WO 2012/ 041817PCT/ EP2011/ 066697 1 7- HYDROXY- PYRAZOLJ 1, 5- A] PYRI M DI NE
COVPOUNDS AND THEI R USE AS CCR2 RECEPTOR ANTAGONI STS FI ELD OF THE

| NVENTI ON 5The present invention relates to new

pyrazol o[ 1y shP¥41s di n-7-ol conmpounds of general for t are
ant agoni sts of the CCR2 receptor. As guch, they decrea?gkggg?%g%?@n of the
MCP- 1/ CCR2_pat hway i nvol ved in nOC|ce£t|on i nfl ammatory processes, cancer
and cancer @Pg%‘tya}ﬁm@zmﬁd&d‘r &1 NG PR SOMTRIERT A8 TH?ISROU?Fe P& GSE&2 (RECEPTOR
pharnaceutlca conp05|t|ons conprising these conpounds and to the use of
these conpounds in the treatment or prevention of medical 10 conditions
wher ei n meHERD YRTHE WKENTAEN 1/ CCR2 pathway is beneficial, such as pain
and inflamuatory di seases. The invention also relates to the use of these
compounds for the inhibition of the spread of netastatic tumour cells from
the sit? o?heapﬁﬁﬁqnhﬁ?‘?mtoﬂ iglates (BACK GO LARIpYIEdinrd b lePmpaindsa pis éenkliﬂbvm as
chenot acti fbnﬁl\flﬁ@ﬂfﬁﬁ?§c afthfonRts OF MGz I\S,&B{o} ﬁQrsﬁ)ctheﬂlgysdé%eai 0,1 ivation @

nol ecul ar - melgh that are released by a wde variety o s and have a
vari ety of M&P d’%@%mﬂl‘a@t inyplyedein nocisemioRi inBanmatery peqcessess cowe mmebf
cell's of tRgIdGMACRNSIE Me idHnRoPS s RElO R A Rceulicd 8bh 9&55 R
basophils ang neut r op h§%F E:a]nd c%us% thgn?ﬂ%'nlg?%%e fr%ﬁ¥b ? 2 %+ood to
vari ous IyWﬁW&P@P@WQSﬁ@ﬁ@ﬂFWﬁbWMhﬁeﬁwggwéﬁlnﬂﬁt@ﬂﬁ@ﬂﬁ%?ﬁﬁwymtﬁéwﬂkﬁhes
have been {dXBiibfahkdeih helifABorbi &@%d:}ﬁ"i‘/c@ik‘% JERRY SRACER: fsuﬁl?‘gsc i ﬁr‘id‘em
cells, tunour associ ated nmacrophages, nmyeloid cells an el f's which
are invol viefammateryndispasegr oWhe Hnvendons blﬁ%%latesmébe Bjesd thesdicampoungs fortteeat i on
of i nfl anMmgtBfidkn 66t Spréa oPinb@SaRiyhéls lcammm Rsite %f‘éj% BRENS bl e for
the initiation and perpetuation of many inflanmmatio Iseases (reviewed in
25 Schal |, Cytokine, 3:165-183 (1991); Schall et al., Curr. Opin.

| mmunol . @Aéﬁépgiﬁﬂﬁgﬁ@4)) In addition to stinulating chenotaxis,

chenoki nes can induce ot her changes in responsive cells, including changes
in cel 13 shape, granule exocytosis, integrin up- regulatlon formation of

bi oactive Ehdplolfied Gisd- knotvﬁtaméﬂl&&%é) okfiePiafAl Rty R Tshbr ﬁ;’%&&ﬁé 8t 1%@ Wi th

| eukocyte activation, cell prol |ferat|on reS|stan e to 1riduction of

apopt osi s mpleculagicisi heisire relespddy acwidpraieneaf caliscand daverd Xﬂr@mogg@i%wdf t he

i nf | anmmat ofvilieS RARABkin&2 URL A virdh! FFTRt QY &’eu@ﬁ“ ! u‘ﬁl: e%% ﬁ taxis
and extravasation to sites of infection or infl annatl enol ci ne
fam |y is B9Rdages hedlsfegsirophilhpasophijscagd nﬁ&f@@alsmndmée ﬁ@mﬁemlmte &vinno aci d
resi dugs DeE weed o ARols 1§ fncdNthdSeRONMHpRiNLMeCANSEE | dues.
CCR2 is one of tﬁ% Ost%nﬁgc chenok ?ng #ece ?ors anéﬁgmﬁm%%ﬁb %ﬁmt e
surface ofbefibiprlicaied in thecatiegsHamand m@ingeagnce of capgpr stem cells, tumour associated

2012/ 041B1AREYRRZOTHMROBI aid oG ekt Tre GRbohS iGN ot dufn G dyPeng.

endot helial cells and tunor cell iS a receptor

chenoki ne Theyatiips meging| mﬁim@oweﬁilﬂammz celigc gteanqi m@mmauomwb atthem
MCP- 1 ( monggih&ni€ s nmt ﬁﬁﬁdu@n REPb&hdkaatibn aPRAAY ﬁlﬂmmhﬁune&]?egge Ncgﬂahxwé@ fbh CCR2,

and not any ot her chenoki ne rece&Pors identified so IS a potent

chenot&tti hﬂh@ﬁ@#m&ﬁﬁuﬁ§3ékﬁwés§@3ﬂ35£b§h%dﬂﬂ?é@“ﬁﬂ@ﬁﬁéﬁéﬁﬁﬂéwmﬁlbod
vessel endgiish 'toaflunﬁlﬂtl'né chcfrﬂopaE(QbJ:lﬁﬁlBﬁnes(blaQﬂﬁﬁ&c‘(ﬁ’ﬁe?&anéég‘h?}egpd%ﬁ&éeﬁ cells,
nmesangi al cells, alveolar cells, T-lynphocytes, nacrophages, and the Iike.
Fol | owi ng Aelndingchasgeship ffeélssl@wg resnele] $REHRFIMIPCETn YreRBRR, fosseisn orf

si gnal i ng &@a%ﬁ@dﬁndsrw | }éﬁﬁat%Eé)Vﬁ Jiﬁﬂarjmuré?lﬂﬂ§@ﬂ&i ViR A cyP hQhvaidY, inases,
and lipid kinases. -nedi at ed nonocyte recruitment 1s one of the
earli est srtﬂélﬁgra'ﬂfrﬁlatresw@a%fstq Bdyasen @b prartsiveand apgiosenesisy dbes shemgkines @ER2 i s
expr esged &y n@i@é&é’tcﬁsthénﬁﬂh%m%'\ééﬂ@ésb@dset eau@ihgrlﬂﬁalﬂﬂat&& hB&SEr GAkdss to the
artery well, ere its li 1lis |y expressed. I'n experinenta
nodel s of Cé‘?‘ﬁ’é‘ﬁ’ﬁ%@‘iéﬁ%ﬁ%"#@m%ﬁotsé?slOiFﬂfifFI@}hQIéﬂﬂamnﬁﬁ?II on depends on the
integrity of CCR2 and MCP-1, since deletion of either genes results in
decreased atherosclerotic Lesion formation in mce that 15 otherw se
devel op seWercdenpkigeslamily @y digidedyinto fogp pubtagiiliespbasepmumia nymipy @Y amBeraridg et

al ., Nat urgsdiéd b&Ren8R ikl 88 onPRIhHLobrvad eysteihe r&lduld. Cbﬁy‘?sscgne of the

100: 2552- 2561 (1997)). The infiltration of nonocytes in the inflammtory
ti ssuedlanden heicherppkifeapspiersang énfopnd: @ theatFiass i rogocies.onisraphisge S cells,
secondary source of several proinflanmtory nodul ators, including tunor
necrosis factor-a (TNF-a), interleukin-1 (IL-1), IL-8 (a menber of the CXC
chenol dne subfamly), IL-12, 20arachidonic acid netabolites (e.g., PGE2
and LTB4), oxygen-derived free radicals, matrix netall oproteinases, and
conpl ement conponents. Ani mal nodel studies of chronic inflannatory

di seases have denpbnstrated that inhibition of blndlng bet ween MCP-1 and
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(2003)). The interaction between MCP-1 and CCR2 has been linked to

i nfl ammatory di sease pat hol ogi es such as psoriasis, uveitis,

at heroscl erosis, rheumatoid arthritis, multiple sclerosis, 15 Crohn's

di sease, iQ{ldAMAIQLY bowel disease, nephritis, organ f j ection,
fibroid lung, renaﬁﬁ insufficiency, repal fibrosis, di ag‘%a /@;%glﬁ) 6(Efi-lpabeti c

conplications, diabetic nephropathy, diabetic retinopathy, diabetic
retinitis,acdyaisek ¢edls.veedrisangisopdethslial eesid ymonficlh étis & rcaentorderemmber ns of
neur opat hyor AEHIARAIIAE, Afné MIF. HAIOE,! HRb ARIAFERL MM el AEEICS)
tubercul osis, sarcoidosis, invasivé staphylococcia, inflammation after
cataract sEogewy, champiestisi protels i appesrs to2itezdct ewlpivgthc@AR Urrod ingt viysothahr oni ¢
urticari a.coehbeil Cedlial iy S ANNIERRLYa B Adnd E BLeor Bld FELGAST NITe,

H V associ ated denentia, periodonta i seases, periodontitis, gingivitis,
gum di Seasty, caifizps pyalec cellar blioerdnyespdteniletbeliab aelldi Hbroblagtm reberidoreytesmsowathdi ti s,
chronic h f a lfSt i r i i | Sor ders,
gl oner ul oﬁg‘gﬁlﬁ iy eI CLRS PR Sind RoRFRRRYR, RERTRIRE, B ) 3R

| eukeni a, PHE ciyatiPo by tifsceokraik ipdnd, ML ithel €CRY etcoptar; sipudling masaade 25
myel oma, Hod@ki DS ah i £ . dder, breast, cervix,
col on, r ect um k?ﬁﬁg%g)? st zﬁogﬂgﬁsgﬁﬂg%glnm’;ﬁc}g&(%gélkg%@ ollins, MIl. Med.
Today, 2:198-204 (1996); Dawson et al., Expert OQpin. Ther. Targets,
7(1): 3% A& o2 ; : 1 4 L~ n.Jr et

o D Sl RO Rl syork it e et GHE bt Nk 9 NBRe
45(11) : 1336 2thargglrqsBOOER2 is\waprassed byathonoc ytesf 4nd pavsseintial teamigratiey eftbesatéllon,
23(5): 567- Ther i ' fur ggﬂ‘l?g t agoni sts
t hat can 6‘2%5%%8%7%]1’5%3%% gég};@ft ?Zsa?lﬁﬁg%gp %%% I%@%I?g & in?q%fagn%?rat ory
di sease orathgrosderaey, artonial plagiedermation drperida pe titci inperte oLECR2BahdNEER 1 gnchased on
F he di SCOVefedfort H@Eiﬂ@r g&ﬁg Gaafts 1nnd£féta§eﬁaattﬂepd§ 191Jc t'é %@io{}@g)ﬁtﬂ!{igqﬁzm gtt{{%ﬂ y ©n
inflammatory conditions wth certain pyrazofofi, -alpyrimdin-7-0

mol ecuPes otherwvied deaelpp seaery dBsase (lorces abyMplt Gefb2:215-281< 1898k Boring 80@l., Nature
201210418 %3&?@4.@92(%9%6%%%& A VQ38meQ9R0385, Y88, ﬁ%gﬁﬁ%%ﬁﬁlghfo%'o?se
pyrazol o[ I, 5-al pyrim dine derivatives as tyiosine Kinase inhibitors for
use in théenapegsiele ihmgarretissuakind s differentianapatomacrophdger degirevidesi s and
i nf | ammat %rsxcoqaﬁgeaﬁ&;ofme%%ﬁﬂo{n%@m% hORER AR UdortieBoBY Kbl gl - 7-©
derivatives as 5 angiotensi I'1l) receptor antagonists for use I'nthe

t r eat ment (BNF-earidedspiinelu(Thrl).dils® & awmbérnolpthe (G361 Clemoking entdacilr Bsi2s and
hyper tygnsi : I , D-ia (oW WP eri.vati are

i Sol oBoq aarigfii il Mol #55 Rl shend ) Btk Dol HEEFBRL G o
andr ogen imetilloproigingse, anANDNERNEEODEPOIDISCCR2, cancer and net ast ases CCR2
and MCP-1 (as well as other CCR2 bindi ng chenoki nes such as CCL7, CCLS,
and CCL13 ligands (Yoshie et al., 2001) are strongly inplicated in the
growt h, egmapilingdptestindics ol chrenia stflammatosspiissasks dhveademandbwaied dfat phibgensf | n
general 1§ L ] @g? I [ ophages
and imn%gd&%%%gggke_gﬁ}ekﬁgccel gﬁf?‘gh@‘hﬁgf}? éé Sasg%j&l%re%ﬁaagﬁg%ol?{:m e geé is the
maj or Zfec s mniapsion ddinhibitadry AP rioisiagenisy {esher ofititadiparet solwpleoinadione

ITar r ow pr %@9&&@&_@@#@ SR haées&efpémp% [nfRib&- eqevaewﬂnlt;eﬁ%ﬁaﬁﬁﬁﬁsnssﬁﬁﬁst are

the many observations MCP-1 levels correlate aggr essiveness,
i nvasi on, apheYedpshBeib Moht end C&Ra kapgkowg &b shiee have demgpstraierothat mynoee Pl asna

CCL2 | evel nd o 0 .ent }at ed
W th tumonr SEE Lk e R AL O o EAREEy ARt SoRDheAke GRS o o
(Hef | er emogpcytes 19bdievedqiodbe] Kgpngnsikinderr be pabpgeaicity in hum@O9yltiplPetiynss phi sns
of th - i @pi.L.l SQed At i th
cancers] ey acat o s oo ah oL A AP AFRR ALEH I,

cervi cal eéamwsermodelaftiumanil ersnelit theyxperirpayd autgipwiune ensephalomyel REOBAE)Nar t er
et al., 2 i 5 i t AT 1Q: ..Sun. et al .,
2011) . Cag%fg)r‘esn @’lnﬁ" M%Rghﬁwgpcﬁﬂgﬁge%%ggﬁ%@g r??iEr% i(%%‘tg‘g‘dgi il Qirg

mel anoma (@renesd 08425131 260y Huaky galed- 2. Med 823 Z2hetdg @@01x| Fife e1819), )
ovarian ¢ e ) , eas n j1i-qet , 72 001;
Soria et g?ﬁ,ﬂa%gg?ﬂ%oﬁsa@g?% Beﬁ gBae% Elrchﬁz%ggﬁ I\%}b?orsl't gzgi‘&l 63? (}j%)ﬂogﬁe Chavey
et al 37 2@0movephksen in dbeurpgioid aniglg; andindhns disghse dud@Oeatveal ks iTNFet  al . |
2005; Salcedo et al., 30 2000) oesephogeal cancer (Chta et al., 2002;
Koide et al., 2004), gastric cancer (Ohta et al., 2003; Kuroda et al.,
2005; Futagam et al., 2008), renal cell carcinoma (Lukesova et al.,

2008), lung cancer (Cal et al., 2009; Wng et al., 2008; Niya et al.,
2003), colon cancer (Bailey et al., 2007), thyroid cancer (Tanaka et al.,
2009), | eukaem a (Mazur et al., 2007), multiple myeloma (Arendt et al.,
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the disease is incurable. MCP-1 pronotes prostate cancer cell grow h,
survival, invasion and migration, as well as regulating nmonocytic |ineage
cells (i.e. macrophages and osteocl asts) which are strongly inplicated in
prostate CapcRiy@sgm h and netastasis. CCRZ nRNA and pgotei.h ﬁ%(d%,,es& onis
10 greater within prostate cancer netastatic tissues conpare d o localized
prostate cancer and benign prostate tissue, and correlated wth a higher
G eason scBREEY et MREEAdmal antihpdiey aed selBhle jrecepigrsh sanaisel opirelpted Mot at e
cancer prQ@eessd A MApll Siprébion add$héedumuMObr %fﬂtx‘quixg:ﬁﬁcrgﬁag’esaﬂgdlygﬁﬁ cancer
cell proliferation via activation of the PlI3KIJAK in a paracrl ne
and aut ocr¢¢ie? Rasraeatly bespespegested & influorge ghe @qyelenmeat of 0@@@69“‘1 Fpasiagdowt h

15 of subciaReause YEBR%EbA S8 aPsbificl ARIAT kadakY 28 tanﬁha Wrelmaﬂfe' body
whi ch aI so reduced macrophage infiltration and vascul ar Loberg et al.
2007a) > | rindRenaEarh adipese gittusampanpiaggseridnipily forsiisk tanem obafsnw@pd its
sever el y inibihiid Sfls@éedlate dFRYEd AN v ression
(Loberg et al 1 Seg as eWe as ﬁg% bt?%](lgtng %Ef"gzﬁg”s"’gf ?{)Bnﬁg:ﬁ?ﬁwbﬁgne (Li
et al., zdwgddltm, @@Réwgnahﬂg)m@}) plap@pathazawt rieln nflrepathid mibl. itdhnteat shofvn

et ast asesn, elBficd KU ff 85;@9 hon
(Pienta andthg'bergc 2005 egﬁc%@%mgﬁ{ogp&h%g% é%&fﬂl Q&ﬂ§%§%%d8§

pr e- ost eodh2Essting dhap refyyisment anfl pdivAEan freaatophage pt nisrogbd toostnebt@lma:smhy( Lu et
al .. 240070k im@Adnd Sle H SO pdif QY EFphdle BTP t gs)% o8l | on of
CD11b+ cel | gml nt otrogteocf)éstts Zut ani 2%%%1:}% ‘2%6 d evlé}rﬁa caﬁ%ers

met ast asi Z8008Dedoni nantly to the bone, including |ung, breast kidney,
thyroid cancers and nultiple nmyelona (see Craig and Loberg, 2006). More
than 90% of patients with advanced prostate cancer presented with evidence
of bone mdhasintgwicion BitapeneMGhH-1 ,ang00GR2 hehbedn dinkeds top inflemimamky dokaei n t he
deve! oprme RhnbeaRONth hAfBRLRT I AREASLRrodst B IE A I OniAH0 Rh BBV
using a human breast mour [ ne I her eased expression Por WeP:

pronotléd [Caehy’ Saiﬂﬁdasmn@nmwstbawlshsam replygiscpreantallggrafivtelectdn, ﬁemmiridmgy
tunours. Ldisfg £ r o

bl ockade w | _n e,e% jé’crtllg%i/gt){bgis ?‘ﬁﬁ]\é%l ta?cﬁﬁl ¢ Cbrh%}lcgth()% d?%t?c neﬁ%gr Llfyases, as
vel | as t Webeticsie@ndpathy, |¢ﬁ¢¢%f¢l@ﬂﬂg diabgidy 2@1@#@4&&&!79@'&3!5@2&5&@/ DO6HLY 6 The
liver is ft, RE kL [ C C ancer
being a rnat(j;}gjrS ca%gggx th? r%“fgrr? € ﬁiln? (ﬁ&g%h%r t a?é&?a%%ﬁfgth &b%{eﬁi @g?m?q%séséctl on
is sel domS@mlmslSvmvam@cﬂaRhéhe@C@cmﬂammgon nft@C):am@% &frgecjas@lsrglclvmnjs can be
ni 9! Yoo RS Cfluhfladde CEanbiBL A96AR0 Scn T Bl Bk NG R fibgd wth
a poor prognosi s - 1 expression ‘apparently 1n eaS| cancer stage
5(i.e. bei gig a8fbyo. éﬂ@dﬂswcmwd|dnmcrélasmom@é§tsamscpqmﬂmay,gerafltisegunet al .

2007; Yos e I o] bl asts
and nor nallals%gr%l Oelllgtcsar dé%%‘ragamm%[%thi&u% ecrﬂtotIl @%c%@ ﬁ%eﬁﬁg@lg& %g&ﬂml | er
et al., 2@nglostezmse)estewyg@mrﬁmgmtdﬁﬁatdetshéom@mbunphlatsssmﬂamrecds ﬁJidblamcl:atsast s are
derived f I r r Iy,

There is l[;: %g}rug? %?%gg)gﬁr%%%%ﬁ%evﬁgggy e#)ggﬁ 1hﬁ1&| navo ?e v agrpgl\?%ﬂﬁlia and CCR2
i n t hé>gr suelmantodgking| disarenandotardumme o8 thﬁabieﬂdplalbtea&tuwa\nx,wdon tehigm,
recruitnme r d 08 t he
Sbove  oausRe TRy SRl BRER TGP R ROy JoP Afid Pk FISARH PROAEBRARL, | e

t r eat nent AbfEpenOsirs Theﬁaﬁff%u TEpBY-48.{20088 Cpmnot st nBrasi3al2B e 1299: ddid (from
many tYpesyaln f GANE ALy FANT1ALSHAGHEING: TR ECRILLIBR g¥04f sclfRplgphages

and nyeloid cells to pri‘mary tumours, thus reducing t

vascul ari $33@906);Wadpaiali ffienation dnd reggpsertion RIS T- ﬁ@F@Othhl b| tors will be
usef ubgfor the inhibition of the spread of metastatic tumour cells from
the site of a primary tumour 20 DI SCLOSURE OF THE | NVENTION It has

sur pri si ndhsre aains p oepd donfivgher CRE2 artpgopipis ahedtag[be 1Sd &jrpyaventing preatind a
conpounds (@R Genaf Ak nﬂfammhamgéaae @Rl ﬁg‘a@eéto?ﬂlgﬁr{xhﬂ% Mbed%gﬁ%% or and
can decrease activation of ATs Thvol ved in
noci cept i b¥feduvd thafdisapvent @ray apﬂ@éﬁésﬁsés athFhf@HZSf dl@nM@Bﬁﬂ’éCRa?r pathher &f or e

pot enti al Iy nmat or y
di seases, En\:ftlfalféliﬁlf%{())‘r'SJ %Ohgu%r%ﬁ?l%l ti og%g%zaﬂm HP? Ofr%l?lg%?%tcgrg&{eﬁ% r cells
from ?’ﬁe Fiduee symptame i apabigett unour . Consequent ly, the invention relates to
a conmpound of formula (1), 30 (I) WD 2012/041817PCT/ EP2011/ 066697 7



Rl -R5 are each independently sel ected from hydrogen, hal ogen, cyano,
Cl4- al kY1, Cl4- al koxy, fluoro-Cl4al kyl and fluoro-Cl4-al koxY; 5R6 is
sel ected from Cl16-al kyl, fluoro-Cl6-al kyl, hydroxy-Cl6al kyl,

Cl4- al koxy-wd4oe12@k#gyd . Cmcycl oal kyl, C1, 6 al kyl car bon

C16- al koxycar bonyl, -CO2H, heterocyclyl, heterocyclyl- )éﬂf’ZIEPIZ?gm“G”
het eroaryl and heteroaryl - Cheal kyl , V\/nerei n any heteroaryl residue is
optionally substituted with Cl4-al kyl; 10R7 is sel ected from hydrogen,
hal ogen, cwmwsﬁmah&m*o mdosz@é@alwdi?@ E%io?i 5-afylimidfR!deSt8 6k fal Qi

- CH(R9) -, r\% Sl) 0- and. - B a@y%B are each 9iine
i ndependentyse Bhiiqrs fpr % tﬁ?&?%@ﬁ of mefaliléwlc f@QIQPaéE}YkéfI‘IVPSCICrOSIS and
15cyano- ClénfRtstory Gkl WﬁS/@(ﬁSQﬁs‘é)blses ﬁﬁé‘lblﬁ wldpmdhea) lﬁ¥+vat1ves as
- Cheal k¥l ene- N(Rt |.A)/ n11Bphenyl - C14- al tgq enoXy- Cl4- al

het er oary| 2eXesy D FFEPIRE pRpgsaips| 1 uselia- I{%tmeﬂérﬂf F&Noéﬁﬁ@ﬂ%ewbget her
with the nipitiagan afeitib@sivhisd ﬁﬁ@ﬂen@w b&d&ﬂﬁmaﬂ qj’ymzéioﬁ 5. 4]&&:1&9 ol
menber ed saturat ed heterocyclic ring t| onal contal ns an

addi ti onal W@Yeéa%rﬁ’isgléff-'éc%SeGaw‘fl@mrﬁnlwtwg iBings dix Y@ rR00HASShhiaah as i ng i s

opti onal | y asdbieh idnitied iviidwlgkesl kyl ; RO and Rl are each selected from
hydr ogen and Cl4-al kyl; 25 RRmand win are each i ndependently sel ected

from hydrogen, Cl4-al kyl and phenyl; O RI1A and Ritn, together with the
nitrogen arCoreiQnidbhhfiindidifyesar e bound, forma 4- to 6- nmenbered saturated
het erocyclic ring which optionally contains an additional 30heteroatom
sel ected fromnitrogen and oxygen, and which ring is optionally

subst i t ut edcrb taha Ficp-aleyball &r&h{érdﬁﬁzzt ﬂ%ﬁal gEhehf%ﬁﬁés éa@t?a bctd, ('%;Lf Myl or

sel ected fraom hal o%e]n cyano, Cl eal al koxy, uoro
f1 uor o- CL4GFkbklsan Gfoslwtzéi%?%wsftrqm@ﬁsf/lelzmeﬂﬂm%mtB esebishided athat t he

compound i fetahticSPtBE bed nimBeR $rM8n@FOUR LRDSI Skl Bfkifted th
6-[ (2-Chl oro-4- fIS%oropherlllyl ) met hyIIl] S7 hyggr oxy1 mat1 yb] A iy Cquzyrran?t%dyl nmet hy

1)- py Zo?tgfo}_los Og}lﬁy‘fppl}ﬁg% g lgur@a?qg@g(gqqﬁvg@lyclmd cells to tumours and metastatic
N-.( 2- Cyanogdiihyd the anﬁ&r%échﬁﬁ)é'np%@l%ﬁ )aﬁﬁugﬂ IdobifisdA P%Waﬁ%t? o bRt ewPY T azol

[1,5- 5a] pyri m dine-3-carboxam de;
[ (2- Chl onag%lt?Il 58t Bk @l IPlave 1olpr | Of7nanjclap ijerest petths many. gtpemyitiony thet hy | ) -

(0]

6-

pyrazol of 11)\/153’3{] 1BY&lls dBt:Eliatd Gich a@@‘é@f%‘&@@ %aswn macrophage content and

7- Hydr oxy-5- et hy1- 6- (phenyl net h yrazol o[ 1 p5 g] pyFﬁl1 raﬁndfm log ecs:l%}nboni tri
| e: many turiour types. Plasma CCIL. ]eve]s tend to be elevated in cancer patients and are

N12- ( Beg y! :imicm/ddaﬁlﬂi Reb@t g lir Pardeke2 wﬁth%peragrzb@%f%t Mydoby, Gv 4148 0Q2: o et hy!

- 10pyrazol orl, yrim dine- ga car boxam de;
6- [ (4- Chl o%b??é’ W} ¢prars (ahgr @k-GRIDN, 5- di met hyl - N- ( phenyl met hyl ) -

pyrazol o[ 1pdiyrad mgvbﬂmee:ézz:@erc O BdH AR CP- HCaL2 ificant]
6-[(3-Chloro h&r% ) met hy1] - roxy-5-meth Na-re Sl-gBI lgar?We S??C Sedp“g}}}lazol o[1

,5- a] pyr i G niact ne%_rlﬁopggxpﬁnaemc@gmg prostate, Xladder breast and cervmal cancers

N- But y1- 6- dzéﬂmﬁémrapheww&mblaﬁ hyessonard & i 581 dYdna PeRAEP AL 5-
al pyri |d@e 3-car boxam d

N- But y't- 6 ?ttel‘ilﬁ?%l"b&ﬂé(?\y;w}?ﬁé'ﬂh%ﬂl})- 7- hydr oxy- 5- met hyl - pyrazol o[ 1, 5-a] pyri m
i di ne3- cardaxadind@hich MCP-1 and CCR2 have been implicated include melanoma (G;javes

[ 6 [ (4 Cnl %rg) pIE]oegg%l glrge(}(t)Sh&heng et aly d1r98!3( ov5anarLe (Eagcelr( rgﬁlsz e?tla? 1995) bre§s¥£;n$rdl n-3-¥
(Saji et al., 2001; Soria et al., 2008; Soria and Ben Baruch 2008; Mestdagt et al 2004; Chavey
et al., 2007, Valkovic et al., 1998; Ueno et al., 2000; Valkovic et al., 2005; Salcedo et al.,
30 2000) oesephogeal cancer (Ohta et al., 2002; Koide et al., 2004), gastric cancer (Ohta et al.,
2003; Kuroda et al., 2005; Futagami et al., 2008), renal cell carcinoma (Lukesova et al., 2008),
lung cancer (Cai et al., 2009; Wong et al., 2008; Niiya et al., 2003), colon cancer (Bailey et al.,
2007), thyroid cancer (Tanaka et al., 2009), leukaemia (Mazur et al., 2007), multiple myeloma
(Arendt et al., 2002; Johrer et al., 2004; Van de Brocke et al., 2003; Pellegrino et al., 2005) and

35  prostate cancer (Lu et al., 2007a).



