyclopropyl-3-pyrimidin-5-yl-1-(4-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone
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NN PNUS5A
2- Cycl opr opanecar bonyl - 3- oxo- 3- pyri m di n-5-yl - propi oni

w@2@ehtB2et hyl ester In anal ogy to the procedurBCT/EP2008/059355

described in Exanple 162A],
3- cyclopropyl 3- oxo0- proplonlc aC|d ethyl ester and

! | llﬁle%%m%ggrazole 4-
ﬁiﬁggﬂgﬂgdﬂihLﬁﬂgyrlnldln 5- yI-IFprrazoIe 4 car boxyl i

c acid ethyl ester 10 In analogy to the procedure
descri bed in Exanple 162Bl1,
@w&qg{mp dmg@@mb@d@pm@ddg@xample 162C], 5-cyclopropyl-3-pyrimidin-5-

ﬁ H%Ifﬁ ﬁlzgleﬂr %erxy%EQ&HQ:ﬂi}ﬂi A& (@X%Bbéll7¢§})eahdqnd
razi ne, hydr och I de gaye the title co q
{lugrogng ]p(a?(y ne &@mcz 1 gave 51'[16 ggmpoun as aye low oil (29%).

My od.opviepyl - 3-pyrin1din-5-y|
(3-trifluoronethyl-phenyl) -1 FprrazoIe-4- car boxylic

gELSS- F?tggﬁgopﬁﬁﬁgﬂﬂﬁ?ﬁh%@ggﬁ%ﬁgrYﬂ&oC%ort‘nlg&loQ{f -%%ggﬁ{—?H—DVraZol—él—Vﬂ -
lish igerfslin Lyl HinrediEanone

yl - 1H pyrazol e- 4-carboxylic acid ethyl ester and

Bolldwih§ t&%@@f@%&@&é&ﬁ@é&?ﬁrﬁ%@m&m% @621?%35/ 3 6}5%0%7115 e

conpound Iow

pPEIRIALDg pﬁ-olp& w %erw hH(P.yr%ZPler# G%f ﬂé{%ﬂd athyl ester
b ythg titldtapypamd aséhgh{ ye{léw gaytt (10bd)diMes: sb7.1 (MH).

-yl -piperidin- | -yl) -nmethanone 20 Fol |l owi ng the

sequence described in ExarmMaemplé®§0] to 162E],

5-cycl opropyl -
pyrimdin-5-yl-1-(3-trifluoronethyl-phenyl)-1H pyrazo
B-Cyclopramylphnethak i -d3-¢tifiyoroestlerxy-gengl) {1k pyiazédled-yl]-[4-((2S,35)-3-

BT8R0 7000 Bl bkBn e bR oG-l Ty ™
[ 5- Cycl opropyl - 3- pyri m di n-5-yl -
(3-trifluoronethoxy-phenyl)-1H pyrazol-4-yl] - (4-

pyrrolidin-1-yl-piperidin- |-yl)-methanone F\ '"F F N
N NN O %
N
AT
%/A
N—N
%
X

F

F

Al (2S,3R)-1-Benzyl-3-benzyloxy-2-methyl-pyrrolidine

To a cooled (0°C) suspension of lithium aluminium hydride (2.81g, 74 mmol) in dry
THF (30 ml) was added a solution of (4R,5S)-1-benzyl-4-benzyloxy-5-methyl-pyrrolidin-
2-one (3.13g, 11 mmol) (Tetrahedron1998, 54, 12547) in THF (20 mL). The mixture was
allowed to come to room temperature and stirred for 16h after which time it was cooled
to 0°C and water was cautiously added. The resulting suspension was the filtered over
Hyflo, washing the salts with EtOAc. The filtrate was washed with brine, dried (Na,SO4)
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30

P U5 A
5-Cycl opropyl -3-pyrimdin-5-yl-1-(3-trifluoromethoxy-p

wheewyh)321H- pyr azol e-4- carboxylic acid ethyl eRCEEPI008/059355

anal ogy to the procedure descr Qed in Exanmpl e 162(C],
5-cycl opropyl - 3- pyr|n1d|n 5-

{%é’ﬁc@g&agég P%(!?icgt?qr Ash %ﬂl 2%)]12%1 oggg)thgrlng{EéﬁrﬁgeéH 98:2-
B q?%/lei ghte |tv§icgmpgmua@g éo% s oyellom ol 3192525 151 FN:
419.0

B¢y onhemi -p3rkainD3 -8l Rydotlloddd 3-trifl uoromet hoxy-
phenyl) IH pyrazol-4-yIT- (4-pyrrolidin- |

géqi@nﬁ L dLérqu@aX)p) 2- h%)g(?r% FOl(lll gg,l%%gio was dissolved in

Bte©}E [ D pyid -tBe pH ad]usted to 1 by addltlon of 25% hydrochloric acid. 10 %

P o Baarh ot daddd (I bYRLOTRS DRSS BNETHl dd dhpvy 820

@tmmphmd Oélsyd;ogﬁn tballei) |fQIr ((518#@6% wiyish t512671t ag M—tﬁiyd over Hyflo and
EReR Sed (Paffdra Tl@’ﬁﬂl@wnwnd%t)ﬁg '7'31)/(9'21@ a§ell/dw go'hd MS 102.1

4-trifluoromet hoxy-phenyl)-1H pyrazol -4-yl]
H'&li din-1-yl - pi peridin- | -yl)-met hanone F/\v F F/
N oll NN N O P NUMW 2009/013211
eCT1 209 81yd 58355 methyl-ddrroBdline-1-carboxylic acid tert-butyl ester
5 Cyclopropyl 3-pyrimdin-5-yl-1-(4-trifluoronethoxy-p

BECHE RPN AR00 Sudep) SEFRETY M Pu Bl BN 'SPﬁ%’?f%Q&jfs 3R)-2-
ﬁwdwbm;ppbqbw& 8 Imdrrq)(rhl(mdq?.(g.ZSg, 2 mmol) in aqueous saturated sodium
M%dr@a%krpééﬁﬂ?r&lt@@?mﬁ ahh %ﬂlb&uéghﬁre&?&%ﬂh ?ﬁé &Y, aﬁl ﬁfélpl/&s

uor onet hoxy) b enzene or n|c
@%@twdtq%F@ﬁ@é@%ﬁ%@lﬂ&@%ﬂ%ﬁeﬂW%ﬁl 0¢390p%) agggum. MS:
4022 OMEVH) .

D] (25,35)-2-Methyl-pyrrolidin-3-ol hvdrochloride

To an ice cold solution of (25,3R)-3-hydroxy-2-methyl-pyrrolidine-1-carboxylic acid
tert-butyl ester (0.34g, 2 mmol), 4-nitrobenzoic acid (0.34g, 2 mmol),
triphenylphosphine (0.53g, 2 mmol) in THF (10 ml) was added di-isopropycarbodiimide
(0.39 ml, 2 mmol), the ice bath removed and the reaction allowed to come to room
temperature. The mixture was stirred for 2h after which time silica gel was added to the
reaction, the solvent removed by evaporation and (2S,3S)-2-methyl-3-(4-nitro-
benzoyloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester eluted with EtOAc:n-heptane
(1:1). The eluent was concentrated under vacuum and the residue (0.24g, 1 mmol)
redissolved in MeOH (5 ml) and aqueous sodium hydroxide (0.23 ml, 6 M in water, 1
mmol) added and the mixture stirred for 40 minutes. The reaction was then
concentrated, the residue redissolved in CH,Cl, and washed with water, the organic was
dried (Na,SOs) and concentrated. Treatment of the residue (0.1g, 0.05 mmol) with a 4 M
solution of hydrochoric acid in dioxane (5 ml) for 1h affords the title compound (0.1g,
quant) as a yellow gum after concentration. MS: 102.1 (MH").
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[ 5- Cycl opropyl -3-pyrimdin-5-yl-1-(4-trifl uoronethoxy-

w@k@aplp1lH pyrazol -4-yl |- (4-pyrrolidin- | PCT/EP2008/059355
-yl -piperidin- | -yl) nethanq§§ Fol | owi ng t he
2D to 162EF],

sequence described in Exanple

rrp ound as a | ight yeIIowgum(llO . MB 527.1 V).
aet Hytermpdiate 15 and  (25,35)-2-methyl-

'
Eh niilee cpgmonndy Wy pprepyred 3
Eﬁ"ﬁ Sl{dufé |3u61rk8/q%éﬂ%iﬁ'egﬂ Qi tgfmgtlg;/gf ﬁ%%ﬁné}rayﬂrl)cedu&e tised in example

3 3 r oxy- 2- met

Msﬁ%éﬁ l-yl] -nmethanone 15 H NON NN O
F FA F A
(2S, 3R) - 1- Benzyl - 3- benzyl %Fﬁz 1dpdhy! - pyrrol idine To a
cool ed (0C) suspension of Tithium al um ni um hydri de

(2.81g, 74 mmol) in dry 20 THE (30 m) was added a

C’y‘él S‘g‘h\ﬁ?f 3-methyl-1- (3 trlﬂuoromethyl phen l) 1H- pyrellzo}j4 yl]-[4-((S)-2-
rrol i dln-

nzyl, -.4-

Iﬁ@yrr ifor > et o 54, 12547)
in THE (20 nL). The m xture was aIIovved to cone to
roomtenperature and stirred for 16h after which tine
it was cooled to OC and water was cautiously added.
The resulting suspension was the filtered over Hyflo,
washing the salts with Et . tr was washed
with brine, dried (Na2SO™4
PCT/ EP2008/ 059355 - 132 and]Toncentr atged.

Purification by flash/cotsgr romat ogr aphy (CH2C12:

MeOH 98: 2- 5:95) affdrded fhe title conmpound (1.5,

50% as a yellowoil. Ms:™282.2 (M+). Bl

(2S, 3R)-2- Met hyl -pyrrolidin-3-ol hydrochloride

(2S, 3R) - 1- Benzyl - 3- benzyl oxy- 2- met hyl - pyrrol i di ne

(1.59, 5 mmol) was dissolved in 5 MeOH (10 m) and

the pH adjusted to 1 by addition of 25% hydrochloric

A¢5 by cddrdhyl-Bahbadi W 9RA Ch8h R - RSy AYACH kAR 4 b oxylic acid

and the mXture stirred under one

The title compound was prepared analogously to intermediate 14, starting from 3-
trifluoromethylhydrazine. MS: 311.1 (MH").

B] 1-[5-Cyclopropvl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pvyrazole-4-carbonyvl ] -

piperidin-4-one

The title compound was prepared analogously to intermediate 15 from 5-cyclopropyl-3-
methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid and 4-piperidone
hydrate. MS: 392.2 (MH").

C] [5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenvl)-1H-pyrazol-4-yl|-[4-((S)-2-
hydroxymethyl-pyrrolidin-1-vyl)-piperidin-1-yl|-methanone

The title compound was prepared from 1-[5-Cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carbonyl | -piperidin-4-one and (S)-1-pyrrolidin-
2-yl-methanol in direct analogy to the general procedure used in example 129. MS: 477.3
(MH").
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at nosphere of hydrogen (balloon) for 16h after which
time it was filtered over Hyfl o and concentrated to

watdoontB2the title conpound (0.55g, 75% as a yrCT/BR2008/059355

solid. Ms: 102.1 (M#) 10 O-l A

(2S, 3R) - 3- Hydr oxy- 2- net hyl - pyr?olidine-l-carboxylic
acid tert-butyl ester Boc drd,de (0.44g, 2 mmol)
in THE (5 m) was added t&ﬁgﬁgé?%pion of (2S, 3R)-2-
met hyl - pyrrolidin-3-ol hydrochloride (0.28g, 2 nmol )

€ I
*S?Hﬁé%#?lﬁﬁlﬁééﬁ@ﬁ & Eﬁﬂ#&%‘fﬁwﬁlﬁ% R
earanehyhparelitindntli-ireaidar-{ gllomadhanaee tit | e
conpound (0.34g, 85% as a gum Ms: 15 202.2 (MH).
DI (2S, 3S)-2-Methyl-pyrrolidin-3-ol hydrochloride To
an ice cold solution of
(2S, 3R) - 3- hydr oxy- 2- net hyl - pyrrolidine-I|-carboxylic

acid tert-butyl ester (0.349,02 ), /~4-nitrobenzoic
0S (0.53g, 2

acid (0.34g, 2 mol), triphen

mrol ) in THE (10 nl)_ was ad di -1 soprOpycar bodi i m de
20 (0.39 M, 2 nnDI) ' renﬁﬁﬁd and the
reaction allowed to ¢o room tenperature. The

m xture was stirred for after which time silica gel

was added to the reaction, the solvent renoved by
evaporation and (2S, 3S)-2-nethyl-3-(4-nitro-

benzoyl oxy) - pyrrolidine-I-carboxylic acid tert-butyl

ester eluted with Et OAc: n-heptane (1:1). The el uent

'\Ehs clzimlﬂ: eruorr&toaddu ndes vaepamd anffomhe Ir BsCadeproyl2igiethyl-1-(3-

ﬁt%gl% S%‘{ag%z%{éi\’g% %)erlaﬂl—éi—%gﬁﬁg#%ple 181B) and

élﬁ)db@yanﬂdlnhbylmnxthanel st idireed ahdog)400 nthia ugemsral Threcedure used in

ncentrated, the residue
Eé% sso ﬁ%$49?§}5%§g and washed with water, the
organlc was dried (Na2SO4) and concentrat ed.
Treatment of the residue (Exafnple 8305 nmmol) with a 4 M

sol ution of hydrochoric acid in dioxane (5 m) for |h

affords the title conpound (0.1 30 quant) as a
{PeCydopigu- meshyldo e etucaememyl-pinyoPH Py aaak -y g ((S)-3-

g?(ﬁd%&fl%??r&ﬁdﬁqt&ﬁpﬁﬁé%ﬂﬁ%ﬁﬁlethajﬂ%ﬁe El

opr opyl
(3-trifluoronethoxy-phenyl) -1 H pyrazol-4-yll - [4-
((2S,3S) -3-hydroxy-2-nethyl-pyrrolidin- | -yl)
-piperidin- | -yll -nmethanone The title conpound was

prepared fromintermediate 15 and (2S, 35)-2-net hyl -

pyrrolidin-3-ol hydrochloridein ec nalogy to the
general procedure used i#d\exa . M5: 493. 2
“OH

(M#). Exanple 181F F

The title compound was prepared from 1-[5-Cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carbonyl|-piperidin-4-one (Example 181B) and
(S)-3-hydroxyl-pyrrolidine in direct analogy to the general procedure used in example
129. MS: 463.3 (MH").
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[ 5- Cycl opropyl -3-nethyl - |-
(3-trifluoronethyl-phenyl)-1H pyrazol -4-yl] - [4-

W@ ¢@pop21hydr oxynet hyl - pyrrolidin- |-yl)-pi perPdi/RP2008/059355

| -yl] -nmethanone o F F NON F 10 Al
5- Cycl opropyl - 3-net hyl -1 - (3- tri 15I uor onet hyl - phenyl ) - 1H
- pyrazol e- 4-carboxylic aci he itle conpound was
prepared anal ogously to i#er}ém%e 14, starting from
- trifluoronethyl hydrazine. Ms: 311.1 (M+). Bl 1- |
L |t
i 1@@ @%229?’ én%ﬁ%‘?r E%*ﬂff‘im&ﬁeﬁl bR st pBgTEl R)3
Ydméy -Purpbdingl -HhPipsri -aw a@gaesl y to
i nternedi at e 15 from 5- cycl opr opyl -
met hyl -1-(3-trifluoronethyl -phenyl )- 1H- pyrazol e-4-carb
oxylic acid and 4-pi peridone hydrate. Ms: 392.2
(MH#). d
[ 5- Cycl opropyl -3-nmethyl -1 -(3-trifluoronethyl-phenyl)-1

H pyrazol -4-yl |1 -[4-((S)-2: <
hydr oxynmet hyl - pyrrol i di -yl ) @ﬁ@l yl |

- met hanone 20 The titde co nd was prepafed from
1-[ 5- Cycl opropyl - 3- iR Iyl - -
trifluoronethyl - phenyl LH- pyr azol e- 4- car bonyl

]-pi peridin-4-one and (8- 1-pyrrolidin- 2-yl-nmethanol
in direct analogy to the general procedure used in
exanpl e 129. Ms: 477.3 (MH+H) WO 2009/ 013211
PCT/ EP2008/ 059355 - 134 Exanple 182
[ 5- Cycl opropyl - 3-net hyl - | -
(3-trifluoronethyl-phenyl)-1H pyrazol -4-yl] - [4-
ThR) -2de hydagoyimdt hwhs pyprepdredi nfrohr yl1) ESpCpceopxdpyH -methyl-1-(3-

%M%mgnongp%l e’é’rafzf’%lwrﬁ Car})onyl](}llpendm 4- one (E%ellrr?ple 181B) and

R)[-5-h@eixplppyopytidi@- medingt ahaloy to the general procedure used in example
M}é;g ggﬁ J phenyl) -1H pyrazol e-4-car bonyl
} P ne (Exanpl e 181B) and

Example 185

N-((R)-1-{1-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-
carbonyl]-piperidin-4-yl}-pyrrolidin-3-yl)-acetamide

A0
aes

The title compound was prepared from 1-[5-Cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carbonyl|-piperidin-4-one (Example 181B) and



(R -1-pyrrolidin-2-yl-methanol in direct analogy to
the general procedure used in exanple 129. Ms: 477.3

W@ hdsp132Exanpl e 183 10 PCT/EP2008/059355
[ 5- Cycl opropyl - 3- net hyl - fl uor onet hyl - phenyl ) -1

H- pyrazol - 4-yl]-[4- ((S)- 3 hyalr%xy pyrroli di n-

@%h@#&@fﬂf%—éﬁ] J[ takldeir 'H?Itegtaglqﬂggyo t(g\“:%h e%en]@ral rﬁq)ogéld'ug_lused in

e conmp ound was prepa

@@pﬁﬂfyélbﬁ%é@&B(Bﬁhéthyl-l-(B-
trifluoronethyl-phenyl) -1H pyrazol e-4-carbonyl

] - pi peri di n-4-one (Exanpl d 15
(S)-3-hydroxy|-pyrro|idingééﬁig%#ggt anal ogy to the
general procedure used in exanple 129. Ms: 463.3

Exarrril _e{v%%glgl%{)p %]nrlg% II Egg QIQ@A%%EE’I P'hell‘y’:l? 1H-pyrazole-4-

5 ¢abepyl}- PtP@flérPe{lﬂ rmg 111)3 fﬁmﬂs|-4 yl] - [4-
((R)-3- hydroxy-pyrrolidin- [-yl)-piperidin- |-yl]
-methanone O NNN F OH F N5 N5 The title conpound
was prepared from 1-[5-Cycl opropyl -3-net hyl -1 -(3-
trifluoronethyl-phenyl) -1H pyrazol e- 4§Tarbonyl
] - pi peridin-4-one (Exanple 181B) and

(R) - 3- hydr oxyl - pyrrol i di ng i i\dj/fe tg]fa*l ogy to the
general procedure usedFing%ﬁigiﬂ 129. Ms: 463.3

(M) . 10 Exanple 185 2+ { 1-
[ 5- Cycl opropyl - 3- net hyl
(3-trifluoronethyl-phenyl)-1H pyrazol e-4- carbonyl ]

-piperidin-4-yl}-pyrrolidin-3-yl)-acetam de

The title compound was prepared from 1-[5-Cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carbonyl|-piperidin-4-one (Example 181B) and
(S)-N-pyrrolidin-3-yl-acetamide in direct analogy to the general procedure used in

10 example 129. MS: 504.3 (M H").

Example 187

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl]-[4-((2R,3S)-
3-hydroxy-2-methyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone

15 Al (2R,35)-2-Methyl-pyrrolidin-3-ol hydrochloride

The title compound was prepared in analogy to example 180B (starting from L-malic
acid). MS: 101.2 (M HY).
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ONNaO I FNJ(\ FH NNF The title conpound was
prepared from 1-[5-Cycl opropyl - 3-nethyl -1-(3- 15

wa eiophoaionet hyl - phenyl ) - 1H pyrazol e- 4- car bongCT/EP2008/059355
] - pi peridin-4-one (Exanple 18]@)7 and WD 2009/ 013211

PCT/ EP2008/ 059355 - 136

[ 5- Cycl opropyl - 3 met hyI f -

Be tind Iéddrgﬁé&me& rePRENBEL - ikt P ia%0l5emA - (2§ 3@69%&}1 1l

yrroljdin cet am de
pvrf:ﬁdm- ol h‘/FlleOtﬂd?h% it |aeie@h{%ﬁﬁ gened Pﬁ?@ﬂ%\%&e in example
f1oMst493.5{ e opr opyl - 3- met hyl -1 - ( 3-
trifluoronethyl-phenyl) -1H pyrazol e-4-carbonyl
] - pi peridi n-4-one (Exanpl eEExhBibB) 188nd
(S)-N-pyrrolidin-3-yl-acetam de in direct analogy to
the general procedure used in 10 exanple 129. N5
BBy dopndpihI-mdehd rip(3etrifBiorfbe®psy-phewydy 1 H3pymrazoh it vl]-[4-((2R,3R)-

IR DRaRPeDy ot bpiCarglariughl - (4

| -yl)-piperidin- |-yl] rrethanone()—l ON- N5 \ /

oF

Al (2R,3R)-2-methyl-pyrrolidin-3-ol hydrochloride

The title compound was prepared in analogy to example 180 E starting from (2R,3S)-2-
methyl-pyrrolidin-3-ol hydrochloride (example 180A). MS: 101.2 (MH").

B] [5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenvl)-1H-pyrazol-4-yl|-[4-

((2R,3R)-3-hydroxy-2-methvl-pyrrolidin-1-vyl)-piperidin-1-vl]-methanone

The title compound was prepared from intermediate 15 and (2R,3R)-2-methyl-
pyrrolidin-3-ol hydrochloride in direct analogy to the general procedure used in example
150. MS: 493.2 (MH").
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FN XOI , ON F F 15 A
(2R, 3S)-2-Methylrrolidin-3-0l hydrochloride The title

W@ orvpoud was prepared in analogy to exarrpl e 1BOBEP2008/059355

(starting fromL-malic acid) 13§/B 101.2 (M H+). WO
2009/ 013211 PCT/ EP2008/ 059355 137 Bl

[ 5- Cycl opropyl - 3-net hyl - | - 3-t hd {§9uor onet hoxy- phenyl ) -
1H Ryrazol -4-yl | -] 4- ((2R,é§%ﬂp—

- 3-hydroxy-2-nethyl -Ryrrolidin- | -yl) -pi per|d| n-

= e
fé‘%%ﬁ)imlﬁhéﬂlﬁ%@%é?‘“%%?ﬂ ‘1%5}}3?39?{" a%?*“WR 38)-3
h%ﬁ&‘fﬂtf@?qhbi]epﬂﬁ(ﬂtﬂmécx -RIPErgyy 1 vy -mpdapeer al
procedure used in exanple 5 129. MsS: 493.3 (M#H).
Exanpl e 188 [5-Cycl opropyl -3-nethyl - |-
(3-trifluoronethoxy-phenyl)-1H pyrazol -4-yl] - [4-
((2R, 3R) - 3-hydr oxy-2-net hyl - pyrrolidin-
| -yl)-piperidin- I-yl] -methanone N N:eOH,,OF\ 4)-- 0

NON F F 10 Al (2R 3R)- 2yet N@L:Ngj’di n- 3- ol
hydrochl oride The title co nd epared in

anal ogy to exanple 1 Estartinrg from (2R, 3S) - 2-

met hyl - pyrrolidin- 3-%@(00% ori de (exanple 180A).
M5: 101.2 (MH). Bl

[ 5- Cycl opropyl -3-nmethyl -1 -(3-trifluoronmethoxy-phenyl) -
1H Ryrazol -4-yll-[4- ((2R, 3R

- 3-hydroxy-2-nethyl -Ryrrolidin-1-yl) -piperidin- |
-yl'l -methanone 15 The title conpound was prepared

2R3 hy!l
&9?{% md-ﬁ ]?15%% msﬁ) %[?aoaﬂﬁoéll 1d > E% lé?%ggltygﬁeﬂfyl I to t he
géh@mme y Elé@lﬂf)e Hrpgenzpls-esarhpmd] -pipsydingsong §isxapple 181B) and
(IH9)-2- WQﬂ%@-@)?frgﬁ&%]@-oﬂgﬁlrm @283ple 187A L 8Bdirect analogy to the

general procedure used in example 129. MS: 477.2 (M H").

Example 190

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl]-[4-((2R,3R)-3-
hydroxy-2-methyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone

The title compound was prepared from 1-[5-Cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carbonyl|-piperidin-4-one (Example 181B) and
(2R,3R)-2-methyl-pyrrolidin-3-ol hydrochloride (example 188A) in direct analogy to the
general procedure used in example 129. MS: 477.3 (M H").
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Exanpl e 189 [5-Cycl opropyl -3-nethyl - |-
(3-trifluoronethyl-phenyl)-1H pyrazol -4-yl] - [4-

W@ ¢@ROBB)t 3- hydr oxy- 2- net hyl - pyrrolidin- PCT/EP2008/059355

| -yl)-piperidin- |-yl] -nethqqr e ONO-NOH F F NON F
5 The title conpound was prepared from 1-

[ 5- Cycl opropyl - 3- net hyl - 1]5% ﬁgi]juoronethyl phenyl)

- 1H pyrazol e- 4- car bonyl 'pré?Tdiﬂ-4 one (Exanple
181B) and (2R 3S)-2- nethyl pyrrolidin-3-ol

[Wég@gﬁi 3?09 Lo deByi AR lfli]lﬁ)Zéﬁleﬂh%f{'g 'ph%h) @ﬁaﬁﬂ%’ﬂ t40y(lu1§3—

cedure use
g.pp} glbqr alidig gl -ylgpiperidin-1-yl)- methanone
[ 5- Cycl opropyl -3-nmethyl -1 -(3-trifluoronethyl-phenyl)-1
H pyrazol -4-yl]-[4-((2R 3R) - 3-
hydr oxy- 2-nmet hyl -pyrrolidin- |-yl)-piperidin- |-yl]
-met hanone O OH F F NON F The titl npound was
prepared from 1- [5-Cycl opropyl-3-neth l-(3-
trifluoronethyl - phenylg -1H pyrazol - car bonyl
] - pi peridin-4-one (Exanple 181B)y aid
(2R, 3R) - 2- net hyl - pyrfoJidi n- 3*0 rochl ori de
(exanpl e 188A) in dirett ang t he genera
procedure used in exa9 MS: °477.3 (M H+). WO
2009/ 013211 PCT/ EP2008/ 059355 139 Exanple 191
[ 5- Cycl opropyl -3-nmethyl - |-
(3-trifluoronethoxy-phenyl)-1H pyrazol -4-yl] - (3, 3-
di met hyl - 4-pyrrolidin-1-yl-piperidin- |-yl)-nmethanone

M 1-( 'f—lﬁ:’lzlzvl—3’,\!’6—dimethvl—piperidin—4—Vl) -pyrrolidin-2-one

To an ice cold solution of 1-benzyl-3,3-dimethyl-piperidin-4-one (0.5g, 2 mmol) (J.
Med. Chem. Lett. 2003, 13, 1627) in CH,Cl, (10 ml) was added methyl 4-aminobutyrate
hydrochloride (0.7g, 5 mmol), acetic acid (0.4 ml, 7 mmol), triethylamine (0.5 ml, 5
mmol) and sodium triacetoxyborohydride (0.5g, 3 mmol). The mixture was allowed to
reach room temperature and was stirred for 16h after which time it was washed with
saturated sodium hydrogen carbonate solution, dried (Na,SO,) and concentrated. The
residue (0.6g, 2 mmol) was then redissolved in MeOH (10 ml), potassium carbonate
(0.3g, 2 mmol) added and the mixture heated to 70°C for 2h. The mixture was then
filtered, the methanol evaporated and the residue redissolved in DMF (10 ml) and reacted
with EDCI (0.4g, 2 mmol) at 60°C for 2h after which time the DMF was evaporated, the
residue taken up in CH,Cl,, washed with saturated sodium hydrogen carbonate solution,
dried (Na,SOs) and concentrated. Flash column chromatography (EtOAc:n-heptane 2:1)
afforded the title compound (0.4g, 85%) as yellow oil. MS: 287.4 (M H").