20pyrrol i di nyl - met hanone;

[ 61( 3- Met hyl phenyl ) met hyl ] - 7- hydr oxy- 5- net hyl pyrazol o[ 1, 5-a] pyri m di n- 3-yl
][4- ethyl-1-piperazinyll-nmethanone;

6- [ (2- Chl orwo4ef2lo@iophenyl ) met hyl ] - 7- hydr oxy- 5- met hyl ﬁ‘ﬁﬁz -

mor phol i nyl ) propyl i -pyrazol o[ 1, 5- a] pyrd m di ne- 3- car boxam e&&§@66697

6- [ (4- Chl orophenyl ) met hyl ] - 7- hydr oxy- N- ( 2- met hoxyet hyl ) - 5- met hyl - pyr azol of
1,5- a] pyrl m di ne- 3- car boxam de;

[ 6] (2- Fl uorSPYREASARREL hyl | - 7- hydr oxy- 5- met hyl pyr azol o[ 1, 5- a] pyri ni di n- 3- y1]
-1- piperi d’lﬁﬂwme)hm@@O prostate cancers were diagnosed in the US 9

N13- (2-Et hyl - 1- pi peri din q]l, 6- [éQQQH uor ophenyl ) et hyrf] -hycfhoxy 5-
met hy! - 30699%@519%1@0@9%}2&;,@?%@@ gtad. 2Q0Ph oBrastiteieancer is the second major cause

6- [ ( 2- FsuohppheayRimBsd wddatisy el U3 WnRry REMM 5 (ReRREOKLE sy ERZ 0! ol 1.
5- a] pyri m di ne- 3-car boxam de,

[ 6] (4- Chorétl?ﬁjéﬁ‘i@*)srfﬁ‘iui‘ﬁ}"q 7- hydr oxy- 5- met hyl pyrazol o[ 1, 5-a] pyri mi di n- 3-y1]
-1- pi peri duawd preMdeaNRaRite MR 2QH QAR BLIREY R

64( 2- Fl uor ophenpl met h?/ll e7ch cfr ox?—rN 5-di met “hi|§f aggil(ja/ﬁ g‘?‘z‘”‘ o Weu s
pyrazol of 1YQ§111§le}}g>,m0ﬁ?C@[ 1¢, dneage gplﬁﬁogggm@rophages and osteoclaqts) which are strong]y

N-[ 2- (Di ”E'ﬁrh[l)ﬁc&@a PG doho-gldod EALALARARMIOKIEHINA b IO Rk TEL Y1 PY

razol of ri mdi ne- 3- car boxam de;

16-[ (24 IéWé‘ﬁhéfﬁVP)ﬂ’i‘éfﬂFFyFﬂ}‘C"? W@Fﬂé&;&wwmm@ypdmh@p Pr@tate] pyedr mndli n- 3-y
11-1- pyrr ebdigh fRydad BLN2 BN R related with

16-[ (2-Chl or (l)gizfﬂf Imltjor oli)henyl ?ﬁé&ehyu dhl%!ulf/r ?183‘?9“ %wre Su%ﬁ/ftm)grt%dég?s rfcfpgg al pyri
mi di n3- y11“f“ﬁylﬁke@)wethlpwmﬁmcﬁamﬁﬁ@ﬂon (Lu'et al,, 2007a). o

[ 6- [ (4- Chommupe 'ﬂiﬁhée@ﬁidly laha Frcay SR8y car HI%EII%YZ’![IB&I vBZRLi0kibn o1 HPURKME N-3-y1
1- 4- 10nor phol i nyl - net hanone;

[ 6- [ (4- Vet RygYdR§ ParAetoR yadanacrgemans Gobrss phyl (PPGidel eofll 2606 Thy giowitdi n- 3- y
11-1- pyrr ef dublbuddhbodiBidhRNene;

61(4- Fl uor opﬁ]enyl )?ret hy1l] - 7- Gﬁi/lclij?(l)r;(hyj-m-i iy aﬁm MC[PZ ?nﬁllb(r)rgrw 0 ?lqr?yrﬁdeutcﬁyl ] pyra
zol o[ 1, 5- a%@;?]?"ﬁgq;ﬂqﬁgmgmé arth JacaREE - (L_o}garg et al. 2007a). In metastatic colonisation

[61(2- Cnl os@egmsatummg wlmeﬁwwre;; M@ N emn ThdYY LBY @50ki0ht ve 2] PYTi M
i di n- 3-y1]-4-norpholinyl - met hanone;

61( 2- Chl or EffdsargsHet Hybgre Ly 210FR0as Belres inlibiting ¢qbrasyemestimtione @y etazol of 1, 5
- a] pyri m giogerda garpgysam de;

6-[ (2-Fl uorophenyOrret hyI] N-(2 furanyl met hyO- 7- hydr oxy- N, 5- di net hyl -
20pyra%Q)I o[ 1, 5-aj pyri m di ne- 3- car boxam de;

61(4- Chl or pphenyt) met hyl | - N- [ 3- (di et hyl am no) propy1] - 7- hydr oxy- 5- net hyl pyr
azol o[ 1, 5- a%ﬂ—f‘é” m di ne- 3- car boxam de,;

N 12- ( Et hy Fpisiplishmesof saqpeses do Pelze-tfsrsweipweﬁgnqchetuma]red?bmymsmwﬁ net hy
| - pyrazol @ent aad &ekd, DDEH; TecRnGah RO d

6. [ (3. o O%eghen rret o Belndy éxyiﬁﬂl—iﬁ) %CP?5RI-0 otes pre; osﬁeocldst celll)fusrl)(irllr azol o
1,5- a] pyr'f"%’ili Hpq%r)én@ rghflpgbgfgﬁlp stséhluetal 2007b) and is also 111volvecl in promoting the

6- [ (2-1 uogigabanMb) BECOY I+ delyigo Conbodasds BRLAYH: -RY 5@RBD! YedurT-@hdYr I M di n

e- 3- carboxam de. 30 Mt her object of the present 1nventionis a corrpound
of fornul amf{Yasize Perdpinalilyatgdie bensy insliding lung dreagiykidney,othyrdisdeandras andhe

conpound i Gulipk nSeloRa (@ (rii®Ahd DéheR, Q0G%).CORSL S 5§ oF |
N-12- ( Et hyl phen;?gm no) et ﬁ IF)I -6- e%'fl uc))rophen I )mg,t patﬁent’} WIthc?(rj‘(J)ag(lg/edS nmet hy

| pyr azol O[qo%at%_cjaﬁgﬁr pﬁ:i;e(ﬂeﬁémtg e@éq;qggg%{wpﬁ@etastasm hah et al.,, 2004).

6[ ( 2- Chl ormapharthys medcl bold-iYifr &% Hofindte bhYbre Nargchsd BEAWARY OBY 2 R)fpaz0! of 1
o4 30 (2009) showed, using a2 human breast tumour line, that increased expression of MCP-1
promoted lung and bone metastasis and subsequent growth of secondary tumours.
Accordingly, for the above reasons, it is expected that CCR2 blockade will be effective in

inhibiting the growth of bone metastases, as well as their seeding in the Jung.



35pyri m di ne- 3-car boxam de; and WD 2012/041817PCT/ EP2011/ 066697 10 6-
((2-Fluorophenyl ) nmethyl | -7-hydroxy-N, 5-di net hyl - pyrazol o

[ 1, 5-a] pyri m di ne-3- carboxarnide. 121-R5 5The groups Rl, R2, R3, R4, and
R5, RI-R5 awe eammsindependent|y sel ected from hydrogenge 25)19;3%6%70r
exanpl e fI uoro, chloro, brono; cyano; £14-al kyl for exanple y et hyl,
npropyl , n-.but y| but sec-butyl, t-butyl; Cl4-al koxy for
exanpl e rret g;y‘g'I%WHBQV”YW?JP%‘BE&?WX@W%ﬁ&?lﬁwﬁl Bten Reing 3 Bajputagseyof

sec- but oxy carer ieﬁfeﬂ-riinﬂaﬁoyy ,Hof\a‘evkﬁrlﬁeﬁeé'e@tlonaak kathord BUfrat¥ %@&ﬁz@n&%@&ff%ﬁhw
trifluoro hh’éjf qu th and 2,2,2-trifluoroethyl; and

10f | uor o- C oK ‘3?3% ﬁ%‘l%" 'f".g!ﬂfweﬁhfﬁ%%vhbx@y mgfigtases, and high levels are

2,2,2-triflasosioed haxy. pobtnpragtﬂﬁlﬁflﬂcpﬂdzxﬁ It a%sﬂ&nﬂ?lmo%%sﬁg %&E&Iﬁ&f&&@“t '%’
met hox n-a ye

sel ect e fro dro 0 met h

nore pr gf er(lr gﬁﬁf&%ﬂWn‘f‘gﬁflg’f?@eda?%ta?tﬁﬁé’ﬁ@ﬁ%i’e ﬁf“a/e)}’ e5 ) 847 o oshirande s/alr ogen,
Mor o, chl 0|2009).brom) and CF3. 15 In alternative preferred enbodinents Rl is
hydr ogen, %n% - are independently selected fromfluoro, chloro, brono
and CF3; or°R ‘é?ﬁd“‘?%" A T EORSts g W@@bwb@sté&éwewfti@bémm thy

sel ect ed f iiedck UQT PNFG NVRIIEr ePLOMBOANS0{eh3 5y ksl - B%?f’ ?ih@'o

hydr ogen, and R2 and R3 are egch i nde en({:lagn?lfgg Sn% gf:at rom SS%’FISd
chloro, br §hblsitarcfgivedfromithe mrgnal 112@ stprda R@ean@ammmmg@muoamd R2 and R4
are eagdp independently selected fromfluoro, chloro, bromo and CF3; or R,
R2, R4, and R5 are hydrogen, and R3 is selected fromfluoro, chloro, br oo
and CF3; ofhgreis theseforpabundart cRlenge orteimpgermenanfdMED-liagd EER@ it thel gfowoim
fluoro, chho¥ RvelimiPorshelr r red th and R3
are mdependenﬁgﬂsel%ct ed f%’grﬁaﬁdﬁ%?)gﬁa%dé%é ‘%‘Iﬁ%séocﬂﬁedcf g suc

i ndependent e sadrenbages. Fordhn dbpvroeesomsritlis @@cteQ@atF@mmgtmﬂFﬁeuseﬁﬂ&el ect ed
from CL_6- alkidhulel o XARI Gl Y RL O ty
|sobut sec- @}/ N ut;&/) lga}lrs%nr g&%&}% mg Q Jﬁmﬁé 3‘00 g?axny ﬁg’ﬁst Q‘J and
hexyl ; I UBANERT), IHFWFIDE@IP ff@xatmshte)f ma%p@wmymyelbmilcﬂlsumpmmy fyloprs,

2-1 1 uor oet il 2)dng aiinch tgﬁlv% ugs Qﬁgcg%hsau&‘? 1 yq%a 47 S5tis Gl ind bcigeam! €

hydroxyrret%b gdrox e r oOXyprop

hydr oxy- 2 K pilbhryuse tfpnﬂlamhdutym@ﬂwapmd cﬁfometa@baacnqufneurrmﬂsﬂmnyﬂie&ﬂfwl
et hoxyet hyfap ¥usihyl, 1 sopropoxyethyl, n-butoxyethyl and

t- butoxyethyl .5-cyc|oalky| for exanple cycl opropyl, cyclobutyl,

cycl opentyl ; C16 al kyl carbonyl for exanpl e nethyl carbonyl (acetyl),

et hyl cag bomleL@jg@Rg o PRl eRERPIN ;.  Ch6- al koxycar bonyl for exanple

nmet hoxycar bonyl, 35et hoxycar bonyl and i sopropoxycar bonyl; -00211;

het er ocycl yl for exanpl e piperidinyl, WO 20121041817PCT/ EP2011/ 066697 11
tetrahydr Lahy i nyl,
nor phol i ngpwaigﬁllyrbg%%%ﬁ b?ér?llyﬁﬁlet lﬁ[l{ag%ér ? ?tflglgl %@any‘ﬁ J?'é! Boen?% ‘?ef fdand
honopi per a&P¢p formda & é@)ﬁ@!aﬂq’m@wmﬁhamﬁﬁ rf—f@ptoemairrph dequéase adtiditivn of the

L ety cPlRSSAthdinin WRA Y @0 OERNOHIoR-da YirIRLINLy plagherofty! for
exanpl e furyl, pyrrolyl hi enyl , oxazo I soxazo RS EvAC

thi azotyl compongle, 2 élfﬂﬁfcgrp popphallyi wspful prtl’ut rvieafinant| or p:evemamobmpam and

qui nazol i rlMﬂamrhaﬂSl’?'d}élaased RO} ﬁW IiHhIHI{ﬁ)QlIOEFq'Bl +3ad 6f§19ét£fl8é fof¥bhe ceﬁs}/ ESE Y
pyridazinyl, pyrazinyl, quinolin gui nox nyl, oxadi azol

t hi adi azol%‘;‘f30 WWUW%QPHSSQJG ﬂﬂhwmmmd@iﬁm anﬁ}mpourldﬁfbmmtadﬂl oxol yl ,

1, 4- benzodi oxi nyl , benzot hi azol yl, benzi m dazolyl, benzotriazolyl and

cl uomanyl ; and het eroaryl - C14- al kyI such as 2- (pyr|d| n-2-yl)-ethyl and

1, 2, 4- oxadi azol - 5-yl net hyl , wher éi'n any_ heterortyl residue is 10optionally
substituted with Cl A-al kyI. I t be't Rpe gf ed enbodinent, R6 is

sel ected from Cl4-al kyl, fluoro dpoxy- Cl4- al kyI ,

Cl4- al koxy- Cl4-al kyl , C3_5-cy¢to AL al koxycar bonyl . More
preferably, R6 is selected from @3-al kyl ®wr exanple nmethyl, ethyl,

propyl, isopropyl; C34-cycloal kyl for 15 exanple é{)cl opropyl or

cycl ot yl ; and Chral koxycar bonyl for exanpl e methoxycarbonyl,

et hoxycar bonyl g |soegé @ car@ Xl Yet re preferably, R6 is selected
fromethyl, i goﬁrp G S8Ry e brSO]c‘,@‘& EFfenge‘)’W‘et‘P‘é] parer Bglomer.y
preferred enbophcnthera@\HoSldSSieeﬁf,&a'derélhom i sopropyl or cyclopropyl. 20 R7
The group R7 is selected from hydrogen; hal ogen for exanple fluor, chloro,
brono; cyano; Cl4-al kyl for exanple nethyl, ethyl, n-propyl, isopropyl,
and -C(0O)N(R8A) (R8B). In a preferred enbodi nent R7 is hydrogen. 25 A The
group Ais selected from-CH(R9) - -N utio.

) 0- and -S-, wherein R9 and Rl are as defined “above, for exanple
hydrogen or rret hyI et hyI n- propyl |sopropyl In a preferred enbodi nent

g P Y T B o ~1 '/ P PR g P I I R - DN R




The groups RBA and R88 are each independently sel ected from hydrogen,
Cheal | cyl for exanple nethyl, ethyl, n-propyl, isopropyl; C24-al kenyl for
exanpl e allyl; cyano-Cl4-al kyl for exanple cyanoethyl,

Cl4- al koxys S for exanpl e nmethoxynet hyl, nethox

met hoxypr oﬁ?m%}al‘é 7oxyet hyl, isopropgxyethyl, n-but ox);ég{r@/‘%mg[}fgﬁm

t - but oxyet hyl ; Cl4-al kyl t hi o- Cl4-al kyl for WO

2012/ 041817PCT/ EP2011/ 066697 12 exanpl e 2-(nethyl sul fanyfl ethyl and

2- (et hyl sul f anyf e 3 o= - V. I -614- | for
exanpl e phenet%yﬂk; &gﬁ%ﬁ&%‘% %f?f{tgl Sk%f}&% %gﬁ& néﬂapl) eﬂ’gc%llgf %71 ?J%ll’kd”

het er oar y| - Cl4alkgxgyiluote ealshpidedlupras§riadkaxist hyl ; and

het er ocycl yl - C14- al kyl for exanple 2- nethyl furan; 5O° the groups RBA
and R8B, together with the nitrogen atomto which they are bound, forma
4- to 65 nmenbeRett wktted dvedChetlie.oByoed-Cos-tlkrighuixg i oplkilo Sak-poxydhtai ns an

addi tional het a0 t f bl 0gen, i an eng i ring is

optionally subig%ﬁ’tg'g&d&%h%ﬁl’ %ﬁﬁwb@ia%b_es %?%ﬁ’ghn??%gqlsggg‘% gﬂﬁl °

i ncl ude for exiztpboyclio® pradkyl. Nestereand ahdrpatérgdryldl palkal i wherein @niSheteiofiyt

preferred conpunds, S’Jtioﬁeﬁfﬂhﬂsﬁm(ch)wilﬂr(ﬂ-taﬂ?l- conpounds sel ected fromthe

group consi sting of: ’

6- [ (4- Cnl orophenyl ) met hy1] - 5- net hyl pyrazol o[ 1, 5-a] pyrim din-7-ol ;

5 Mot g - 6- {1 4L EAdlo FoRTRLADY) RAGIRY! TR )] DY LBl Gt Sy@bpgyr 1 m di n-7-0

3: [ (3- Fl uorophenyl ) net hyl | - 2-(pyrazi n-2-yl)im dazo[ 1, 5-a] pyri m di n-4-ol;

i_— _E'él_hyl 760|{ [ 3- £ LUQL Qs Prdih EéﬁﬂR%Q,r_ﬂfﬁiﬁ)t])lb);Qﬁ@ﬂy' ] met hyl | pyrazol o[ 1, 5-aJpyri 1
iidin-7-0l;

6- ( 3- Fl uor ophenoxy) - 5- met hyl pyrazol o{1, 5-aThyri m di n-7- ol ; Met hyl

6-[ (

6-[ (

2-F

i

4-chl orop Y. hyl | - G- I - i gl dine-5-¢ xyl at e;
2,3-Difl ugl?agp enyl %%’e%a%}ilw %n%?%ﬁ%%dg%%? gf%B%Ean Arlg;ﬁn %“n@{ﬁ@l ;20
| uoktd- 5- ({ 7oyl oxajkyh- mEt-hylkgryrazelkgl 1, Galkylthip 6 ealkyl6- yClaaktanke) benzon
trile; LAy 11B o O R
64( 3- Br onp- 4- Hor %(Bhe)hylp)h et ﬁ)‘ﬂ le% nlglt]eﬁlgplﬁypgj/lr“‘aa%%?’orlle,t%?aﬂ)lycrlf Ak 2 o)
6[ ( 3- Met hoxy pHetepicyetptGustalkys- net hyl pyrazol o{ 1, 5- al pyri rni di n-7- ol ;
641- (4- Chl or ophenyfl et hyll- 5- net hyl pyrazol o[ 1, 5-a] pyri m di n-7-ol ;

61(3, 5-di fl uorophenyOnet hyl ] - 5- et hyl pyrazol o[ 1, 5-a] pyri mdin-7-ol; 25
5- Et hyl - 6] (3, &B-and RfY, trgetbprhweithythy metopapl atqyy tawhibtofhty Bre dpwyls fomndi 14760l ;

o g (3- gl or o- 4z £ LuoroRhienkh) RELDNL: Fgt BYIRY bRl LoRaiRd PWF bfidiar 7- ol ;

[ 3- Fl uor o- 4- ( theiekdatror seiasted yioinohereph pereeygén, aBl whidpym oy cptzohlh{ sib&itwgdoyri m d
i n-7- Ol : with 1,4—311( 1;

6-[ (3, 4-Dichl or op(I;Ienya/n’et hy1] - 5- pr opyl pyrazol o[ 1, 5-a] pyri m di n-7-o0l ;

6- Benzyl- 5- cycl opropyl pyrazol o[ 1, 5-a] pyri m di n-7-0l; 30 5-Cycl opropyl-6-{

[4-(trifluor 0E£§§?§?$w%46%& v hk‘%ﬁ%ﬁ?%ﬁd elﬁlaj%a] pyrimdin-7-ol;

5- Cycl opropyl (tritluoronet eny t hyl

}pyrazdt o[ 1, 5-al pyrimdin-7-ol;

6- [ (3- Cnl or ophemy gty | ]e a7 iG b QRERRYERY] AP R BT 8 b 7- 0l

5- Cycl opr opyl%ﬁ%—qﬁlr % Ieaorlorﬁ‘gtrﬁiy%%%eny%/i met h%iggyr élz‘g%gl[al, E a?yr imdin-7
-ol; 5- ®&rcl opropyl-6- [4-(trifluoronethyl)phenyl]nethyl

Jpyrazol o[ 1, 5-@}pyLignied] Dzal= Q) : hi sy

Cyct opropy1 6|14 GBI A | UL S S S 7o
WO 2012/ 04181 7EaeER2 Qdiuaed 6derocyclic ring which optionally contains an additional

30 heteroatom selected from nitrogen and oxygen, and which ring is optionally substituted

with C4-alkyl;

provided that at least one of R-R? is selected from halogen, cyano, Cjs-alkyl, Ci4-
alkoxy, fluoro-C, 4-alkyl or fluoro-C, 4-alkoxy; and
35
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5- Cycl opropyl1-6-[(
5- Cycl opropyl-6- (
|

6- [ (4- Chl o?"c?-’ﬁ!%’ Wiels ophenyOnet hy1] - 5-gycl opr opyl pyr aon%ﬁlfzgl-”aﬂf%?;"r imdin-7
-ol;

6- [ ( 3- Chl or o- 4+dvidgd tepthe eonponmst ik pdt]seleted/fodno e gropp pypsiatrglof] 1, 5- a] pyri mi di n-

7-ol; 5 * 6-[(2- -4- e -7-hydroxy-5- -N-(3-pyrjdingylm -

6[ ?3- Chl or o-5-f Iﬁdgzr%lbl%rgr?y%ur%oypﬁyﬁyp@’gql&]/g! g%r o%§llmﬁilhrylal§cgl” quld %yi ait%yyr i mdin-7-

ol ; pyrazolo[1,5-a]pyrimidine-3-carboxamide;

5- Qycl opropy1- 6} 3. &7 fileilh & QPRGN MTENRRY PRASY Jo RaidleBYT fyH Hofts7- Of -

5- I 1-6- ’ '

[543f:1%rpgogy(lt ga]fphmmrdmwe’itd?;l@phedw % met hyl i pyrazol of 1], 5- aThlyri m di n- I7 ol ;
- Cycl opr opy1-6- - - razol o

>3 Opcl opr opy L g_[ggagggg?ﬂugfoﬁsfféﬂs,ﬁ}mw?ﬁmw%ﬁ% SRRl 22

5- Cycl opr opy 1- 6pjrad]d i GiatfylinidopHerymxaeidly | ] pyr azol o[ 1, 5-a] pyri m din-7-ol;

6-[(3,4-Difluqr r el e LR n- 2- é : ri.mdin-7-ol;
5- ( Propan- 2- y%) 92—%%&%’@@{%# %Sﬁ%ﬁgﬁg’ﬁ%ﬁ@ﬁ%é%ﬁ%&l%@%ﬁsjo%}p 1-t%]f’pyri m di n-
7-o0l ; ¢ N-[2-(Butylmethylamino)ethyl}-6-[(2-fluorophenyl)methyl]-7-hydroxy-5-methyl-

67[ E)?Tlgl]lsor 0- 4- Hrg?cﬁocfR?-%ﬂ%%ﬁ?&ehﬂc'alﬁo%&ﬁé;opa”' 2-yOpyrazol o[ 1, 5-al pyrimdin
61( 4- Chl or 0- 3+f Bt @pireptaetimetyl]5-fyprayahs Ainyedpy Neienphehsha] pyri m di n- 7- o
| ; i L -
6-[ (3-Chl oro-5- PW&%)%‘) b’ﬁé‘ﬁ%”&‘e‘iﬂ?y ia-rbg-x?%urd%pan- 2-yepyrazol o[ 1, 5-a] pyri m di n-
7-0ol;  6-{ [4-+FbuGrGh@oghenylintethyt]shistdoxdShreeiini Nyt thgdyldthyl)-pyrazolo[1,5-

-5- (propan-2-y0 [-1 ﬁ imdin7-01;

6-[ (3, 4-Dichl or %@ﬁ@}r’)%r?eﬁaﬁoﬁ "Béer( propan- 2- yppyrazol o[ 1, 5-a] pyri m di n-7- ol

20 15 » N-Butyl-6-[(4-fluorophenylymethyl]-7-hydroxy-N,5-dimethyl-pyrazolo[1,5-

6-[(3,5-Dichlor envOnmet hyl 1- 5+ (propan-2-yppyrazol o[ 1, 5-a] pyri m di n-7-ol;

6[ (3- Chl orophen%%ﬁ%ﬁn}%— - 8%/%?1%{3ut yl pyrazol o[ 1, 5-a] pyri m di n-7-ol;

6- [ ( 4- Chl or opleNyButytet-63-LRlerbpteydnpdthyd lyT-ydraz - od iy Hyatadyfit Sripgiimidineol| |

5- Cycl obut y1- 6] ?%mﬂaﬂi f.Aeuor ophenypnet hyl ] pyrazol o[ 1, 5-a] pyri m di n-7-o0l ;

6-[ (3-Chl oro-4-fluor oﬁﬁehyOrret hyl ] - 5- cycl obutyl pyrazol o[ 1, 5-a] pyri m di n-7-

ol: 25 * [6-[(4-Chlorophenyl)methyl]-7-hydroxy-5-methylpyrazolo[1,5-alpyrimidin-3-yI]-1-

)E;r %/n_cl | Eut7y10|6 411%1%)%%53{3“9% gl}l uor orret hypphenyl | met hyl ) pyrazol o[ 1, 5-a] p

[ 3-fluoro-5-( or G- [(3rdednyiphényDphé -7 {hyetoky b ypyhybzakadd1,55d@tipydia-8 wllidk n- 7- ol ;

5- Cycl obut y1- 6- A1 gl enyOnet hyl ] pyrazol or 1, 5-abyri m din-7-o0l;

30 5-Cycl obut yl%?(ls?lﬁqr%jﬂl;dgﬁlIﬁ%)a%ﬁ%hymmt hyl | pyrazol o[ 1, 5-a] pyri m di n-7-o0l ;

g- % Ej %: or opgegly(ér@ﬂdry—ﬂ_]fklﬁmphﬁﬁvmmfbfhyﬁwémﬂgdﬁ—ﬁﬁa] on{ ilm;sdi ]n 7-ol; N
- - or o- 3- 1 - 5-{ 0¥ N razol o[ 1, 5-a] pyri m di

o LHRE AR SN AL 1, RafpPRhiaf IV ARNE

6- [ ( 3,24- Di chl er 6{4eCh@omheminetSl{TetdtaxNEthsthpystad bl -oktySpyadzplpllisai di n- 7- o

| ; PTI .

6-[ (4-Chlor ophe#ﬁmnr]rlgltnﬁ;?ff{bg)fﬁqeﬁet hoxyet hyOpyrazol o[ 1, 5-a] pyri m di n-7-ol;

35 ¢ [6-{(2-Fluorophenylymethyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-y1]-1-

6-[ (3, 4-Dichl or AV Q)| -5-(trifluoronethyl)pyrazol o[ 1, 5-a] pyri m di n-
7-ol ;WD 2012/ 8‘%@1%@?‘2%%11/ 066697 14
6- [ ( 3, 4- Di chl or DR¢REhyhkpipgridinyhplopxlbbd - Buoygppsny Bmeth]-1-hBdrexdypi methylei n- 7- ol
; 30 pyrazolo[1,5-a]pyrimidine-3-carboxamide;

3, 5-di fl uor ophenyl ) net hyl ] pyrazol o[ 1, 5-a] pyri m di n-7-ol ;
3,4,5-trifluorophenyOnet hyl ] pyrazol o[ 1, 5-a] pyrimdin-7-0
1

¢  6-[(2-Fluorophenyl)methyl]-7-hydroxy-5-methyl-N-(2-phenylethyl)-pyrazolo[1,5-
a]pyrimidine-3-carboxamide,
» [6-[(4-Chorophenyl)methyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-y1]-1-

piperidinyl-methanone;



64( 4- Cnl or ophenyl ) net hy11- 3, 5- di net hyl pyrazol ol 1, 5-al pyri m di n-7-o0l;

3- Brono- 6- 1( 4- chl or ophenyenet hyl ] - 5- et hyl pyrazol o[ 1, 5-a] pyri m di n-7-o0l ;

6- [ (4- Chl orophenyl ) et hyl | - 7- hydr oxy- 5- met hyl pyrazol o[ 1, 5-a] pyri m di ne- 3-c¢
arboni t¥1 ! Syo Bumatsty TIRE2011/066697
6- (3, 4- Di chl or ophenoxy) - 5- et hyl pyrazgl o[ 1, 5- al pyrlnllé) N f
5-Ethyl -6[3-(trifluoronethyl)phenoxyl pyrazolo[l, 5-a]pyrimdin-7-ol;
6- (3, 4 Di fl uorb%ﬁ%@%?&@éﬂﬁ?ﬁ@ﬁé&@b@[ ] Ssrhaist}msglfN (phetiyimerhyb)-

- (3- Chl oro-4-f I ey hey@ M%mﬁm@%fw}bmdﬁl o[ 1, 5-a] pyrimdin-7-ol;
3,4-Dichl orophenox -eth i;wﬁrazo 1,5-a] pyrimdin-7-ol; 10
¥

4- Br onophenbxd)2- QDIW@VWWQ w&%ﬂu@pmesﬂmeﬁyﬂ {Trkiydiony-3-nusityyl-

4- Br omophenoxyhe,or((r lamwwb ghahe. 1. S-al pyrim din 7-ol;
eno pr opan epyrazol o[ 1, 5-a] pyri m di n-7-ol;

- (

R

-(4- ChI oro-3-fluo

- (3, 4-di chl orbdﬁé@dﬁthﬂw(lﬂ}r@ﬂﬂm#bhw‘)m laztbﬁm{razomlaq plpyrimididi 3aylFi-ol ;
t

[

hyl lidinyl-meth
(3-fl uorophem)rfré)1 my nTe]t anoqhydroxypyrazol o[ 1, 5-a] pyri m di ne-5- car boxyl at
;15 Et hyl * [6-[(2-Chloro-4-fluorophenyl)methyl]-7-hydroxy- S-methylpyrazolo[l 5-alpyrimidin-

6

e;

6-[ (3-chlor ophergy}lj ;,@Mr’h]nyfmg%gl{o%ypyr azol o[ 1, 5- a] pyri m di ne- 5- car boxyl at
e, Ethyl 7-hydro

[3-(trifluor onbt[ﬁ*}ﬂ&)cﬁwmmrbﬁmﬂhylﬂ-Vﬁl;‘/dramoﬁﬂ{eﬂhyﬁly@?qi@{ﬂﬁfaﬂwrlmehls3-y1]-4
carboxypate; Et th

6-[ (3, 4-di chl or ophe alnf 7- hydr oxypyrazol o[ 1, 5- a] pyri m di ne- 5- car boxy
| at e: Et hyl [6-[(4- Methylphenyl)methyl] -7-hydroxy-5- mcthylpyrazolo[l 5-a]pyrimidin-3-yl]-1-

6-[(3-fl uorophe hg ?:'@ﬁfl “%’ﬂ? nderoxypyrazol o[ 1, 5-a] pyri m di ne-5- car boxyl at
e; 20 Ethyl 6- Tor ophenyl ) net hyl ] - 7- hydr oxy

pyrazol o[ 1, 5- af] ;ﬁy[(‘} Rioeropleng)methil b bRydrenye’-medylHN2-(4-morpholinyl)ethyl]-

6- (4-chl or o- 3- f'p';*ﬁEc%’[h%rh%SHm&nQQ'G&Bé%HMeaz0' o[ 1, 5-a] pyri m di ne- 5- car boxyl
ate; Ethyl

6- ( 3, 413i chl ortoph&REoro-F-fhywpheaypyethr b -bydros-anehylpyrazdiobes-Blpgamidoxy | at e;
6- [ ( 3- Fl uor opheny) R yl pyrazol o[ 1, 5-a] pyri mdin-7-ol, 25

6-[ ( 3- Fl uor ophe? ’}D}?m" H]érgy%mm?ﬂl%gr azol o[ 1,5-a] pyrimdin-7-ol;

6- [ Et hyl ( 3-f | torbdhemgtophanyogthd}- ﬁtf@y&m&m&@ﬂ%{ﬂleﬁﬂm@mﬂﬂmmomﬁz ol ;

6- [ (3-Fl uor ophegmmehymxg%ﬁ met hyl pyrazol ol 1, 5- abyri m di n- 7- oI

Met hyl

61( 3- chl or ophenyta@nerpphenyrhapleit oy P {nramy ihediyl); Bhydtopy-N, friliciethgl- 5- car boxyl at e
;o Pr n-2-yl

61(3- g%?or ophenyfm%%{t)[1 o a]]pynmhdlréer%iﬁgwg]zd& o[ 1, 5-a] pyri m di ne-5-

30car boxyl ate;* 6 qalyprophenyl)methyl] -N-[3- (d1ethy]armno)propyl] -7-hydroxy-5-methyl-

6-[ (3, 4-dichlor 3 yrazol ol 1, 5-al pyri m di ne-5- car box
yl at e; Propan-% ﬁ-};dl%e orogﬁgﬁ}ﬁgmt hy11- 7- hydr oxy

pyrazol o[ 1, 5-al @yér(ﬁﬂwdlph@%’mnIecmtlmdk@h[(aiﬂéororihenyl)methyl] -7-hydroxy-5-methyl-

6-[ (3-Chl or ophegyllzl d'@ﬁ tg)gij Syridudes OxyRuhagol of 1, 5-abyri m di ne- 5- car boxylic
acid; WD 2012/04181 P2011/ 066697 15 Propan-2-yl 7-hydroxy-6-1

[ 3- (t r3¥ | uor orteBHEA-§lerepRenyreatki-1-hydrery ot wathylSN-dimsthylpropil s &olof 1,5-
carboxyl ate;  PLopaRidReYslcarhoxamide; and

6- [ (3-chl oro-4-f I Uor o- phenyl') met hy1] - 7- hydr oxypyr azol 011, 5- a] pyri ni di ne- 5-
carboxyl ate; 3 pr[(;plaﬁorgpl'ygyl)methyl] hydroxy— ,5-dimethyl-pyrazolo[1,5- a]pymmdme-3—