B] 3,3-Dimethyl-4-pyrrolidin-1-vl-piperidine dihvdrochloride

To a solution of 1-(1-benzyl-3,3-dimethyl-piperidin-4-yl)-pyrrolidin-2-one (0.4g, 1
mmol) in dry THF under Ar was added lithium aluminium hydride (0.2g, 5 mmol). The
mixture was stirred for 2h, after which time it was cautiously poured onto cold saturated
sodium hydrogen carbonate and extracted with CH,Cl, and the combined organic dried
(Na;SO4) and concentrated. The residue was redissolved in MeOH (10 ml), the pH made
acidic by addition of 25% hydrochloric acid, 10% palladium on charcoal (0.05g) added

and the mixture stirred under an atmosphere of hydrogen for 16h. Filtration of the
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O,N (::r O5 A
1-(1- Benzyl 3, 3-di net hyl - pi peridin-4-yl)-pyrrolidin-2-

W@ 328N i ce cold sol ution of PCT/EP2008/059355

1 benzyl 3, 3-di et hyl - pi peri di q04 one (0.5g, 2 mvl)
Med. Chem Lett. 2003, 13,°1627) in OH2CL2 (10

FGZ‘[‘P\/}@&@?%%@? aHHthX entrafa(gﬂ %?(% gg%{h%ttﬁlefgﬁﬁb ﬁ?lc'l] l(@ Lrlglg ql%ant) asa
Whﬁeﬂﬂ@léﬁih&3%dwéiﬁl 5 mol ) and sodi um
trlacetoxyborohydrlde (0.59, 3 nmmol). The m xture was

el | ﬁﬂ%@iob&p@ﬂn@&ﬁﬂ 1r pﬂmﬂ@q&%@w %héHW) YV Spy$hol -4 sl L(3.3-
fo was vvase W th ‘saturated

: qiRong i od (Na2SO4) and
res

ntrated The :

fﬁaf@%&r%ﬁlﬂwwaﬁ gteb‘@?%&% s bt -pyrrolidin-1-
{10piBeridiRe B ocaRGlEd uaﬁdedthlﬁalﬁgy(tdlfh% gbeatlgtot@ufOtselah example
ﬁ%&ﬁ%?g gi%g#% was then filtered, the nethano

P&d the residue redissolved in DVF (10 m)
and reacted 15 with EDCI (0.4g, 2 mmol) at 60C for 2h
after which tinme the DVF viaanlap ated, the residue
taken up in CH2Cl12 , washed with saturated sodi um

hydr ogen carbonate solution, dried (Na2SO»4) and
eGgdoapropyedtmdth@dsh(coifluonombthyhphagl apHypyrazol-4-yl]-(3,3-dimethyl-

b e B PR B R AR 67 (M B
3, 3-Di net hyl -4-pyrrolidin-1-yl-piperidine

di hydrochl oride 20 To a sol ution of
1-(1-benzy|-3,3-dinethyl-piperidin-4-%¢i§£yrrolidin-2-

d .--;n. 5 ‘-

one (0.4g, 1 nmmol) in dry THE under s added
l'ithium al um ni um hydride (0.2g, 5 . The mxture
was stirred for 2h, after which,ti N_-was cautiously
poured onto col d saturated \ gen carbonate
and extracted with 12 an onbi ned organic
dried (Na2SO4) and c . bhe residue was

redi ssolved in MeOH (10 ) pH made 25 acidic by
addi tion of 25% hydrochloric a , 10% pal | adi um on

charcoal (0.05g) added and the m xture stirred under
an atnosphere of hydrogen for 16h. Filtration of the

09/ 013211 PCT/ EP20Q8/ 059355 0
% T2 SREROCRES BPOR P8 detk ORPY T P Ebripoutcromethy-
f)lﬁ)eré'g 1Iq{p&ﬂiz))lea@cz&bowhictﬁmlsmydadlpldv&1A1)8931d23 § Mitkthyl-Clpyrrolidin-

%ﬁ‘gag{ oﬁx%iliocg]g)rlgg 18| ﬂ)&%ﬁ;{l Lpl u;)t:o? ¢ hox¥al| procé/(iu)re used in

eyﬁmﬂépﬂfmdln57h(hﬂ{% - met hanone 5 The t|tIe conpound
was prepared frominternedi ate 14 and
3, 3-di net hyl -4-pyrrolidin-I-
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yl - pi peridi ne di hydrochloride in direct analogy to the
general procedure used in exanple 150. Ms: 491.4

W@ hdsp132Exanpl e 192 [ 5- Cycl opr opyl - 3- net hyl - | PCT/EP2008/059355

(3-trifluoronethyl-phenyl)- 1HR razol -4-yl] -
(3,3-dinethyl- 10 4- pyrrolldln -yl - piperidin-

| -yl)-nmethanone N F F i O The title
compound was prepared frorl¥i‘———|‘}£l—‘!\—hgi
5-cycl opropyl -3-nethyl -1-(3-trifluoromnethyl -

e |
5%3“’% oé\/_t 5’3{%&14;91 = (ﬁfrffﬂ{oﬁ’gﬁ% ﬂho%y ?Phl‘éylf %gﬁkﬁl-h%&ﬁ)(trans)-z-
bmyameqhvbﬁpaecﬁlﬁl fv/bexpeaﬁﬁll byy-metharenegener al

procedure used in 15 exanple 150. Ms: 457.4 (M+). WO
2009/ 013211 PCT/ EP2008/ 059355 - 141 Exanple 193

[ 5- Cycl opropyl - 3-net hyl - | -

(3-trifluoronethoxy- pheji:fL} razol -4-yl] -((trans)

-2-

hydr oxynet hyl - 4- pyrro dim-1 erwdph 1-yl)- et han

one Oi SOH F+F N @ 5 Ah~

(trans)-4-Pyrrolidin-leyl- plperldl , 2-di carboxylic

acid 1l-tert-butyl ester 2-ethyl es To a solution

of 1-benzyl -4-oxo- pi peri di ne-2-carboxyfig acid ethyl

ester (0.89, 3 mmol) (Tetrahedron 200 57, 4995) in
CH2C12 (10 m) was added pyrrolidine (0.3 m, 4 muol),

acetic acid (0.2 m, 4 nmol) and sodi um
trlacetoxyborohydrlde (0.89g, 4 nmol) and the 10

4 . W -pigfri thEd‘{\!&% it :
@ﬁLed (Na2804) and concentrated The reS|due was

redi ssolved in MOH (10 m ), Boc anhydride (0.8g, 3
T5@Isdlutid Yf palehAdl] 4mwﬁpeﬂ1ﬁheqa&arﬂ&qﬁg3cﬂ\eﬂhﬂ es@dd@dg, 3 mmol)

a@%‘?&%&@ﬁn@@ Pf’gh 99—!#1 &gﬁ@f ?E)Q]?nrl]) %gsrg)d%lpg yrroh({lne (0.3 ml, 4 mmol),

acetic acid (0.2 ml, 4 mmol) and sodium triacetoxyborohydride (0.8g, 4 mmol) and the

mixture stirred for 1h, after which time it was washed with saturated sodium hydrogen
carbonate solution, dried (Na,SO4) and concentrated. The residue was redissolved in
MeOH (10 ml), Boc anhydride (0.8g, 3 mmol), 10% palladium on charcoal (0.1g) were
added and the mixture stirred under an atmosphere of hydrogen for 16h. The reaction
was filtered over Hyflo and concentrated. Flash column chromatography (CH,Cl,:MeOH
98:2-9:1) afforded the title product (0.5g, 48%) as a yellow oil. MS: 327.3 (MH").

B] trans-(4-Pyrrolidin-1-yl-piperidin-2-yl)-methanol dihvdrochloride

To an ice-cold suspension of lithium aluminium hydride (0.1g, 3 mmol) in THF (5 ml)
was added a solution (trans)-4-pyrrolidin-1-yl-piperidine-1,2-dicarboxylic acid 1-tert-
butyl ester 2-ethyl ester (0.4g, 1 mmol). The mixture was allowed to reach room
temperature and was stirred for a further 1h after which time water was cautiously added
to the reaction, the reaction filtered, washing with EtOAc, and the filtrate concentrated.
The residue was taken up in 4M hydrochoric acid in dioxane (2 ml) and stirred for 30
minutes, after which time the reaction mixture was concentrated to afford the title
compound (0.2g, 55%) as a white powder. MS: 185.1 (MH").
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15

was filtered over Hyflo and concentrated. Flash colum
chromat ography (CH2C12: MeOH 15 98:2-9:1) afforded the

wo paobe1induct (0.5g, 48% as a yellow oil. MPCBRF2088/059355
(M#). Bl trans-

(4- Pyrrolldln I-yI plperldln ﬂ'yl) met hano

érliwdrbngmcthv tﬂTHYnI'Oh in-1-yl- p1per1d1 -1-vl)- methnone
%trans) 4-pyrrolidin-I-yl-piperidine-1, 2-dicarboxylic

B¢ ditle -commonng was| prepare f@r@tlwrmé@ﬁ@rM( andy grang (4rpwirplidin-1-yl-
gﬁgnggxi zf) em&?ﬁn(ﬁldh (?chtl&lc{eqﬂgﬂegt%%mo%gh& ﬁg%gﬁéal%rgcedure used

, tirred for ‘a further after Ich™t
WatxempleaksOc Mt #5&(NMHadided to the reaction, the

reaction filtered, washing with Et OAc, and the

filtrate concentrated. Tﬁgﬂ%gﬁggyp was taken up in 4M

hydrochoric acid in dioxane and stirred for 30
m nutes, after which tinme the reaction m xture was

pPasan g&ﬁﬂ—rﬁ&hﬁfﬁ gﬂlﬂdwoﬁlhﬂh h&ﬁ/mmq r4781-4 1 (i&a@ls) 2-

BRdPEED S hoegekdin: Lyl piogsdin [y methanone > 0 -
[ 5- Cycl opropyl - 3-nethyl -1 -(3-trifl uor omet hoxy- phenyl ) -

1H-pyrazo|-4-y|I-((transF)-F

2- hydr oxynet hyl - 4-pyrrol'ingdn- | -yl -piperidin- | -yl)

-met hanone The title ceapOuRd was prepared from

i ntermedi ate 14 and tQ (4-pyrrolidin-I-yl-

pi peridin-2-yl) -nmethd ' rochl orite in direct

anal ogy to the general e sq@[ﬁ}ii n exanpl e

150. Ms: 493.2 (MH). i

[ 5- Cycl opropyl - 3- nethyl

(3-trifluoronethyl-phenyl)-1H pyriazol -4-yl] -((trans)

-2- O

hydr oxynet hyl - 4- pyrrolidin-1- yI pi peridin-1-yl)-nethan

one FFF NNo N/ I NOHO 10 The title conpound

Ths ti@l:é&m)@ﬁlﬁﬁllnﬁr‘@ﬁ@ prhepared from 5- c%fclzlopropyl—?)—rr]nethyl—1—(3—triﬂuoromethyl—

oS- C ro rifluo t - -

BRSSO i (b ol € Ebiogs (s pagroldin-1-yi-

pijbdnﬂﬂ’ngn?l-) -rhdthpydlr dirl;ﬂydﬂdahﬂoer d(example 19d3B)( in dlreft analogy to the
eridin met han e (exanple

g@%éﬁpﬁﬁfﬁ?$éﬁ%iﬁﬁﬁF@@&]?g Qﬁ '%aghgﬁg procedure used

in exanple 150. Ms: 477.2 (MH). Exanple 195

Example 195

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl]-((3S,4S)-3-
methyl-4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

g



10

15

20

25

30

35

15
[ 5- Cycl opropyl -3-nmethyl -1 -(3-trifluoronmethoxy-phenyl) -

wakbopytrzrol - 4-yl]-((3S, 4S) - 3- PCT/EP2008/059355
met hyl - 4- pyrrol idin-1-yl- er|4% - - met hanone 0
N FO~ N F WO 2009/ 013211 PC11/ P2008/ 059355 -143 Al

é MIJ dﬁ)n ri gat%% lica
%%gﬁqraﬁygo%gam% ot 4-RLRGS. 91‘8&?1 Q%@%e ffonl oé,)gﬁ;rgﬁ'éfggh' MeOH (30

poritionw
). vgs a@d)edmlmtt)onvmee SQdmtrub@rm@rldea(l e moal kadhe mixture was
EIfo%tht‘érFPfcﬁarBHﬁlete@Bg%%ﬂe afn& diif:08 6t of LD gnd&ﬂ&ﬁe‘?%vhlch time
e sol vent was evaporat e
thessothaet Vakenportddn thenre@&QCmelamu inas held Wk t etndmawéarcd with water,

954 AR R RO L DRSS IS po o
ek, 26 %l auﬂdm%qmlladlannomlchz(r@oﬂgp 2gt dédkdaandl thkemixture stirred
G455 U A 30, BRSSPy M HIFRR o
coreetmitedt Ede rdduer 657ud 7( @n¥By,wat dissabked ina€H.Cl, (30 ml) with

. ¢
L T AR T T L
oinhal) Wdeadd]sdﬂmpwlsd On qompl¥tiovast thedéditidn dm/\uesmon@ms washed with
| et £ Lt t '
SRR 08 X G "Ry SR LR RT3 et v e
odissa verbimyDsltFe 1§ lDgoditih amdd added 2.2 84 mmeldiasd dheviatkture heated
'flthSe(P%F f)(()f é?%ayﬁeg}{g‘[Od %mdgzél d eg qg %geagesacg c&ktar%l the lu%tHre repeatedly
eddetdtvatl E@Acealm camblaed:l otgamcrwastdnreé (Neg&nd enlcﬂ yordsntrated. The
%r)[%téié%%ae 19 o) $as fe gsscc):\z?: in 'ﬂ\/?e% 9(? mll \é\ll?lgy glrcl(glfgded (0.5g)

a COI’]CG tra cru a2|

ambthe mvagire etuiir&kmvdiid an IatIM%ﬂ‘iel(erf hl}lﬂl)o,geIRﬁ]rriékl aftec Iwéllch time it was

gﬁ%gg |8§'1 e}g’% 0rd nﬁ rﬁlt aff'(l) %ﬂst[l MG edcoﬁl‘[gogrndet?.r?g, 4%4t%) as a yellow

liqusid. MiSlIlérle((MHv)er HyfI 0 and concentrat ed affording
the title conpound (2.5g9, 44% as a yeIIow I|qU|d

Jinr: 48 tﬁmwd)'ri:rradivdlkélt(érctxobmrvdllda&ﬂesd) Dmaddme 1-carboxvylic ac1d tert—butvl

&cans) 3-met hyl - 4- (2- oxo-pyrrolidin-I-yl)-piperidine-
arboxyllc acid tert-butyl ester To an ice-cold

solution of 4-am no -3-nethyl-piperidine-I|-carboxylic
g iad ideeqold Bhutydn efst-eming-2-nxahylisipemdihg-1-amacboxylic acid tert-butyl ester

g%%égﬁfflp%%%d(t%%m?‘amiﬁé” (TR 23 BnBPEEHIELQ180 bl VBSs added 4-

chlorobutyric acid chloride (11 ml, 14 mmol) and the reaction allowed to come to room

temperature. The reaction was then washed with water, was dried (Na,SO4) and
concentrated. The crude amide (1.9g, 6 mmol) was redissolved in DMF (50 ml), cooled
to 0°C and sodium hydride (0.3g, 12 mmol) was added portionwise. The mixture was
allowed to reach room temperature, the reaction concentrated and the residue
redissolved in CH,Cl, and washed with saturated sodium hydrogen carbonate, dried
(Na,SOy4) and concentrated. Flash column chromatography (EtOAc: n-heptane 9:1-95:5)
separated the title compounds affording (cis)-3-Methyl-4-(2-oxo-pyrrolidin-1-yl)-
piperidine-1-carboxylic acid tert-butyl ester (0.3g, 18%) and (trans)-3-methyl-4-(2-oxo-
pyrrolidin-1-yl)-piperidine-1-carboxylic acid tert-butyl ester (0.63g, 39%) as yellow oils.
MS: 283.4 (MH").