6- 1(4- chl or o- 3- Ll HampRfeny! ) met hyl1l- 7- hydr oxypyrazol 011, 5-al pyri m di ne- 5-

holmyl-m

30  Another object of the present invention is a compound of formula (I} as defined above for use
in therapy, provided that the compound is not selected from the group consisting of:
* N-[2-(Ethylphenylamino)ethyl]-6-[(2-fluorophenyl)methyl]-7-hydroxy-5-methyl-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
* 6-[(2-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-(1-methylpropyl)-pyrazolo[1,5-a]-

35 pyrimidine-3-carboxamide; and



car boxyl ate;  Met hyl
6- (3, 4-di chl or ophenoxy) - 7- hydr oxypyr azol o[ 1, 5- al pyri m di ne- 5- car boxyl at e;
6- 1(4- Cnl or ophenyl ) met hy11- 5- (hydr oxynet hyl ) pyrazol o[ 1, 5- abyri m di n-7-ol ;
673 [|(4 (1:8I or@ehenwsstet hyl ] - 5- (nor phol i n4-yl met hyppyr azoflcq{fﬂrzt?ufﬁ&@q' m di n-
o]
6-[(3-Fl uorophe %I)meth -5-(3- rrethyl-l 2, 4- oxadi azol -5-yl ) pyrazol o[ 1, 5-a
] pyri m di n- *7 6- uorophenylymethyl}-7-hydroxy-N,5- dlmethyl«pyrazolo[l 5-ajpyrimidine-3-
6- 1( 3- Fl uor opm@%hﬂd@pt hy11- 5- ( 2- hydr oxypr opan- 2- yppyrazol ol1, 5-al pyri m di n
-7-o0l; 1-
16-[ ( 3- Fl uor ophenyl ) met hyl ] - 7- hydr oxypyrazol o[ 1, 5-a] pyri m di n-5-yl | et han-1
- one; RL.R
6-[(3- FI uor ophenyl?{rret h)ﬁl 1-5-(1- hydroxyet hyl)pyrazol o[ 1, 5-a] pyri m di n-7- ol
- 15 The groups 3, R4, and RS, R!-R? are each independently selected from hydrogen;

ét ﬁgn[ 5-30?]13%,@?1' 18 ORBBIYIAE tefikd, blonfdy @ﬁﬁ%yéﬂ-ﬂl&? lf&'le:!zalﬁplglrrpeﬁ{yi nlhyi -5yl }
1- 16- 1( 3, 4 P[P8 1P e ROkt I8GHUYL. 7sekprtyb ighyylia€ ok Bfoky Somprynplerinelihoes5- y | } pr

opan- - OB@oxy, n-propoxy, isopropoxy -butox but: -but d
6-[ (4- ChI orophen;}) )prre){ }l] PE (3 ey ISO uoxy2 A oxal azol - qgtoxy’)ﬂuof%yw pyrazo

|l o[ 1,5- a] ﬁl}iﬁ 19F §x#opte (ﬂporomethyl mﬂuoromethyl 2- ﬂuoroethyl and 2,2,2-trifluoroethyl; and
6- [ (4- @bl oneRbeny kBB QY hmpre YRkt | lo
[1 5-al pyrim dﬂ% SI:Jiaj;ZOCarrE[)1 ;(:am 3 tﬂyx?aﬁmnﬁugxgtﬁ&g
6- [ (4- Chl or ophenyl ) met hyl ] - 7- hydroxy N, N, 5-trinet hyl pyrazol o[ 1, 5-a] pyrimd

i ne- 3- car RPXAEfeHed embodiment R1-R®
6L (4. Chl ore ﬁx@] em ho (lgljlen% hyd?rg ;(riflepsendentlﬂyff]ecl\?_d fro %ydro)gorr halo%e eth¥1hy| ] pyr
azol o[ 1, 5- 8F 9F|E5i Ld/ daapehiagit prgfen"gdjembodunentR are mdependcntly selected

7- Hydroxy %,g%y‘g}gééﬂopf%@g Igmbl)o ﬁoﬁ@EWéF 6-[ (4- met hyl phenyenet hyl ] pyrazol of 1,

5- a] pyrim di ne- 3 car boxam de:

6- Benzya- 7- hydr oxy- 5- met hyl - N- ( 2- phenoxyet hyppyr azol o[ 1, 5- a] pyri m di ne- 3-
car boxam dg, alternative preferred embodiments R! is h

6-[ (4-Chlor ophenyl )Ir)rrgteﬁ;I TIPSO ;rr%e’tnﬁ -ls I?mgen Fpl paerFé%deﬂenfenﬂ{)S(e:Ig?t onyI ] py
razol of 1, 5o ohiors rahifireli hrome)| and CF3 or R' and R’ are hydrogen, and RZR are each

6- [ (4- Chl orneajammg&qgaehlﬁozl FRRE, Qo> biBRT Mk e (2 RN Y PR NP RYS 828! ol 1. 5

a] pyri m di ne- 3- carboxam de,;

61( 4- Chl or %r?e pd R i§gchiindepengdently,sglegediserh finomny- qhjsra protrogmd TRy loy ﬁif rPé,z ol o[ 1,

5-4- pygi i e, 0 I 697

6-[ (4- Chl %pﬁaﬁgglng? %é?'x %EH7ﬁ {?“dr g%% 5éag'rr£st %‘;‘{‘fg ‘!(':"E“%“t%hy‘fs(§'|ta ré’h?, by hyl ]
pyrazol of 1 brgmo gp yﬁ,rﬁr& n% B and B eeerhiydegen, and R is selected from fluoro, chioro,

6-[ (4-Chl %r@ﬂb%ﬂd’ cFRE Wl R R (R4 W%Qﬁzh}bgé& add ﬁygrs%é/ted\lfn?mqfuor a}foro

pyrazol o{ 1, 5- a] pyri m di ne-3-'car boxam'd e
6- { (4- Chl " OBAaH ﬁ)FmsIt pyretticplaply greéepd Shatn®f qul Riaeoindripemie Rlyydetretd fiolpy r az ol

011, 5- al piickdVirdics; &R@%dh%?erﬂl dently selected
7- Hydrog;y 5-met hyl- 6-[(4-methylp gnn§lllt)yr$g€(:t§/ Omﬂ\fofof%iy(%%dl n- 2-yOet hyl | pyra

zol of 12 a] pyri m di ne- 3- car boxam de;
6- Benzyl- Tphydr oxy- N- ( 3- met hoxypr opyl) - 5- et hyl pyrazol o[ 1, 5- a] pyri m di ne- 3
- 10car boxam de;
7- Hydr oxy- N&( gowe#hdwé%crfw fyens Cre-elkyl fo5 -egqnanlg methts], Ledvb eproptl) jsreopd.] et hy |
) pyrazol Q{ﬂut A 's@& dicper R ahd dfd branched-

B Oy car Doyt (8 prss cha peg 14 b e

5-Met hyl - 3- (nor hoI i n- car bonl)7/ gt
et hyl i pyr 6916’[ fog_ cxg_rflbl?rﬂumogiem J@ﬂluorqrgaﬂly 2-fluoroethyl and 2,2,2-trifluoroethyl,
61(3A-90 cmyefosaph\?mhnﬁ; Bhid A AR 6 2 SELRRYY o ihsoflf ! YT azoto
[1,5- a] pyrlmdl ne- 3-car oxa
droxy~2-methy1pr0pyl C14-a1koxy~CM-alkylfor example methoxymethyl, methoxyethyl,
ethoxyethyl, isopropoxyethyl, n-butoxyethyl and r-butoxyethyl; Css-cycloalkyl for example
cyclopropyl, cyclobutyl, cyclopentyl; C,¢-alkylcarbonyl for example methylcarbonyl (acetyl),
ethylcarbonyl and n-propylcarbonyl; Cjg-alkoxycarbonyl for example methoxycarbonyl,

35  ethoxycarbonyl and isopropoxycarbonyl; -CO,H; heterocyclyl for example piperidinyl,



6- 1( 3- Chl or ophenyf | nmet hyl | - 7- hydr oxy- N- ( 2- met hoxyet hyl ) - 5- net hyl pyrazol o[ 1
, 5-a] pyri m di ne- 3- car boxam de;

6- [ (4- Chl orophenyOnet hyl ] - 5- et hyl- 7- hydr oxy- N- ( 2- net hoxyet hyppyrazol o[ 1, 5-
20a] pyr i m dy§8ai3npma{Loxam de;

6-[ (4- Chl or ophenyf | met hyl | - 7- hydr oxy- I ( 2- met hoxyet hyl )3 et AER met hy! ) -
pyrazol o[ 1, 5- a] pyri m di ne- 3- car boxam de;

6- 1( 3, 4- Di SYRRMIEEHEAYH ) Eehgofarmybt rareiayy azeeotinyls - pimolidinghi dinpepioliofl, and
5- Cycl opr op¥filaBtidinyl, thi holinyl, di 1 d

[3-fluoro-4-(trifl )(Jor lc?#g%p holny hé%xanﬁ n%?eraﬁl ypfﬁ agocr)[fogtpmgny x lgi)etem%dﬁl

250l . The ¢ foR crargpl efnmmﬁmal ﬁ(lm)ethalp é?lnfgémtﬂl-yhasthﬂnMQmmphmlsl EOflmethg; CCR2

receptor. AsesMeiior RGN HEyL$SEbIL1, | t t

medi cal condft?&gnsorz:nd %I sﬁggsgjg [ k tﬁieﬁc)b )&% glt Egg%tl?)l?f ‘ﬁ[‘%@ E{lﬁ%&&

pat hway i sisp@H&tYcipatidinguprimaigingaiteiragel. ianinkzains mdyIYBom®eﬂsasmddlﬂ

parti cul ar jsofnliolingl, PEYrhRUEd ﬂyﬂ@atzm%p mﬂ?%ﬂﬁ O(fluujoﬁﬁﬂu' | dtin feokja%mz(ﬂl for
the treatment or prevention of psoriasis, uvel ero éleros rsY

r heunmt oi dthiadiagelyk ibenzofpany}, ;. B dibydretensifsanyilnd Bé}n!rzadlgqufylbcbmejenmmsaaﬂe
Crohn' s di s&aski hhibobBrol 1 USord 511%1981 ogriaft
rejection, fi brlg?dgﬁm 1 reon% m%u%%%%g Ahé]deﬁtergarat%ﬁ glh(¥lena
fibrosis, #i &burds- QaHhetwlaa@éth B4-eadjpeolcarlingthy, thiﬁlaiueﬁtnwdlemeph'ﬂ oplubys

di abet i@ rglioRARRLtM et AR | GiyVO 2012/ 041817PCT/ EP2011/ 066697 17
retinitis, diabétic mcroangi opat hy, obesity, diabetic and other forns of
neur opat hy neuropat hic pain (including that associated w t h di abet es),
chroni ¢ panno@kARtbeef&d dmi¥aldhl, tHe t ! Rt or Y

di seases, tuber c‘alig}ogl S, 'sar coi dﬁs?gga%he@a%ﬁl\q/g“‘s?&a%h %@8 ?lejém‘ratl on
after catafectksdfgaikpxy-6) 4 8kdi 6 s‘qyphﬁlkﬂsandaﬂmﬂﬂgwmadmmlumtel ptefbnalsly 5

chroni c urgi i u |l ergic
ot P, H Y e R O PR ke e R b S i

gi ngi vi1 i sexagpimcssirsars or dydiebuihi and dan dikoryratetyh |f<a'36,xampl¢ diegtoxjoamanst i on,
nyocar di t i §ho C.ae t sest.en rfu5| on
di sorders, ng%e%%loar{g iﬁél)ltr?qogw#bﬁc y 3@9&&% ? E%g&tbﬁrr g;tlglscfé%%f fr fegﬂp and
segment al I&PP&?P@( GF@%‘PIE} @SFBClObIUQ'A Igla(metrculadhepmed iembodiméut, R® is selected

gl oner ul o sbichsl ok g&g@aanom oliferative gl onerul onephritis,

nmenbr anous gl orrer ul onéphr i m ni mal change nephropat hy, vasculitis

(i ncluding mcroscopic polyarteritis, \Wgener's granul omatosis, Henoch
Schonlg n yurpura and polyarteritis nodosa,)), solid tunors and cancers,
chronic I'ynphocytic |eukenm a, chronic nyelocytic |eukema, multiple

myel oma, nariggHRR W‘éﬁ@ﬁﬁmmﬂfﬁg@m halogens fea seampimBucra cbloro hmsiooyandye

bl adder, e n r gst O It
is also belllgéeag(tgzj f('fr gﬁéh?}e Elg%ﬁpgt&r%ﬁ 1{9 bipo;snﬁegd ﬁdoig@ﬁﬁ%@?ﬁﬁ l%'f o?ratahe

i nhi bi ti orPf?fWEtdWélb@‘EF’éﬁé‘ fhyfisgenst at| c tumour cel |s fromthe site of a
primary tunmour. Another object of the invention thus is the use of
conpounds of formula (1) in the manufacture of a nedi canent for the

treat rfent %r prevention of the above-nentioned nedical conditions 20 and
di seases. TglyrAHOL hebrdith B QHRNS NHCEDL Il Ss2AELAGE SR g3 ment or
prevention of such nedi cal condltlons and di sease$, conprising

adni ni st erdeiRpdtaboys. faienemple hydspasa ergmerhd, ethyl, nr@@dylofsomqmﬂx ir egtefent an

ef fecti ve caBBURENO! is 1&RURMRHNSHER" T Qi haxs(ak Yefisa 9814 DEG: %Q%G;md"@t hods
deli neated herein ingclude those wherein the su ject 1s 1 entlfled as in
need of a VoI e TGP R cyreatlppreferrahiemiadiment i aeie Ry isdgdmgaubj ect in need of
such typeatnent can be in the judgnent of a subject or a health care
profe55|onq% and.can be subjective (e.g. opinion) or objective (e.g.

neasur abl & 9‘“& test or diagnostic nethod). In other aspects, the nethods
herei n i Nnqhb gRups1OS 8nd 1P onse to
t he treat mentg a%m ni st ra?ﬁggacgquégidd&nt%%f%gﬁ %&ﬁ irlf‘g]gogé qu & pgrre%%glﬁ

sanpl i ng &etylisihal i-propgls ieprogyl fad glkeryph fos reﬁ"?éliiréc al]deCY@O -Gos-otkdiferexaroieni cal
mar kers, g%@émﬁ EBLAOkALS,- o1 for RSP TBRERE Sy Ry, H{éhlsg%ﬁ@? m%{kg;@%pyf eat ment
regimen. In other nethods, the subject is pre- d¢reen

2012/ da1s fthpmﬂlgbzmwp%'ew? nibgtaxyeihyl j ang é@u@gyeiﬂryl neeclkyfthig@oralkylefat nent by
assessnment for a relevant marker or indicator of suitability for such
treatnment. In one enbodi nent, the invention provides a nethod of
nonitoring treatnment progress. The 5 nethod includes the step of

determ ning a | evel of diagnostic marker (Marker) (e.g., any target or
cell type delineated herein nodul ated by a conpound herein) or diagnostic
msasurerrent (e.qg. screen, assay) in a subject suffering fromor

Y TR D T o . Y T U PR of DN D - T | | . LA R



15 of Marker in the subject is determ ned prior to beginning treatnent
according to this invention; this pre-treatnment |evel of Marker can then
be conpared to the level of Marker in the subject after the treatnent
commences, o 8p8k¢s7 ne the efficacy of the treatnent. HI;E i t hod
enbodi nents, a level of Marker or Marker activity in a su jgé'{l%fﬁggﬁe
determ ned 20 at |east once. Conparison of Marker levels, e.g

anot her ne&3UrRitrefrfmshylnladetyloved Histhylsalanybedesd; o@%@kymnemg’é@@ht ly
fromthe s : At usef ul
0 det or m o e AR ARAUBT, phAboRCRAT of MRS pnBet e
desired ef figefoarvhie-lkd fengxamplend- pmdmlgﬂah jans thntenqcyr:b'I -Cdoghgdot ewapk 2s
appropri at guectfgefu@lni nation of Marker levels may be perfornmed using any
sui t abl e sanpl’i ng/ expression 25 assay nmethod known in the art or

descri bed Rérein. Preferabl y, a tissue or fluid sanple is first renoved
froma subj eupEka‘fmIdQ@‘B Q(ggeﬁlgf Wi nﬁl%gm feotn W VHiCAGe fa{rgﬁ)o%n binf)€a. b1 SSue,
nmout h or chee S, hai r sanpl es tarning ro Pler sUrt'@nl e
sanpl es wot ch@éemﬁmﬂt?‘bh?tﬁecwbﬁf sog which [opaehailincankpns an taddiDetab heviroadrh on - of
protein | eyglsedamsih IERNG, I B e can
be performed usin g&? Sui tda(% %’Inf aert(:dﬁ‘ﬁ?iallljg ESk(\%E]lOAaﬁyglLb%me V}@eclﬁc fcZIi ng,
but not | i FFARRPsPHSuCE Hag sistemainghidatss expmpiel@pholina didt-mbbilipigtassay

techni qges, blotting/chem | um nescence nmethods, real-tinme PCR and the

| i ke. DEFI NI Tl ONS VW2012/041817PeI1EP2011/066697 19 The fol |l owi ng

def i ni ti ongPesHisl prefappd yorapruadigeiofermulindD syse dief ¢ommpind selerdedt frem app ervded

cl ai s, unk&ggtl%]&ervm se stated or indicated. The term " Cmal kyl "
denotes a straight or branched al kyl group having from1 to 6 carbon

5at ons. Fof %@t@lﬁf)ﬂ{en@m&}ﬁfﬁé methylpyriaplo( 1. &klpydoidgr bolps t her eof are

cont enpl at ed §§£@}H, | al kyI

C24-al kyl . Cinal ki?s{[@&t%%dfﬁmﬁ'@&wﬁg'h‘ﬂe‘%n@ﬁ&h[éiqrﬁﬁ’é@lé L O al Kyl "
i ncl udé net h§/{(3 f@tohigﬂhenmﬂﬁmWI(pyrﬂaméwbwﬂazoH1MpmldlnemutyI sec- butyl,

t butyl angd 0 The term
FTuo o- Ot o) Fp S RS BB e R PR e R P e
substitut ety %@lﬁlﬁeroﬂrenwb 8- mqﬂthIYrﬁﬂeloEitiaﬂBYﬂnE&!aﬁml,es of said

fl Cm al 2=f L t hyl d
2 5t T U e R A A RS P Mo ca B85 2) gt or
branched Ch- %[(Rry"’rmé?%ﬁﬁletlﬁmetﬂi’ﬁé @ﬁéylmrazpb[hﬁﬁEYMmdg@n at oms t her eof
| t o-F e ) thyl,
o hyar ool gl T e G b B Y e
"Cm al koxy* $’ Hﬁ&f@m@ 6 chlog)phfavém@mﬂ} Sﬁmm@m@aolm;saumnudy dob which is
attached to éﬁngmﬁsﬂ)ﬂ%fthﬁl%mg hygeo[fgg@ Ry Qxygen atom For

parts of the range oxy, subgroup ereof "are contenpl at ed
such as Cnmt at-KoyChlaarheryledli-5-rahdpkaseie] 1 fGFiPHIIM@m;W -olCm al koxy, Cm al koxy,

Cou- al Koxye OO BldiRislopn e RIRTRSRyAlci5dist ST ahkogy T nct ude: et hoxy,

et hoxy proB 1%@ i SOpr Opoxy, I sobut ox séc- but oxy and
tert- bt oxy [@’ér5rﬁ1ﬂIqu PIUDG@IQ—YHH}I%?@}@{/U dem1é1s—7aolfl uor o- Cl4- alilcyl

group which 4 R3@Wﬂ%ﬂo%ﬁheﬁﬁﬁn@t§rﬂrﬁmlmgolo?lf5 L]Pﬁirﬁjﬁ 32}0(%11 e through an

oxygen atom Exenpl a | 'uoro- C14-al kox rou tifluoronethoxy

and 2,2, 2-tr% f[ﬁ%mﬁﬁeﬁyommﬁéylipémﬂ n@imlérmwipy@zm[éﬁwwhmm@toes a

strai ght o (RRASHAMbAHRA oy ﬁlspprgmy%oﬁ)n% diff-7GAr bon at ors
connected to a straight or branch %oup aV| ng fromfroml to 4 30
carbon at ohed- E@&In%ﬁ)@hopwylgmlqmam@;@u- #4- al kyl include nethoxynethyl,

met hoxyet hyl SRy I o . L ol-

t - but oﬁethyhySI Rl The§§ Eeétn(]mﬂu%f?)ﬂ{ e h| @}ﬂl mﬁfm}-p?}é&ﬁw[g ﬂ%brengﬂg?s ra| ght or

branched CL4*&Gydpronytériis- (frrfh*pron@thaw)a@nﬂhnqﬂm}mwzpldl Salydmidit-3olit o a
strai ght or QaesR h&;ﬂm@thh k. gg@g%ypggdam;ﬂ 8Sy] %"ﬁ(ﬂﬁlsu?f 5C1A-al kylthio-C

| 4-al kyl incl ude 2- fan I and 2- anyfiethyl. WO
2012/ 041817§c@7(’émm&¢ @@68!51?0@018% heéyllwmlawwem@rms@]pmnidudenbt es a

Stralght of Seanehofl ClA-@ldolonBngumeHRNL| B ERIBY s AGBluIEE Cyano
groups, | ary cyan 14- al k rou i nc and

3- cyanop ro'p? YC!PPII‘I%I@gﬁﬁl‘*‘@?@ﬁ?@ﬁﬂé‘hﬂwm[16@1@@1@1&7@&ra| ght or
branched C16-al kyl group that is attached to a carbonyl group. Exanpl es of
sai d Cwal kyl car bonyl include methyl carbonyl (acetyl), ethylcarbonyl and

n- propyl carbonyl. 10 The term " C wal koxycar bonyl " denotes a straight or
branched Ch6-al koxy group that is attached to a carbonyl group. Exanples
of said Cl16-al koxycar bonyl i nclude nethoxycarbonyl, et hoxycar bonyl and
|sopropoxycarbonyl The term"C3_5-cycl oal kyl" denotes a saturated

....... I P e T arr D PR T ™. . o el P 4



The term "heterocyclyl" or "heterocyclic ring" denotes a saturated,
nmonocyclic ring having from4 to 7 ring atons with at | east one heteroatom
such as 0, N, or S, and the remaining ring atons are carbon. Exanpl es of
het er ocycl | i i_ncl ude piperidinyl, tetrahydropyra

t et rahydr o?’f‘f %‘)éﬂg‘l%?”oxet anyl, azetidipyl, pyrrolidinyl ?&r’%ﬁ%‘&“ﬁﬁ{u ,

i m dazol i di nyl, 30 thionorpholinyl, dioxanyl, piperazinyl and

honmopi per azi HElyclopibeh61§3cSsdifteqropthbmy])ssttfylipyradobnil, fralpyieiding-eln  oxi di zed form
(i.e., S=0,0r ~055=0), (! ) ' tabkning sul fur in
i di zed f or s AR STl et S b R U .01

1, 1- di oxi deo- 6-EétChicag-8flnckiopheky Imaf(I2H4:21pAb b VRO EP2DYdmPB6Eol7 21 Exanpl es

of heterocyc -£14- al r ' | dinzl < y]. et X

o1 per i di n- 3 o1 et P op BT BB S B RR o
denot es5 a fof{dyihlare S-Gicobpleeyhnwtioyle]-tcldpatpelpparcothb alpyningn-59kt em 5
conpri sing, 50,10 I i t i ] C ne. o ] the ring atons are
ot her than ci&iﬁjﬁ%?ﬁmpﬂjg'ﬁegs(ﬁ%l ?r?%gel\ieyw?ni,megl JﬁBﬁﬁzr"ﬁ‘%{r@SE’%fg‘fé”r‘#“hﬁd%lr y one ring need
t o be ar omat$-Cydogohhd[hitoes-B&nifiborometbyyphegyiimbéyl} pyvdeetb( I Balpjrénidiasfai nder
of the nol ec(g,l,l e via a carbon or nitrogen atomin any ring. Exanples of
het eroaryl groups include furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl,
i mi dazol yl+ 5-Bydambpyl-6-{[3sihioni-SLclydrpmeiyliptenyliinethplpyiraviok nyhlpyrineitimezol yl |
qui naz?di nyldl_ i ndolyl, 10 indolinyl, isoindolyl, isoindolinyl, pyrazolyl,
pyridazi nyl, “pyrazinyl, quinolinyl, quinoxalinyl, oxadiazolyl,

t hi adi azol y| 3-Chaomafyli6-fi3)Hdictidgr@phensiyradriopyaotd( 1, 5-alpydimidih; Belpenz odi oxol yl ,
1, 4- benzodi oxi .. Denzathi azol.yl . benzi m dazal e iazolyl and
chronmanyl . * é)'%’g‘ﬂlfel?or'ﬁphﬁ@%)@reoé’ﬁ'}?I'(Pfeﬁl-'%@%ﬂmo%@I’%iflg%&g&ég]tfJel*r oaryl ring as
def i ned abeve(Rrbmah-2iy)-@i(.eStttifuctdphenykedthylipymazelofl&i-ghyrinndinfrdnched G al kyl

group via a or Nitro tom of sai,d.rin canpl- es. of .such groups
Tnatude 5.1 sy R e B oAy BB o o7, 8 PP,
" C24- alkeny| 6-[(d€hit®3-flaorspheay] pirthytir S - (prapac-R et pyrysiods Se Jppaimidhudi-ol; r adi cal

having from carbon at and- cont aihni\ng. o . n-.car hon doubl e
bond. Exanpl %@%ﬁ%ﬁ?’@%ﬁ@fﬂﬁgﬁe&gﬂ% @?Oﬁ%'?gdgpg?zﬁyﬁ%ﬁgg&?@@? ﬁ’g{ clF:Tth hyl al |yl
and 1- but enyd-{[4THerd-2(ixliChAetayphtnyiiait thgle datpepane2-ghpyadzglll . Soelphinadiched

di val ent satyrat ed hydrocarbon chain having from1 to 4 carbon atons.
Exanpl es of c1a- al kyl ene diradicals include nethyl ene

[ - CH2-1, 1, 2- By DecidgrofBeRy)Gidthy] ;s pbpat- By Bmeplo0:{-Qbiinidid, 726lpr opyl ene 25
[-CH2-CH(CH3) - ] < 1, 3-propyl ene [ - CH2- - -4 . referring to e.g.
a" Cl4§a_|al ky‘% g#’g%}g%%f’éﬁ Xl)“g%yfis%u%ié)? %gw’%aezrgg 1’5] gpzmlglglﬁltﬁgrlrbl ated, such as
Cl_3- al kyl en@[(3-ChlcZephérigi)inethel]-5 Cdetaklyydzelof, 5-GRyrdridinkAvdlene and

C34- al kyl epe " Hal agen” . ef | uprd . chl ori.ne, brom ne or

i odi ne. 30" "t (l)l%glq'ph?ngﬁglre@lylggcf’ qéb%fmrirzgféﬁééaﬁsy b a/ﬁlgﬁi{)éj, refers to the -CN
radi cal . « "pydlangll-6-[Gra-difprophasiimethyipamsld hatlpyieidsdbdequent | y

descri bed ev Cj LCunst e t r...and that the
description éls'ﬂtg:'lcﬁic’?éos"h'iﬂlrl]%r? ﬁgggmemység}#ﬁgﬁgﬁgrﬁ%@%%’9%&31&%1}% 'gﬁlée 350ccurs
and i n3% anceSsCyaiotnhil-6H [4-fluadod<trifiosrometyhipheyRingdh Y3 dy7 ROIR EP2PdrintidB66 97 22

" Phar maceut ioqal | y acceptabl e® nmeans being useful in preparing a
pharmaceutical conposition that is generally safe, non-toxic and neither

bi ol ogi cal ¢ y5-Agdotutyhér{d-Beruhdesioradbetbyliphehyl Imethpldpssazo bl Intralppehidin-# or
veterinary use as well as human pharnmaceutical use. 5 "Treatnent" as used
herei n includes prophylaxis of the nanmed di sorder or condition, or

anel i or at i ons-BycleduintioA@i4, Hmiflobrophzeylinaionlderzad t.&-alpyrih@s-Helen est abl i shed.

"An effectiveamount' r.ef hat confers a
therapﬁe(ﬁt ic %ch% “pyt%‘ﬁ"[ (ﬁ'ﬁéﬁﬁ)@g?@ﬁ gﬁﬂ%ﬁ@io[%%ﬁ%@td%g?éﬁlﬂ c effect may be
obj ecti ve {i6-E4-Chiveapbenybivkbylhy-(sethexymethyprazamt ketlpyronidistbilect i ve (i.e.,
subj ect giyes an.indicat i f . o1 Prodr ".refers to
conpounds th%[(gn%ﬁlgfr%gﬁgéorﬂ&grrl L‘“ﬁdﬂdﬁ@l"‘%ﬁs@? ﬁ@g?‘%"ﬂ"[}fgﬁ 'H‘%ﬁls? éfr‘a by

sol vol ysi s* t ®[(3.4dllogihemilimethal 1S (wethoxrmpdhybidyrefold he-alpmimidin-bel; A pr odr ug
may be inact} en 1 hiSE ' PR NP d, thereof, but is
converted Tné'gig'\%ﬁ tr(g’h%nﬁl)gigﬂl\ﬁ/‘g%%g{r?%g%gw @ﬁ%ﬁ)ﬁf#\g}kﬂpﬁ%ﬁ* (g? odrugs are
typi caBiy ¢ apl@HDithamgtoimethyl]$-(uifinoramgthyDesiraolohled-gayremtinderipound of t he
invention, e.g. by hydrolysis in the blood. The prodrug conpound usually
of fers advantages of solubility, tissue conpatibility or del ayed rel ease
in a manmal i an organi sm (see Silverman, R B., The Organic Chem stry of
Drug Design and Drug Action, 2" Ed., Elsevier 20 Academi c Press (2004),
pp. 498-549). Prodrugs of a conpound of the invention may be prepared by
nodi fyi ng functional groups, such as a hydroxy, am no or nercapto groups,
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WO 2012/ 041817PCT/ EP2011/ 066697 23 The conpounds of formula (1) may be
used as such or, where appropriate, as pharnacol ogically acceptable salts
(acid or base addition salts) thereof The pharnacol ogi cally acceptabl e
addition s Loned bel ow are neant to conprise t ically
active nonﬁ%@ilggﬁ%’d and base additign salt forns tha?SF)ﬁgﬁé@&n'g%znds are
able to form Conpounds 5 that have basic properties can be converted to
t hei r phar metHadileiloryphandmptintl e(oaelan 2 aboyradolohl Salpymidin-toleat i ng t he base
formw th ang aRRLARL L3 <E | 951l de i norgani ¢ acids,
such as hydr og(ejr’(:;r g’ﬁ‘fﬂgmg%kg&r og[gl%m%] or)rﬁogg,i’g%{%&gg%gﬁfﬂbdi de, sul phuric
aci d, phosphbbBramaei(érchlaretheoylymethyd]-SoicthyIpsuetloldS-apyrimidn-Zol;d, acetic acid,
propanoi ¢ aci fa_ Lact L0e sPYL VG aci ycolic
e Ol o o SRR 75k Sy R RELE S S B hen 01 G

t ol uenelul photdtDibiowpherer Sreetlphanlofl, Selpsimiding T-dluor oacet i ¢ aci d,
fumaric acj ds_ i I i taclkc.acid, citric acid,
salicylic agﬁl- 5?%%%“2&“@?@%@@&%’%%%t"‘g’g}l“g{dﬁf’eﬁlzoi c acid, ascorbic
aci d and t hed-(34keiflupiephepbrn-y-eatperaacldiltS-apyrsEtin-7fobr ns are the sodi um

pot assi um, cajci Sig Sa X’Q § g]ﬁ ?;_gg ti gal |y acceptable
am nes suchcﬁéﬁ‘?%%‘}é’%@%ﬁﬁ%ﬁ , a‘ml)%a nelgl{,Ijl ib‘gghzat hi ne, and am no
acids, 15* suGkt-Rishlorphenoxs Giathyinyraold] 1L SralpyrenidiiiYeolt er m addi ti on salt as

used hegteip als i.Ses LGh Lhe. ounds and salts thereof
are able to f@?%]oglggﬂéh&ig? C?‘éo?ép\‘%&ﬁ)ﬁfb%?ﬁ%y%%ﬁ@@a#cohol ates and the
| i ke. COVPOSI-FHENSopendy}-5-¢hropaneat])pyseqloflil e lpwimpbuids of the invention are

2 i ot a1 oh-CTRC o e QR S ARl B U ARG Ment on may

be admi ni st €r@dt-diShetohlmoxy) SHpmpphy shimkagiotial-dlyyraddieftadbl e carri er,

exci pi ent,, I1lcuen GEUL Sk of the jinvention
may be adm ﬁfigtﬁ%l rﬁgﬁvrc&ﬂ%yﬂ%&gﬁ?ﬁﬁgﬁﬁ%ﬁ (r)a%?lgﬂ %[S)Atjg‘ngr{r}‘zlgﬁ é‘c"“x{g""éiiragi"r , rectal,
nasal , 1% opi déhy! Gil(Bedhlnddphenyoethall-7ahydrog uiyrdzpiglici-dlpyrswitine- frgarbdxylate; ansder mal
i ntrathecg], r Y- 159 r ' ' beut.aneous,
i ntranmuscul aErﬂF)r 1?%? ggg%ﬁzhs@gﬂ# ﬁ}nﬁpl &Q%%#&?ﬂé %%@g@#gﬁ{%ﬁlﬁﬁ er

f or mul at i onsaregyylgenveni ently be presented in unit dosage form e.g.,

tablets a t Ak I in_liposones, .and. may be
pr epar ed gﬁi%ﬁ%ﬁ%ﬁb’:@nﬁaﬁ %%{%%g?ﬁigfp%]ﬁg?@%? 'Caﬁgjfyﬁr[aﬁ%eﬁt i cal
formul ati on - Fdpyenyhmpiayled-hygrorypyiaagoll elmycmidie- Sciistglaee, or a

h ti ) . .
Phar oot o i @EAERY b oA ety O SR 5 £ ot e of
exci pi ents aedoxaier, gelatin, gum arabicum |actose, microcrystalline
cel | ul ose,, hy 13U E 70 ] 2y dr ehos hat e,
magnesi um ste r1 g'? dé,dﬁ"?rgl3gﬁﬂm§gp§%q%%)ig-)d%ﬁ%§ﬁgﬁ%o%ﬁggg%gﬁﬂggé%%@lﬁqrkel.o Such
WO 2012/ 041 84IHPET3. ERRDIPIBOSD 7 -Rdroypymarblat i oaisyrimEginabsaboytreai n ot her
phar macol O,glﬁg[r’(li_i:])ém% ﬁeh)\g%“ﬁ"g’%?m?‘gﬁf‘ﬁf%?%}’ﬁ?ﬂg%ﬂ%ina’%' tives, such as

stabilizers, wetting agents, “enu vouring agents, buffers, and
the |i%e. US4l -Fiporopheaylaminmis-rodthydesrizel( Ghripwimidis-7+d; bet ween 0. 1- 95% by

wei ght of the AL ehar ) =40% by wei ght in

prepar ations myﬁgar en%lg?g?a u@ggaﬁ%ﬂ)ﬁ%&%“gg?;?]g%@g@g 'ﬁb&g’t ween 1-50% by

wei ght i n préepaFaeiopiesyli(methpbasinedcfrinethgpyragolobhs-alPyrémiflorhell at i ons can be
further prepad By, S |.atJ0n: CO ion,

m cr oencapsul éﬁgégf ﬁ%ﬁme‘?@g}t&?ﬂg 75@18 %xﬁ%ﬁ%&? Q?n@% ﬂgﬁﬁ%ﬁ?%@&%@ebr epar ed
by convents disedan shiorpphétgl)atetd ald@-hiydroxipofazalel bl edpyrimehpesul es, granul es,
powders, SYyrURsSzvsdspensions, 10 suppositories or injections. Liquid
formulations may bé prepared by dissolving or suspending the active

subst ance % Meihil 61 (Gekrdigidererhenyiimesdiyile-kydrixgpysazoloMabilpyrinidinet Sgaraonylags nmay be
coated in A AN 8ni ka3l i dBRORErv |7q% Aol It 4 Ly effective

pl asma concen(%bg}zgt ir}](i)ng(af orl exé}glnlge)ﬁgggﬁi ods Oo?(h{}?zrr?eﬁfﬁg%fﬁg%ﬁ%‘g%of t he

i nventi on n@gbpryldtdicor porated i nto sl ow rel ease fornul ations. 15 The dose
on & vari ety oy CPEbp R AR Aot SR AR W AR e B Lo
enpl oyed, the netabolic stability and | ength of action of that conpound,
the patient's age, body wei ght, general health, sex, diet, node and tine
of adm nistration, rate of excretion, drug conbination, the severity of

20 the condition to be treated, and the patient undergoing therapy. The
dai ly dosage nmay, for exanple, range from about 0.001 ng to about 100 ng
per kilo of body weight, adm nistered singly or multiply in doses, e.g.
fromabout 0.01 ng to about 25 ng each. Normally, such a dosage is given
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15Schene 2. Preparation of conmpounds of formula (1) wherein Ais -N(R19)-.
WO 2012/ 041817PCT/ EP2011/ 066697 R7 N-N H(") wherein RI-R5, R6, R7 and R
are as defined in fornmula (1). 5The internedi ate 3-am nopyrazol es of
formula (I e 2@2piilst i tuted-P-keto esters of formula (llJCll‘)EP%E’OﬁGW
a-substituted-P-imno esters of formufa (1V) are either commercrally

avai l abl e, or may be prepared by nethods known in the art. Such nmet hods

i ncl ude, bat P%PP@I #ist7- fl) dfﬁxﬂeﬁd{[ﬂﬂﬂﬂF%@@@hﬂ}PﬁWﬂm&@lédipﬁfﬁolo[ﬂes Sp¥rémidise-5For
exanpl e, a- bengyiknR: keto esters of formula (111) (A= -CH2- or -CH(R9)-)
may be prepared condensation of 13-keto esters with benzyl al cohols or
benzyl  10°bF® ¥l 6-§3-cgrocdofipemmebenybrmedyll-3-hatrot yppreeniodAialpyemidiness-wi t h
di al kyl oxal at#soxyReePhenoxy- pketo esters of formula (111) (A = 0) may be
prepared by condensatl on of a-chloro-f3-keto esters with phenols, or by
condensat i dSnPEPaE-y oy chieret3aliuszopiyhmethyll-Lypydreaipataeciol 1,5- -ajpyrimidine-5-

3- (Met hoxycagiylaeehydr azono) - 2-aryl am no esters of formula (1V) may be
prepared by condensati on of a-chloro-P-keto esters with methyl carbazate
fol | owed by MedzkhreSqdighlemphenexy)-Adigdropipyragdlold Aadpyrimbhine: eeantxiyloes ar e
exenpl 111 ed_&NaldiorsphRlih A m?&&iynﬁﬂlyﬁﬁh%o[ﬁﬁagﬁ%hﬁtﬁ reaction

conditions for the i'ndivid reaction steps are to a person skilled
inthe art?® @{iﬁtqhwq’lﬁl?n)ﬂ)éﬁﬁwllédﬂ@mdlm ﬂﬁh@@ﬁpyr@@m&m -elpymrhidinkieoli nvent i on
are al g9 des [ S \Lting
materi al s fo?t(%?;gg)édrp?ﬁgyhﬁlﬁgmggr%%%ﬂ 22%? %dr]% A ;ﬁ g% aj%@ggfcse I "ﬁ(lielﬁlr7
comerci al | yelavai | abl e, or may be prepared by nmethods known in the art.

WO 2012/ 04} le aci d

addi tion sa%ﬁg@ﬂogag%ﬁg?%ggg? ﬁ?dr&fs}@ Ogﬁpfy]?#ﬁ%?ﬂ? téle ﬁgﬁl@ﬁ 72 'sui tabl e
organi ¢ sot vERt- Kéﬁawfqpbwl)wgthfl -hgéipatpimmlvﬁlﬁw ryrimidii-g-ylletharatomy, dance wi t h
convent i onalﬁngm%m@nin% PB?P?H?dr lﬂ?lbﬁ}rra%'lgh Fyriddih - diF om base

1
conmpounds. Exanpl es of "ad d|¥| on sal orm ng aci dzfsa are rrentl oned above. 5
The cohpouhds{&i3 ﬂ&lmﬂfwlﬁnw)mwllﬁMwﬁpmwa wipyramidiniSrdetteat oy at ons,

and they nay; {dgs, @f[ﬁ&ﬁorpﬁle%nﬁt'ﬂ{}ﬂd? lﬁ}@ro&?ﬁ/rizgfop 50%%1?1%%' yl q?'i%he €.g.,

as a pure enantiomer, or as m Xt ure of “enan race or 'as a
m xt ure coht%i(ﬁﬁhb’f%%féfi)@ﬁ@b]ﬂrér[@mﬂlfhié Igeheradiezada- Yd?fnethvblmmeb[lcﬁ opti cal

i somers to ofpfinfldiRYlg; enantiomers is well known in the art and may, for
10exanpl e, be ‘achi eved by fractional crystallization of salts with
optical ly ‘acﬁc‘i@r@h{‘)&?h?ﬂéﬂ)ﬁnﬂé&lﬂﬂshY@fPXSbV SGKIFIMPBG@O@M -elpyépidinafii on on chiral
col umgy Thecag,tagarpng@l s used in the synthetic routes delineated herein may
i nclude, for exa solvents, reagents, catalysts, and protecting group
and depr ot'ecfri(ﬁgngfwb@ﬂ)@a@ﬂﬂﬂ SydrExaN. 2 imeshybtragelol] Sctliymgidinedps ar e

t - but oxycar gaykantioc) . benzyl and trityl (triphenylnethyl). The nethods
descri bed above nmay al so additionally include steps, either before or
after the 'stﬁe%%ca@scmrwametéﬁé&hwfew-gl etk Ml FR)-pxplanchlylmetiynyevelos ui t abl e

protecting gi8uRsritnif felbdx@midkt i mately allow synthesis of the conpounds.
In addition, various synthetic steps maénlge performed in an alternate

sequerPe O ToRHEPRYRy (GmeBorsdySsngtsdod Shirlehsny Byatiyherpaslaheni stry 20

t ransf or mat i QRsinAdisk-RELbKGRIdRY group met hodol ogi es (protection and
deprotection) useful in synt hesi zi ng appl i cabl e conpounds are known in the

art and i rfcl 2yl Tokydesgaipnehyl thegeerssnilprazda L Ralpyamisiie; 3- Conpr ehensi ve
O gani ¢ Tr angfefdxadd: ons, VCH PubI | shers (1989); T. W Greene and P.G M
Wits, Protective G oup nthesis, 3'd Ed., John Wley and Sons
(1999); L.* ﬁr%%@hlowaapnm)mﬁhﬁé};g tl#l% dmesyipiterasinelr i aensdleesold bb- Or gani c
Synt hegy s, %ﬁ,y,l,gllﬂﬁnwohey and Sons (1994); and L. Paquette, ed.

Encycl opedi a of Reagen for Organic Synthesis, John WI ey and Sons (1995)
and” subsedudrit* @H‘P{%ﬁﬁgl)rpﬁbvlbwydrwé metiwldw%g}waﬁﬁhxéwﬁmlaﬁé have been

used: AcOHAg glj ﬁu(ﬁﬁ‘é_:{icﬁgﬁg,%gus cBucycl obutyl cPrcycl opropyl
DBN1, 5- Di aza clo 3. 0] non-5-ene DBUL, 8- Di azabi cycl o(5. 4. 0) undec- 7- ene
DCVDI chl or®orfelf f}-ié}hl@rophenyl)methy]} 7-hydroxy-5- methyl N-(prop-2-en-1-yl)pyrazolo[1,5-a]-

pyrimidine-3-carboxamide;



WO 2012/ 041817PCT/ E1' 2011/ 066697 28 DI PEA/ V, N- Di i sopr opyl et hyl am ne
DVF/ V, N- Di et hyl f or mam de EDCl1
- Et hyl - 3- ( 3- di net hyl ar ni nopr opyl ) carbodi i m de ESTEl ectrospray ionization

Et 20D et hyl wef aptosEiPACEt hyl acet at e Et OHEt hanol
"[ BTU2- (1H Benzotri azol e-1-y1)-1, 1, 3, 3zt et ramet hyl ur oni }t,JCr%/EPZOH'{%“”

hexaf | uor ophosl;[()hat e HOBt N- szr oxybenzotri azol e

HONBendo- N- MUKl sroahaydmethyd]-1hirspty- B methel-5-[3{rektesd oyl ethy bpysibIoH, G h
Per f or mance Laguighifds-esdxeaisaphy HPLC- MSHi gh Per f or mance Liquid

Chr omat ogr aphy- Mass Spectronetry HRMSHI g{h Resol uti on Mass Spectronetry
Mol ar  MeCNAc dtl6hf-bleropeenyiimedve N Asyanpaey 7 -bydsenyt N 8- diredtiod pyrazolal b

LCVBLI qui d ChiRpetaaapoxMass. Spectrometry sat saturated T3P2- Propane
phosphini ¢ aci d anhydride TFATrifluoroacetic acid THETetrahydr of uran

TLCThi n "Laye®-EhtHrigplsgyiapsibyl Fiiomiaret - aasy M eohy2etradhdrynpelThe-

recitati on ofyBriliddel N&kaiidem cal groups in any definition of a variable
herein includes definitions of that variable as any single group or

conbi nati orf JfdraEySdnghbed & mathepkearh) methylbN-[B-(wfidiar-ethytipymento xer ei n

i ncl udes t hateAResietEObRsmiadly singl e enbodi ment or in conmbination with
any ot her enbaodi nents or portions thereof. The invention wll now be

further il [fudtheatdd-yroxyty-(Bonethowrmepyhonmpthwpyiatpl bi-alppiieidine Bhe speci fic
exanpl g9 bel ebhaagide0 be construed as nerely illustrative, and not
limtative of the 10remai nder of the disclosure in any way what soever.

W t hout f urt AdbdErEhoransterryethyl)-j-methgl-6-dldedtiftunmmebpdphekyllnedd!li n t he art

can, based o [gl,gg%,ﬁmcjhg@_ ofhflideUt i 11 ze the present invention to WO
2012/ 041817PCT/ EP2011/ 066697 29
* 5-Methyl-3-(morpholin-4-ylcarbonyl)-6-{ [4-(trifluoromethyl)phenyl] ethyl}pyrazolo[1,5-
alpyrimidin-7-ol;
IS5« 6.3 ,4-Dichlorophenyl)methyl]-7-hydroxy-N-(2-methoxyethyl)-5-methylpyrazolo[1,5-
alpyrimidine-3-carboxamide;
¢ 6-[(3-Chlorophenyl)methyl]-7-hydroxy-N-(2-methoxyethyl)-5 -methylpyrazolo[1,5-a]-
pyrimidine-3-carboxamide;
* 6-[(4-Chlorophenyl)methyl]-5-ethyl-7-hydroxy-N -(2-methoxyethyl)pyrazolo[1,5-
20 a]pyrimidine-3-carboxamide;
» 6-[(4-Chlorophenyl)methyl]-7-hydroxy-N -(2-methoxyethyl)-5-(methoxymethyl)-
pyrazolo[1,5-aJpyrimidine-3-carboxamide;
* 6-[(3,4-Dichlorophenyl}methyl]-5-ethylpyrazolo[1,5-a]pyrimidin-7-ol; and
* 5-Cyclopropyl-6-{[3-fluoro-4-(trifluoromethyl)phenylJmethyl }pyrazolof 1,5 -a]pyrimidin-7-
25 ol.

The compounds of formula (I) are useful as antagonists of the CCR2 receptor. As such,
they are useful in the treatment or prevention of medical conditions and diseases in which
mediation of the MCP-1/CCR2 pathway is beneficial, such as pain and inflammatory

30  diseases. In particular, it is believed that compounds of formula (I) are useful for the
treatment or prevention of psoriasis, uveitis, atherosclerosis, theumatoid arthritis, multiple
sclerosis, inflammatory bowel disease, Crohn's disease, nephritis, lupus and lupus nephritis,

organ allograft rejection, fibroid lung, renal insufficiency, IgA nephropathy, renal fibrosis,
diabetes and diabetic complications, diabetic nephropathy, diabetic retinopathy, diabetic



its fullest extent. Al references and publications cited herein are
hereby incorporated by reference in their entirety. WO

2012/ 041817PCT/ EP2011/ 066697 30 EXAMPLES AND | NTERMEDI ATE COVPOUNDS

Experi ment alyol¥ei2emsy SAI | reagents were commercial gradg.aid, ]’\r% Jsed as
received without further purificationgsunless otherw se specifie Reagent
grade solvents were used in all cases Anal ytical HPLCV5 was performed on
an Agi | ent T34 dipbstisimisoangionathynphenity ishelc @QOﬂQOfOKmSOfOIBMWatBy um coI um
(MeCN MeOH 9% t

Hi gh-resol uti ogépﬁgggn%g%{j 1rrl gﬁam%@%@%ggg Ye ﬁj]a gl L eri\)él} TCF
connect ed tagd aﬂiell\(?sqﬂ@m{l eﬁh:mlm@y EPQE@BSWBEmOSImmmgom@mvm@d yses t he

calibratio es.and aut.omat corrected when
needed. Spggl aocg’lre (ggg%gaﬁ Ch nlalrclterp%s%r o SRERY: eailfa’igﬁlsrb‘l’@ﬁf’ %ﬁﬁfgéc COPRBCIEy 1 ed
nmass ranfge chmsicratticafi®Ghich@Cobstrticnié benﬂﬁireeise@e (COPD})elldrgis ssthgakgvwas used.
Anal ytical HPLC erfornmed ei ther, an Agilent 1100 system using a
Phenomenex *&JH&F ‘3@ EB#"’ iﬁgﬁf’a%sﬂ@“ﬁﬂ?nnﬂs (RERB B distase igsioligy rat e of

1.5 L per caadicatyopddhid§ cﬁdﬁ@%f&cﬂérﬁﬂiy@éﬁrdlﬁ cﬁfoﬁﬁ%éﬁr@ﬁﬁﬁr@%&fo’sﬂeﬁosi +0 085%
TEA) in water (+0.1% TEA) over 7 mn, (200 nm, or on an Agi

1100/ 1200 &stengss. pspgrfpsiondipedes. @écr%ﬁomephﬁe%(lwdemhw@tmtr@mdoo fc(c& ngI e

Quadr upol ej,e 0 radi ent of
000 acot st PP e B A o FoSls P ABleAta RphAY T 00
215- 393AM @embRasgproliferative glonisailangphritisninewbrapotsetomesndophtitis midfinglur es

quoted are_. n.ti and % urit chr omat ogr aphy was
perfornmed on a?ngé‘ﬁ%gfo %gﬁlgo‘%%éull—’f 3 SRCTEER TS ps}glgql}élarﬁeghﬁi FEUT Wi t h Redi Sep
silica col gnmslomatosis,Fasth $éhehiein ﬂaqrmmlpowﬁmmnemwpeﬂtd\mdas adrata Sl-1
silica gi gat ué)eshror i1 g‘gy zs col @ unde&)ﬁ% 3VIt Rever se Phase HPLC
was per foried o & Gy o 4 lukepipghiogis s ps s t A leple aysloma

eqi | i brat i onligiangpnaivthaGHbdpRin's Alsbasa i S@EiRbrids bf B blalRe Groad L BrvBhenaenex
Syner gi I—Iyglﬁct(l)J Rp 150 é 10 2t5 or YMC ODS-A 100/150 x 20 mm col ums, or
on an Xter Fa Br SpEWESEre "8 ¥°MA'1 9 x 50 nm system Reverse phase col um
chromat ography was perfornmed on a G 1lson system (G |son 321 punp and

G | son FC204s disodelidvedthachd &mipdninds oftepaed) ¥ bRy el idHivdQPIRREEds RP- 18
(40-63 Un')gffl lica colum M crowave irradiations were carried out using a

Bi ot age mi &rBWANAEC UFRar ﬁf‘rﬁﬁrﬂﬁlﬁsﬂt WIRAOHECPcal |y named using ACD 6. 0.
Al'l conpounds were 30dried in a vacuum oven overni ght. \Were yields are
not i ncl udadothdrlaejettr@f ek Bt GBus Wt udd 98 CorfoMAlR -of RReash | tI?fﬁSthé"ﬁﬁrmfa‘ZBHa' tored
by TLC, LCI?\?S HPLC. INTERI\/EDI ATE 1 General Procedure A 3

24( 4- chl or p%@ﬁ%ﬁmlhi?ﬂ leJreginsBLPTaRip4tErn Afdheepryy- maqe&cﬁpeqdﬂcebmﬂnw%essg?
31 Cl 2(DEt addt diSéhseﬁCﬁft amstRi @bﬁct(ok Qheoin%nt]glﬁls& RERD on‘@@attqérﬁ %beé@éﬁuhnp ofPMF
(160 ) and hI or%jll)enz brom de (15 . 73,0 innol Ium

car bonat e IS‘W?F SORPELRE adﬂﬁfé“?’f@éé‘? ?8’:%% inslidingenant 80 t
for 48 h. fﬁhﬁed’ (ﬁ@ﬁhlu@ﬂnﬁht)@hléff&:tl\o@-&nﬁinl sta@dmpbiind oPBER1a (LRQefilled abv@nd

tol uene (200 nL) and the organi c phase was washed with water (3 x 100 m),
brine (100 nmi), dried (MySO4), and the solvents renoved in vacuo to give
crude tit | ®ehodspdilinehtel 1o ga):lu\dbltlﬁﬁe WsreSBE siideh QUidediigEd RET RidRidricati on
or ch ct erlZﬁBI on. tRI\/EDI ATE 2 10 General Procedure B Et hyI

2-[ (3,7 di ¥FiY 6%@ﬂﬁ9ﬁ‘é‘feﬂﬂ/ll?e“§yﬁ¥oﬁﬁ‘f%ﬁbé& geegjof gpeh bgatmeny k91 bedethsacet at e

(500 ng, Suddneirof ) swaet di & 3ediMedrd frofeQldaengd (c2F bersdbj @Bﬂ: (%zg @ihﬁﬁﬁ' & o-
benzyl bro and. pot assi um car onate 7 mg, 2.73

ol ) wer ergi%cméeo(ﬁédngg‘ﬁeﬁ?‘éya‘i:ttﬂft(?ﬁd\%ﬂ?sqfé%ett@? }at reflux for 15 h. The
reaction mxture was diluted with water (30 m.) and toluene (50 nL) and

t he organi ase was washed with water X 20 inL), brine (50 nL), dried
( Na2SO4) aﬁa‘ﬁ{s REGy B Rethdsdigred i‘“ﬁl%&?&e fupiher omuirising meaKormgr subleetd by

col umﬁ(bhrxes‘mhsagdi &ﬁhl)éath@ntgid\iﬁnﬁfal—i&ﬁ $uich |nﬁmﬁ6iﬂ@@&h?dncﬂ1§l@%eﬂfﬂ3ﬂc s%ﬁlpﬁngp(?fl e
br own I|qU|g1F used vmth ut further purification or
char act er ISil ?t(ﬂs‘sueQ % grotems chemical markers, genetic materials, etc. as

markers or 1ndlcat0rs of the treatment regimen. In other methods, the subject is pre-screened or




General Procedure C Methyl 2-[(2,3-difluorophenyHnet hyl] - 3-oxobut anoate 0O
Onme 25 Sodi um hydride (192 ng, 60%di spersion in mneral oil, 4.80 nmol)
was suspended in THF (20 nL) at roomtenperature and nethyl acetoacetate

(296 1tL, Zyd%18%nky Was added dropwi se. 2,3-Difluorob i.de (383
KL, 3.01 nmol) was added and the reacjd on m xture was g??%%ze(ﬁ{/@ggrﬂw h.

The reaction m xture was guenched wth sat agF NHAC1 (5 inL) and water (25
nL) and exidentifieddsf perdmicaeh rentment by gespssuppidon  pgvaRiomkey oniindidatpy of s wer e

dried WO 2@heti@4dShdRthinkR2011/ 066697 32 (MySO4) and concentrated in
vacuo to give crude title conpound which was used wi thout further

purification or characterization. | NTERMEDI ATE 4 5Met hyl

2-acet yl - 31 freCdivanipiehe el idREGNNEYi8sE mOn&dVer dykitiioyd @&%&@ﬁﬁkésﬁ%‘l% pL,
4.31 mmol ), 1-85_4-chl or o- phenyl ) -et hanol (0.67 g, 4. 1 mmol ) “and FeCl3
(69.8 ny, Beded Hghles thesited of dedinipga leﬁellggslmr@gwrma)rkeamﬂalﬁeraf@d apy targef | ux

f 16 h. Il ' . u o nb&i
or @I GRCA RN Rt Rodisted by § €5RS5D B@ﬁ&ﬁﬂq rCcﬁJiénBs‘%lc?]%q%ug%ntng ) as

sol vents were renoved in vacuo to 10dive crude title conpou

a brown i E?Lﬁ-’pFCWﬁF’caﬁsaﬁ?sédaW@%Gﬂffmgtfﬁ’@? OpeiistapHilatte @rdiggrder or symptoms

charact er i ggfehfQRlindal¥d BEMRDLAER t%‘ saBject hhiBeBh FRAhi®ERS ﬁfeﬁ?euw@ Lol SRAT €d
e

simlarly to General Procedures A-C~ by reacting beta-keto 1l5esters with

t he appr opfimcsnd,bassiy |sufficisps @eeeay the glispasp os gympipmsy Gresof. The devebof7Matker see

Tabl e 10 belimineNFRRVAEL AT &R B0 Gonaliab RaaedN# NQgéPi Mﬁ%gpﬁlaalﬂl normal
ydride (221 b 60%

2- (3-fluorophenoxy) - 3- oxobut anoate 0 Ove Sodi um hydr
di sper si on®qnHoli%dp ghen pfflicted mwientsri ystaplish Sasperde disesse Fraps( R meffrrak 0 C

and a sol uthRinfdhts3a bdobhr I@M@ﬁ@mk@@iﬁ%%é@bje&-@&té%e& af NeintdFoihtdatF-than@S

added. The reaction mxture was warnmed to roomtenperature over 1 f. TvEDA
(500 sL, 3thgdetomipagan pf tipdirspievely indabe oo ehicst enmenated te mESED therpouge 2 nol )

wer e addedgigng: drfig BAEY bOMe HeXbi!NE W ﬁ}@@&&pen?godﬁﬁmsmr&%at@edg levdne

solvents were renoved in vacuo and the residue was partitioned between DCM
(15 mid> an®f Marjgragthrigebisey i dptermineiipaionlp Gegipring treatnenoascadiog Welbis identionh wat er

(5 ), driRGd MiBtA 1900 SRRSO BLESE dofhp¥idE Wome 108 o%%g{épﬁl PespRUr 1 1 ed
by columm chromat ography to give the crude title conpound (195 ng, 26% as

a yel | ow offter e {pitapnt gemensasy todeterpine the gfficpeyrof Batiedtinenit i on or
characterization. WD 2012/041817PCT/ EP2011/ 066697 33 | NTERMEDI ATES 61- 69

I nternedi ates 61-69 were prepared simlarly to General Procedure D; see
Tabl e 2 belgaitain method embodiments, a level of Marker or Marker activity in a subject is determined

20  at least once. Comparison of Marker levels, e.g., to another measurement of Marker level
obtained previously or subsequently from the same patient, another patient, or a normal
subject, may be useful in determining whether therapy according to the invention is having the
desired effect, and thereby permitting adjustment of dosage levels as appropriate.
Determination of Marker levels may be performed using any suitable sampling/expression

25  assay method known in the art or described herein. Preferably, a tissue or fluid sample is first
_removed from a subject. Examples of suitable samples include blood, urine, tissue, mouth or
cheek cells, and hair samples containing roots. Other suitable samples would be known to the
person skilled in the art. Determination of protein levels and/or mRNA levels (e.g., Marker
levels) in the sample can be performed using any suitable technique known in the art,

30  including, but not limited to, enzyme immunoassay, ELISA, radiolabeling/assay techniques,

blotting/chemiluminescence methods, real-time PCR, and the like.

DEFINITIONS



WO 2012/ 041817PCT/ EP2011/ 066697 35 | nternedi ate Nane Et hyl
3-cycl opropyl- 3-oxo0-2-{[4-(trifluoronmethoxy)phenyl ] nethyl}propanoate Ethyl
3-cycl opropyl-3-o0xo0-2-{ [3-(trifluoromethoxy)phenyl]nethyl}propanoate
Et hyl 2-[(3- r enyl ) net hyl ] - 3-cycl opr opyl- 3- oxopr yl
3-cycl opro%?%?gﬁ)éxo?z-{{&(t rifluoronggthyl)phenyl]nethy pr%@?\%&a{e Et hyl
3-cycl opropyl- 3-oxo-2-{{4-(trifluoronethyl)phenylinethyl}propanoate Ethyl
3- cycl opr ofiy felwiiBdefingiond shall eppie tiyrowshbinyth siBcibixasion eph o abenédjdims,
3-cycl opr - PNl . enyl ) met hyl | - 3- oxopr Opanoat e Et hyl
3-cycl opr g%ﬁs- @g?ﬁ[ﬁ%‘iﬁ(ﬂ%&tﬁﬂ f1 uor ophenyl ) net hyl ] propanOat e Et hyl
2-[(4-chl oro-3-fl uorophenyl ) net hyl ] -3-cycl opropyl - 3- oxopr opanoat e Et hyl
2[ (3-chl orQ-.4-f | yor t 2 3- C | - 3- oat yl
21 (3 ont ote iR QU Lo CHERRY BB it AORE BBA R SRl
3- cycl Spr opynds- Por[paBs df-thi mhdeciCophllply )l seighyndd thereabespron(sambat euditah 7L -
ooy on L oot T MR CE ) G R TIR ROSI B A ¢k
[ 3- f I uor o-@s{athyl, fetaw dixameleh pf Jspitl €16 k-hlicgll” hiptTpde- Bethglx ofhyb papromt eisdtrépyl,
g;(g Z)?LSQLS;; uéi]é%c%{]ﬁri, o QAR B lyh Sl LR OB HRRERY b blMlexs13-
3-cycl opropyl-2-[(3,5-dichl orophenyl ) nmet hyl ] - 3- oxopr opanoat e 30. | ]
OOOOOOIQ)OOOH'Q term “fluoro-Cy¢-alkyl” denotes a straight or branched C,¢-alkyl group substituted by one

or more fluorine atoms. Examples of said fluoro-Cs-alkyl include fluoromethyl,

trifluvoromethyl, 2-fluoroethyl and 2,2,2-trifluorcethyl.

The term “hydroxy-C,¢-alkyl” denotes a straight or branched C,.s-alkyl group that has one or
15 more hydrogen atoms thereof replaced with OH. Examples of said hydroxy-C, ¢-alkyl include
hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl and 2-hydroxy-2-methylpropyl.

The term “C¢-alkoxy” refers to a straight or branched C,¢-alkyl group which is attached to
the remainder of the molecule through an oxygen atom. For parts of the range C;¢-alkoxy, all
20  subgroups thereof are contemplated such as C;s-alkoxy, C4-alkoxy, Cs-alkoxy, Cis-alkoxy,
Cz¢-alkoxy, Cys-alkoxy, Cag-alkoxy, Cya-alkoxy, etc. Examples of said C;¢-alkoxy include

methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy and fert-butoxy.