25 chlorobutyric acid chloride (11 m, 14 nmol) and
the reaction allowed to cone to roomtenperature. The

WO 2@emixm was t hen washed with water, was dri eRCT/EP2008/059355
(Na2SO4) and concentrat ed. Thlg cr ude amde (1.99, 6
mmol ) was redissolved in DVF 6

cooled to OC
RRARA
X each room
tenperature the reaction concentrat ed and t he residue
3he tidd rermpdwet Wan pGHRGH2ANnamdloga th £ Baby edsistiom af étdam) 3- methyl-

A DAL ART, oA (RSB i s

aluhepivankyd ide- @E: sBhsequepateptadctionewith ﬂl\/bhy;cbnﬁdgmd gcid in dioxane.
ffd i s) - 3- Met hyl - 4- (2- oxo-pyrrolidin-1-yl)-
Rid 9641 NG ﬁ ! .

plperldlne carboxylic acid tert-butyl ester (0.3g,
18% and (trans)-3-nethyl -4-(2-oxo-

BY T4 @Vklgbfbb%fr—‘glr)letﬂiflpﬁ {4 i\ RsrdmE MR PRNEhE) -REL ISjvrazol 4- Vl -((35,45)-

tert butyl es (0.630,. 399 as yelTow oils.
1 Ohcmleﬂﬂnwﬁidmﬂlw I prethamong g/ 059355 - 144

ns) 3- tﬁvlvffﬂfvﬁ;/'r_rul idin-I | per| di
gﬁ‘ﬁyt& 0CAMBPIEAL e PEGPRTCS %%dammﬁélgp ép%.‘?cL:o(tmﬂs) 3-methyl-4-

pﬂ%lﬁﬁﬁ( 1tA-piSGRlindWiH i/ﬁf’dt(hldrﬁlé i@f ditédt anslogp-toBhBYeneral procedure
0XO0- 1ir)lerroI i di n- i(/‘“%ﬁpl peri di ne-1-carboxylic acid

P%"Idtms’éﬁ e &3 MR ( tum al umi ni um hydri de and
subsequent deprotection with 4M hydrochloric acid in
di oxane. 5 MS: 169.2 (MH). D 6
[ 5- Cycl opropyl - 3-net hyl -1 - i
1H pyrazol -4-yl | -((3S, 49S) -

(fgad;lhpﬂop;tlrp)ymetb}l'l'r ld (ntriflupiropiethet-pbiémd)1 L pyraavk tydl (3§ 4S)-3-

I4t f intermedi ate 14

)?4 ﬂfsfﬂ%?ry%yq ﬁnp 1?@?}}1%{11 }‘n%{-?gnl yl - pi peridi ne
d| hydrochl oride in direct analogy to the general
procedure 10 used in exanple 150. Ms: 477.3 (MH).
Exanpl e 196 [5-Cycl opropyl -3-nefhyl - |-
(3-trifluoronethyl - phenyl) 1H pyrazol -4-yl ] -
((3S, 4S)-3- nethyl - M | - pi peridin-
| -yl)-nmet hanone O a he title

or onet hoxy- phenyl ) -

The title compound was prepared from from 5-cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid (Example 181A)and (trans)-3-
methyl-4-pyrrolidin-1-yl-piperidine dihydrochloride (example 195C) in direct analogy to
the general procedure used in example 150. MS: 461.3 (MH").
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trifluoronethyl-phenyl)-1H pyrazol e-4-carboxylic acid
(Exanpl e 181A)and (trans)- 3-

WOoreionpi324t pyrrol i di n-1 -yl - pi peri di ne di hydr ochP@F/ER08/059355

(exanmpl e 195C) in direct analqgﬁsto t he genera
procedure used in exanple 150 461.3 (MH). WO
2009/ 013211 PCT/ EP2008/ 05 5 Exanpl e 197

[ 5- Cycl opropyl - 3- et hyl - %Sggu&_EﬁA
(3-trifluoromethoxy- phenyl)-lkkpyrazol-4-y|] -((cis)

gzcmag}mghg&%l%tﬁirmlﬂo}yﬁlemosze.ﬁghgmy-hHYIL,)ram-Mmﬂ%ﬁ)-z-

rethy)-4zpywealidin-141pinerisin-dih-methangnger i di ne

di hydrochl ori de The title conpound was prepared in

anal ogy to 193B, by reduction of (cis)-3-methyl-
(2-oxo-pyrrolidin-1-yl)-piperidine-1-carboxylic aC|d
tert-butyl ester (Exanpl 5B) with lithium

al um ni um hydride and s uent deprotection with 4M
hydrochloric acid in i oxané £16P.2 (M), 10 B

[ 5- Cycl opropyl - 3- net AyT[-1- (3-Y74 f | yorgnet hoxy- phenyl ) -

1H pyrazol -4-yll-((cisf-2- nmethyl-4-pyrrolidin-

-yl -piperidin- | -yl) -nmethanone The tj-t|e conmpound

was prepared frominternmediate 14 and{(c}s)

-3-nmethyl -4-pyrrolidin- 1-yl-piperidine

di hydrochloride in direct analogy to the genera

procedure used in exanple 150. Ms: 477.2 (M#). 15

Ex a2 VD81 [45p eyt donn Oymﬂiﬁe’f»'rdlﬁ?etchwdro&hloride _
(3-trifTuoronethyl - phenyl) - 1FprrazoI yI] ((CIS)

-2- methyl -4-pyrrolidin pi peridin-| nmet_ hanone
EEWHE WBPOWCKIOES@YW@G@@P@WR %@rk@@%{mp@@éé@@ 3-methyl-4-
AABxo-pyrrolidin-1-yl)-piperidine-1-carboxylic acid tert-butyl ester (Example 195B)

with lithium aluminium hydride and subsequent deprotection with 4M hydrochloric acid
in dioxane. MS: 169.2 (MH").

B] [5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenvl)-1H-pyrazol-4-yl]-({cis)-2-

methvyl-4-pyrrolidin-1-yl-piperidin-1-yl)-methanone

The title compound was prepared from intermediate 14 and (cis)-3-methyl-4-pyrrolidin-
1-yl-piperidine dihydrochloride in direct analogy to the general procedure used in
example 150. MS: 477.2 (MH").

Example 198

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl]-((cis)-2-
methyl-4-pyrrolidin-1-yl-piperidin-1-yl)-methanone



10

15

20

The title conmpound was prepared fromfrom
5-cycl opropyl - 3-net hyl -1 - ( 3-

wWa eiopho2ionet hyl - phenyl ) - 1H pyr azol e- 4- car boxyPCTVER2I01059355

(Exanmpl e 181A)and (ci s)- 3-
met hyl - 4-pyrrolidin-1-yl- plperlglne di hydr ochl ori de

a Ie n | o to he
!prﬁgéce ur eclousﬁ%}f n|dn “gls‘émg eg%%go.fg%g: fi%‘&‘ 25%m§r§b)§_3_memﬂ_l_(3_
Ehmpdweth9Oph&y Oy -gyraplel4-Garbretyihiy| acitl- (Example 181A)and (cis)-3-
Fn%th% '4%#?01@&?& Br?ﬁ/pe dlﬁﬁl%ydﬂ)l)fd]fy' }Hgtrl@ez(%karflp%l %97%%&196@15 gnalogy to
the glen(ﬁf&]FprNcedulrd:us@H i txaamsy 150 MS 461.2 (MHY).
2- Met hyl -4-pyrrolidin-I-yl-piperidine-I|-carboxylic
acid tert-butyl ester 10 T i on of
1- benzyl - 2- nethylplperdlng%%ﬁ¥§§i%g 3 mol) (Eur. J.
Og. Chem 2001, 975), pyrrolidine (0.26 m, 3 mmol),
I g FERAT oL )2
peiitylrter Wieeidén -l ryliparishnliyD-Bethanondi ch 't i me t he
reacti on was washed with saturated sodi um hydrogen

carbonate, dried (Na2SO4) and concentrated. The
residue (0.7g, 3 mol) is then redissolved in 15 MeOH

(10 mM), Boc anhydri de ( , mol ) and 10%

pal | adi um on char coal dded and t he n1xture
stirred under an atnnﬁénere n for after
which time it was fiTffefed oVE F%E?E and
concentrated. Flash colfum chronmat phy (CH2C12:
MeOH 95:5) afforded the title conmpoun 0.1g, 12% as

the mnor isomer. MS: 269.2 (M#) 20(B

(trans)-2-Methyl -4-pyrrolidin-|-yl-piperidine

di hydrochl ori de Treatnent of (trans)

2-met hyl - 4-pyrrolidin- I-yI pi peridine-1-carboxylic
b 0. .

subsequent evaporatlon of the sol vent afforded t he
T'o talselucionp6 Uben£yD-20Ggth yipdddr diasna( 0.6y B tnempbviler. J. Ofg: Chem. 2001,

45; Byt ddine (08 A0 9PRIT 2t ELId FFROY MRRIPAR crchilio mh) was
pdledsodiopr Gipgetogrbeselyyride (§.3g Brinmiolloridwmeinaxy wpheinydd)for 1h
Q-f't'&r%ﬁ@nzﬁllne e Jehctﬁﬁthﬁmhedzwﬂﬁgﬁﬂlla’teﬁ BAfPhidlo geu n&arbonate,

- - |
éﬂ%gébe?:ﬂlgfcpa?ﬁqt@f@f :ﬁ% el Q 7g%ﬁnlngol)elsqdr?en red1ssolved in
MeUHl s)0-@hBédaHhydride (0.6g, 3 mmol) and 10% palladium on charcoal (0.1g)

added and the mixture stirred under an atmosphere of hydrogen for 1h, after which time
it was filtered over Hyflo and concentrated. Flash column chromatography (CH,Cl,:
MeOH 95:5) afforded the title compound (0.1g, 12%) as the minor isomer. MS: 269.2
(MH").

B] (trans)-2-Methvl-4-pyrrolidin-1-vl-piperidine dihvdrochloride

Treatment of (trans) 2-methyl-4-pyrrolidin-1-yl-piperidine-1-carboxylic acid tert-butyl
ester (0.1g, 0.4 mmol) with 4M hydrochloric acid in dioxane (5 ml) for 1h and
subsequent evaporation of the solvent afforded the title compound (0.06g, 84%) as a
white powder. MS: 169.1 (MH").
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pyrrolidin- 1-yl-piperidine dihydrochloride in direct
anal ogy to the general procedure 5 used in exanple

WAz oM311 477. 2 (M+H). Exanpl e 200 PCT/EP2008/059355

[ 5- Cycl opropyl - 3- net hyl -
1-(3-trifluoronethyl - phenyl) 1ﬁ-pyrazo| 4-yl] - (

—_21'0 5— =12 -1t dog 'l; —<L, \j “-! razol-4-yl|-((trans)-
: tlL.l oyl pyuselidin dnd rpaperidingiy f1) thanone
5-cycl opropyl - 3-net hyl -1 - (3-
The ftitleocompphyd - Wise RYPRrcHTop dptsreediatead Boxyd | (ErageiZmethyl-4-
ﬁ@ﬂmﬁhq ylﬁﬁ}x Orlﬁflpﬁje GMyﬁF?)nI(que in direct nalo&r to the general procedure

di n- piperi |ne Ih ochlorid
F@Q&W@@Q@E} M ﬂ?ﬁég’innal ogy t the gener al
procedure used in exanple 150. Ms: 461.2 (MH) .

Exanpl e 201 15
[5-Cyclopropyl-3-nethy|-]:%%g$%%%¥horonethoxy-phenyl)-
1H—pyrazo| 4-yl] - ((3 S, 5" 5)-5"- hydroxynethyl- [1,3"]

5-© 616%10871 A¥hethyl- 113 t)nﬂtﬁirl%@@l Heny'l H- éﬁr’ththFyl N (tans)-2-

3211 PCT/ EP2
@eélYﬁlsanf@Jaamief afgzee.rkEs#l e ansned. carboxyl ic acid
1'-tert-butyl ester 5'- nethyl ester To a solution of
N-t - but oxycar bonyl - 4- oxo- L-proline nethyl ester (1.0
g, 4 mol) (J.Og. Chem /2001, 10, 3593), pyrrolidine
(0.4 M, 5 mol), aceticyacid (0.3 m, 5 mol) in
CH2C12 (20 m ) was ad.a- SJH|un1tr|acetoxyborohydr|de
(1.0 g, 5 mol) and m xfure sti for 2h.
After which tine it we shaﬁbmﬁth SH ated sodi um
hydrogen carbonate, drie a2 Znd concent r at ed.
Fl ash col uim chromat ogr aphy\| ( Et MeOH 95: 5)
afforded the title conpolnd 819@ as a yel |l ow
oil.

|||||

The title compound was prepared from from 5-cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carboxylic acid (Example 181A)and (trans)-2-
methyl-4-pyrrolidin-1-yl-piperidine dihydrochloride (example 199B) in direct analogy to
the general procedure used in example 150. MS: 461.2 (MH").

Example 201

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl]-((3'S,5'S)-5'-
hydroxymethyl-[1,3'|bipyrrolidinyl-1'-yl)-methanone
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Bl (3'S,5 9S5)-1-[1,3" ]Bipyrrolidinyl-5"-yl-nethanol

di hydrochl oride The title conpound was prepared in
w@e@bowe1t o 193B, by reduction of 3'S, 5 S)- 10PCT/EP2008/059355
[1,3" ]Bipyrrolidinyl-1",5 d| agboxyllc acid

1'-tert-butyl ester 5 nethyl

ter with I|th|um

Sligl o{e 1= stglrti. m%le ester

clopr%p | - 3-met hyl - | (3 trlfluoronethoxy Pheq¥
Hapylmazm a /I\}/wbmtw@rémsyl*é)oxosL =priglirreongtivk dsier (1.9 grmol)
H‘@Ng" CREMARomN | to, |35935§ fri‘d]ﬁl‘irhza(t@qr}ﬁl , 55 dhbB, 4detit §c1d (0.3 ml, 5 mmol)
oun pre rominterne
(B g%omﬁ ot addqdspyim Hvacafiomhorghvaiﬂdeibpﬁaﬁ gimol) and the
diuh)de dieRddot %ﬁ Afterdvhidctimanal agyash@l whle sgereddadodium hydrogen
r ce ure. [ 0 ;
RLAREI S PRSP Rt i i s kospantnyeconc
Me@H 95 i ﬁfﬁudoch’étehwbcyopipenydi Y EAgH8pY) ag oydlow@l.
4- carbonyl]

amide O 810 1ML FtF N 41IIN HO 0 WO
%ng({tglg(%ﬂﬂoﬁg / %Pgﬁp(%eﬁé?‘?lﬁsanal gjy4‘8) Ab3p, y reductlondof 3'S,5'S)-

§ dr ox rrolTdin-3-yl)*acet
hlyﬂ Emmr@lrdlmd lTé @ﬁarb@@d@@m lsﬁ@fﬁ@ﬁgﬂ etierof -mthyjegter with lithium

gg\gg}alﬂa I cf}}/&ydnqesu%&'qﬁgnt cﬂe%r(ﬂga loh With Ith&&'chHIB)lc ai®%n dioxane.

ution
MEs1 2R} (MHa2i do- pyrrol i di ne-1, 2-di carboxylic acid
1-tert-butyl ester 2-nethyl ester (1.0g, 4 mmol) in
5 nm) and the m xture stlrred for Ih Vﬁter 5
..... e';’w‘l u‘.l ._n!n‘-.\ L‘-H Rl O --- r -4
th(xfdlﬂé)@rrﬁdthsﬂqll 8dbaetofigmee Nty phkhanbhe r esi due was
then taken up in CH2C12 (10 m ) and saturated sodi um
Th¢ beitlat eotifduitl) wandprepati c faorhy dhfeti@edi@ied M , add  (3'S,5'S)-1-

Hﬁpyr{(ﬂ“ﬁn)@;&h Yb%%eﬁﬁﬁg’%g%qm (f d Lo ?egtg &gélkﬁ)? é@n‘she general

pridedaB Csdlt inakdple The. Nesi7dea M6, 2

Example 202

N-((3R,5S)-1-{1-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-
4-carbonyl]-piperidin-4-yl}-5-hydroxymethyl-pyrrolidin-3-yl)-acetamide
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mol ) was then treated with 4 Mhydrochloric acid in
di oxane (5 m) for |h, evaporation 10 of the sol vent

w@doootdl t he title compound (0.5g, 80% as a BREI/EP208/059355

solid. Ms: 159.1 (MH) B
N-((SR 5) - 1-{1-[5- q/cl opropyl 143- rrethyl-l-(S trifluoro

- acet am de The ti tI e conpound was pr epar ed from
Toreisrewldsuspasionmef lixhigpppusg)iug hyside (0.6g, 15 mmol) in THF (10 ml)

W){Qid??éﬁ erpsBll'ﬂMbn Y (150411)04 Rzido X)Bfl)rbﬁ&@ltﬂ:firﬂ Qi%at'l‘))b%l&% Or-tdebutyl

@E(gr%{ngﬁlyb%?g |\(/t% g 5451%@1 I;I]EE %{%.}%irngc e@%lrugll_n%sstlrred I'flor lh. Water

g-vé&gﬂ},eﬁ Qutlﬂoull%l-ad[:l&ih@/tﬁb 0@6@@’}/ hnth-hlé’Eﬁlhwre filtered and concentrated. The
- -tri uqr,.onet

Fesiifie b s R RS Dot b 8B Rpit S BB Lo mi

amd gretiEaniYANAOH).3 rrFI 3 ol Fadded/ TheOnGturk’ was$t1rr5d-fdﬂ 2h2fter which

ﬁﬁ% hd %Jg@n&%ﬁg(gfégteml&lr(%ggﬁg ?leéentrate ]ﬁSlduT SO .6g, 2

| uor onet
mpppl W@a&l@n émawéa«ﬁ hndr?ﬂhéfer#q 9(5]?!41111411@?@@@ %seﬁ |ré , évaporation
38hBYoladt afforded the title compound (0.5g, 80%) as a yellow solid. MS: 159.1
h@%ﬁ R, 55) - 5- hydr oxynet hyl - pyrrol i di n-3-yl)-acet am de
chloride in direct analogy to the general
procedure used in exanple 129. Ms: 534.2 (MH). 25 WO
BDBTQV(GRSS)H i IP(I’J?KEER@@@»(DB%E&VI 1-(3 5fifl foranpitex@Orhehyl)-1H-

Tgé(:: gﬁglﬁn dk%‘méoé(ﬁc} N% h%@[j%){rr%tcjy ! uﬁ&rrﬁé?iu{tg' r1‘5 aMH) N- ((3R 58)-5-
hydroxymethyl-pyrrolidin-3-yl)-acetamide hydrochloride in direct analogy to the general

procedure used in example 129. MS: 550.3 (MH").
Example 203

N-((3R,5S)-1-{1-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazole-4-
carbonyl]-piperidin-4-yl}-5-hydroxymethyl-pyrrolidin-3-yl)-acetamide

The title compound was prepared from 1-[5-Cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carbonyl|-piperidin-4-one (Example 181B) and
N-((3R,5S)-5-hydroxymethyl-pyrrolidin-3-yl)-acetamide hydrochloride in direct
analogy to the general procedure used in example 129. MS: 534.2 (MH").
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FIQN HO OINH 5 A

N-((2S, 3R) - 2- Hydr oxynet hyl - Ryrrol i di n-3-yl)-acetam de
dyawoc2iori de The title conpound was prepar edPET/BPR008/059355
(2S,3R) -3-azido-pyrrolidine- L 2-di carboxylic acid
l-tert-butyl ester 2-nethyl estgr (Org. Lett. 2001, 3,
2481) in direct analogy t e 202A. Ms: 159.1
(M) B Exafit IR

N-((2S,3R)-1-{1-[5-Cycl opropyl -3-nethyl-I-(3-trifluoro

I
SRRt ?‘r? Aopr ol iR Rt
mmomm Rigeridin- 4a>d 2 Piyeolid E’of’rﬁ tasefade
pr epar ed fron1|nterned|ate 15 and N-((2S,3R)-2
hydr oxynet hyl - pyrrol i di n-3-yl) et am de hydrochl ori de
in direct analogy to th ner a procedure used in
exanple 129. Ms: 550.2 . 2009/ 013211
PCT/ EP2008/ 059355 - 1 Exq
((2S,3R) -1-11- [5- propyl
1-(3-trifluoronethyl-pbhenyl)-1 pyrazo
- pi peridin-4-yl}-2-hydroxymet hyl - py
amde F NONO OHF F HNV NOS5 The

Xa

-4- carbonyl ]
i di n-3-yl)-acet
il e conpound

was prepared from 1- [5-Cycl opropyta3-pet hyl - 1- ( 3-
trifluoronethyl-phenyl) -1H pyrazol e-4-cgf bonyl

] - pi peridin-4-one (Exanple 181B) ando_ _nn

N-((2S, 3R) - 2- hydr oxynet hyl - pyrrolidin-3-yl)-acetam de
hydrochloride in direct analogy to the genera
procedure used in exanple 129. Ms: 534.2 (MH#). 10
Exanpl e 206 [ 5- Cyclo.HopyI )

pyrrolldln-l yI pi peri di n- I-yI) nethanone
The title compound was prepared from (2S,3R)-3-azido-pyrrolidine-1,2-dicarboxylic

acid 1-tert-butyl ester 2-methyl ester (Org. Lett. 2001, 3, 2481) in direct analogy to
example 202A. MS: 159.1 (MH").

B] N-((2S,3R)-1-{1-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenvl)-1H-
pvrazole-4-carbonvl]-piperidin-4-vl}-2-hydroxymethyl-pyrrolidin-3-yl)-acetamide

The title compound was prepared from intermediate 15 and N-((2S,3R)-2-
hydroxymethyl-pyrrolidin-3-yl)-acetamide hydrochloride in direct analogy to the general
procedure used in example 129. MS: 550.2 (MH").
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ON F NNN F F W 2009/013211 PCT/ EP2008/ 059355 -
152 Al 5-Cycl opropyl -3-nethyl- | -

W@ 200901R2uor onret hoxy- phenyl ) -1 H pyrazol e- 4- ceCHBR200$/€59355

acid The title conpound was Qﬁ%gqred anal ogously to
internediate 14, starting from3-
Ealfluoronethoxyphenylhydﬁ%élﬂiﬁugs: 327.13 (MH). 5

[ 5- Cycl opropyl -3-nmethyl -1 -(4-trifluoronethoxy-phenyl) -

3] SARE TopPopyPBLh Ol A1 13- tiftadtonR R Ihdh - 1H- le-4-
kﬁ(?gg rr)ét ﬁaigjr?glc'lo%eoqyﬁgl egﬂ(}:lgrr[)garﬁd _‘\k%é’“%r@gfr etlﬂ? r orr?yrazo ¢
sarbemd l-piperidpy- i 2-By droxympaethyl-pyrrolidin-3-yl)-acetamide
trifluoronmethoxy-phenyl)-1H pyrazol e-4-carboxylic acid
and 4-pyrrolidin-1-yl- piperidine in direct analogy to
the general procedure used in exanple 150. Ms: 463.2
10 (M#). Exanpl e 207 [5-Cycl opropyl - 3- net hyl -
1-(4-trifluoronethoxy-phenyl)-1H pyrazol -4-yl] - [4-

((S)-2- hydroxynethyl-pyrrolidin- |- - pt peri di n-
| -yl] -nethanone O b, N F [ N/ ¥,F F 15 The

title conpound was prepayed fro om -
5-cycl opropyl - 3-net h
trifluoromethoxy-phenylQ/1Hvpyr azol e- 4-carboxylic acid

and ((S)-1-piperidin-4-yl-
pyrrolidin-2-yl)-methanol di hydrochl ori de (Exanpl e
161A]) in direct analogy to the general procedure
used in exanple 150. M5 493.2 (MH). WO 2009/013211
PCT/ EP2008/ 059355

The title compound was prepared from 1-[5-Cyclopropyl-3-methyl-1-(3-
trifluoromethyl-phenyl)-1H-pyrazole-4-carbonyl|-piperidin-4-one (Example 181B) and
N-((25,3R)-2-hydroxymethyl-pyrrolidin-3-yl)-acetamide hydrochloride in direct
analogy to the general procedure used in example 129. MS: 534.2 (MH").

Example 206

[5-Cyclopropyl-3-methyl-1-(4-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl]-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone
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15

- 153 Exanple A Filmcoated tablets containing the
follow ng ingredients can be manufactured in a

w@ooweemional manner: | ngredients Per tablet Wer/RR1008/059355

Compound of formula (1) 10.0 200.0 ng
M crocrystalline cellul ose 23 ng 43.5 ng Lactose

] ’ / O
&ﬂ@arate 1. 5 ng 4 5 ng (Kernel Vélght) 120. O ny 350 0
nmg Film Coat: FWdroxypropyI nmet hyl cellul ose 3.5

Thgu{fé?coiﬁg&}/n%w 5854 %&%%?EWQ \Aga‘t%n%gm%e b3 mngaér&n 3-

ﬂﬂﬂlmmordetmxxiéleeylbydtgmme eVIBp23. 15Kt i ve i ngr ed| ent is
sieved and m xed with mcrocristalline ceIIquse and

the mxture is granulated with a sol ution
Mﬁ&ﬂ&ﬁﬂpﬁ@é&l- Ii- e-iflusromathexg phenylat - nvsaml dovbl-(4-

Wik 8li BRAL MIPipdratish - @) -Vt Aloge and nage5|unstearate and
conpressed to yield kernels of 120 or 350 ng
TB@ peigit | vcah)pouﬁbe WRI N@leparad € florg quesred 3ACYHNogdpyl-3-methyl-1-(4-
eous qutL suspensi on of the appve ntloned
illiereashoxphesy ePYBaZeEep% GOt &l ng¥itche 4-pyrrolidin-l-yl-
pipktigieng dikgl @@hl@g@iﬁ) @@ eh&alPry¢t @Gt Ulsedl in Bxanple 150. MS: 463.2
éﬂnventlonal manner: | ngredi ents Per capsule
éund of formula (I') 25.0 ng Lactose 150.0 ng WO
2009/013211 PCT/ EP2008/ 059355 - 154

Example 207

[5-Cyclopropyl-3-methyl-1-(4-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl]-[4-((S)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone

OO

The title compound was prepared from from 5-cyclopropyl-3-methyl-1-(4-
trifluoromethoxy-phenyl)-1H-pyrazole-4-carboxylic acid and ((S)-1-piperidin-4-yl-
pyrrolidin-2-yl)-methanoldihydrochloride (Example 161A]) in direct analogy to the
general procedure used in example 150. MS: 493.2 (MH").