The term “flunoro-C,4-alkoxy” denotes a fluoro-Ci4-alkyl group which is attached to the
25 remainder of the molecule through an oxygen atom. Exemplary fluoro-C4-alkoxy groups

include trifluoromethoxy and 2,2,2-trifluoroethoxy.

The term “C;4-alkoxy-C,4-alkyl” denotes a straight or branched alkoxy group having from 1
to 4 carbon atoms connected to a straight or branched alkyl group having from from 1 to 4
30  carbon atoms. Examples of said C;.4-alkoxy-C;4-alkyl include methoxymethyl, methoxyethyl,

ethoxyethyl, isopropoxyethyl, n-butoxyethyl and #-butoxyethyl.

The term “C,4-alkylthio-C,s-alkyl” denotes a straight or branched Cj4-alkyl group that is
attached through a sulfur atom to a straight or branched C,4-alkyl group. Examples of said
35  Cis-alkylthio-C, 4-alkyl include 2-(methylsulfanyl)ethyl and 2-(ethylsulfanyl)ethyl.
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The term “cyano-C,.4-alkyl” denotes a straight or branched C;4-alkyl group substituted by one
or more cyano groups. Exemplary cyano-C,4-alkyl groups include 2-cyanoethyl and
3-cyanopropyl.

The term “Cjs-alkylcarbonyl” denotes a straight or branched C;.¢-alkyl group that is attached
to a carbonyl group. Examples of said C,¢-alkylcarbonyl include methylcarbonyl (acetyl),
ethylcarbonyl and n-propylcarbonyl.

The term “Cjs-alkoxycarbonyl” denotes a straight or branched Cj¢-alkoxy group that is
attached to a carbonyl group. Examples of said C;.¢-alkoxycarbonyl include methoxycarbonyl,

ethoxycarbonyl and isopropoxycarbonyl.

The term “C;s-cycloalkyl” denotes a saturated monocyclic hydrocarbon ring having from 3 to
5 carbon atoms. Examples of said Css-cycloalkyl include cyclopropyl, cyclobutyl and

cyclopentyl.

The term “phenyl-C,4-alkyl” denotes a phenyl group that is directly linked to a straight or
branched C,4.alkyl group. Examples of such groups include phenylmethyl (i.e., benzyl) and
2-phenylethyl.

The term “phenoxy-C,.4-alkyl” denotes a phenyl group that is linked to a straight or branched
Ci4.alkyl group through an oxygen atom. Examples of such groups include phenoxymethyl
and phenoxyethyl.

The term “heterocyclyl” or “heterocyclic ring” denotes a saturated, monocyclic ring having
from 4 to 7 ring atoms with at least one heteroatom such as O, N, or S, and the remaining ring
atoms are carbon. Examples of heterocyclic rings include piperidinyl, tetrahydropyranyl,
tetrahydrofuranyl, oxetany!l, azetidinyl, pyrmrolidinyl, morpholinyl, imidazolidinyl,
thiomorpholinyl, dioxanyl, piperazinyl and homopiperazinyl. When present, the sulfur atom
may be in an oxidized form (i.e., 5=O or O=5=0). Exemplary heterocyclic groups containing

sulfur in oxidized form are 1,1-dioxido-thiomorpholinyl and 1,1-dioxido-isothiazolidinyl.

The term “heterocyclyl-C,4-alkyl” denotes a heterocyclic ring as defined above that is directly

attached to a straight or branched C,4-alkyl group via a carbon or nitrogen atom of said ring.



CcAD-E I D EJD-E 33-17 td" ZA c'E Ea-giic 3-F, 4-C d-17 "10-E d-S'IDE
z1D-17 E 3-CF3, 4-F cd0-17 ", 3-E " 3- QZ TZ ZZ a -17Z SZ 9Z U 8Z 6Z CE T
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Examples of heterocyclyl-C,.4-alkyl groups include piperidin-1-ylmethyl, piperidin-4-ylmethyl
and morpholin-4-ylmethyl.

The term “heteroaryl” denotes a monocyclic or fused bicyclic heteroaromatic ring system

5  comprising 5 to 10 ring atoms in which one or more of the ring atoms are other than carbon,
such as nitrogen, sulphur or oxygen. Only one ring need to be aromatic and said heteroaryl
moiety can be linked to the remainder of the molecule via a carbon or nitrogen atom in any

ring. Examples of heteroaryl groups include furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl,
imidazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, tetrazolyl, quinazolinyl, indolyl,

10 indolinyl, isoindolyl, isoindolinyl, pyrazolyl, pyridazinyl, pyrazinyl, quinolinyl, quinoxalinyl,
oxadiazolyl, thiadiazolyl, benzofuranyl, 2,3-dihydrobenzofuranyl, 1,3-benzodioxolyl, 1,4-

benzodioxinyl, benzothiazolyl, benzimidazolyl, benzotriazolyl and chromanyl.

The term “heteroaryi-C, 4-alkyl” denotes a heteroaryl ring as defined above that is directly
15  linked to a straight or branched Cs.alkyl group via a carbon or nitrogen atom of said ring.

Examples of such groups include 2-(pyridin-2-yl)-ethyl and 1,2,4-oxadiazol-5-ylmethyl.

The term “Cy4-alkenyl” denotes a straight or branched hydrocarbon chain radical having from
2 to 4 carbon atoms and containing one carbon-carbon double bond. Examples of said

20  C,4-alkenyl include vinyl, allyl, 2-methylallyl and 1-butenyl.

The term “C,; 4-alkylene” denotes a straight or branched divalent saturated hydrocarbon chain
having from 1 to 4 carbon atoms. Examples of C,4-alkylene diradicals include methylene
[-CH,-], 1,2-ethylene [-CH»-CH>-], 1,1-ethylene [-CH({CH,)-], 1,2-propylene

25  [-CHy-CH(CH3)-] and 1,3-propylene [-CH;-CH;-CH,-]. When referring to eg. a “C 4
alkylene” radical, all subgroups thereof are contemplated, such as C;s-alkylene, C;-alkylene,
C, 4-alkylene, Cys-alkylene and Cs4-alkylene.

""Halogen” refers to fluorine, chlorine, bromine or iodine.
30  "Hydroxy” refers to the —-OH radical.

“Cyano” refers to the —CN radical.

“Optional” or “optionally” means that the subsequently described event or circumstance may
but need not occur, and that the description includes instances where the event or circumstance

35  occurs and instances in which it does not.



Et hyl 4-nmethyl-3-o0x0-2-[(3,4,5-trifluorophenyl)nethyl]pentanoate
aTeounuodoxo- E-1 A10Ogmt-[ 1 Xl I | gul(pi vagdomu-t-0JOFP-E)17Z | STI 13 Et hyl
2-[ (4-chl oro-3-fl uorophertypnet hyl] - 4- net hyl - 3- oxopent anoat e Et hyl

24(3-chl or phenyl ) met hyl | - 4- met hyl - 3- oxopent a 2-{
[ 4-fl uoro- gv?%oﬁ%/%?%lgrorret hyl ) phenyl I ngthyl } -4-met hyl - @kg%]@f{ggé%at e

Monet uadoxo- E- | XTgul - 17-nAt fi gui (i Xuati doi oNDI P-17")I-Z 1 A1113
awot r eni adoxo- E-WL12111-t - RAI Paul ( pfuagdatoul ol P-S A -Z I M 13 Et hyl

2[ (3-chl or %Qﬁ&\ééu)(@@fy%éc taﬁl’e’%ﬁ%%.nglﬁgﬁg Jlse%.ll g@?ﬂﬂgg%ﬁﬁrﬁaéhﬂ%]\ composition

2f (4-chl orophenyl ) methyl |- 3-cycl obuty1- ate Et
3-cycl obut ghitlggqnelallﬁsaéﬁ fonyigrie prmejthyrréalogjdally Bor@ﬂr@pmwpaﬂ@mtée and includes

ar eouedoi d f 909]%83, . -E)1-z pcipg Ethyl
3-cycl obut%&Z%fFlfoﬁ%uor 0- ﬁ%ﬂ@%ié@%%ﬁ%é Leny met hy11- 3-

oxopr opanoat e Et hyl

3-cycl obut ‘yFJrea%nér{flg ad LA Reets Gicidabd YROATBENYPARERYed WY b 3ondition, or

oxopr opanoat e

3-cycl obutWdlgmbmrzmmalaﬂorﬁlfﬁheldﬁﬂomr@tp‘héﬂnyd Bemetstplished.opanoat e Met hyl

2-[ (4-chl orophenyl ) net hyl ] - 4- net hoxy- 3- oxobut anoate JOd Uu c..) c..) u
C uucCc) O UG x lao 130

“An effective amount” refers to an amount of a compound that confers a therapeutic effect on
10 the treated subject. The therapeutic effect may be objective (i.e., measurable by some test or

matker) or subjective (i.e., subject gives an indication of or feels an effect).

“Prodrugs” refers to compounds that may be converted under physiological conditions or by
solvolysis to a biologically active compound of the invention. A prodrug may be inactive when
15 administered to a subject in need thereof, but is converted in vivo to an active compound of the
invention. Prodrugs are typically rapidly transformed in vivo to yield the parent compound of
the invention, e.g. by hydrolysis in the blood. The prodrug compound usually offers
advantages of solubility, tissue compatibility or delayed release in a mammalian organism (see
Silverman, R. B., The Organic Chemistry of Drug Design and Drug Action, 2™ Ed., Elsevier
20 Academic Press (2004), pp. 498-549). Prodrugs of a compound of the invention may be
prepared by modifying functional groups, such as a hydroxy, amino or mercapto groups,
present in a compound of the invention in such a way that the modifications are cleaved, either
in routine manipulation or in vive, to the parent compound of the invention. Examples of
prodrugs include, but are not limited to, acetate, formate and succinate derivatives of hydroxy

25  functional groups or phenyl carbamate derivatives of amino functional groups.

Throughout the specification and the appended claims, a given chemical formula or name shall
also encompass all salts, hydrates, solvates, N-oxides and prodrug forms thereof. Further, a
given chemical formula or name shall encompass all tautomeric and stereoisomeric forms

30  thereof. Stereoisomers include enantiomers and diastereomers. Enantiomers can be present in
their pure forms, or as racemic {equal) or unequal mixtures of two enantiomers. Diastereomers
can be present in their pure forms, or as mixtures of diastereomers. Diastereomers also include
geometrical isomers, which can be present in their pure c¢is or trans forms or as mixtures of
those.

35
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The compounds of formula (I) may be used as such or, where appropriate, as
pharmacologically acceptable salts (acid or base addition salts) thereof. The pharmacologically
acceptable addition salts mentioned below are meant to comprise the therapeutically active
non-toxic acid and base addition salt forms that the compounds are able to form. Compounds
that have basic properties can be converted to their pharmaceutically acceptable acid addition
salts by treating the base form with an appropriate acid. Exemplary acids include inorganic
acids, such as hydrogen chloride, hydrogen bromide, hydrogen iodide, sulphuric acid,
phosphoric acid; and organic acids such as formic acid, acetic acid, propanoic acid,
hydroxyacetic acid, Jactic acid, pyruvic acid, glycolic acid, maleic acid, malonic acid, oxalic
acid, benzenesulphonic acid, toluenesulphonic acid, methanesulphonic acid, trifluoroacetic
acid, fumaric acid, succinic acid, malic acid, tartaric acid, citric acid, salicylic acid, p-
aminosalicylic acid, pamoic acid, benzoic acid, ascorbic acid and the like. Exemplary base
addition salt forms are the sodium, potassium, calcium salts, and salts with pharmaceutically
acceplable amines such as, for example, ammonia, alkylamines, benzathine, and amino acids,
such as, e.g. arginine and lysine. The term addition salt as used herein also comprises solvates
which the compounds and salts thereof are able to form, such as, for example, hydrates,

alcoholates and the like.

COMPOSITIONS

For clinical use, the compounds of the invention are formulated into pharmaceutical
formulations for various modes of administration. It will be appreciated that compounds of the
invention may be administered together with a physiologically acceptable carrier, excipient, or
diluent. The pharmaceutical compositions of the invention may be administered by any
suitable route, preferably by oral, rectal, nasal, topical (including buccal and sublingual),
sublingual, transdermal, intrathecal, transmucosal or parenteral (including subcutaneous,

intramuscular, intravenous and intradermal) administration.

Other formulations may conveniently be presented in unit dosage form, e.g., tablets and
sustained release capsules, and in liposomes, and may be prepared by any methods well known
in the art of pharmacy. Pharmaceutical formulations are usually prepared by mixing the active
substance, or a pharmaceutically acceptable salt thereof, with conventional pharmaceutically
acceptable carriers, diluents or excipients. Examples of excipients are water, gelatin, gum
arabicum, lactose, microcrystalline cellulose, starch, sodium starch glycolate, calcium

hydrogen phosphate, magnesium stearate, talcum, colloidal silicon dioxide, and the like. Such

no
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formulations may also contain other pharmacologically active agents, and conventional
additives, such as stabilizers, wetting agents, emulsifiers, flavouring agents, buffers, and the
like. Usually, the amount of active compounds is between 0.1-95% by weight of the
preparation, preferably between 0.2-20% by weight in preparations for parenteral use and more

preferably between 1-50% by weight in preparations for oral administration.

The formulations can be further prepared by known methods such as granulation, compression,
microencapsulation, spray coating, etc. The formulations may be prepared by conventional
methods in the dosage form of tablets, capsules, granules, powders, syrups, suspensions,
suppositories or injections. Liquid formulations may be prepared by dissolving or suspending
the active substance in water or other suitable vehicles. Tablets and granules may be coated in
a conventional manner. To maintain therapeutically effective plasma concentrations for
extended periods of time, compounds of the invention may be incorporated into slow release

formulations.

The dose level and frequency of dosage of the specific compound will vary depending on a
variety of factors including the potency of the specific compound employed, the metabolic
stability and length of action of that compound, the patient's age, body weight, general health,
sex, diet, mode and time of administration, rate of excretion, drug combination, the severity of
the condition (o be treated, and the patient undergoing therapy. The daily dosage may, for
example, range from about 0.001 mg to about 100 mg per kilo of body weight, administered
singly or multiply in doses, e.g. from about 0.01 mg to about 25 mg each. Normally, such a

dosage is given orally but parenteral administration may also be chosen.
PREPARATION OF COMPOUNDS OF THE INVENTION

The compounds of formula (I) above may be prepared by, or in analogy with, conventional
methods. The preparation of intermediates and compounds according to the examples of the
present invention may in particular be illuminated by the following Schemes. Definitions of
variables in the structures in the schemes herein are commensurate with those of the

corresponding positions in the formulae delineated herein.

Scheme 1. Preparation of compounds of formula (I} wherein A is —CH(RQ)-, -0-or-S-.



38 Internedi ate Name Ethyl 2-(4-bronophenoxy)-4-nethyl -3-oxopent anoat e
Met hyl 2-(4-chl oro-3-fluor ophenoxy) - 4- et hyl - 3- oxopent anoat e Met hyl
2 (3, 4-di chl or ophenoxy) - 4- met hyl - 3- oxopent anoate x 1.30 01A10 oYsl O 911

3-F, 4A%%’82/@eﬁ7 L9 89 69 WO 2012/041817PCT/ EP201E, lﬁﬁg?% 97

INTERIVEDI neral Procedure E Mathyl 3-(3-fluorophe propanoate 0
Owve 53-(3- Fl uorophenyl) prop| on| c acid (5.00 g, 29. 7 nmol ) was di ssol ved
in MeOH (50 nm.) and H2804 ,has added The reeﬂ:tl on nm xture was
heated at reflux for 6 h a 2entR in vaet RAppRox#qrat el y 15 ni.
Et 0Ac (100 nL) was added ap e orga ofI’aCtIO hgtéoth 1 Maq
Na2CC8 (2 x 100 i), drleﬂ( SO aﬁ‘n he soIv@nts vvé‘fe renoved in vacuo

to give the tifd e lcogpound as*a pale yef(low oil (5. Rg g, 98% whi ch used
wi t hout further rificagign or characterization. |NTERMVEDI ATES 71-77
I nt er nedi ates g MBI € prepFred siml yate eneral | Pragefdure E see

Tabl e 3 bel ow. 15T rification o -aryl pr
H +

Br/\fo R RS\n,Y R R =5 RALO

X R R®
© 0
—_— R® A
A/Y A=0,CH, R' X ()

ionic acids 0+ XH

wherein R1-R®, R®, R” and R’ are as defined in formula (I); and

X and Y are each independently -OMe or -OEt.

Compounds of general formula (I} wherein A is -CH(R")-, -O- or -S- can easily be prepared by
the condensation of a 3-aminopyrazole derivative of formula (II) with the appropriate «-
substituted-B-keto ester of formula (III}, as illustrated in Scheme 1 above. Compounds of
general formula (I) wherein A is -N(R'%- can similarly be prepared by the condensation of a 3-
10  aminopyrazole derivative of formula (II) with the appropriate @-substituted-B-imino ester of
formula (IV), as shown in Scheme 2 below. The condensation is typically achieved by heating,
optionally in the presence of acid or Lewis acid catalysts, including, but not limited to, acetic

acid, phosphoric acid, hydrochloric acid, sulfuric acid and titanium trichloride.

15  Scheme 2. Preparation of compounds of formula (I) wherein A is N(R'%-.



Int RX Yield Internediate Nane 71 3-Cl OEt 97% Et hyl
3-(3-chl orophenyl ) propanoate 72 3-CF3 OEt n/a Ethyl
3-13-(trifluoronethyfi phenyfipropanoate 73 3-Cl, 4-F CEt 97% Et hyl
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3-(3-chl org: 4.t gﬁgﬁgphenyl ) propanoate 74 2,4-Cl 2 CEt E?%%/F}gzwllmﬁﬁﬁw

3-(2, 4-di chloro fi propanoate 75 3,4-Cl2 CEt 100%
3-(3, 4-di chl or ophenyl ) propanoate 76 3-F OEt 96% Et hyl
3-(3-fluorophenyl) propanoate 77 3- F,3 4RC1 OMe
R R®
iMe iMe R* Hll\l 0
HI}I 0 | 0 R NH(F{m) R R® =4 /N
R&_O NH, RA_N R' a
EE—— | —_— R’ N
o~ ° 0 LN Gwe ™
OMe OMe
RT
IHQN%
AN om
4
3 i 5 Rt R7
R R* R ’N\Iég
R N:QI/N"‘N/
R l'qm OH

wherein R'-R°, R®, R” and R' are as defined in formula ().

The intermediate 3-aminopyrazoles of formula (II}, o-substituted-B-keto esters of formula (I1I)
and o-substituted-B-imimo esters of formula (IV} are either commercially available, or may be
prepared by methods known in the art. Such methods include, but are not limited to, those
illustrated in the Schemes. For example, c-benzyl-f-keto esters of formula (III) (A = -CH,- or
-CH(R?)-) may be prepared by condensation of B-keto esters with benzyl alcohols or benzyl
bromides, or by condensation of 3-aryl-propionic esters with dialkyloxalates. o-Phenoxy-f3-
keto esters of formula (III) (A = O) may be prepared by condensation of o-chloro-B-keto esters
with phenols, or by condensation of aryloxy-acetates with dialkyloxalates. 3-(Methoxy-
carbonyl-hydrazono)-2-arylamino esters of formula (IV) may be prepared by condensation of
o-chloro-B-keto esters with methyl carbazate followed by treatment with anilines. All of these

alternatives are exemplified in the experimental section below.

Appropriate reaction conditions for the individual reaction steps are known to a person skilled
in the art. Particular reaction conditions for examples of the invention are also described in the
experimental section. The necessary starting materials for preparing the compounds of formula

(I} are either commercially available, or may be prepared by methods known in the art.

The processes described below in the experimental section may be carried out to give a

compound of the invention in the form of a free base or as an acid addition salt. A



OEt 97% Et hyl 3-(4-chl oro-3-fluorophenyfipropanoate WO

2012/ 041817PCT/ EP2011/ 066697 40 | NTERVEDI ATE 78 Ceneral Procedure F
1,4-Di methyl 2-[(4-chl orophenyOnet hyl] - 3- oxobut anedi oate Me CI0 0 Owe

5D net hyl 18 g, 10.0 nmol) was dissolved in ) and
added to s%ﬂum(ﬁydrl de (400 ng, 60%,di spersion in m ne&ﬁgf %966

nmmol ). MeOH (2 drops) was added and the reaction m xture was heat ed to 50
C. A sol utphermagéutBallycesiplable agih eddjtiprsalp imen beotagined byrdiskvingthe &ee fage 89 g,

10.0 mmol )suh éférg%m(s%gr %‘fa)ldrﬁgaﬁngﬁ@?&lutﬂ{n%m a%eac;ﬂ”iﬂ Ia%a?fz‘igngf%%ﬁrﬁnf&?ﬁe 8{251‘” € was

heat ed at eci ate was co 1"on,
di ssol ved I'rrcpe@@em erp{r5@ aﬁﬁi)adthnfdl alm ttoibast ¢omppady. Emmbieﬂofl\ddélqorl—@]: (50

m.). The r AT xtracted with Et20 (3 x 100 nlL) and the
conbi ned o@%’%ﬁé%{}s% ‘%ﬁéﬁ%‘*\ﬁ@g‘%"g washed with water (2 x 100 m.), dried

(Na2SO®f) and concentrated in vacuo to give the tide conpound (700 ng, 25%

o 20, 8B Bl 6N DBl A PR L G0 e g ey

2- [ (3- ehl chapherby Gheinky in]the3foux ofnptieal ddinert @g-Cls@ pOEtenBuidinemvotng dmiixtere( 995
0% ol APELRIA RS B 014 it IR, PERRURRE S 20 (100
rm?: ) z)?d 1’@(@58({)&@151@1, llsqmanem@gddmd% E’ItaatlwmsiSiwﬂi lq:ézlé mr:ae mandmat, &d( (iltS 0
reriuxgor %g dE)l{J ﬁgﬁlo cryst %1%‘t fa 0 ve%cql ac1 5 or

m. tract TGS con

vvez eagrl ?c(byzcz@ﬁfe@&)graahdsap@tﬂt;@nirchmédolumwgcuo to give t heo':| ?Inia co%glrj?]d
(6.93 g, 98% as a yellow oil which used without further purification or

25characteri zati on. | NTERVEDI ATES 80-86 I nternedi ates 80-86 were prepared
sim | arly the ®Bemerlalusé} oc ddwayebetie- tdutes aleliffatoll cetinbmhpnclude, ¥dOexample,

2012/ 0418 t
2 (4 chi L4 0 kR0 pal Bl R STy ey raesomoBram™ oo
di sperisi orefipmotedting rgeduppiate, t-thox@cantronly]) Beas sozmypendedyl riphfyimGh(ishal) and

4- chl or o- %Jt,}l(}ggﬁgsgg&g%h oA agdidodariTTRAge A0S, ERLY LALRTPAREAL Gl 1- 51

m., 13.7 He rieact tur Irre
di | ut ed widetrnbtdspecifi@lPherein.)to addas nacbvestitable Mcmqumﬁgﬂmp(s & ordei(ﬁﬂllmhateland

corpound aLokufesh S Mttt B0 BRAE UG iRl PR ok Bt R ur ¢ e
puri fi cat iabernge edqagract e |oz<1£t| on.givk0 tmer\rr@mommma& Ebywiletic chemistry
2-(4- %‘ Ortghs’?fal;l‘lang[soanH%Po%%%h?ﬁr%h@gn%thghologies (protection and deprotection)} useful in
synthesizing applicable compounds are known in the art and include, for example, those
described in R. Larock, Comprehensive Organic Transformations, VCH Publishers (1989);
T.W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 3° Ed., John Wiley

and Sons (1999); L. Fieser and M. Fieser, Fieser and Fieser’s Reagents for Organic Synthesis,
25 John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic
Synthesis, John Wiley and Sons (1995} and subsequent editions thereof.

The following abbreviations have been used:

AcOH Acetic acid

aq aqueous

cBu cyclobutyl

cPr cyclopropyl

DBN 1,5-Diazabicyclof4.3.0]non-5-ene
DBU 1,8-Diazabicyclo(5.4.0)undec-7-ene

DCM Dichloromethane



Cl Ort The title conmpound (3.64 g, 95% was prepared simlarly to

I nternmedi ate 87, using 3,4- 15di chl orophenol instead of

4- chl oro- 3-fl uorophenol . | NTERVEDI ATE 89 1, 4-Di et hyl

2- (4-ehl or - henoxy) - 3- oxobut anedi oate Et 0 OEt j hydri de
(416 ny, 68%%65?%,82{8??% in mneral oilg 10.4 mmol) was %%2%’2%%%% THF
(50 nL) and_diethyl oxalate (1.41 nL, 10.4 mol), Internediate 87 (2.20 g,
9. 46 mol ) RAREAEL OH (B0 ispyromdeteylaeidied. The reaction nmixture was heat ed
at reflux fmr3 h, qqgﬂqﬂggm%mﬁmm§ﬁg NR4ACL (10 nmL) and water (250 nmL) and
extracted with EtOAc (3 x 250 niL). The conbined organic fractions were
dried (My538C and t hd -BByhA@Etdmeibyleminepramdarbetiiidsuo t o 25gi ve the crude
title conpagd (2. 45 Mectrd Wy i8z4Bn OF @nge oi | which was used wi t hout
further purification or characterization. W 2012/041817PCT/EP2011/ 066697
43 | NTERVEBRTE 90 1 Mdethylethay| 2- (3, 4- di chl or ophenoxy) - 3- oxobut anedi oat e
Cet C S Ac Thefmhgggugpnpound (5.03 g, 99%9 was prepared simlarly
to Internediate 89, using S5Internediate 88 instead of Intenedi ate 87.

| NTERVEDI A9 1 Ethanol

64( 3- Fl uor ggeny!l ) sulyt A Rydip C Lol n-7-ol 0 Ore
10Met hyl 2-ch|oroaceﬁéggg#g?gn%g%?'%ggi%5géﬁﬁégg?ﬂ%%ﬁh%g¥ﬁ&gpg§ﬁ?§bhenoI
(355 p, L, 3OB ol ) Naydsoxybensetrigzade in DCM (5 nl) and cooled to 0 C. A
sol uti on ofyNg et hyl apde. ) <D )k . {1.5 nL) was added
dropwi se and t he reagﬁ?gﬁfi'g?ﬂ%é&ﬁgézaggﬁggﬂ?%%Pg%WI e%%erature. The
reaction nfiXHur e was High Rerletmane Hawid Carpemtog@0hintl) , washed with water (2 x
19 inL) andebrivie. (1inintdronfinberohaR0MANRLARGSNLEANES, | vacuo. The

residue 15was purified by colum chronmatogra rve crude title
conpound (HBMi)rg, 76%%8@HWMmSpchuhdmi ch was used without further
purificatign or charggfgrization. | NTERVEDI ATE 92 Met hyl
3-[[(netho§¥8grbonybirnino]aninolbut-Z-enoate Ore 0 N=NOre 20-

£

Acetonitrile
MeOH Methanol
(MH]* Protonated molecular ion
LCMS Liquid Chromatography Mass Spectrometry
sat saturated
TsP 2-Propane phosphinic acid anhydride
TFA Trifluoroacetic acid
THF Tetrahydrofuran
TLC Thin Layer Chromatography
TMEDA Tetramethylethylenediamine

The recitation of a listing of chemical groups in any definition of a variable herein includes
definitions of that variable as any single group or combination of listed groups. The recitation
5 of an embodiment herein includes that embodiment as any single embodiment or in

combination with any other embodiments or portions thereof.