Mai ze starch 20.0 ng Talc 5.0 ng The conponents are
sieved and m xed and filled into capsul es of size 2.
wE@PIR1C | nj ection sol utions can have the foPCDRP20G8/059355

conposi tion: Conpound of formuka (1) 3.0 ny

Pol yet hyl ene G ycol 400 150.0 Acetic Acid gq.s. ad
Water for injection solutions Ad 1.0 m 5 The

ggnﬁ?/lgAl ngredient is dissolved in a m xture of

Pol yet hyl ene d ycol 400 and water for injection

Fbarcoyted Tdhdetpedrtainag;the fadldwing i5gR@disptsAer be manofagturdhm a
' [usted to 1.0 nl by addition of the

?%svilégﬁ%*a?g%gh%? of water. The solution is filtered,

filled into vials wusing an appropriate overage and

Ebtgeedid¢ritved. 10 Exanpl e D Sof tPegédta¢ti n capsul es

Yeﬁ{—fn—m—ﬂg—khe—kd—lﬁwng Hgredients—can—be
€rnel. . .
nmanuractured in a conventignal manner: Capsul e

Conipenhs offormalu(d) of fornul g 0L mg. 0 ny  Yel | 280.0vag
0

. nat ed Soya beag gi! 8.0 ny P*Q‘igi §1! Ly
ﬁ@ﬁr"&%&tﬁ@%&eﬁ%ﬁt oils 34.0 fip WS 2009/ 013211435 Mg

PheloEB20865 059355 - 155 Sayao.pean ol I 110. D 7m0 mg

Wei ght _of capsule contents 165. 0 M Celatinl capsule

PaYidenskK¥E 0 ny G ycerol 85 %339 ny Karioh B30 B0

vellow 1.1 nm

NS ST YarBRG E8Thce 11 Tan di oXi[0g2 9.4 Mg 1 TOM OKi §80 mg

agnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0 mg 350.0 mg
Film Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed
with sodium starch glycolate and magesiumstearate and compressed to yield kernels of
120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.
Example B

Capsules containing the following ingredients can be manufactured in a conventional

manner:
Ingredients Per capsule
Compound of formula (I) 25.0 mg

Lactose 150.0 mg




The active ingredient is dissolved in a warmnelting
of the other ingredients and the mxture is filled
WO pi09/0s2it gel atin capsul es of appropriate si ZeCT/EP2908/059355

filled soft gelatin capsules g ne treated according to
the usual procedures. 5 Exanpl ¢ 'E Sachets cont ai ni ng
‘M”I'e_f_?‘l_ke'\fvi g1 1gr edi-ents—can—bemanufact 'i"‘"' H—a
cc?ﬁz\(/n'esnrl onal manner: Conpound of fornul@a (qv%*gS0.0 ngy
Lactose, fine powder 1015.0 ng Mcrocrijstalline
¢akl ul ose (AVICEL PH 102) 1400.0 ng Sodiumg
carboxynet hyl cellulose 14.0 ng Pol yvi nyI pyrrolidon K

20 10 N Na oy 10 N
YU 1LU. U Ily IVD.UIICOI UIIDL eafr cu. €100 Ily I avofr IIU

additives 1.0 ng WO 2009/013211 PCT/ EP2008/ 059355 -
156 The active ingredient is mxed with | actose,

the cuporsngd dré pievadeinduhisedamhillslodiompsdesr doizy det hyl
cellulose and granulated with a m xture of

EQ;{ Lyl pyrrolidon in water. The granulate is m xed
W magnesi unst earate and the flavouring additives
and filled into sachets. 5 10 WD 2009/013211
bixtiep2008, 0598 B Ve thelfglowdngicompoditio€onpounds  of
formula (1) 0 JRI Y-X NAR2 R4 R3 (I) 5 wherein

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s. ad pH 5.0
Water for injection solutions Ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.
Example D

Soft gelatin capsules containing the following ingredients can be manufactured in a

conventional manner:

Capsule contents

Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg

Partially hydrogenated plant oils 34.0 mg




QA is heterocyclyl, which is a non-aromatic
nmono-cyclic radical of four to eight ring atons, in
waioeh1xmne or two ring atons are nitrogen at onBCT/EP208/059355
remai ning ring atons being cqrggq atonms; OA p rovided
that, when contains the second’ ing nitrogen atom
2|

H At l vy IhAnAA

- | 10 rinA i+ r AN~ At AnA L o L r o A A+ hay
[@ 4] L1 1 Ilu LILLI LIUuCII alt vl 1S uri Cblly CU 1T1ICT U T1T1
?@mgﬁ%?ﬂgr het eroatomnor to a carbonylﬂgpbdgg R5 R5
RS N NNNNNR6I ~R6 R6 Xis or Yijs phenyl or
Wetght olcaplsulewhntehtsi s an aromati ¢ nmono- cyléb® madi ca

of six ring atons, in which one or two [ring atons are

§g%§g%ﬂg %hs, and sai d phenyl and said heteroaryl are

substituted by one, two or three substitluents
Geldependent |y sel ected from the group coBdlisgi ng of
Cl 8 alkyl, halo Cl1.6 alkyl, Cl-6 al koxy, halo Cl1.6

| len ey Ihal AnaAarn Ay s~ Ant 1 AnAl | v, ool 4+ it A A

nNY U OIIO.I UQCII, byallU, UlJlI vlial 1 _y S UMNI|L L u
%Héﬁr;?w Sbtional Iy WO 2009/ 013211 PCT/ ERZ008 850355 -
158 substituted heteroaryl, optionally substituted
R3rign 8% cl oal kyl , optionally substituted &@grdoymhtydr)

Cl1.6 al kylvinyl, halo CL.6 al kylvinyl, optionally
su%s%%%h%ed het erocycl yl vi nyl , optionalﬁb4éﬁbstituted
phenylvinyl, optionally substituted heteroarylvinyl, 5
Gonoxalekyller hynyl , hal o C1.6 al kyl et hyny[l1.1 oygti onal |y
substituted C3_7 cycloal kyl ethynyl, optfionally
stubstitutedheterocychytethynyl—optionatty
substituted phenyl ethynyl, optionally substituted

heteroaryl ethynyl, Cl1.6 al kyl carbonyl am no,, halo
Che actiak lnydredienthodigdohveid no 2 vapmiroeltihg 91 balodter ingredientGandrthe

3 i ti . ti . .
P B Y A ape R AP BlotipBHBR) T KL% elain
phyenly$ oaltiveiey lasrding tatd wptlipsaeddlyessubst i t ut ed
het er oar yl car bonyl am no;

5 Example E

Sachets containing the following ingredients can be manufactured in a conventional

manner:
Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg




R, R, R3 and R4 are, when attached to a ring carbon

atom independently hydrogen, Cl1L.6 alkyl, halo Cl.6
wa@lkwyhl32het er oal kyl, C2_6 al kenyl, C2_6 al kynyPCT/EP2008/059355

hydroxy C2_6 al kenyl , hydrowagQ 6 al kynyl, Cl1.6

al koxy C2_6 al kenyl, CL. 6 al koxy C2_6 15 alkynyl

N gcqf% 'mg d1 ntq withla s‘%&‘i}{ e?l‘il s SN um
a Qél- é na U l ?[D {ngd%l p O%Jé. ?

wbexmemhl}é deIEBOSE aoyt gkaamlldrtgd with apnnwmmabf golysmn)_dpyrmlt@ai in water.
e Gt b gt Pl SRR L e

ope sawhets] y substltuted het eroaryl -Cl. 6 al kyl,
optionally substituted heterocyclyl-Cl.6 al kyl, nitro,
20 carboxy, fornyl, acyl, Cl.6 al koxycarbonyl,
carbanoyl, nono- or di-Cl.6 alkyl substituted

am nocar bonyl, Cl.6 alkylthio, Cl.6 al kylsulfinyl,
Cl1.6 alkylsulfonyl or amno optionally substituted by
one or two substituents independently selected from
the group consisting of Cl.6 alkyl, acyl,

het er oal kyl , optionally substituted C3_7 cycl oal kyl
and optionally substituted 25 heterocyclyl, or
optionally substituted heterocyclyl, in which one of
the ring carbon atons of the heterocyclyl may be a
ring carbon atom of another ring which is C3_7

cycl oal kyl or heterocyclyl, one or two ring carbon
atons of said another ring being optionally replaced
by a carbonyl group; and, when two of R, R2, R3 and
R4 are attached to the same ring carbon atom 30 they
can, together with the carbon atomto which they are
attached, form C3_7 cycloal kyl ring or heterocyclyl
ring; when attached to a ring nitrogen atom R, R2,
R3 and R4 are independently hydrogen, Cl.6 alkyl,
hal o Cl1.6 al kyl, heteroal kyl, C2_6 al kenyl, C2_6

al kynyl, hydroxy C2_6 al kenyl, hydroxy C2_6 al kynyl,
Cl.6 al koxy C2_6 al kenyl, Cl.6 35 al koxy C2.6 al kynyl,
optionally substituted C3_7 cycloal kyl or optionally
WO 2009/ 013211 PCT/ EP2008/ 059355 - 159 substituted
C3_7 cycloalkyl Cl1.6 alkyl, optionally substituted
heterocyclyl or optionally substituted

het erocyclyl-Cl1.6 alkyl; R5 is hydrogen, Cl.6 alkyl,
halo C1.6 al kyl, trinmethylsilanyl Cl.6 alkyl,

het er oal kyl, C2.6 al kenyl, C2.6 al kynyl, hydroxy C2.6
al kenyl, hydroxy C2.6 5 alkynyl, Cl.6 al koxy C2.6

al kenyl, Cl.6 al koxy C2.6 al kynyl, trinethylsilanyl
C2.6 al kenyl, trinmethylsilanyl C2.6 al kynyl, Cl.6

al koxy, halo Cl.6 al koxy,



5

10

15

het er oal koxy, optionally substituted C3_7 cycl oal kyl,
optionally substituted C3_7 cycloalkyl Cl.6 alkyl,

wh2a0009ex211 cyano, optionally subst i t ut ed phenyl PCT/EP2008/059355

optionally substituted heterogt optionally
substituted heterocyclyl or optlonally substituted
phenyl - met hoxy- Cl. 6 al kyl ; g hydr ogen, C1.6 al kyl,
hal o Cl1.6 al kyl, heteroalkyl 7 cycloal kyl, C3_7
cycl oal kyl C1.6 al kyl, heteroaryl optionally
éubstﬁmmedd¢mﬁﬁﬂn®dayD or Cl1.6 alkylcarbonylanino
ClL.6 al kyl; provided that the conpounds wherein Y is
mono- or  di - quorosubstltute phenyl, nono- 15 or
di - met hyl substituted phenyl “ nDno chloro substituted
phenyl, nono- et hoxy sgb enyl nono- phenyl
substi tuted phenyl, non | or noznethyl
substituted phenyl, nono-fluo oﬁhn nethoxy
substituted phenyl and nono-ch 3 substituted
pyridyl are excluded; or prodrysgfs RBr pharmaceutical ly
acceptable salts thereof; 20 wherein, unless
ot herwi se indicated, the tern1"heterocyc|y|" nmeans
non-aromati ¢ nono-cyclic radjcals of four to eight
ring atons, in which one to three ring atons are
% [patonms independently selected fromN O and
F%?n(vmere nis an integer fromO to 2), the
remaining ring atons being C, and one or two of the
r\ng carbon atons of the heterocyclyl being optionally
r ed wwth a 25 carbonyl group; the term
q&erocyclyl ring" means non-aromati c nono-cyclic
f fogr to eve élng atons, . in which on Eo
three ri ng ety WhicBint BeR BFANYtitdBpRMEEHE Fdical of four to
sel ected from N, Oand S O nosiv\,here n is an integer
from 0 t cFigt MEHEOPEARMH SVS S8 15 nEoEsR dtoms, the
one or two of .the rin rbon atons of the
het er ocy cIY1AHRS HES 8 gﬁgﬁ PHUADES with a 30
carbonyl group; WO 2009/013211 PCT/EP2008/059355 -
160 the term "heteroaryl\' nmeans an aromati c nono- or
bi -cyclic radical of fiveto ten ring atons, having
one to three ring hetero i ndependent |y sel ect ed
fromN, O, and S, ther ing ring atons being C
the term f)'ropiﬁied)daalt Ivyhalub HUt echt@ids ﬂle(}yairmlahﬂghhlfrogen atom, said
means C3_7 ¢ oal k opt.i o I bst tu
Lo t hr o LRbLEeRTbAPY | ncfafe%@%ia%%ieﬁyﬂegﬁ e S om nor o
group cansirbényhgroap; C1_6 al kyl, halo Cl1_6 al kyl,
heteroal kyl, C2_6 alkenyl, Cz_6 al kynyl, hydroxy Cz_

5

j\ T y
- \ N
/N—N N—N\ N

[$) RG or RG ;

X 1s R >

Y is phenyl or heteroaryl, which is an aromatic mono-cyclic radical of six ring

atoms, in which one or two ring atoms are nitrogen atoms, the remaining
ring atoms being carbon atoms, and said phenyl and said heteroaryl are
substituted by one, two or three substituents independently selected from
the group consisting of C,.g alkyl, halo C,.¢ alkyl, C.¢ alkoxy, halo C;.6
alkyoxy, halogen, cyano, optionally substituted phenyl, optionally
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15

20

25

30

35

6 al kenyl, hydroxy CZ_6 al kynyl, Cl.6 al koxy CZ_6
al kenyl, Cl.6 al koxy CZ 6 al kynyl, hydroxy, Cl.6

wa@bkeonys2ihal o Cl. 6 al koxy, heteroal koxy, C3_7 PCT/EP2008/059355

cycl oal kyl, C3_7 cycl oal kyl qug al kyl, hal ogen,
cyano, nitro, am no, noONO- 3 -C1. 6 al kyl

substitut sgl%s 5 ,ela%etebg{rgp fyﬁgtloﬁa(ﬂg wlgs’tlt%tgd ggygydcigiky? optionally

al koxycarbo
substit utwsmelddmaarmyl, Cis@kyBirgl,kyla Gi-oglkyBling, optionally

aI kyl sul f 4u%¥1]1tu€e@l% C ?/gaﬁkiﬁé %‘J pf)f?@ﬁ/allg SE[lDS%ﬁlStg(ﬁ Fl:terocyclylvmyl

"optional 1y subst Fu
opt i onal | gptembly $11hst1m(dect13beoyllmrtyb opt1onetllyrsebst1tuted heteroarylvinyl,

substit ue@t lky&%ﬁg‘%’l’ﬁl?ﬂf b}’%gﬁﬁylg‘t&.%ﬁ é)pt Ealﬁy SubSikR C,

COﬂSIStlng O
het er oal kgykloalk2lethyallk epg(dnallm‘t&tmitk@/hgthnocwyjethxlyyl Qptonally

alkenyl, dr.o n 0

ey DU B Ny Sh BRI G .
al koxy, Mk;dcdﬂio@lzahﬂnoxhalo (Ele;taﬂ«ybairkm(}&a,mﬁﬁ dptionally substituted
cycl oal ky }ocgloalkﬁ grlb(())rarﬁlf)lle(l%mo opt6 ona&fég‘bst tlE’[l (I? gen,

cyano,

substit utl&derauyctm)qarlmnmybmmylo, dmrolmy]ﬂy stﬁ)@l;tﬂuied@heﬁylcarbonylamino
alkoxycarb al kyl

oS ot nona R BRI hRRR Rk, %

al k Isulflnyl and Cl.6 al kyl sul fonyl; 20 the term
RO, Rnald| R/ asas bdieh htraabetd et eing cybby Iat‘onnm'aah@eadently hydrogen, Ci

het erocycl, tut e i hr
substltuen%g’ 8eﬂén&gﬁpfé ﬁ%%é? &ﬂFgﬁ'e dkﬁl }ggﬁmyczs
ﬁonSI st : Eglkeﬁylﬂﬂydﬁom oyl alkylmal G Qﬂlng)aCJ(@/dlkenyl c1 6 alkoxy Cp

et eroa
Dot or oAl Kt BB KB b n el ks, VIS Frtoen,
al kenyl , @ﬂmﬁmﬂymb(swtﬁzcl ﬁhaiykmylbnalhwibanyted @G} ccloalkyl,
al koxy, hal al kox r
cyel onl kyPrfessty Sy B8 ket St BBL R o obrfogelyaypstiuted
cyano, ni hEtrBroaa)rh mlona’“’)"‘mbsmt@ﬂl Pf@ilﬂ@CaA &iyl, optionally substituted
substi t ut d an1
21 Koxycar BEsgho Seambyp e By B sty uRcppation nite

nono- or darbGily, &mi;lk,yalcyl Gubﬂkmtyumbdnﬁmambmm;bcmyho or di-Cj¢
Cl. 6 al kyl

1 al.k
ai iyt sul T Ot g aPhaesphingh 3o MBS, Fegplsdsutin. €1
heteroaryhmyhﬁm@gdarMGﬁmnqmmanambmanaﬁnyxsmbﬁtwbudeUmnm
b one to hre i ndependent | | ect ed
7 om the. G5B EBRL RGO Ted TR RO ineg s AV gy
al kyl , hehetVsﬂﬁll&yy |opt162a15' sabiiutel C; C2ydoakR yiny bptlonally substituted
gygg)?;y ngtgléq%lxé\ﬁlygll dlt%Xjéﬁ Lﬁ)gg% 0 ae%é(réf)&%yp wh1ch one of the ring

hydr oxy, Cirb6n atdaexof,thdiladteroGlclyd mal Heamg daelicﬁrzctaﬂnkﬁwother ring

C3_7 I
cyan ocyc ?v%bclfl)ﬁs glgﬁ %?oaﬁ%rﬁ%&e&r\éa){c?éfné oy [n&g} Fmg car%gn atoms of

subst i t ut edd andthers riegbdiaxyptidratlnydplacad B a c&bofiyl\¥dup; and,
2009/ 013211 PCT/EP2008/059355 - 161 al koxycar bonyl ,
car banoyl , ,nono-

K d .
i noca bSRST ealR R gpd oSt g rrbon atom,
ClL. 6 al kylﬂﬁd}'kﬁmﬁygﬂmmlfﬂ\ﬂ%&lﬁbnﬁto@h kkywhich they are attached, form

Cs.7 cycloalkyl ring or heterocyclyl ring;

when attached to a ring nitrogen atom, R', R*, R> and R* are independently
hydrogen, C,_ alkyl, halo C,.¢ alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl,
hydroxy C,.¢ alkenyl, hydroxy C,.¢ alkynyl, C,.¢ alkoxy C,.¢ alkenyl, Cy.6
alkoxy C,.6 alkynyl, optionally substituted Cs.; cycloalkyl or optionally
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the term "heteroal kyl" nmeans Cl.6 al kyl substituted by
one or nore substituents selected independently from

W0 b@gt2up consi sting of nitro, hydr oXy, cyancoPCTILPB08/059355

al koxy, fornyl, 5 acyl, carbo % Cl.6 alkylthio, Cl1.6
al kyl sulfinyl, Cl.6 al kyl sulfoényl, carbanmoyl, am no

and nono 1. I su [

term" hetéw%a %§§%7§%ﬂmh¥%gl Qﬁﬁ(%H§§%%€H¥E§hnei}ﬁf“mydwin
one or nopptisndlgsubaicwtd hetswlcpdyled d alldépendent |y from

the group consisting of nitro, hydroxy, cyano, Cl.6

5 koxys ul Esq{rfa}%ge&iéésl alll<ﬁ q’falpcp é alk 1&1@1‘1&1[13@%‘ iah&i (,91’—613 1,6

al kyl , car
am no and hmgmlkyb 1IC.dl |alk©nY16Cael a&wnyt iydtoxy Gb-edlkamilnfoydroxy C6

B O

fyC|Falkypzeﬁk@né“hﬁkﬂnmﬂanﬂ(bihﬁqmwhﬁmudﬁgmabdoKdmm&oxm
O clalm r
pi peri di n- F Mm&’%’ %}Ptﬁf)n?ﬂ@%&?ﬂtﬁd dsé&ycl?%[g\g &)ZTtLol?la ly mbstltuted

conpounds Cag cmlcmlkyg Ci-ealaylyhdogenofyapbadptenillyandstuted phenyl,

wherein i C

any one o pR(:)Ipa?lkBglaﬂ]{u}te%ﬁet mh{ E?yel o%%%lﬁ‘,ﬁ%bgﬁt%%ﬂg{e?%géﬁlyl or
and R4 ar eptigmidlygebstitetnd phedyé notthey-Cwollgde, when
attached to a ring carbon aton1 i ndependent |y

ydr ogen, : , ti

gne or tmﬁnéﬂ%§%¥i q¥€ﬁ eggn en?*%éggggCtedakﬁgmgycs7
t he groupcydmmEW§h5m@ﬂohﬂ@maadauk@hdbh@bSﬂoaﬁkykxomylorC16
opti onal | ' ycl oal kyl and optionally
substltuté%§ﬁgiébgg%@ﬂ)§3%% %ptlonally substituted

het er oc in which one of the ring carbon atons

plfovtdﬁré t%@ﬂé@’ ouypdyids nﬁnyretueYas miong- @atifbreregubstitofed phenyl, mono-
BT ALl LS RV 05,001 4 o

$téq§t1‘att@bphe®51 byona- w@nblowivlstltgtedmbenjdnmomc BogE82MEthyl

Blplfifal) n‘%ﬁl 2|5 a‘l?b%% fliord! %%M ﬁ{}tﬁJ}?Xu@snt bﬁ&ﬂﬁ gn(#?loﬁlg &hloro

sane ri on atom ey can, toge
sibsbiored pitrolyl aro emtliiddd; t hey are attached, form
het erocyclyl ring, and when attached to a ring

Qﬁgf&lﬂﬁ% & @m&&%ﬁ&fll’}%& th o@{aﬁy’[}féf’e%@endent l'y

roge optionally
substltuted C3 7 cycloalkyl or optionally substituted
whysine ppleycothernase. igdigdtre|

the term “heterocyclyl” means non-aromatic mono-cyclic radicals of four to eight ring
atoms, in which one to three ring atoms are heteroatoms independently selected from N,

O and S(O), (where n is an integer from 0 to 2), the remaining ring atoms being C, and

one or two of the ring carbon atoms of the heterocyclyl being optionally replaced with a

carbonyl group;

the term “heterocyclyl ring” means non-aromatic mono-cyclic ring of four to seven ring
atoms, in which one to three ring atoms are heteroatoms independently selected from N,

O and S(O), (where n is an integer from 0 to 2), the remaining ring atoms being C, and

one or two of the ring carbon atoms of the heterocyclyl being optionally replaced with a

carbonyl group;
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5. The conpounds according to any one of clains 1 to

4, wherein three of R, R2, R3 and R4 are hydrogen,
wW@rwIvk21nt her one is attached to a ring car boPCEHEP2908/059355

and optionally substituted h Srocyclyl i n which one

of the ring carbon atons of th heterocyclyl may be a

&n%aﬁgt?ﬁaﬂﬁ'%‘e%s a%ncl%lggtrlc I[IIIOHQ %{)Bn 'Jgfllécfrrédg?l of {iese fo ten ring

er oc tWo Ti car
atmmh éavmg nge ethng rojt hemfnailﬂoyls regrpacduhtly pelectedafrbony) O, and S,

0 . . 0 .according to any one of clains
%ﬂ? ’a‘u%h Eﬁga&) elﬂr{‘ of R, R2, R3 and R4 are

hydrogen, and the ot her one is attached to a ring
¢he son “apbmaélmduwlttmt@dl &bb yyclalityst mtzutseid 7p¢y¢lordkyld>|pnonally

sﬁtsmﬁ'n@%l%ﬁ oﬁ{I toot'ﬂl?ee sfubEtPtEeI{tL Hl%_eﬁeq{ %Qeﬁe%% Pdm ?lbeegroup

pyrro eari on atom o
anotlhmg afiCng alkdyll, bhloiG- 6hﬁ¢yb h@tewalllwll,,cz@ réeoyl, Ewoalkymg hydroxy C,.

SN, L T B S R0 CEL DR B 10,08 BB o

&Q@@H@mgjlatcoCaﬂ"glk@neh@éroallkaK)rrﬁs 1 cyaoadkylhercgtlnalRy G s alkyl,

E)E?Lgeg% C%Ego ,?Q‘Jéljl(éé :n%%xpft Fﬁ?gl %lkxeflosrub&ﬁh{eagﬁllhg carboxy, formyl,
ac;do@dd aiboﬁctyoarhmyylmadaameyhlraomm ot di-€1¢ alkwkwbautnteﬁammocarbonyl
% 6§lkylltﬁ%l ﬁ?l%}hn)q and dl6 ff(stsul ?d C3_7 cycl oal kyl .

s accor rYy one of claims 1
to 8, vvherel n R5 is nmethyl or cyclopropyl. 10. The
¢cononndstiemtlysubsiguted phenyl omearsfa ieaylmptionally @pstituted by one to

gtee% ?ul%tlﬁu%n ﬁ(lniqé/p%ﬁﬁgﬁf%‘ seledred froft grng)eéo 1‘3@111%(81] C2 ralkyl halo C;-

he “conpounds “ac
@Iakkybhetetcaulkyt C]z statketh @, Cmﬂkfnyh hiR@raxg 2k a&eaﬂklyydxowz(sz ¢ alkynyl,
12 o5, TR RSO0 AN 808, . SO ¢ atow
W@@@S@Qﬁ@@b@kﬂ- @68 C)&B)alk'l}'fh& Edhﬁohaiwnaqaoo,diing, anoino,
%zl(yn oﬂg dgg a Hl &Ubé’%tg%rd C?mlno, carb X}/’, %( F]né)‘?lb?cy? |Cé 6 alkoiyctarbonyl
I3cbawtvet, m(moY or di- ﬁheaiyjfl sub:pyutledl ynimscagyomiylriCais alkllthie al de

r and i mdi nyl being substituted by
a[ké/p%ﬁngp%/ dgiﬁf’és’f |ut ?ﬁlts i ndependently sel ected from

the group consisting of Cl-,s alkyl, halo CL.6 alkyl,
@1e Gral“epsignallyahbsti@ited haﬂekywlyl” nlneahs)g beteroopdlyl@pabhally

SH s%trt (_)ttgl(?.j {)? dnP H)?t%%cjzﬁa u t{lglﬁtéalnd%é%eindggﬁggeﬁf%e%qrom the group
@ynstmaigkgflﬁus la};ldyl, hdpt@ua ridyl, hewsubditl, tits@tkenyl, Cy.6 alkynyl, hydroxy C,.
¢ alkenyl, hydroxy C,.6 alkynyl, Ci.¢ alkoxy C,.¢ alkenyl, Ci.¢ alkoxy C,.¢ alkynyl, hydroxy,
Ci-6 alkoxy, halo C,.¢ alkoxy, heteroalkoxy, Cs.; cycloalkyl, Cs.; cycloalkyl Cy_6 alkyl,
halogen, cyano, nitro, amino, mono- or di-C;_ alkyl substituted amino, carboxy, formyl,
acyl, Cy. alkoxycarbonyl, carbamoyl, C,.¢ alkylcarbonylamino, mono- or di-C;_ alkyl

substituted aminocarbonyl, C;_ alkylthio, C;. alkylsulfinyl and C,.¢ alkylsulfonyl;

the term “optionally substituted heteroaryl” means a heteroaryl optionally substituted by
one to three substituents independently selected from the group consisting of C,.¢ alkyl,
halo C,¢ alkyl, heteroalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy C,.¢ alkenyl, hydroxy C,.¢
alkynyl, C,.¢ alkoxy C,.¢ alkenyl, C,.¢ alkoxy C,.¢ alkynyl, hydroxy, C;.¢ alkoxy, halo C;.¢
alkoxy, heteroalkoxy, Cs.; cycloalkyl, Cs.; cycloalkyl C,.6 alkyl, halogen, cyano, nitro,

amino, mono- or di-C,.¢ alkyl substituted amino, carboxy, formyl, acyl, C;.6
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phenyl vinyl, Cl.6 al kyl ethynyl, optionally substituted

phenyl et hynyl, halo Cl.6 al kyl carbonylam no and
wopivonlli y substituted phenyl carbonyl am no. 1BCT/BEP20081€59355

conmpounds according to any ong f clainms 1 to 14,

wherein Y is phenyl, pyridyl gr pyri m di nyl, sald

i [ i t
BREY ot X ROE L) SRR DR RUOT U SO, ..
mﬂehgmo@psdkﬂsMﬁnﬂn@l@ﬂkﬂhﬂbnd@ﬂmﬂNﬁfnkGLs@Mkbl and
hal o Cl1.6 al kyoxy. 16. The conmpounds according to any
&Iﬁe&g l‘fcIt%Io MRy ntlegln}éi rsﬁb&itmeg% I?)II? QYIIToréI'élbgM{uIe{IIﬁé Iselected
or pyrim I sai d phenyl”, pyri yV and pyrimdiny
bleilep@dsutb)sfrotruhe drdowp coneistirgﬂfstiﬁro de'dtomy@ho,@l shadliaxy, formyl