The invention will now be further illustrated by the following non-limiting examples. The
specific examples below are to be construed as merely illustrative, and not limitative of the
10 remainder of the disclosure in any way whatsoever. Without further elaboration, it is believed

that one skilled in the art can, based on the description herein, utilize the present invention to



Met hyl 2-chl oroacetoacetate (1.01 g, 6.71 mmol) was dissolved in Et20 (10
m.) and nethyl carbazate (605 ng, 6.72 nmol) was added. The reaction

m xture was stirred for 4 h and the solvents were renoved in vacuo to give
crude met hywodnialo{es hoxycar bonyfl ami no] i m no}-2- net hy, é:,ltlﬁ%%% (1.48
g) as a yellow solid. This material wag suspended in Et and 25 1
Mag NaHCO3 (11 nlL) was added. The reaction m xture was stirred for 2.5 h
and the or d@nfullest g¥lent. Gl srefseopens ;amd cpublivations stited hoveinharevhitreby {m2Grporkied b¥he
conbi ned aqueRKS if MRE LR Were extracted with Et20 (25 nl) and the

conbi ned organic fractions were dried (MJSO4) and concentrated in vacuo to
give crude title conmpound (0.96 g) as ared liquid. WO

2012/ 041817PCT/ EP2011/ 066697 44 | NTERVEDI ATE 93 Ceneral Procedure H Met hyl
2-[ (3-fl uorophenyHam no] - 31[ ( net hoxyear bonyham noj i m no} but anoat e
S5Internmediate 92 (0.48g, 2.58 mmol) was dissolved in THF (2.5 nL) and a
solution of 3- fluoroaniline (326 ng, 2.93 mmol) in Tiff (2.5 n) was
added. The reaction m xture was stirred at roomtenperature for 16 h. The
sol vent was renoved in vacua and the residue was triturated from hexanes
to give crude title conpound (638 ng) as a yellow solid which was used

w thout further purification or characterization. 10 | NTERVED ATE 94

Met hyl

2-[ (3-fl uorophenyl) (et hyl ) am no] - 3- r nnet hoxycar bonyHam nol i m nol but anoat e
Internediate 92 (0.48 g, 2.58 mmol ) and N-nethyl-3-fluoroaniline were
reacted according to 15CGeneral Procedure Hto give the crude title
conmpound (899 ngy) as an orange |liquid which was used w thout further
purification or characterization. |NTERVED ATE 95 Met hyl

2-[ethyl (3-fl uorophenyhamhba] - 3-{[ (met hoxycar bonyHam no] i m no} but anoate 20
Internmediate 92 (0.48 g, 2.58 mmol ) and N-ethyl-3-fluoroaniline were
reacted according to General Procedure Hto give the crude title conpound
(694 ny) which was used without further purification or characterization.
WO 2012/ 041817PCT/ EP2011/ 066697 45 | NTERVEDI ATE 96

7- Hydr oxy-6-10-(trifluoronet hyl)phenylinethyl}pyrazol oil, 5-al pyri m di ne-5-
carboxylic acid OH O NNN OH 5 Exanple 71(0.40 g, 1 09 nmol) was suspended
in 1 Mag NaOH (10 nL) and heated at reflux for 1 h. The reaction m xture
was cool ed and acidified wth concentrated HCL. The precipitate was
collected by filtration and dried to give the title conpound (325 ng, 88%
as a beige solid which used without further purification or
characterization. 10 | NTERVEDI ATE 97

64( 3- Fl uor ophenyQret hyl ] - 7- hydr oxypyr azol o[ 1, 5- a] pyri m di ne- 5- car boxyl i c
acid OH O N,N OH Exanple 73 (10.4 g, 33.0 mpl) was dissolved in THF (250
m.) and a solution of LiOHH20



(5.54 g, 132 mol) in water (50 nL) was added. The reaction m xture was
stirred for 18 h, 15acidified wwth 1 Maqg HC1L and concentrated in vacuo to
approximately 50 mL. The precipitate was collected by filtration to give
the title cRpReuReisgs a creamsolid (9.46 g, 92% . INT Of

6-[ (3, 4-Di chl orophenyl ) met hy11- 7- hydr gxypyrazol oi | , 5-al pyri m di ne-5-car box
ylic acid O CION?ic- Cl 2004 The title conpound (288 ng, 100% was
prepared sifmAMPLES AUDINTERMERIATRCOMPQIBYIMNYy Exanpl e 72 instead of Exanpl e
73, as a creamsolid. WD 2012/041817PCT/ EP2011/ 066697 46 | NTERVEDI ATE 99
6- 1(3- Chl or0- 4-fl uorophenyl ) met hyl ] - 7- hydr oxypyr azol c41, 5-al pyri m di ne-5-c¢c
arboxylic é%?"d"mesﬁ“h‘?fé’g?@di ate 82 (469 ng, 1.42 nmmol) and 3-ani nopyrazol e
(130 ng, 1.56 nmol) were dissolved in AcOH (6 inL) and heated at 90 C for
6 h. The precipitate was collected by filtration, washed wth EtOH and
dried td gi‘Verepasats tiers eommpsasie) Lanafie (apd worengsed a7 ogycived veithapi furhes phiifébativivi, ch
used wi t howhlefsWiledh®ke Bekifild. &L FséPh! Oq N ATE 100
6- 1(4- Chl oro- 3-fl uor ogjﬁenyl ;}?n%éteﬁp%rﬁqe%a%%t?g&%p@@o@%ﬁ%}ﬁ%% i ne-5-c¢
ar boxyl i ¢ #&% ¥as repformed on 1 Agilng ﬂé)ocﬁmewp@@mt@ aprCEGH) 30w 8.0 pre famed

simlarly touhhiaseRal-die - S HoN@r-Yeloe=Tol | o 15 oh.
I nt enedi at e §2._t| NTERVEDI 2%@ lilg%te?l?sBéﬁﬂzyl ox@@g%%{f%)’%g% %érgis%ﬁggi(g)'?rhegthhyl
ester 0, 1yasoloyion mogs seprgrm (HRMP rreare olitaigd! piy an @@dendiMFRTOF cuntieptediitmar al
oi |, 2490 bk 1YGSHE 2ehuki klchii ' nzyl
al cohol (1?‘??1 mi 1%%@%ﬁfﬁuﬁﬁgﬁggﬁgﬁwlc\)}\gbgﬂgggug?j%cf?%égﬁ} stgg e

reaction nd nanagadly sorrected gvies peeded. iprtrantt asquitst it basitive tleqmotingyl made.

hl as 1tz = .o eT ec 00 m e . ’
chl or oacet g€ elgatr&l fdss4dnglle %%d‘?gdfl%bépﬂ Rle ddGcdioh 5%&1@;’ %?ﬁ%ﬁ'ﬁ%rfppw se

The reaction mxture was stirre or 16 h, quenche (25
nL) at 0 CARNYteHHPECovas perigrnel opsithenan dpilentuld 09 lzsten wesisg e Phermoteack Wi t h

Et20 (3 x N t 1ned organic fractions re washed w th sat

aq Nariocs (IEHIS H 68 2B R Rl SRRt REbYIRE sl S CneR At Al

vacuo. 13he°¢ esd dyeadims of 5r100%edetoyitrile (LMPB 0N TEARIOGEE@PNY. 99 TEAY 8vdrve ti de
vel | ow | iquid which used w thout further

Sgﬁ? iugg_t l( é%ﬂg?{?g%ﬂ 305 ,quri gwagl? | e_ilent4 100N Nes Aiguigd ophromatograph / Mass
gl- [ (Benzyl seyoiivetDiydclor @Sing - QitldaipeRN eavEFERt Mtk b ¥lea#Rbal knerak ¥ di n-7-

gradient of 5-100% acetonitrile in water (5mM ammonium acetate) over 4 min, 1ImlL/min,

215-3950M (marked * in text below), unless otherwise stated. Figures quoted are column

20 retention time and % purity. Flash chromatography was performed on either a CombiFlash

Companion system equipped with RediSep silica columns or a Flash Master Personal system

equipped with Strata SI-1 silica gigatubes or in a glass column under gravity. Reverse Phase

HPLC was performed on a Gilson system (Gilson 322 pump with Gilson 321 eqilibration

pump and Gilson 215 antosampler) equipped with Phenomenex Synergi Hydro RP 150 x 10

25  mm, or YMC ODS-A 100/150 x 20 mm columns, or on an XTerra Prep MS C18 5 pm 19 x 50

mm system. Reverse phase column chromatography was performed on a Gilson system

(Gilson 321 pump and Gilson FC204 fraction collector) equipped with Merck LiChroprep®

RP-18 (40-63 um) silica columns. Microwave irradiations were carried out using a Biotage

microwave. The compounds were automatically named using ACD 6.0. All compounds were

30  dried in a vacuum oven overnight. Where yields are not included, the intermediates were used

crude. Reactions were monitored by TLC, LCMS or HPLC.

INTERMEDIATE 1 _
General Procedure A

35  Ethyl 2-[(4-chlorophenyl)methyl]-3-oxobutanoate



Internediate 58 (1.23 g, 3.54 mmol ) and 3-am nopyrazole (309 ng, 3.72
nmmol) were 5 dissolved in EtOH (25 nL) and phosphoric acid (85%in water,
486 ;1L, 7.08 mmmol) was added dropwi se. The reaction m xture was heated in

a sealed t C for 18 h. The precipitate was co

filtrati on%ﬁﬂ@#{(gg&ﬁth cold EtOH (3 L) and dried to E#@g}tq@?'ﬂﬂgg“?itle
conpound. 10 | NTERMEDI ATE 103

6-[ (3-fl uor ophenyl ) net hyl ] - 7- hydr 6 Roxy- N- net hyl pyrazol o[ 1, 5- al pyri
m di ne-5- carboxami de 0, OH Int erm&%woo ng, 1.74 mmol) was

di ssolved in DM (5 nL) and DI PEA (0.91 nL[ 15 5.22 mml) and HBTU (990
ng, 2.61 nmmol) were added. The reaction m XE'ure was stirred for 30 min and

N, O- di met hythyREexklaiane hy6lE aedbowisdessé340inMMF e SnlliRl k- WRsbadged. The

reaction mxture was stirred at roomtenperature for 5 h. The sol vent was

renoved i nbHEGd1aRE ThE med; arfelitiaen earkosar el Bn/E owel(wae iidedafle washed
W th sat agadiohs bt aBd /¢ R 4B . THOLaclba misdick @ds diMera@hdn g (e@NEENt r at ed

in vacua. The residue was purified by HPLC 20to give the titIe_con&ound

(116 rrg? Zg%tola@eéZW)eang &hej ganieNphpsevEDWAshEd pagh water (3 x 100 mL), brine (1

6-[ (3, 4- D g, QRAPIMIRY,), BRE 1Y ddivefrs RUASVR Wi e PR Eﬁéxfuhé %&@Ma@?@ﬂ@[ 1,5-

al pyri m di ne-5- carboxam de WO 2012/ 041817PCT/ EP2011/ 066697 48 o,

| nt er medi atBiclhgaypahwitiput rthm pusifiation ERlErékaZER or i de (359 ngy, 1. 87

mmol ), HONB (382 ng, 2.13 nmol) and N-ethyl norpholine (271 p,L, 2.13 mol)

were dissolved in DVMF (10 nL) and stirred for 30 mn.

N, O Di met h\NTHRMEDMNTER ne hydrochl oride (87.0 ng, 0.89 nunol) was 5 added

and theyreasllPrifeilbpe was stirred for 5.5 h. N, O-di met hyl hydr oxyl am ne

hydrochloride (87.0 ng, 0.89 nmmol) was added and the reaction mxture was

stirred foEthIBZ'K?’»ﬂiPFg?qfeﬂt?ﬂYlbnﬂhﬂ porebuieateoncentrated in vacua, purified

by col umm chromat ography and re-cgystal N sed from MeOH to give the title

conmpound (132 ng, 41% as a white s OINTERIVEDI ATE 105 1, 5-Di et hyl
yrieei ogte Et0 0 Cl OEt Di et hyl

1, 3- acet onedi car boxyl ate (10.0 g, 49.5 mmod§ and 4-chl orobenzyl brom de

t di I d C i t it d
RS LR S R
puri fi catii@nzydbraids 620 aiig, a4 iomnol) laMl pbAdsidnACREbo A6 (BT hyd, 2.73 mmol) were

2- 16- 1 (4 cfyof SREINOTS MLl bt IHEY BV 0Lk VA ) il 2o at

(30 mL) and toluene (50 mL}) and the organic phase was washed with water (3 x 20 mL), brine
(50 mL), dried (Na,SO,) and the solvents removed in vacuo. The residue was purified by
column chromatography to give crude title compound (500 mg) as a pale brown liquid which
was used without further purification or characterization.

20
INTERMEDIATE 3
General Procedure C

Methyl 2-[(2,3-difluorophenyl)methyl]-3-oxobutanoate

25  Sodium hydride (192 mg, 60% dispersion in mineral oil, 4.80 mmol} was suspended in THF
(20 mL) at room temperature and methyl acetoacetate (296 plL, 2.74 mmol) was added
dropwise. 2,3-Difluorobenzyl bromide (383 pL, 3.01 mmol) was added and the reaction
mixture was stirred for 16 h. The reaction mixture was quenched with sat aq NH4CI (5 mL) and

water (25 mL) and extracted with EtOAc (3 x 50 mL}. The combined organic layers were dried



Cl OH 20Internediate 105 (2.50 g, 7.65 mml) and 3-am nopyrazole (0.70
g, 8.42 mmol ) were suspended in EtOH (30 nL) and phosphoric acid (85%in
water, 0.89 nL, 15.3 trinol) was added. The reaction m xture was heated at
reflux for er (30 m.) was added and the react] ure was
stirred fowﬁgﬁﬂf%‘”r? and cool ed to -22 £ The precipi tatPé“QWanblé’tSf‘slﬁgct ed by
filtration, washed with EtOH (50 nlL) "and dried to give crude title
conpound ((Mg&80stand rﬁﬁt@ent%@isina)am begivodridk wiei @impoas wisedwad tdad wtithéuar t her

purificati rac n. WD 2012/ 041817PCT/ EP2011/ 066697 49
| NTERVEDI A@‘%‘ % lgghnerg c?{:%a GFe 1 Ethyl

6-[ (4- chl orophenyOr net hy1] - 7- hydr oxy- 5- met hyl pyrazol o[ 1, 5-al pyri m di ne- 3-
car boxyl atfr M?#ﬂa errredi ate 1 (670 ng, 2.60 mmol) and

3- am no- 4- car% oxypyrazole (450 ng, 2.90 mml) were suspended in EtOH
(30 inl5) avethghlzesptybd{4cldaioghdnybbathmavat er, 300 4, 4. 37 nunol) was added
The reaction mxture was heated g reflux Jor 2 d. Water (50 nl) was added
and the reaction mxture was stirr§ 1 h and cooled to 0 C for 16 h.
The precipitate was collected 10 b atPon, washed with water and
dried to give the tide conpound (670 ng, &R%) as a white solid.

| NTERVEDI ATES 108-114 Internedi ates 108-114 were prepared simlarly t

Gener al  PMRtlsd apetoapetate 465 | 463 1 misel).oln(4-chipre-RPERNEdMIAT (0.6/15 4G amel)
Procedur e 44 re

6- [ (4- chl of ophenyl ) met hy 11 =7~ Ry dr 0y~ & et Ryl pyr azol o1 1. b &l pyri m d' me-3- ¢
ar boxyl i c The regction migtore wag il gh qqhie f(neﬂvye $IveNts YOI semeved Aneck@ (1. 00
9, 17.48 mﬁpule)crdﬁ@ﬁﬁe E’dnﬁa%%d/@‘ih gy 26t Rbwd BQidhicRBdq Fhidbd: (aﬁﬁ%e%ﬁ@aaqn heat ed
at reflux for . The reaction mxture was acidified to pH3 wth aq
phosphori @r%t@raeteamom\eat ed at reflux for 1 h. The precipitate was
collected by filtration, washed with water and dried to give the tide
conmpound gg’ganE 8%;? as a white 25solid. | NTERVEDI ATES 116-122

| nt er medi MEBIATES 3¢} e prepared sinilarly to General Procedure J; see

Tabl e 6 bl @Wediates 5-59 were prepared similarly to General Procedures A-C, by reacting beta-keto
15  esters with the appropriate benzyl bromides (0.9-1.2 eq) at 20-50 °C for 5-72 h; see Table 1

below.

INTERMEDIATE 60
General Procedure D

20  Methyl 2-(3-fluorophenoxy)-3-oxobutanoate

LT

OMe
Sodium hydride (221 mg, 60% dispersion in mineral oil, 3.32 mmol) was suspended in THF (2
mL) at } °C and a solution of 3-fluorophenol (372 mg, 3.32 mmol} in THF (2 mL) was added.
The reaction mixture was warmed to room temperature over 1 h. TMEDA (500 ulL, 3.32
25  mmol) and methyl-2-chloroacetoacetate (500 mg, 3.32 mmol) were added and the reaction
mixture was heated at reflux for 4 h. The solvents were removed in vacuo and the residue was
partitioned between DCM (15 mL) and 1 M aq NaOH (2 mL). The organic fraction was
washed with water (5 mL), dried (MgSQ,) and concentrated in vacuo. The residue was purified
by column chromatography to give the crude title compound (195 mg, 26%) as a yellow oil

30  which was used without further purification or characterization.



WD 2012/ 041817PCT/ EP2011/ 066697 52 EXAMPLE 1

6[ (4- Chl or ophenyQOret hyl | - 5- et hyl pyrazol o[ 1, 5-a] pyri m di n-7-ol GCener al
Procedure K CI OH 5Internediate 1(5.00 g, 19.6 nmol) and 3-am nopyrazol e
(.79 g, 2 wer e suspended in EtOH (100 nL) an i ¢ acid
(85%in ma?%??agagg"nL, 39.3 mmol ) wag; added. The reac?FEEQ%FQ@%¢£ was
heated at reflux for 48 h. Water (30 inL) was added and the reaction

m xt ure waSNERIOYERIATESAI®S The precipitate was collected by filtration,
washed wi t mvak&hee ' ' id.| (4.12 q,
77% as a white sJ%Pgﬁgﬁ%g%%%%§%¥h%gqg§g%%ﬁ g%%%u%g%s i%@%?ggﬁgb0:

273. 06689, found 273.06696. HPLC. Rf 5.27 min, 100% EXAVMPLE 2 General
Procedure L

5- Met hy1-61[ 4- (trifluoronethyl)phenyl]nmethyll pyrazol o[ 1, 5-a] pyri m di n-7-ol
15 F3C Internediate 7 (6.46 mmol) and 3-am nopyrazole (644 ng, 7.75
nmol ) were suspended in EtOH (15 nL) and AcO0l1l (2.5 nl) was added. The
reaction m xture was heated using a Biotage mcrowave at 120 C, for 1 h.
The precipitate was collected by filtration, washed with Et011 and dried
to give the title conmpound (387 ng, 20% as a white solid. FIRVS (ESr)
20cal cul ated for C15H12F3N30: 307.093247, found 307.093377. HPLC. Rf 5.40
mn, 100% EXAMPLE 3 Ceneral Procedure M '

31( 3- Fl uor ophenyl ) met hy11- 2- (pyrazi n-2-yl )i m dazo[ 1, 5- a] pyri m di n- 4- ol

WO 2012/ 041817PCT1EP20111066697 53 title conpound (54.0 ng, 25% as a pale
yel l ow solid. HRMS (ESI+) cal culated for C17E112FN50: 321.102588, found
321.103018. HPLC. Rf 4.44 mn, 100% EXAMPLE 4 5 CGeneral Procedure N

5-Et hyl - 61[ 3-fl uoro-5-(trifluoronethyl)phenyl]nethyl }pyrazol o[ 1, 5-a] pyrim
din-7-ol OH Intermediate 15 and 3-am nopyrazole (622 ng, 7.49 mol) were
suspended in EtOH (10 nth) and phosphoric acid (85%in water, 1.00 ni,
14.6 mml) was added. The reaction m xture was 10 heated using a Biotage
m crowave (170 C, absorption high) for 1 h. The precipitate was collected
by filtration, washed fromEtOH (2 x 10 nmL) and dried to give the title
conpound (1.15 g, 54% as a white solid. HRMS (ESI+) calculated for

Cl 6H13RI N30: 339. 099475, found 339.100165. HPLC. Rf 5.86 min, 98.2% 15
EXAMPLE 5 6( 3-Fl uorophenoxy) - 5- net hyl pyrazol o[ 1, 5-a] pyrim din-7-ol OH



Internediate 60 (190 ng, 0 84 mmol) and 3-am nopyrazole (77.0 ng, 0.92

nmol ) were dissolved in EtOH (5 nL) and the reaction m xture was heated at

reflux for 1 h. The precipitate 20 was collected by filtration and dried

to give theybhihgsgppound (80.0 ng, 38% as a white S?ﬁ&mﬁ%ﬁﬁzg +)

cal cul ated for C131-110PN302: 259.075%P5, found 259.07 . . Rf 4.55

mn, 99.8% EXAMPLE 6 25 General Procedure 0 Mt hyl
7

6- [ (4- chl or ophenyl ) pethy—Fhydrexypyrazol ol 1 5-alpyrinm cl i ne- 5-car boxyl a
te M C a. NN 2012/ P41B17PCT| EPRO11/ 066607 b4 [Inferfred| atp 7B (300
ng, 1.05 nmmol) and B-am nppyfazple| (8Y.6|nmg| 1|05 mpl)|welre dissolpved in
AcOH (2 InL) and the reactiop xturefwas heated at ref|uxf{fof 1p hl Et20
(10 nmL) was added anhd the| repulting precipitatg was cgl| ected| by
filtration and washed with Ef 20| (5] x 10 fl)] The fesjgdue wag purlfied by
col um chromatography to pgive the tit|e tonpoupd 5(4p52| ngy §14% as| an
orange solid. HRVMS (ES) [al cul pr C150- 1020 N3PY: | 31{750667/19,| f ound
317.053609. HPLC:. Rl 5| 68| nm < 96u9 EXAVPLES (7- 7|y §* Exjg@pl es| 7-[77 were
prepared simlarly jto General% res| K-0, by r&ac¢iing | ter%di at e
10bet a- ket o esters |(Tapl e 1)| xu i, nopyf azpg elsg [Seel Jail e 7 [bel jow.
EXAMPLE 78 6-[ ( 3- Fht&rlopheny|3: 58 net, hy® pyE aze! % ,%-%py‘gi m di n- 7- ol
NI G- " NOH 151 nt er medi fit e 938 (143 .B9) o) | BeisE'sius pledes fim [EtqH (7.5
m), TiCl3 (1.23 niZ ong)iﬁ AqQ15 28 3l \E dddil |@d the
reaction mxtupe Wdsg stz rred=Fo | A splugildh @ [Fa n@yr@zc&e (132
my, 1.59 ) Y BEROHE 2 ) d%ecg*an?i the Feattlion 4| yre (was
heated at rep(x fqrg 72, N and st e:g af |rBgrxt ey givrie flor (36 |h. The
reaction ni‘#tupe wgs Hasilft ddt|G i [th @Bwa%pt@e_@olﬂe@s HGr e
removed in v, . THe | B |digiye Qi |iEi el gl ! (W] ZHrepeR qgt aphy and
triturated f Et 20. {Thd & g U |vig S Ushemde i@v&ﬁe@(@r% gng
stirred for 1¢h. ThHe predibitét|E vas c_ﬁ_)ll qtedaby gi|E rjaij¢h [gnd &inied to
give the title comound (|56. ng Woye 4 g @hid ¢ S9(5 d& HEVEH ES)
cal cul ated fof C13E111E144D:| <25 'c%e@,-ﬁuﬁm 3¢ 0926%0.| JHPLEC R 4. 54
mn, 99.6%putity. | 55ZHRES @Esg HLé da 4 &gkt ulzated for 2C1%14 £11F2N30:
275. 087018, found 2.75.?'%.’].5&%1. ¢S RfE 4205 Sy 1@)0 (= c@at@'edéf()r
CI51111FN40: 282. 091689, |tourd (EB25H9EH9S |EPUG B ﬁ'a}rnm,j;l()@/o
Calculated fox{ G ali BIEINSD:| S o [d [d [Z (2[5 =2 |2 (=[5 |S ]38
SElEEEEEL RIS
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WD 2012/ 041817PCT/ EP2011/ 066697 57 HRVS (Esr) HPLC data | Cal cul ated for
C16H15C12N30: 335. 059218, found 335.059148. HPLC. Rf 6.16 min, 98.7%
Cal cul at ed for CL6HL5N30:. 265.121512, found 265.121832. HPLC. Rf 5.26 mn,

100% C‘ggq@&ﬂ Cl 7TH14F3N302: 349.103811, found é’ﬁ’ﬂ’?ﬁ (3 697HPLC RI

6.05 m n, | culated for CLl7H]4#P3N302: 349.103
349. 104621. HPLC. Rf 6.01 mn, 99.3% Calculated for CL6H14C1N3O0:
299. 08254 INTBRMEDRGEE §8395. HPLC. Rf 5.70 min, 98.9% Calcul ated for
Cl7H14P3N%9mer§,3ﬁ_oc1.99§,§%7 found 333.110277. HPLC. Rf 5.87 min, 99.4% PlalA
* N * *r-i .--1 acud

Methyl 3 (3-fluorophenyl)propanoate

Q.

OMe
5  3-(3-Fluorophenyl) propionic acid (5.00 g, 29.7 mmol) was dissolved in MeOH (50 mL) and
H>S04 {1 mL) was added. The reaction mixture was heated at reflux for 6 h and concentrated
in vacuo to approximately 15 mL. EtOAc (100 ml) was added and the organic fraction was
washed with 1 M aq Na,CO; (2 x 100 mL)}, dried (MgSO,) and the solvents were removed in
vacuo to give the title compound as a pale yellow oil (5.28 g, 98%) which used without further

10 purification or characterization.

INTERMEDIATES 71-77

Intermediates 71-77 were prepared similarly to General Procedure E; see Table 3 below.

15  Table 3: Esterification of 3-aryl propionic acids

R@\/YO + XH -_— RQ\/\(O
X

OH

Int R X Yield Intermediate Name

71 3-C1 OFt 97% Ethyl 3-(3-chlorophenyl)propanoate

72 3-CF; OEt n/a Ethyl 3-[3-(trifluoromethyl)phenyl]propanoate

73 3-ClL, 4-F OFEt 97% Ethyl 3-(3-chloro-4-fluorophenyl)propanoate

74 2.4-Cl, OFEt 93% Ethyl 3-(2,4-dichlorophenyl)propanoate

75 3.4-Cl, OFt 100% | Ethyl 3-(3.,4-dichlorophenyl)propanoate

76 3-F OFt 96% Ethyl 3-(3-fluorophenyl)propanoate

77 3-F, 4-Cl OFt 97% Ethyl 3-(4-chloro-3-fluorophenyl)propanoate
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Me
cl O 0

O

OMe
5  Dimethyl oxalate (1.18 g, 10.0 mmol) was dissolved in Et,;Q (20 mL) and added to sodium
hydride (400 mg, 60% dispersion in mineral oil, 10.0 mmol). MeOH (2 drops) was added and
the reaction mixture was heated to S0 °C. A solution of 3-(4-chlorophenyl)propionic acid
methyl ester (1.99 g, 10.0 mmol) in Et;O (20 mL) was added dropwise and the reaction
mixture was heated at reflux for 2 d. The precipitate was collected by filtration, dissolved in
10 water (50 mL) and acidified to pH 1 with 1 M aq HCI (50 mL). The reaction mixture was
extracted with Et;O (3 x 100 ml) and the combined organic fractions were washed with water
(2 x 100 mL), dried (Na;SO4) and concentrated in vacuo to give the title compound (700 mg,

25%) as an orange oil which used without further purification or characterization.

15 INTERMEDIATE 79
General Procedure G
1,4-Diethyl 2-[(3-chlorophenyl)methyl]-3-oxobutanedioate

OFt
0 0

O
OFt

Cl

Sodium hydride (995 mg, 60% dispersion in mineral oil, 24.9 mmol) was suspended in THF
20 (100 mL) and diethyl oxalate (3.76 mL, 24.9 mmol), Intermediate 71 (4.81 g, 22.6 mmol) and
EtOH (400 ul) were added. The reaction mixture was heated at reflux for 2 h and was
quenched with sat aq NH4Cl (10mL) and water (150 mL) and extracted with EtOAc (3 x 150
mL). The combined organic layers were dried (MgSOy) and concentrated in vacuo to give the
title compound (6.93 g, 98%) as a yellow oil which used without further purification or

25  characterization.

INTERMEDIATES 80-86

Intermediates 80-86 were prepared similarly to General Procedures F-G; see Table 4 below.
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Cal cul ated for C161113F2N30: 301.102668, found 301.104118. HPLC. Rf 5.51
mn, 99.5% k...kuculaieu ior6r-1131'21NA): 301.102668, found
301.102968. HPLC. Rf 5.50 min, 97% Cal cul ated for CI 6H12F3N30:

319. 093247, .095197. HPLC: Rf 5.70 min, 99.2% 8, found
317 oraran ol O n, 97.5% .gal cul at ed for - CRSTP s,

317.073118, found 317.073978. IIPLC. Rf 5.78 nin, 98.5% PINA r nO . O
r - - INTBRMRDRSTHSY | 7z zZz Z Z Jul ! 7r Ntn N

Ethyl 2-(4-chloro-3-fluorophenoxy)acetate
Cl
Fj:)\o"\fO
OEt
Sodium hydride (600 mg, 60% dispersion in mineral oil, 15.0 mmol) was suspended in THF
5 (50 mL) and 4-chloro-3-flucrophenol (2.00 g, 13.7 mmol} and ethylbromoacetate (1.51 mlL,
13.7 mmol} were added. The reaction mixture was stirred for 18 h, diluted with EtOAc (200
mL), washed with 1M aq NaOH (3 x 100 ml.) and water (100 mL), dried MgS80,) and
concentrated in vacuo to give the title compound as a pale yellow oil (2.20 g, 69%) which was
used without further purification or characterization.
10
INTERMEDIATE 88
Ethyl 2-(4-chloro-3-fluorophenoxy)acetate

T
cl o’\fo
QEt

The title compound (3.64 g, 95%) was prepared similarly to Intermediate 87, using 3,4
15 dichlorophenol instead of 4-chloro-3-fluorophenol.

INTERMEDIATE 89

1,4-Diethyl 2-(4-chloro-3-fluorophenoxy)-3-oxobutanedioate
Et

OEt
20  Sodium hydride (416 mg, 60% dispersion in mineral oil, 10.4 mmol) was suspended in THE
(50 mL) and diethyl oxalate (1.41 mL, 10.4 mmol), Intermediate 87 (2.20 g, 9.46 mmol) and
EtOH (200 pL) were added. The reaction mixture was heated at reflux for 3 h, quenched with
sat NH4Cl (10 mL) and water (250 mL) and extracted with EtOAc (3 x 250 mL). The
combined organic fractions were dried (MgSO,) and the solvents were removed in vacuo to
25  give the crude title compound (2.45 g, 78%) as an orange oil which was used without further

purification or characterization.
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met hyl ] pyr%)(]:ﬁog’[lif,g 7a] pyrirnidin-7-ol,, PCT/EP2011/066697

5-Cycl opropyl1-6-[(3,4,5-trifluorophenyl)-

met hyl | pyr BAGRMEDIBTE9Pyr i m di n-7-0l 61(4-C: hl oro-3-il uorophenyl ) net hyMo-

LB A T A s

cycl opropyl pyrazol o[ 1, 5-a] pyri m di n- 7-(§)IOEStruct ure HOHOLL \ / \ / \
cl o
DR
The title compound (5.03 g, 99%) was prepared similarly to Intermediate 89, using

5  Intermediate 88 instead of Intemediate 87.

INTERMEDIATE 91
6-[(3-Fluorophenyl)sulfanyl]-5-methylpyrazolo{1,5-a]pyrimidin-7-ol
F
QX
Lo

10 Methyl 2-chloroacetoacetate {501 mg, 3.32 mmol) and 3-fluorothiophenol (355 plL, 3.32
mmol) were dissolved in DCM (5 mL} and cooled to 0 °C. A solution of triethylamine (508
KL, 3.65 mmol) in DCM (1.5 mL) was added dropwise and the reaction mixture was warmed
to room temperature. The reaction mixture was diluted with hexanes (30 mL), washed with
water (2 x 15 mL) and brine (15 mL}, dried (MgSQO,) and concentrated in vacuo. The residue
15  was purified by column chromatography to give crude title compound {611 mg, 76%) as a

yellow liquid which was used without further purification or characterization.

INTERMEDIATE 92
Methyl 3-{[(methoxycarbonyllimine]amino]but-2-enoate
OMe
o= Q

N=N)_}~OM9

Methyl 2-chloroacetoacetate (1.01 g, 6.71 mmol} was dissolved in Et,O (10 mL) and methyl

20

carbazate (605 mg, 6.72 mmol} was added. The reaction mixture was stirred for 4 h and the
solvents were removed in vacuo to give crude methyl 3-{[(methoxycarbonyl}aminolimino }-2-
methylbutanoate (1.48 g) as a yellow solid. This material was suspended in Et,0 (15 mL) and
25 1 M ag NaHCO; (11 mL) was added. The reaction mixture was stirred for 2.5 h and the
organic layer was separated and washed with water (20 mL). The combined agueous fractions
were extracted with Et;O (25 mL) and the combined organic fractions were dried (MgSQ,) and

concentrated in vacuo to give crude title compound (0.96 g) as a red liquid.
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2012/ 041817PCT/ EP20111066697 59 1 HRMS (Esn HPLC data | Cal cul ated for
C16H13C1FN30: 317.073118, found 317.073828. HPLC. Rf 5.85 mn, 100%

Cal cul at 6%5%12@}1%W3C12|\l30: 333. 043567, found 333. 0?%%@”3‘??“%%?755 97

mn, 96.79 ulated for C17H13P4N§p: 351. 099475,
['"PLC. Rf 5.95 min, 98.2% Calculated for C171113F4N30:
INTERMEDIATE 93

General Procedure H

Methyl 2-[(3-fluorophenyl)amino]-3-{[(methoxycarbonyl)aminolimino }butanoate

-~

%o
ax
F NIfO
H O\

5 Intermediate 92 (0.48g, 2.58 mmol} was dissolved in THF (2.5 mL} and a solution of 3-
fluoroaniline (326 mg, 2.93 mmol) in THF (2.5 mL) was added. The reaction mixture was
stirred at room temperature for 16 h. The solvent was removed in vacuo and the residue was
triturated from hexanes to give crude title compound (638 mg) as a yellow solid which was
used without further purification or characterization.

10
INTERMEDIATE 94
Methyl 2-[(3-fluorophenyl){methyl)amino]-3-{[(methoxycarbonyl}amino]imino}butanoate

-~

o
B
F Nj;fo
| O
Intermediate 92 (0.48 g, 2.58 mmol} and N-methyl-3-flucroaniline were reacted according to

15  General Procedure H to give the crude title compound (899 mg) as an orange liquid which was

used without further purification or characterization.

INTERMEDIATE 95

Methyl 2-[ethyil(3-fluorophenyl)amino]-3-{[ (methoxycarbonyl)aminoJimino}butanoate
-
HN

A
o,

Jool

Intermediate 92 {0.48 g, 2.58 mmol) and N-ethyl-3-fluoroaniline were reacted according to

0]

20

General Procedure H to give the crude title compound (694 mg} which was used without

further purification or characterization.



351. 099475, found 351.100545. HPLC. Rf 5.98 mn, 100% Calcul ated for
Cl 7THOF4N30: 351. 099475, found 351.100015. HPLC. Rf 6.00 min, 100%
Cal cul ated for Cl6H13C12N30: 333.043567, found 333.044467. HPLC. Rf 6.20

mn, 99.4% ,or NNNJO141 2z Z 7z Z Z 114 --1 CO N COCO
CO c CO V-?VO%%HI“#%J(\IC 6- [ (3- Chl or o- 5-,£1 uor ophenyl ) net %@%"&%ﬂm"%ﬂ

cycl opropyl pyrazol o[ 1, 5-a] pyri m di n- 7- ol

5- Cycl opr IPNVERBIEDIATRSEi chl or opheny1) -

met hyl r-a - _ .

5 Oyl opy oA GIARG By ettt yesacloft S lpyrimidine S-corboxylie 1 5
]- pyrim die 7-ol 5- Cycl opropyl-6-([3-fl uoro-4-

OH
0 N
cd o
OH

5  Example 71 (0.40 g, 1.09 mmol) was suspended in 1 M aq NaOH (10 mL} and heated at reflux

F,C

for 1 h. The reaction mixture was cooled and acidified with concentrated HCl. The precipitate
was collected by filtration and dried to give the title compound (325 mg, 88%) as a beige solid

which used without further purification or characterization.

10 INTERMEDIATE 97
6-[(3-Fluorophenyl)methyl}-7-hydroxypyrazolo[1,5-a]pyrimidine-5-carboxylic acid

OH
0 N

/Q

%
CH
Example 73 (10.4 g, 33.0 mmol) was dissolved in THF (250 mL) and a solution of LiOH-H,0
(5.54 g, 132 mmol} in water (50 mL) was added. The reaction mixture was stirred for 18 h,
15 acidified with 1 M aq HCI and concentrated in vacuo to approximately 50 mL. The precipitate

was collected by filtration to give the title compound as a cream solid (9.46 g, 92%).

INTERMEDIATE 98
6-[(3,4-Dichlorophenyl)methyl]-7-hydroxypyrazolo[1,5-a]pyrimidine-5-carboxylic acid
OH
Cl 0O /N\ﬁ
4
ol NN
20 CH

The title compound (288 mg, 100%) was prepared similarly to Intermediate 97, using Example

72 instead of Example 73, as a cream solid.



(trifluoronethyl)phenyl]nethyllpyrazolo[l ,5-a]pyrimdin-7-ol

5- Cycl opropyl-6-1[3-fluoro-5-(trifluoromethyl)phenyllnethyl }pyrazolo

[1, 5-al pyrimdin-7-ol 5-Cyclopropyl-6-[(3,5-dichlorophenyl)-

met hyl ] pyraﬁglmb,luﬁﬂa] pyrimdin-7-ol Structure \ / 44 # %2011/&6]66970 \ 41#
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INTERMEDIATE 99
6-[(3-Chloro-4-ﬂuorophenyl)methyl]-7-hydroxypyrazolo[1,S-a]pyrimidine-S-carboxylic
acid

OH
F @] /Nh
¥/,
al N~y
OH

5 Intermediate 82 (469 mg, 1.42 mmol) and 3-aminopyrazole (130 mg, 1.56 mmol) were
dissolved in AcOH (6 mL) and heated at 90 °C for 6 h. The precipitate was collected by
filtration, washed with EtOH and dried to give the title compound (73.0 mg, 17%) as a white

solid which used without further purification or characterization.

10 INTERMEDIATE 100
6-[(4-ChJoro-3-ﬂu0rophenyl)methyl]-7-hydr0xypyrazolo[1,5-a]pyrimidine-s-carboxylic

acid
OH
Cl 0 N
ol
e,
F N
OH

The title compound (33.0 mg, 8%) was prepared similarly to Intermediate 99, using

15 Intermediate 86 instead of Intemediate 82.

INTERMEDIATE 101

4-Benzyloxy-3-0xo butyric acid methy! ester

Ak,

20 Sodium hydride (960 mg, 60% dispersion in mineral oil, 24.0 mmol) was suspended in THF
(10 mL} and a solution of benzyl alcohol (1.24 mL, 12.0 mmol)} in THF {10 mL) was added
dropwise. The reaction mixture was stirred for 30 min and a solution of methyl 4-
chloroacetoacetate (1.41 mL, 12.0 mmol} in THF (10 mL) was added dropwise. The reaction
mixture was stirred for 16 h, quenched with 2 M aq HCI (25 mL) at 0 °C and adjusted to pH 6.

25  The aqueous phase was extracted with Et,0 (3 x 50 mL) and the combined organic fractions
were washed with sat ag NaHCO; (25 mL} and water (50 mL), dried (MgS0,) and
concentrated in vacuo. The residue was purified by column chromatography to give the title
compound (1.94 g, 73%) as a pale yellow liquid which used without further purification or

characterization.
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Cal cul ated for Cl6H15F2N30: 303.118319, found 303.121319. HPLC: RI' 5.70
mn, 98.6% Calculated for C16H14F3N30: 321.108897, found 321.109327.

HPLC. Rf 5.9 mims1fd9. 8% Cal cul ated for CL6HI5CIFN3O: gg768 found
319.089448. HPLC. Rf 5.81 mn, 99.5% 4al cul ated for Cl1 %ﬁ%‘% ﬁ@%

319. 088768, 528. HPLC: Rf 5.85 nin, 98.8% Calculated for
Cl 6H1501FN3]6IT%§*§§5%3933 found 319.091308. HPLC. Rf 6.02 mn, 98%

Cal cul at ed 3- E(Berﬁidf»iﬂiﬁﬁﬁmm aﬁ&o}aﬁé@ﬁﬁetﬂmyﬁ%ﬁ%ﬂaﬁ%ﬁmnﬁ%c Rf 6.11
mn, 99.4% PINA | 5007

Cl N
e,
OH
Intermediate 58 (1.23 g, 3.54 mmol) and 3-aminopyrazole (309 mg, 3.72 mmol) were
5 dissolved in EtOH (25 mL) and phosphoric acid (85% in water, 486 UL, 7.08 mmol)} was added
dropwise. The reaction mixture was heated in a sealed tube at 85 °C for 18 h. The precipitate
was collected by filtration, washed with cold EtOH (3 mL) and dried to give crude title

compound.

10 INTERMEDIATE 103
6-[(3-fluorophenyl)methyl]-7-hydroxy-N—methoxy-N-methylpyrazolo[1,5-a]pyrimidine-s-

carboxamide
/
O‘\
N/
O N\]/>
- o
¥/,
OH

Intermediate 97 (500 mg, 1.74 mmol) was dissolved in DMF (5 mL) and DIPEA (0.91 mL,
15 5.22 mmol) and HBTU (990 mg, 2.61 mmol) were added. The reaction mixture was stirred for

30 min and N,0-dimethylhydroxylamine hydrochloride (340 mg, 3.48 mmol} was added. The

reaction mixture was stirred at room temperature for 5 h. The solvent was removed in vacue

and the residue was dissolved in EtOAc (75 mL) and washed with sat aq NH4CI (100 mL),

brine {100 mL), dried {MgS0O.) and concentrated in vacuo. The residue was purified by HPLC
20 to give the title compound (116 mg, 20%) as a white solid.

INTERMEDIATE 104
6—[(3,4-Dichlorophenyl)methyl]-7-hydroxy-N-methoxy-N-methylpyrazolo[1,5-

a]pyrimidine-5-carboxamide



co Co NCo oo Co CT% Co O izt 77-1t atuuN

6-[ (3, 4-Di fluorophenyl)net hyl | -5-(propan2-yppyrazol o[ 1, 5-a] pyri m di n-7-ol
5-(Propan-2-y1)-6-[(3,4,5-trifluorophenyl)-

met hyl ] pyr agghebhhaiAl pPyrimdin-7-ol 6-[(3-Chloro-4-fl Lb%%t}ﬁ{%é%%t hyl ] - 5-
(propan-2-yl) pyrazof o[ 1, 5-a] pyri m di nzg/- ol

6-[ (4- Chl oro- 3-f| uorophenyl ) net hyl ] -5- (propan-2-yl)pyrazol o
[1,5-a] pyrirnidin-7- ol 64(3 -Chloro-5¢{fluorophenypnethyl] -5-
(propan-2-yl)pyrazol o [1,5-a] pyrini di g ol 6-{

[ 4- Fl uoro-3-(trifluoronethyl )pheeyTh rlﬁl }

-5- (propan-2-yl)pyrazol o[ 1, 5-a] - P | dpnsy?ol Structure HON. ..* N
voox LI u_ ¢l NN
OH

Intermediate 98 (288 mg, 0.85 mmol), EDC hydrochloride (359 mg, 1.87 mmol), HONB (382
mg, 2.13 mmol) and N-ethylmorpholine (271 uL, 2.13 mmol) were dissolved in DMF (10 mL)
and stirred for 30 min. N,O-Dimethylhydroxylamine hydrochloride (87.0 mg, 0.89 mmol) was
5 added and the reaction mixture was stirred for 5.5 h. N,O-dimethylhydroxylamine
hydrochloride (87.0 mg, 0.89 mmol) was added and the reaction mixture was stirred for 16 h.
The reaction mixture was concentrated in vacuo, purified by column chromatography and re-

crystallised from MeOH to give the title compound (132 mg, 41%) as a white solid.

10 INTERMEDIATE 105
1,5-Diethyl 2-[(4-chlorophenyl)methyl]-3-oxopentanedioate
Et0. .0
Cl 0
o)
OEt
Diethyl 1,3-acetonedicarboxylate (10.0 g, 49.5 mmol) and 4-chlorobenzyl bromide were
reacted according to General Procedure C to give the title compound (13.3 g, 82%) as a pale

15 yellow liquid which was used without further purification or characterization.

INTERMEDIATE 106
Ethyl 2-{6-[(4-chlorophenyl)methyl]-7-hydroxypyrazelo[1,5-a]pyrimidin-5-yl Jacetate
EtO._.O
cl N
A
OH
20  Intermediate 105 (2.50 g, 7.65 mmol) and 3-aminopyrazole (0.70 g. 8.42 mmol) were
suspended in EtOH (30 mL) and phosphoric acid (85% in water, 0.89 mL, 15.3 mmol) was
added. The reaction mixture was heated at reflux for 16 h. Water (30 mL) was added and the
reaction mixture was stirred for 30 min and cooled to -22 °C. The precipitate was collected by
filtration, washed with EtOH (50 mL) and dried to give crude title compound (404 mg, 15%)

25  asa white solid which was used without further purification or characterization.
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HRMS (Est) | HPLC data | Cal culated for C161115C12N30: 335.059217, found
335.060297. HPLC: Rl 6.23 min, 99.9% Calculated for Cl6H15C 2N30:

335. 059218, 060738. HPLC. Rf 6.39 nin, 100% for
C171- 116011\‘15%%2 %’1§%3819 found 313.09y785. HPLC. R %}E‘i’%%ﬁggﬁ%
Cal cul ated for C171-116C1LN30: 313.09819, found 313.09849. HPLC. Rf 6.16
mn, 99.5%NERMEPH Y 0or C17F115F2N30: 315. 118319, found 315.119129.
HPLC: Rf 5.1 P‘roce%?re@% Cal cul ated for C17H15CI FN30: 331.088768, found

331. 089958. HPLC: 6.16 mn, 97.6% Plaa * 1/40 e 1/4,-, --4 * Nt ,--1
1/ 40 Ethyl 6- [(4-chlorophenyl)methyl]-7-hydroxy-S-methylpyrazolo[l 5-a]pyr1m1dme-3-
carboxylate
F’
© 0]
Cl /N\%
\QL/N\N/
5 OH

Intermediate 1 (670 mg, 2.60 mmol) and 3-amino-4-carbethoxypyrazole (450 mg, 2.90 mmol)
were suspended in EtOH (30 mL) and phosphoric acid (85% in water, 300 UL, 4.37 mmol) was
added. The reaction mixture was heated at reflux for 2 d. Water (50 mL) was added and the
reaction mixture was stirred for 1 h and cooled to 0 °C for 16 h. The precipitate was collected
10 by filtration, washed with water and dried to give the title compound (670 mg, 73%) as a white

solid.

INTERMEDIATES 108-114

Intermediates 108-114 were prepared similarly to General Procedure I; see Table 5 below.
15

INTERMEDIATE 115

General Procedure J

6-[(4-chlorophenyl)methyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidine-3-carboxylic

acid

0O

Y%»OH

cl N

\Q\LN“N/

20 o
Intermediate 107 (670 mg, 1.94 mmol) and KOH (1.00 g, 17.8 mmol) were dissolved in water
(50 mL} and EtOH (50 mL) and heated at reflux for 2 d. The reaction mixture was acidified to
pH 3 with aq phosphoric acid and heated at reflux for 1 h. The precipitate was collected by

filtration, washed with water and dried to give the title compound (550 mg, 89%) as a white
25  solid.

INTERMEDIATES 116-122

Intermediates 116-122 were prepared similarly to General Procedure J; see Table 6 below.
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303. 077454, found 303.078734. HPLC: Rf 5.30 nm 98.4% PPM O .--1 VI NO
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5- Cycl obut y1-6-{ o
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5-Cycl obutyl-6-{ [3-fluoro-5-(trifluospmethyl)phenyl] nmethyl

}pyrazol of % -, pyrimdin-7-ol 5-Cyclobutyl-6-[(3,4,5-trifluorophenyl)-
met hyl ] pyr @%LIE k. a] pyrimdin-7-o0l 5-Cyclobutyl-6-[(3,4-dichlorophenyl)-

met hyl r -C SRyMRRYIOS - Rieth lo[1,5-a]pyrimidin-7-ol
6- [ (Z- ](ZFI)YO?Z[mhemr()gjr?et}EM?L] - 5}_33( rreet gg{{;ar?gto y’sp%];[/)ryg%l %Ff, 5-a] pyri mdin-7-ol
Cg)egemp Xrocedure Iy

cl N

OH
5 Intermediate 1 (5.00 g, 19.6 mmol) and 3-aminopyrazole (1.79 g, 21.6 mmol) were suspended
in EtOH (100 mL) and phosphoric acid (85% in water, 2.29 mL, 39.3 mmol) was added. The
reaction mixture was heated at reflux for 48 h. Water (30 mL) was added and the reaction
mixture was cooled to 4 °C. The precipitate was collected by filtration, washed with water and

EtOH and dried to give the title compound (4.12 g, 77%) as a white solid. HRMS (ESTY)
10 calculated for Ci4H2CIN40: 273.06689, found 273.06696. HPLC: Rf 5.27 min, 100%.

EXAMPLE 2
General Procedure L

5-Methyl-6-{ [4-(trifluoromethyl)phenyl]methyl}pyrazolo[1,5-alpyrimidin-7-ol

F,C /N\ﬁ
N

15 OH
Intermediate 7 (6.46 mmol) and 3-aminopyrazole (644 mg, 7.75 mmol) were suspended in
EtOH (15 mL) and AcOH (2.5 mL) was added. The reaction mixture was heated using a
Biotage microwave at 120 °C, for 1 h. The precipitate was collected by filtration, washed with
EtOH and dried to give the title compound (387 mg, 20%) as a white solid. HRMS (ESTY)
20 calculated for C15HpFsN30: 307.093247, found 307.093377. HPLC: Rf 5.40 min, 100%.

EXAMPLE 3
General Procedure M

3-[(3-Fluorophenyl)methyl]-2-(pyrazin-2-yl)imidazo[1,S-a]pyrimidin-4-ol

’NV\N

N
25 OH
Intermediate 59 (205 mg, 0.71 mmol) and 3-aminopyrazole (71.0 mg, 0.85 mmol) were
dissolved in AcOH (5 mL} and heated to 80 °C for 3 d. The reaction mixture was concentrated

in vacuo and purified by column chromatography and recrystallisation from EtOH to give the



Structure HONNL)ME?J | HO /I HONNLlc; \ .. , \ # 55 t- d

00 d- 0. d- coln . In WD 2012/041817PCT/ EP2011/ 066697 63 HRVS (ESI 1) /
HPLC data | Cal cul ated for C15H13CI FN302: 321. 068033, found 321. 069303.
HPLC. Rf 5.w8 20d2/4189P. 7% PCT/EP2011/066697

53

tatle compound (54.0 mg, 25%) as a pale yellow solid. HRMS (ESI") calculated for
Ci7HoFN5O: 321.102588, found 321.103018. HPLC: Rf 4.44 min, 100%.

EXAMPLE 4
5 General Procedure N
5-Ethyl-6-{[3-fluoro-5-(trifluoromethyl)phenyljmethyl}pyrazolo] 1,5-a]pyrimidin-7-ol

F
N

= =3
B
F,C N

OH
Intermediate 15 and 3-aminopyrazole (622 mg, 7.49 mmol) were suspended in EtOH (10 mL)
and phosphoric acid (85% in water, 1.00 mL, 14.6 mmol) was added. The reaction mixture was
10 heated using a Biotage microwave (170 °C, absorption high) for 1 h. The precipitate was
collected by filtration, washed from EtOH (2 x 10 mL) and dried to give the title compound
(1.15 g, 54%) as a white solid. HRMS (ESI*) calculated for CisHi13FaN30: 339.099475, found
339.100165. HPLC: Rf 5.86 min, 98.2%.

15 EXAMPLE 5
6-(3-Fluorophenoxy)-5-methylpyrazolo[1,5-a]pyrimidin-7-ol

@LN\

Intermediate 60 (190 mg, 0.84 mmol} and 3-aminopyrazole (77.0 mg, 0.92 mmol) were
dissolved in EtOH (5 mL) and the reaction mixture was heated at reflux for 1 h. The precipitate

20 was collected by filtration and dried to give the title compound (80.0 mg, 38%) as a white
solid. HRMS (ESI") calculated for C;3H gFN30,: 259.075705, found 259.076515. HPLC: Rf
4.55 min, 99.8%.

EXAMPLE 6
25  General Procedure O

Methyl 6-[(4-chlorophenyl)methyl]-7-hydroxypyrazolo[1,5-a]pyrimidine-S-carboxy!ate
Me
Cl 0 /Nﬁ
/4
x-N-N
OH



Cal cul ated for C151-113C12N302: 337.038482, found 337.039602. HPLC. Rf

5.71 mn.
317.094414. 1-1PLC. Rf 5.45 min, 97.5% Calculated for CL4R8C 2F3N30:

98. 7% | Cal culated for C16H16CIN302: 317.093104, found

360. 999652, wHasinde@pL. 000142. Rf 6.64 min, 100% Cal cul .
C171- 115C12N302: 363. 054132 found 363 055672. FIPLC: @&@‘}6@ m'n, 99.6%

PlalA t:

r VD O 30.14: 1 z W Mtntzr Intnin

e,
NIn at uuNhger[“(sﬁ‘a‘@hqgofe’QO 3“341{}& BpRBniendemipeprgole (87.6 mg, 1.05 mmol) were

10

15

20

dissolved in AcOH (2 mL) and the reaction mixture was heated at reflux for 15 h. Et,O (10
mL) was added and the resulting precipitate was collected by filtration and washed with Et,O
(5 x 10 mL). The residue was purified by column chromatography to give the title compound
{45.2 mg, 14%) as an orange solid. HRMS (ESI") calculated for C1sH1nCIN5O5: 317.056719,
found 317.053609. HPLC: Rf 5.68 min, 96.9%.

EXAMPLES 7-77
Examples 7-77 were prepared similarly to General Procedures K-0O, by reacting Intermediate

beta-keto esters (Table 1) with 3-aminopyrazoles; see Table 7 below.

EXAMPLE 78
6-[(3-Fluorophenyl}amino)-5-methylpyrazolo|1,5-a]pyrimidin-7-ol

F
QXD
Ny
N N
H  OH

Intermediate 93 (473 mg, 1.59 mmol) was suspended in EtOH (7.5 mL), TiCl, (1.23 mL, 30
wt% in 2 M aq HCI, 2.39 mmol) was added and the reaction mixture was stirred for 2 h. A
solution of 3-aminopyrazole (132 mg, 1.59 mmol) in EtOH (2.5 mL) was added and the
reaction mixture was heated at reflux for 75 min and stirred at room temperature for 16 h. The
reaction mixture was basified to pH 8 with Et;N and the solvents were removed in vacuo. The
residue was purified by column chromatography and triturated from Et,Q. The residue was
suspended in water (5 mL) and stirred for 1 h. The precipitate was collected by filtration and
dried to give the title compound (56.0 mg, 14%) as a white solid. HRMS (ESI*) calculated for
CiHiFNJO:  258.091689, found 258.092659. HPLC: Rf 4.54 min, 99.6% purity.

.0 In
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Gener al

| nt er nedi
(2.50 m,

Procedure P
6- [ Et hyl (3-fl uor ophenyl ) am nol - 5- net hyl pyrazol o[ 1, 5-a] pyri m di n- 7- ol
ﬁ&,p ng, 1.88 mmol) was dissolved in El;
m 2 Mag HC1, 5.00¢

5 s

X3 NN NN WO 2012/041817PCT/ EP2011/ 066697 68 EXAVPLE 79

5

shodi1fflgker T1 '3

| ) was added an he ‘reacti on

m xture was stirred for 5 h. A solution of 3-am nopyrazole (311 ng, 3.75

mol ) in—EQH (5 M) was added and the reaction m xture was heated at
reflux flor|7.hg The [sol vents were.renmoyed in vacuo and the residue was
purifi ecgn_/c&oﬁurm ¢hiomat ogriaghyg triturated from Et 20/ MeOH and dried to
gi ve thg eScofpoufid J10£54. Q@ 1, s11p9 as a white solid. HRVS (ESr)
cal cul at|&d| fr SC15f 115FEN1B0: 28612989, found 286.122649. HPLC: Rf 4.60
mn, 98./84 EXAVPLE 2| E8 G
64( 3- FI yor opheRRy| g ( reehyg ) @mi N -5- et hyl pyrazol o[ 1, 5-a] pyrim din-7-ol 15
| nt er mediat & 9% (813 u.g 261 inyiolg was| reacted according to General
Procedur® P« o~give tfe ti¥le ﬂo%ound (101 ngy, 33% as a white solid.
FIRVE (EF&L])3 cal cul atgdgoy C1BHIZFMA0F 272. 107339, found 272. 106659.
HPLC: Rf%g & Bm¢98.2% 20 EXBMAE S| General Procedure Q Met hyl
6- [ ( 3- ehiof éphenyd) rreg h§ 157- h-gdrg@x%yrazol ol I, 5-al pyr hni di ne- 5- ear boxyl at
e Ove O|NN| O Ex 7 (%OC Wy, 121 nmmol ) and sodi um hydri de (145 ng,
60% di sper ki on i n m|neral ol
s 8 8
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25 3.62 trunol) were dissolved in MeOH (5 nL) and heated using a Biotage
m crowave (130 C, absorption high) for 30 mn. The reaction m xture was
acidified with AcOH (0.5 nL) and the precipitate was renoved by

filtratio frate was concentrated in vacuo an was
purified Bvoggﬁ@n#lchr omat ography to_.give the title cgprrép{g)%z{iﬁgéﬁg%em te
solid (48 ng, WD 2012/041817PCT/ EP28§1/ 066697 69 13% . HRVS (ESt)

cal cul at ecEXz‘bMPEﬂﬁﬁ 112CI N303: 317.056719, found 317.055999. HPLC. Rf 5.45
m n, 99% 6@2”84 5Exanpl es 82-84 were prepared simlarly to

Gener al Pr ocedur e see Tabl e 8 bel ow. EXAMPLE 85

6- [ ( 3- Chl dridipmd@yfiuonenthigyllaniindipemethylpyrazdell Sfalpyinidisy?-olni | di ne- 5- car boxyl i
c acid OH OH 10 Exanple 70 (400 ngz L21 nmol) and sodi um hydride (145 ny,
60% di spersion in mneral oil, 3. IN__were dissolved in MeOH (5 ni)
and heated using a Biotage mcro ( SO’C absorption high) for 30 mn.
The reaction m xture was acidifie P %’GSH(OS m.) and the precipitate
was renoved by filtration. The filtrateomas concentrated in vacua and the
resi due was purified by columm chromatography to give the tide conpound as
a white@ sdhtemhefid® Mg(1016L 1% mmm\@as(cﬁésﬁw)d inﬂ@ﬂ(’bm&)ﬂﬁfdf (2G04l 5 30 @AN303:
g?gp04106%12 fM)nyC?’Q%O 914190%‘%9% adH&D Id and th Bf e reacélo% le[l}fe was stmed w A‘ solu%on

7- hydr oxy-063 “hingropymeiold @or mgel’!ﬁyhr)np]])er@t[)ﬂi (ﬁemll)y.}als p@dedimi th¢ ttadbion Jpyure M di ne2

0 5-carbo at di s olved in
isopropan)cg)’?l f‘l‘gza?qg a?f__'e)ﬂ %ogﬁcrﬁgﬁ%‘: Sé)g P Wgre Iemov 'bvaﬁg mq’r‘}iP m’/)éséyga’&%ﬁl g o
reaction myxblume chmmahgrapt@dnimﬂmn@frammtmfhlg@Hmmﬂmdavglvathemm c@inpamnd 1 h.
The saglwve I.enpy [ by . HPLC
and Zglocolrzg‘?o m%hlﬁg faw‘ﬁqe ﬁ?ﬂd;{‘g‘&és ]%}t ﬁ%lcqatﬁ%re nﬁou%%@%@gégﬁqu@% as
an of f - whi2B&e12649. d{PLEmBlQ(Esm)‘)&:Macul ated for C181416F3N303: 379.114376,
found 379.115806. HPLC. Rf 6.28 mn, 99.4% WO
2012/ 041817PCT/ EP2011/ 066697 71 EXAMPLE 87 Propan-2-yl
6- [ ( 3- chl &XaxMPER &br ophenyl ) net hyl | - 7- hydr oxypyr azol ol L5-a} pyr hni di ne- 5-
earboxyla Qu ared simlarly to
mpl e 8§%(3U§P%%%P£'{ye?tmaﬁﬁ%“ (B%I fy 5%‘9 Q] "m' Hl' ' 96, as a cream
soI [ d HRVS (EST') cal cul at ed for fC171- 115CI FN303 363 078597 f ound
363.079187. HPLC. Rf 6.27 mn, 88 10 Propan-2-yl
6-[ (4-chl oro- 3-fl uorophenyl) rret h M%@wpyrazol o[ 1, 5- a] pyr hni di ne- 5-
carboxylate "-rn OH The title conp 9.3 nmy, 52% was prepared
simldPly to Exanple 86, using Inter msdPHte 100 instead of I|nternediate

96. HRMS Gﬁ&h{bﬁhﬂl@ 3)|4C(B|13ath§dl d 1Qﬁm61; Twhi 1a6d - N2ORing 16 G36:3a1 PlRadhfe P ko ping

363. 077937 ? 29 mn,. 100% .
the title compound 10T mg, 33%) as a white solid. HRMS (ESI") calculated for C,,H,;;FN,0O:

272.107339, found 272.106659. HPLC: Rf 5.07 min, 98.2%.

20 EXAMPLE 81
General Procedure Q
Methyl 6-[(3-chlorophenyl)methyl]-7-hydroxypyrazolo[1,5-a]pyrimidine-5-carboxylate

OMe
o N
“ —
e
OH

Cl

Example 70 (400 mg, 1.21 mmol) and sodium hydride (145 mg, 60% dispersion in mineral oil,
25  3.62 mmol) were dissolved in MeOH (5 mL) and heated using a Biotage microwave (130 °C,
absorption high} for 30 min. The reaction mixture was acidified with AcOH (0.5 mL) and the
precipitate was removed by filtration. The filtrate was concentrated in vacuo and the residue

was purified by column chromatography to give the title compound as a white solid (48 mg,



EXAMPLE 89 Met hyl

6- (3, 4-di chl or ophenoxy) - 7- hydr oxypyr azol o[ L5- al pyr hni di ne-5-earboxyl ate \o
20 Exanple 76 (250 ng, 0.68 mmol) and sodi um hydride (82 ng, 60%

di spersion wg kgl oil, 2.05 mol) were dissolved i %9'21)14/ ) and
heated using a Biotage mcrowave at 199 C for 20 mn. he Feacts m xture
was acidified with AcOH (0.2 nL), concentated in vacua and the resi due was
purified by3%sHRMS é@ﬁldrﬁ?ﬂ@‘ég‘%%@ﬁh@#‘ﬁi HG.0567 1 facfouad (B 0.655999.GHPLEZOREI n and
filtrationstgngh\weqthe title conpound (28.0 ng, 12% as a white solid.

HRVS (ESt) 25cal cul ated for C1411902N304: 352.997011, found 352.997041.
I1PLC. Rf 5.46 min, 98.7% WO 2012/ 041817PCT/ EP2011/ 066697 72 EXAMPLE 90
6- [ (4- Chl oV Hs)gBishy 1] - 5- (hydr oxymet hyl ) pyrazol o[ 1, 5-a] pyri m di n- 7- ol
5 Interpediate 102 (380 ng, 1.00 mml%mwas suspended in DCM (300 nL) and
cool ed Po Franmtesfackdwesy pyensred Ainglsrlite Ganerst Pioendem Q& ssedhblog belew( 10. 0 ni,

1.00 Min DCM 10.0 nunol) was added dropw se. The reaction m xture was
stirred for_2 h and quenched with 17% anmonia in water (2 nil) and MeOH
(50 nil). %Mpé&gtlon m xture was basified to pH 9 and the sol vents were

e DGR PG RSP MR S RS D 1),

10% 10 Et OH Et 0AC m.) “an
wat er: brine (100 nL) and br| ne (100 n}j Hdr| ed (MgSat) and concentrat ed in
e(500rrg, 0.17 nmmol ) was

vacua to give crude product (278 ng
purified by HPLC to give the title {(P.43 nmg, 19% as a white
solid. HRMS (EST) cal cul ated for® 02: 289.061804, found

289. 062944. HPLC. Rf 4.75 mm 100% PLE 91

6-[ (4- Ohl oﬁwm@ﬂﬂ (@enpyll A1-bmlmtdabdibintrydridel( Pastoipy b0 P Wispd Qb kniferalopyr i m di

n-7-01 0 0 e 0,21 | ), was suspended in DCM(6O m.)
and t hi onyl % 6)5:(“&?‘31??%5{1 %’g&ﬁaﬂ & T%Gnd%ﬁeé quHﬂ’sag GHEYMFFSHNF 0§
reaction mtbstnuncm higly fert I0rmiedTiat redcaommixenrp etoidcitifeedvamh AOH (OlhiDank ﬂﬁ:h| ori de

(720 'IL, d reaction mxture was stirred for 18
b “Thi ony1 Perrels B B Sty BR i %C%‘?Té’ﬂfe‘ilﬁﬂmﬂ‘?eafﬁdé%{e%‘ﬁ
m xt ure wawassnmﬁmetjy t@um# Bhrbmatdfrephyaagive i tiieXbiip@ndas a GARE &K (AL A,

vacuo d part n NaH 35 i) and Et OAc
(2 T BRSSP R P aﬁf%l@%@ﬁeenc%%@zgswﬂnam he
conbi ned of.¢faminc9§.4%ct i ons were washed with water (10 nL), brine (25 ni),
dried (MgSO) and the solvents were renoved in vacua. The residue was
di ssolved in DVF (2 nL), K2CO3 (500 ng) and norpholine (52.0 pL, 0.60
m nol ) werEBXAM®EH8and the reaction m xture was heat ed at 50 C for 16 h.