I I
S8 51 Rl 803 R TS RATBONRG S, i nd
phenybrdwcl@#hﬂdWMUUSaﬂ@nphenyl and pyridyl being
substituted by one substituent which is

ttﬁé I‘eIﬂI@‘hgfgﬁIaIIon ﬂﬁleaﬁé (fj ! otk %Iﬁ&\?ﬁ%&g% g? (Sn]r%%r thi3fe substituents

oundas accor di
Selatﬁémdyperﬁen(l)sfrbm the gmm@nhyﬂingmfmim rhydroay| gyand, Ci. alkoxy,

IfI(-)IIQ%{);I afcrrglt ngﬂtIl Cy (a@(yﬂg/cl@é 6 glIlégI sIJIf}?IyI A& BﬁﬁryI s%%flanle carbamoyl,

(@Bring pid Immorret cﬂno@y& pkya nylbsﬁtutid MOy azol 4 yl] - ( 4-

pyrrolldln- -yl -piperidin- | -yl) -nethanone,
l« I I I
[téeH@’I;r}r g ’Oﬁ’lIéIm bI?y I;/r} vagfcﬁgé &d)] HfR;rlo HBI’?H i gﬂ(ﬂ? @¥ lycloalkyl or

Cyb)c‘/clﬂ@bﬁﬁm vxo 2009/ 013211 PCT/ EP2008/ 059355 -
164 [ 5- Cyclopropyl 3- et hyl -
(3-trifluoromethoxy-phenyl) -1 FIpyrqgoI 4-yl] -
[4-((S) -2- hydroxynethyl-pyrrolidin- -yl)
-piperidin- | -yl] -nmethanone, 7-{1- [

5- Cycl opropyl -3-nethyl - 1- (3-triflu r Bme hoxy- phenyl)
21 HIRyt@apdardd acairdiapys ¢laim 1, wherein is diazepan-1-yl,

p g‘I’FIéndIénYALIIB %‘I{jéf]l- lgyl7or pyrrglz(%n 1p ro[4.4]

[5 Cycl opropyl -3-net hyl -1-(3-trifl uoromet hoxy-phenyl)
-1H pyrazol -4-yl]1-[4-((R)-3- hydroxy-pyrrolidin-

I
-yl) -piperidin- | -yl] -nethanone, N ((R -1-{\ﬁﬂ
5-Cycl opropyl -3-nethyl - | -
(3-trifluoronethoxy-phenyl) -1 H pyrazol e-4- car oﬁy

is piperidin-1-

3pi ph¢ chmpaungs heqeydinglto @Imwp@quCIalmab anch P vlesreip
5- Cycl opropyl - 3 pyridin-4-yl -
&3 Ufph (I()I1I1915 %Y(ihﬁ%ﬁpéﬂ )one:Iof IEI'aHMJ 9?003 WAI'ICYAH;Il two g)fﬂ’R R% R’ and

9 pyrroll I n- I pe |n- -y et h anone,

B- @pdiydmgopyand3- pyri di n- 4-yl -
(3-trifluoronethoxy-phenyl) -1 H pyrazol -4-yl] - [4-

{HeDther two are,

when attached to a ring carbon atom, independently hydrogen, hydroxy, amino
optionally substituted by one or two substituents independently selected from the group
consisting of C;_¢ alkyl, heteroalkyl, optionally substituted Cs.; cycloalkyl and optionally
substituted heterocyclyl or optionally substituted heterocyclyl, in which one of the ring
carbon atoms of the heterocyclyl may be a ring carbon atom of another ring which is
heterocyclyl, one or two ring carbon atoms of said another ring being optionally replaced

by a carbonyl group, and
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2- hydroxynet hyl -pyrrolidin- | -yl) -piperidin- | -yll
- met hanone, [ 5-Cycl opropyl-3-pyridin-3 -yl-1-

W@ 2eov01R2iuor onet hyl - phenyl ) -1 H-pyrazol - 4- yl | PET/EB2008/059355

pyrrolidin- | -yI-pi peri di n-_l-zyl) - met hanone, 15
[ 5- Cycl opropyl - 3-pyridi n-4-yl - f (3-trifluoronethyl-phe

{%ﬂ%ﬂ 3 e{o%{a?ﬁeod tro;’fh%/ Lal(lj'me[ rl%n%( éa%(l)rfatom, thelylc%n r;togeither Vfrfh the carbon

atost tvanonte theﬁf aEe z(tgachab fapyhet8opyatyl anJ mds5- y| -
(4-trifluoromethoxy-phenyl) -1 H pyrazol -4- yII - (4-

gﬁ% Qt{t%:ﬂ%% fo % rlgg hltHJﬁQIF b ql?%é)tthfz%/ oueggg{r#eg?ﬂ'ﬁ%ﬁﬂ\ﬁ L}f}dro§en, Cie
alkyh—hgyuoa]i(@], opt-lgaidlly -sulPsdhtutéc@ 6).7 eyzloafl(l or optionally substituted

h rrolidin- | -yl) -piperidin- | -yll
Hér%g{oﬁg none, yal&y@%/(R) -1-{ 1- [yS)C,y(F:)I gpropyl 3- ms%/hyl-

| - (3-trifluoronethyl-phenyl) -1 Hpyrazol e-4-
gar bdhy Icqrmpomda adiardingyp paypone of dading 130 ¢ Yhexeiotthree @6R', R?, R’
%%_ K I% iy g?rrgaﬁa]the{ pt%-er (LIilG)QS 9{ Q(ﬁ){oozp}{ garggltl Q%Irrbarlld ?Tuonally

oxXy yrazor e- -car

sydispent¢ddhateracyyl.-i6 Wiydr eneyafehdighg wbcproatpmsmf ﬂleyhe)erocyc yl may be

- a f
L BOELOTSpp ban  ARES QRO B H g g romso
sad i ghexing RGTY GRROOBY FHERESDY a ¢8borfil growponpri si ng a

step of reacting conpounds of forrmula (I1) O Y-XOH

é{,lg 1) ;Ih? Icgf\f.nbguﬁ:d%@%agl% t8hinf BRI @ifnk 1) sRvhdeiR4hRe BER", R R

and R” are hydrogen, and the other one is attached to a ring carbon atom and optionally
substituted pyrrolidin-1-yl, in which one of the ring carbon atoms of the pyrrolidin-1-yl
may be a ring carbon atom of another ring which is heterocyclyl, one or two ring carbon

atoms of said another ring being optionally replaced by a carbonyl group.

7. The compounds according to any one of claims 1 to 6, wherein R’ is hydrogen, C;.¢

alkyl, heteroalkyl or optionally substituted Cs.; cycloalkyl.

8.  The compounds according to any one of claims 1 to 7, wherein R’ is C.¢ alkyl or

optionally substituted Cs.; cycloalkyl.

9.  The compounds according to any one of claims 1 to 8, wherein R is methyl or

cyclopropyl.

10.  The compounds according to any one of claims 1 to 9, wherein R®is hydrogen, C;.¢

alkyl, heteroalkyl or Cs_; cycloalkyl.
11. The compounds according to any one of claims 1 to 10, wherein R® is C; .6 alkyl.

12.  The compounds according to any one of claims 1 to 11, wherein R® is methyl.
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CA wherein , Rl, R, R3, R4, X and Y are as defined
in claiml. 10 20. Pharmaceutical conpositions

W@9poirihg a conpound according to any of cl aPCEHEPDOLEI355

and a pharmaceutically accep[ngg exci pient. 21. The

conmpounds according to any of ainms 1-18 for use as
er [ -

hcont sy el eI ERSy e LI SRS

activ3515 substances for the treatnent and/or

prophyl axi s of di seases treatable by a CCR2 receptor

ant a st or CCR5 receptor antagonist. 23. Use of

ion of medicanents for the therapeutlc and/ or
Bic treatnment of diseases treatable by a

tor antagoni st or CCR5 receptor antagonist.
20 24. The use according to claim 23, wherein the

L I T

piradylier paimsinyd, saidngtealpll pyridyhgndpyrinoiigd deing subssisuted by one or
£ . o )

L Ly W R OARShS I, o

alé}zlt enodkexy, hile Ghatlliyoxyahtlhgdn, optiomtillalsebstituted phenyl, optionally

%ﬁ@%@%{; %‘lé/g rg?h@?il% 6%\9%%98? | C%l %é&&alkylx&gl\gh%%ﬁonally substituted
thaghsel, Gud adkybteyrgtloptiosally, subgimeg ahbindethpnyh, halo Cy.6 alkyl
%}rrﬁglg){?%%lgr@gﬂpﬁﬁnﬁwu% G PREM GBSy r#bﬁ?ﬂ?oabet es/ CLl

nvent T on fas her é| ore defined,
particularly with reference to the new conpounds,
int edhedompesndsmedirdmgannry onselsclamd 1 e déedwegn Y5s phenyl,

pyridyl or pyrimidinyl, said phenyl, pyridyl and pyrimidinyl being substituted by one or
two substituents independently selected from the group consisting of chloro, halo Cy.6
alkyl and halo C,.¢ alkyoxy.

16. The compounds according to any one of claims 1 to 15, wherein Y is phenyl,
pyridyl or pyrimidinyl, said phenyl, pyridyl and pyrimidinyl being substituted by one
substituent which is halo C;. alkyl or halo C,.¢ alkyoxy.

17.  The compounds according to any one of claims 1 to 16, wherein Y is phenyl or
pyridyl, said phenyl and pyridyl being substituted by one substituent which is

trifluoromethyl or trifluoromethoxy.

18.  The compounds according to claim 1, which is

[3,5-Dimethyl-1-(5-trifluoromethyl-pyridin-3-yl)-1H-pyrazol-4-yl|-(4-pyrrolidin-1-yl-

piperidin-1-yl)-methanone,

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl|-(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl] -(4-pyrrolidin-
1-yl-piperidin-1-yl)-methanone,
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[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl] - [4-((S)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone,

7-11-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-4-carbonyl ] -
piperidin-4-yl}-1,3,7-triaza-spiro[4.4]nonane-2,4-dione,

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl] - [4-((R)-3-
hydroxy-pyrrolidin-1-yl)-piperidin-1-yl]-methanone,

N-((R)-1-{1-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)-1H-pyrazole-4-
carbonyl]-piperidin-4-yl}-pyrrolidin-3-yl)-acetamide,

[5-Cyclopropyl-3-pyridin-4-yl-1-(3-trifluoromethoxy-phenyl)- 1H-pyrazol-4-yl |- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-Cyclopropyl-3-pyridin-4-yl-1-(3-trifluoromethoxy-phenyl)- 1H-pyrazol-4-yl | -[4-((S)-
2-hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone,

[5-Cyclopropyl-3-pyridin-3-yl-1-(3-trifluoromethyl-phenyl) - 1H-pyrazol-4-yl |- (4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-Cyclopropyl-3-pyridin-4-yl-1-(3-trifluoromethyl-phenyl)- 1H-pyrazol-4-yl | -[4-((S)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone,

[5-Cyclopropyl-3-pyrimidin-5-yl-1-(4-trifluoromethoxy-phenyl)-1H-pyrazol-4-yl | -(4-
pyrrolidin-1-yl-piperidin-1-yl)-methanone,

[5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)-1H-pyrazol-4-yl] - [4-((S)-2-
hydroxymethyl-pyrrolidin-1-yl)-piperidin-1-yl]-methanone,

N-((R)-1-{1-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethyl-phenyl)- 1H-pyrazole-4-
carbonyl]-piperidin-4-yl}-pyrrolidin-3-yl)-acetamide, or

N-((3R,5S)-1-{1-[5-Cyclopropyl-3-methyl-1-(3-trifluoromethoxy-phenyl)- 1 H-pyrazole-
4-carbonyl|-piperidin-4-yl}-5-hydroxymethyl-pyrrolidin-3-yl)-acetamide.

19. A process for manufacturing compounds of formula (I)
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(I

comprising a step of reacting compounds of formula (II)

x
Y—X OH
(I1)
with compounds of formula (I1I)
N R'
4 A R2
R 3
R
(I11)

N

N
@
, wherein , R R%L R’ R*, X and Y are as defined in claim 1.

20. Pharmaceutical compositions comprising a compound according to any of claims

1-18 and a pharmaceutically acceptable excipient.

21. The compounds according to any of claims 1-18 for use as therapeutic active

substances.

22.  The compounds according to any of claims 1-18 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases treatable by a CCR2 receptor

antagonist or CCR5 receptor antagonist.

23.  Use of compounds according to any of claims 1-18 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases treatable by a

CCR2 receptor antagonist or CCR5 receptor antagonist.

24.  The use according to claim 23, wherein the disease is peripheral arterial occlusive
disease, critical limb ischemia, vulnerable atherosclerotic plaque patients, unstable
angina, congestive heart failure, left ventricular hypertrophy, ischemia reperfusion injury,

stroke, cardiomyopathy, restenosis, rheumatoid arthritis, diabetic nephropathy, irritable
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Bowel Disease, Crohns’ disease, multiple sclerosis, neuropathic pain, atherothrombosis

and/or burns/ulcers in Diabetes/CLI or asthma.

25. The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.

X%