The sol ve e, ved | acuo an rtitioned between
1 M aq HC?'?’B@E?H} é%‘ﬁ‘t"tﬁA@’"{ “mmﬂ'rheﬁeaﬁes ¥ Yé%’:‘ ﬁéélpé(eslffa‘?lfl? ‘ed WO
2012/ 0201 8 15¢xEhd:5R20111066697 73 to pH 4. The organic |ayer washed with 1 M
aq HCL (15 nL) and the conbi ned aqueous, | ayers were washed wi th Et0Ac
(20n.), basified to pH 8 with NaHCO3 agd extracted with Et0Ac (2 x 20nl).
The conbi ned organic fractions were wasped with brine (20 nL), dried
(MyS™) and the solvents renoved i p~v@ATUON e residue was purified by
HPLC and dried to give the title 5 ouqu( .2 nmg, 23% as a white
solid. HRVMS (ESI+) cal cul ated fb&f€ TrioriiN 1402: 358. 119654, found
358.120454. HPLC. Rf 4.72 min, 100% EXAVPLE 92

6- [ (3- Fl uar ophenA hyl -1, 2, 4- oxadi azol razolo[15a]py
rim din- 70[ 8‘6‘1‘11& eg’(%d%ﬁ”ﬁy% ﬁlaeo!é pewdingvebigsoaronsel @tsdﬁﬁ/) s aplfdricoj | |

6. 64 M| )aciia®.25 b peadaded. thMcti(oR(ﬁuﬁb{): “aglﬂeaaaa@h?ﬂ ﬁ%ta%é}n'i@ov(a%% {9, 6.64
nmol ) and Exu{afrrﬁée 69 400 ng, 1.33 nmol) were ad e reaction mxture

was heat ed ‘?5‘@ &R ERaYHEVR v?“é‘ﬁ@f“?)[‘he dsidypyagpyridied by HPHCrang.  The
sol veriSs weluenn' @peRskripRy \t@cgwa thel BiGe EQApcAlbE (wes mgl %P Bél @61 offﬂmﬁte lehc( 10 nm)

and 1M aq mL [ eC|

filtrati orﬁgﬁﬁ%‘%‘) Vi‘f‘ig‘lafjl ‘gm&#ﬁ%‘ﬁlﬂ%’c 8?? %16 6@ \9‘2—9“‘9 ﬁ?ﬁ ¥1|5§‘Pfe f@’bﬁpgﬁﬁés (83.0
ng, 19% asina9y@h.l ow solid. HRVS (ESP) cal cul ated for Cl6H12F1\ 1502:

325. 097503, found 325.098633. HPLC. Rf 5.42 min, 98.2% 20 EXAWPLE 93




6- [ (3- Fl uor ophenyOnet hyl ] - 5- (2- hydr oxypr opan- 2- yOpyr azol o[ 1, 5- a] pyri m di n-
7-ol OH N%gin - OH Exanple 69 (100 ng, 0.32 mml) was dissolved in THF (2
m_), methyl magnesiumbromde (3.17 nL, 1 Min THF, 3.17 mmol) was added
and the reagbhenRofsxd ure was stirred for 4 h. 25 Met hyl i rom de
(3.17 mL, 1 Min THF, 3.17 mmol) was agded and the rea@#ﬁ%ﬁsﬁ¥§§%$e was
stirred for 16 h. The reaction m xture was quenched with water (1 niL) and
the sol vents were renoved in vacuo. The residue was diluted with water (50
m.) and extracted with Et0OAc (2 x 50 nL). The conbi ned organic fractions
were washed with brine (50 nmL), dried (My504) and concentrated in vacuo.
The residue was purified by HPLC and colum WO

2012/ 041817PCT/ EP2011/ P66697 74 chromat ography to gije the title conpound

(5.79 ny, 6% as an of [Svhit&sol iz HRVE (ESI cal cul ated for
Ol 6HL6FN302:  301. 1226583 |fQuig 01 32285 r@_% R B.74 min, 100%
EXAMPLE 94 5 General Pf9defluce R |2 S = |2 & ~
1- { 6- [ ( 3- Fl uor opheny Ffi]%ﬁ-ﬁ&dr%%ﬁ@yghzoﬁpﬁﬂ,3— | pyri m di n-5-yl }et han-
1-one OH I ntermedi at e]<1Q3F%( O-Errg,mﬂo.rglau 1) «wag di ssolved in THF (6
n), methyl magnesi um bifpryide {178 |iQL,2 1SM|ig THFS 1. 80 nunol ) was added
and the reaction mixtui \was StErrled for210 &6 h. ¥The sol vents were
renoved i n vac and t@ Irgeskd digutedowifty Oéc (50 m), washed with 1
Maq citric achdi(2 x (& rﬁ)g‘gﬁiedﬁ(m‘gsgn) Bn@ cOncentrated in vacuo. The
resi due was puyfi fi &l ﬁH%CSa rlegr yst IIié’anHfromEtOActo give the
title conpoqu\ .2 , @@;dﬁ k2 egldﬁ gofi ERNB (ESI +) cal cul ated
for Cl 5K2FN3D2& 5. 0913%5,found1285-09t665—HPEE—Rf 4.94 nin, 97.6% 15
EXAMPLE 95 = ) S S
6- [ ( 3- Fl uor oph&nyl ) net - 5% 1- hydr osdet hyl ) pgy azol|o[ 1, 5- a] pyri mi di n- 7- ol
k: 15 I

d

) was digsolved in Me011l (2 nL) and
b. 7 0.(44,mpl ) |was added. The reaction mxture
3 Mg% h water (1 ﬁn‘L)lQanc concentrated in

=

U

by

OH Exanpl e ©4 g,
sodi um bor ohydyide 20 %
p

was stirred far Io h,

vacuo. The resi flue wa H+f+ed—by—HPLCtorgive theltitl e conmpound (3. 26
mg, 8% as an off-white $e}id. EIRMG wsn calculated|for Cl51-114PN302:
287.107005, found 287.[106#5. HPLC-Rf 4.26 nm 99.2% WO
2012/ 041817PCT/ EP2011/ 06669775 EXAVPKE 96| ~
116-[ (3, 4-Di chlgropheryOTeg hgl1- 7 I‘@d_@oxyp razel o[ 1,5-a] pyrimdin-5-ylleth
an-1-one 7 E = E 2w
) .E & £ 8“ =)
+ < 5 2 5 8 3
v | & A =V = 3 &
AR ET |8 E 2
182 |32 358
R I < E g
S 8 + 9 s g 9
—_ 8 N oo PN
- - A =N~ N
RS |e B QRS
§ 55|25 5|8 %%
EEEEEENEE R
& 25 (528 |£ & =2

e
N

A
N

N
& N
A
OH
OMe
N
-
o
OH
N
2
OH

QiPr
QiPr

Stracture
QO
O
O

Cl
Ci
Cl
Cl
Cl

Table 8: Transesterification of R® ethyl esters

Ex




OH Internediate 104 was reacted according to General Procedure R to give
the title conmpound 5(10.8 ng, 27% as a yellow solid. HRVS (ESI1)
cal culated for G 51 THC12N302: 335. 022832, found 335.023032. HPLC. Rf 5.82
mn, 99. 1%w&Mrlik 27
1-{6-[ (3, 4- Di chl or ophenyl ) net hyl ] - 7- hydr oxypyr azol o[ 1, Beal byt I mdr n-5-yl 1 p
r opan- 1-on$ QQH Internedi ate 104 and et hyl magnesi um brom de were
reacted ac %% General Procedure R to give the title conpound (16.6
g, 36% aPréaneiyl- ¢GRSl : r@ﬁr}, C12N302:
349. 038482, ?c?un 3%038512@&%@%@ gfﬁﬁgl.yillgf fnﬁ%%gg‘%%%ﬁ’?f] I\/é%gg%
61(4- Chl orﬁiﬂtfgﬂﬁht? methyl I ]-5-[(3-nethyl -1, 2, 4- oxadi azol - 5- yOnet hyl ] pyr azol
o[1,5-a]- pyrimdin-7-ol NNO C N'N Sodi um hydride (116 ng, 60%
di spersion in mneral oil, 2.89 nmol) S suspended in DMF 20 (5 nL) and
acet ami de oxime (214 ng, 2.89 mmmol) andf nternediate 106 (200 ng, 0.58
mmol ) were added. The reaction nif §\|Q;G>2t ed using a Biotage
m crowave at 100 C for 30 m n and Soky @’ were renoved in vacuo. The
resi due was dissolved in EtOH (36’ m.), ac'bgi ied wwth 1 Mag HCL (100 ni)
and cooled to -22 C over 60 h. The preciprtate was collected by filtration
and pur$fi &k hiyle HRGotmd @952 rhd)e23%} was GREmeIAN 14 P Qo Manh¥) 8&Susthg WO
2012/ 041817PCT/ PZ%éll 06%60%7 76 white solid. HRVG (ESP) calcul ated for
CJI | 4CLN502eTB882188'3gB%oad 1 dpfarmssiitn B p1 2 crgap) wold RIRKISHEST) eplquisred dprent
20-100% , O9HQAUAFNGANRLE7898), Rufi® B&Y @b 1PN APEC U 2P min, 100%. .
6- [ (4- Chl or ophenyOnet hyl ] - 7- hydr oxy- N, 5- di et hyl pyrazol o[ L5-a] pyri m di ne-3
- car boxam de OH Internediate 115 (15.9 ng, 50.0 ginp, imdazole (10.0
ng, 147 jipghMpap@gDBU (8.00 ng, 10 52.5 Iinmd') were dissolved in MeCN
(200 pL(t). T3P (39.0 RL, 50%solution in Et0OAc, 65.6 nol) was added and
the reatt i biePAR-2wl Gl (dreioxondlugrophenybmethyll7 dyiyoxy pywazetol e lpyrimidinges-( 2. 33
Mg, 75.0 peatBoxylaken MECN (200 jiL) was added and the reaction m xture was
shaken for 7 d. The reaction m xture was purified by colum chromatography
and dried to give the title conmpound Q 20 mg, 19% . Analytical HPLC Ms:
purity 98% ES : 331.1 [W]t HPLC*: Rl g

Cl O _N -
SN~
OH

F

The title compound (19.3 mg, 52%) was prepared similarly to Example 86, using
Intermediate 100 instead of Intermediate 96. HRMS (ESI*) calculated for C17H5CIFN305;
15 363.078597, found 363.077937. HPLC: Rf 6.29 min, 100%.

EXAMPLE 89
Methyl 6-(3,4-dichlorophenoxy)-7-hydroxypyrazolo[1,S-a]pyrimidine-s-carboxylate

Cl O N
e —
0
cl 0 N
OH

20 Example 76 (250 mg, 0.68 mmol) and sodium hydride (82 mg, 60% dispersion in mineral oil,
2.05 mmol) were dissolved in MeOH (4 mL) and heated using a Biotage microwave at 100 °C
for 20 min. The reaction mixture was acidified with AcOH (0.2 mL.), concentated in vacuo and
the residue was purified by column chromatography, refluxing in MeOH (50ml.) for 20 min
and filtration to give the title compound (28.0 mg, 12%) as a white solid. HRMS (ESI*)

25 calculated for C14HgClN304: 352.997011, found 352.997041. HPLC: Rf 5.46 min, 98.7%.



152.08 nm 98% EXAWMPLE 100
6-[ (4- Chl or ophenyl ) net hyl ] - 7- hydroxy- N, N, 5-tri net hyl pyrazol o[ L5-a] pyri m di
ne- 3- carboxam de 20 Cl Internmediate 115 (300 ng, 0.94 nunol) was
di ssol ved iwobbi@mgk7 chloride (5 nl) and heated at ref '@‘ff*-fl’%mﬁﬁ? The
reaction m xture was concentrated in wyacuo and di ssol ve Qg m.) at
0 C Dnmethylamne (5 nL) was added dropwi se and the reaction m xture was
stirred at roomtenperature for 18 h. The solvent was renoved in vacuo and
the resi du@mspmg}sol ved in 25 CHC13 (30 nL) and washed with sat aq

-14C1 (20 r‘%é 51 ]14110 nm), brine (2 x 10 m), dried (Na2SO4)
and concentft (’J‘OWP G%Y&'J‘E?thyl dyfoxyetbyDprazololL$-alparitydinPtoC t o gi ve t he
title conpound (180 ng, 55% as an off ite solid. HRMS (Esn cal cul ated
for CL7110C1LN402: 344.104004, fourd-34 184/84. HPLC Rf 5.50 mm 98.2%
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sat aq NH4@GImLpmdMeOH é’f@tmL)l\lﬁﬂtd(mu(niﬂnxm): wabbdsified (2pFHK9 A6 thb-YolvellisivRe:

Na2SO4) a t i cuo. The.residue was pu ied b HPLC to
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give the title conpound as a
cal cul & edEﬁQH/El@Q@J(S(I)Z@EELMO& org lhfaﬂ b8 waffhedﬂ with 400y aled:bARS( 10¢'|B|I:Pande 5. 60

ey oy iato? SFORE b d ORraSONCER conck AR St t0.0ivssredrsdie G38 Wy Aazol of 1

, 5-a] pyr i #men@0.8-rem DG xambll avas @Jmfealbytmumdx gtethd 1ide cdfipRnd'en. 4@ 0

umol ), im %0 L) were

di ssol ved fbﬁ%wl‘ésm ‘%@ESOSO“E) H%@P%%% ﬁ?ﬁuﬁaﬁeQBgﬁ((fﬁggﬂ%n zg%g@tg% oungs 6
umol ) was #IPEPUIIPEGRIHFaotin,dA0%i xt ure was shaken for 2 h. A solution of
2- met hpxyet hyl amine (5.75 ng, 75.0 urnol) in MeCN (200 uL) was added and
the reaction m xture was shaken for 4 d. The reaction m xture was purified

by col um ERAMRBESYr aphy to give the tide 25conpound (12.7 ng, 72% . HRMB

i00% w0 SOTSTRRE TR bR gneb S hutBhupencds amion o ocadur o v

6- Benzyl- 7- hydr oxy- 5- met hyl - N- ( 2- phe et hyl ) pyrazol o[ 1, 5-a] pyri m di ne- 3-
carboxam de 5CH Internediate 117 (1 ng, 50.0 prol) and

1-met hyl i m dazole (8.00 pL, 100 1Im)])’\'were di ssolved in DVF (200 uL). T3P
(39.0 '"IL, 50%solution in Et 0AL 6~ was added and the reaction
m xture was shaken for 1 h. A sol henoxy- et hyl am ne (8.25 ny,
60.0 linmo!) in MeCN (200 pL) was added and the reaction m xture was shaken
for 7 d. The reaction 10 m xture was purified by columm chromatography to
gi ve the tﬁxﬁmele@ﬁrﬁ@bmgm Z14mBobrovas R4p6ndedHRNE N FBTm).) £l wivhatRenideqr2.0

CnH22M4g03: L4980 gh?ng was ach:H Iaropwmg Z?e%gt}on mnlft%r%k was E\;fme% a?gonmmp]élqa?ure for

5 h, thionyl chloride (720 uL, 10.0 mmol) was added and the reaction mixture was stirred for

18 h. Thionyl chloride (1.00 mL, 13.7 mmol) was added and the reaction mixture was stirred
for 48 h. The reaction mixture was concentrated in vacuo and the residue partitioned between
sat aq NaHCOj; (35 mL) and EtOAc (25 mL). The aqueous phase was extracted with EtOAc
25 (25 mL) and the combined organic fractions were washed with water (10 mL), brine (25 mL),
dried (MgSO,) and the solvents were removed in vacuo. The residue was dissolved in DMF 2
ml), K;CO; (500 mg) and morpholine (52.0 pL, 0.60 mmol) were added and the reaction
mixture was heated at 50 °C for 16 h. The solvents were removed in vacuo and the residue was

partitioned between 1 M aq HC1 (25 mL) and EtOAc (20 mL). The aqueous layer was acidified



EXAMPLES 104- 118 15Exanpl es 104-118 were prepared simlarly to General

Procedures SV, by reacting internediate carboxylic acids with the

requi red am nes; see Table 9 bel ow 80 HRVS (ESI) / HPLC data |

Cal cul at ed +119C1N403: 374. 1146, found 374.114 , 2.13

mn, 99% Sl o i 9CINA02S: 390. 091724, fobnibhfinedt

Cal cul ated for Cl191118CI1IN502: 383.114903, found 383.116263. HPLC*: Rl 2.19

mn, 100% toQdl fb_ﬂlhatnadniq? byerGrshied FGhNAD 39 HEY 05130208 the Foutrined4QEEol 8127688 . _
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X 20mL). The combined organic fractions were washed with brine (20 mL), dried (MgSQ4) and

the solvents removed in vacuo. The residue was purified by HPLC and dried to give the title
5  compound (25.2 mg, 23%) as a white solid. HRMS (ESI"} calculated for C;3H,;oCIN,O,;
358.119654, found 358.120454. HPLC: Rf 4.72 min, 100%.

EXAMPLE 92
6-[(3-Fluorophenyl)methyl]-5-(3-methyl-1,2,4-oxadiazol-5-yl)pyrazolo[1,5-a]pyrimidin-7-
10 ol
N,
Y 0
N /Nh
e o Nop
OH

Sodium hydride (266 mg, 60% dispersion in mineral oil, 6.64 mmol) was suspended in DMF
(20 mL) and acetamide oxime (491 mg, 6.64 mmol) and Example 69 {400 mg, 1.33 mmol)
were added. The reaction mixture was heated using a Biotage microwave reactor at 100 °C for
15 20 min. The solvents were removed in vacuo. The residue was dissclved in EtOH (10 mL) and
IM aq HCI (70 mL) was added. The precipitate was collected by filtration and recrystallised
from EtOH to give the title compound (83.0 mg, 19%) as a yellow solid. HRMS (ESI*)
calculated for C,sH;,FiN;0,: 325.097503, found 325.098633. HPLC: Rf 5.42 min, 98.2%.

20 EXAMPLE 93
6-[(3-Fluorophenyl)methyl]-5-(2-hydroxypropan-2-yl)pyrazolo[ 1,5-a]pyrimidin-7-ol

OH
N

Al
OH

Example 69 (100 mg, 0.32 mmol) was dissolved in THF (2 mL), methylmagnesium bromide
(3.17 mL, 1 M in THF, 3.17 mmol) was added and the reaction mixture was stirred for 4 h.

25  Methylmagnesium bromide (3.17 mL, 1 M in THF, 3.17 mmol) was added and the reaction
mixture was stirred for 16 h. The reaction mixture was quenched with water (1 mL) and the
solvents were removed in vacuo. The residue was diluted with water (50 mL) and extracted
with EtOAc (2 x 50 mL). The combined organic fractions were washed with brine (50 mL),

dried (MgS0Q,) and concentrated in vacuo. The residue was purified by HPLC and column
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EXAMPLE 94
5  General Procedure R

1-{6-[(3-Fluorophenyl)methyl])-7-hydroxypyrazolo[1,5-alpyrimidin-5-yl}ethan-1-one

O /N -
Qe
OH
Intermediate 103 (61.0 mg, 0.18 mmol) was dissolved in THF (6 mL), methylmagnesium
bromide (1.8 mL, 1 M in THF, 1.80 mmol) was added and the reaction mixture was stirred for
10 16 h. The solvents were removed in vacuo and the residue diluted with EtOAc (50 mL),
washed with 1 M aq citric acid (2 x 75 mL), dried (MgS0;,) and concentrated in vacuo. The
residue was purified by HPLC and recrystallisation from EtOAc to give the title compound
(11.2 mg, 22%) as a yellow solid. HRMS (ESI*) calculated for C;sH;,FN;0,; 285.091355,

found 285.091665. HPLC: Rf 4.94 min, 97.6%.

15
EXAMPLE 95
6-[(3-Fluorophenyl)methyl]-5-(1-hydroxyethyl)pyrazolo[1,5-a]pyrimidin-7-ol
OH
’N\l’/’)
¥,
E N
OH

Example 94 (42.0 mg, 0.15 mmol) was dissolved in MeOH (2 ml) and sodium borohydride

20 (16.7 mg, 0.44 mmol) was added. The reaction mixture was stirred for 2.5 h, quenched with
water (1 mL) and concentrated in vacuo. The residue was purified by HPLC to give the title
compound (3.26 mg, 8%) as an off-white solid. HRMS (ESI") calculated for C,sH4sFN;0,:
287.107005, found 287.106765. HPLC: Rf 4.26 min, 99.2%.
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EXAMPLE 96

1-{6-~[(3,4-Dichloropheny)methyl]-7-hydroxypyrazolo[1,5-alpyrimidin-5-yl }ethan-1-one

Cl 0 N
- o
g
ci XANN
OH

Intermediate 104 was reacted according to General Procedure R to give the title compound
5 (10.8 mg, 27%) as a yellow solid. HRMS (ESI")} calculated for C;sH;; Cl,N30Q5: 335.022832,
found 335.023032. HPLC: Rf 5.82 min, 99.1%.

EXAMPLE 97
1-{6-[(3,4-Dichlorophenyl)methyl]-7-hydroxypyrazolo[1,5-alpyrimidin-5-yl}propan-1-one

Cl O N
ol —

e

o NN

10 OH
Intermediate 104 and ethylmagnesium bromide were reacted according to General Procedure R
to give the title compound (16.6 mg, 36%) as an off-white solid. HRMS (ESI*) calculated for
CisH13ClaN3O5: 349.038482, found 349.038512. HPLC: Rf 6.14 min, 99.7%.

15 EXAMPLE 98
6-[(4-Chlorophenyl)methyl]-5-[(3-methyl-1,2,4-o0xadiazol-5-yl)methylfpyrazolo[1,5-a]-
pyrimidin-7-ol

Y=
Ne O

Cl N
/m

N
OH

Sodium hydride (116 mg, 60% dispersion in mineral oil, 2.89 mmol) was suspended in DMF

20 (5 mL) and acetamide oxime (214 mg, 2.89 mmol) and Intermediate 106 (200 mg, 0.58 mmol)
were added. The reaction mixture was heated using a Biotage microwave at 100 °C for 30 min

and the solvents were removed in vacuo. The residue was dissolved in EtOH (30 mlL),
acidified with 1 M aq HCI (100 mL) and cooled to -22 °C over 60 h. The precipitate was
collected by filtration and purified by HPLC to give the title compound (7.50 mg, 4%) as a



Cal cul ated for C191122N403: 354.169191, found 354.170751. HPLC*: Rf 2 mn,
100% Cal cul ated for C19H19P3N403: 408. 140925, found 408. 142795. HPLC*:
Rf 2.24 min, 100% Calculated for C201-119P3N403: 420. 140925, found

330334113185‘,‘@%%%??1 2. 5}431 n, 1130;/0 Plaa  C7N 1/40,.5 2 & N N N 1/40
- 76

white solid. HRMS (ESI*) calculated for C7H4CINsO,: 355.083602, found 355.083112.
HPLC: Rf 5.63 min (gradient 20-100%), 99.9%.

EXAMPLE 99
5  General Procedure §
6-[(4-Chlorophenyl)methyl]-7-hydroxy-N,5-dimethylpyrazolo[1,5-alpyrimidine-3-
carboxamide
2N
mN*N/
OH
Intermediate 115 (15.9 mg, 50.0 umol), imidazole (10.0 mg, 147 wmol) and DBU (8.00 mg,
10 52.5 pmol) were dissolved in MeCN (200 uL). T4P (39.0 pL, 50% solution in EtOAc, 65.6
nmol) was added and the reaction mixture was shaken for 2 h. A solution of methylamine
(2.33 mg, 75.0 pmol}) in MeCN (200 pL) was added and the reaction mixture was shaken for 7
d. The reaction mixture was purified by column chromatography and dried to give the title

compound (3.20 mg, 19%). Analytical HPLC-MS: purity 98%, ES*: 331.1 [MH]*. HPLC*: Rf
15 2.08 min, 98%.

EXAMPLE 100
6-[(4-Chlorophenyl)methyl]-7-hydroxy-N,N,S-trimethy[pyrazolo[1,5-a]pyrimidine-3-
carboxamide
/
0] N\
N
20 OH

Intermediate 115 (300 mg, 0.94 mmol) was dissolved in thionyl chloride (5 mL) and heated at
reflux for 2 h. The reaction mixture was concentrated in vacuo and dissolved in THF (5 mL) at
0 °C. Dimethylamine (5 mL) was added dropwise and the reaction mixture was stirred at room
temperature for 18 h. The solvent was removed in vacuo and the residue was dissolved in

25 CHCI; (30 mL) and washed with sat ag NH,CI (20 mL}), sat. NaHCO; (10 mL), brine (2 x 10
mL), dried (Na,SQ;) and concentrated in vacuo. The residue was purified by HPLC to give the
title compound (180 mg, 55%) as an off-white solid. HRMS (ESI*) calculated for
Ci17H7CIN4O,: 344.104004, found 344.104784. HPLC: Rf 5.50 min, 98.2%.
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pyrazolo[l di ne- 3- car boxar ni de
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| 0 HO 6-[(4 Chlorop enyl)methyl]-7-hydroxy-5-methyl-N-[(2R)- oxolan-Z-ylmethyl]

pyrazolo[1,5-alpyrimidine-3-carboxamide

o o

Cl Nj/{( H
2N
\Q\;I\r“*w’
5 OH

Intermediate 115 (100 mg, 0.31 mmol) was dissolved in DMF (5 mL) and DIPEA (0.22 mL,
1.26 mmol), HBTU (179 mg, 0.47 mmol), HOBt (106 mg, 0.79 mmol) and (R)-2-
tetrahydrofurfuryl amine (95.5 mg, 0.94 mmol) were added. The reaction mixture was stirred
at room temperature for 18 h. The solvent was removed in vacuo and the residue was dissolved

10 in EtOAc (30 ml.) and washed with sat ag NH,CI (20 mL), sat. NaHCO; (10 mL), brine (2 x
10 mL), dried (Na;SO4) and concentrated in vacuo. The residue was purified by HPLC to give
the title compound (42 mg, 33%) as a white solid. HRMS (ESI*)} calculated for CyoHz CIN,O5:
400.130218, found 400.131738. HPLC: Rf 5.60 min, 100%.

15 EXAMPLE 102
General Procedure U
7-Hydroxy-N-(2-methoxyethyl)-5-methyl-6-[(4-methylphenyl)methylpyrazolof1,5-
a]pyrimidine-3-carboxamide

O.—-

o

m/N‘N/
OH
20  Intermediate 116 (14.9 mg, 50.0 pmol), imidazole (10.0 mg, 147 pmol) and DBN (6.00 mg,
48.3 pmol) were dissolved in MeCN (200 pL). T3P (39.0 uL, 50% solution in EtQAc, 65.6
Hmol) was added and the reaction mixture was shaken for 2 h. A solution of 2-methoxy-
ethylamine (5.75 mg, 75.0 pmol) in MeCN (200 ul} was added and the reaction mixture was
shaken for 4 d. The reaction mixture was purified by column chromatography to give the title
25  compound (12.7 mg, 72%). HRMS (ESI*) for C1gH2N4O4: 354.169191, found 354.170481.
HPLC*: Rf 2.13 min, 100%.
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EXAMPLE 103

General Procedure V

6-Benzyl-7-hydroxy-5-methyl-N-(2-phenoxyethyl)pyrazolo(1,5-a]pyrimidine-3-

carboxamide
OPh

0

/N%
N

5 OH

N
H

Intermediate 117 (14.0 mg, 50.0 umol) and 1-methylimidazole (8.00 pL, 100 pmol) were
dissolved in DMF (200 pL). T4P (39.0 pl., 50% solution in EtQAc, 65.6 mol) was added and
the reaction mixture was shaken for 1 h. A solution of 2-phenoxy-ethylamine (8.25 mg, 60.0
nmol) in MeCN (200 puL) was added and the reaction mixture was shaken for 7 d. The reaction

10 mixture was purified by column chromatography to give the title compound (4.8 mg, 24%).
HRMS (ESI") calculated for CpHp,N4O5: 402.169191, found 402.170681. HPLC*: Rf 2.35
min, 100%.

EXAMPLES 104-118
15 Examples 104-118 were prepared similarly to General Procedures S-V, by reacting

intermediate carboxylic acids with the required amines; see Table 9 below.
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BIOLOGICAL TESTS
CCR2 functional calcium assay

5  The CCR2 receptor couples through the Gi/Gq signaling pathway and results in activation of
calcium mobilization. The functional activity of test compounds was routinely tested by
measuring the ability of compounds to antagonize CCR2 activity in a dose dependent manner, in
HEK293 EBNA cells transfected with the human CCR2 receptor (h(MCP-1 challenge), using a
calcium flux Fluorescent Imaging Plate Reader FLIPR assay. Non-transfected HEK293 EBNA

10 cells were used as control of non-specific response.

Briefly, test compounds were dissolved in dimethyl sulfoxide (DMSO) to a concentration of 10
mM and stored in matrix screenmate racks. The required amount of compound was transferred to
96-well compound plates on the day of assay and diluted in assay buffer to the required final
15  concentration; dose-response measurements were assayed by making 1:3 serial dilutions to
produce 10 point carves. The compounds were then transferred to 384-well assay plates ready for
use. Top concentrations were adjusted depending on the potency of the compounds with a typical
concentration range of 30 pM to 0.5 nM being used. The assay buffer used was HBSS buffer
supplemented with 20 mM HEPES and 0.1% BSA, pH7.4. The loading/wash buffers were the

20  same as the assay buffer.

Cells were suspended in culture medium at a density of 10000 cells/50 ul (the cell culture media
composition was DMEM high glucose supplemented with 10 % dialyzed FBS, 250 pg/ml
Geneticin, and 400 pg/ml Hygromycin B), transferred to 384-well black/clear Costar plates
25 (Costar #3712) (50 pl/well) and incubated at 37 °C, in a 5% C0,/95% air humidified incubator for
16 h. The cells were washed with assay buffer at 37 °C using the Biotek ELx 405, washing 3
times, leaving 20 ul buffer in the well. 20 u! Fluo-4 (Fluo-4 stock solution (1 mM) was prepared
by dissolving one vial of Fluo-4 (50 pg) in 45 ul of pluronic acid (240 mg/ml in DMSO). This
stock solution of Fluo-4 was then diluted 250 times with loading buffer to give a Fluo-4
30  concentration of 4 uM. The dye solution (used within 2 h and kept away from light) was added to
each well using a repeating multichannel pipette; the cells were then incubated at 37 °C for 60
min. Following the incubation, cells were washed in assay buffer at 37 °C using the Biotek ELx
405, washing 3 times, leaving 40 pl in each well and incubated for 10 min at 37 °C before use. A

combined agonist/antagonist protocol was used. Compound (antagonist) was added to the cell
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plate using the FLIPR. Basal fluorescence was recorded every second for 10 seconds prior to
compound addition (10 pl) and fluorescence recorded every second for 1 minute then every 6
seconds for a further 1 minute. Agonist (MCP-1) was then added using the FLIPR and

fluorescence recorded as described above.

5
The positive control (agonist) was human recombinant MCP-1 which was stored as a stock
concentration of 10 uM in distilled water and stored at -20 °C (maximal response: 30 nM; ECs,
dose: 3-5 nM). The reference compound (antagonist) was RS102895 which was used as a 10 mM
DMSO solution and stored at -20 °C (full inhibition at 2 uM, fKi = 84 nM).
10

FLIPR responses were measured as peak minus basal fluorescence intensity and were expressed
as a percentage of ECsp MCP-1 challenge. Curve-fitting and parameter estimation were carried

out using GraphPad Prism 4.0 (GraphPad Software Inc., San Diego, CA).

15  The exemplified compounds of the invention were found to be highly potent inhibitors of CCR2
(See Table 10).

CCR? binding assay ({'Z1]-MCP-1 displacement)

20 The binding of test compounds to the CCR2 receptor was evaluated using ["°1]-MCP-1. Test

compounds were shown to displace the radiolabelled ligand in a competitive manner.

Briefly, 25 pl. assay buffer (25 mM HEPES, pH 7.4, 5 mM MgCl,, 1 mM CaCl,, 0.2% (w/v)
protease free BSA, 100 pg/mL bacitracine and 0.1 M NaCl) was placed into total binding wells
25  and 25 pL unlabelled ligand (0.4 uM MCP-1, for determination of non-specific binding) was
placed into non-specific binding wells. [**I-MCP-1 (25 pL), human CCR2-HEK293 EBNA
membrane preparation (25 pl.} and SPA beads (25 puL) were added to all the wells. The wells

were incubated for 4 h and counted for 1 min/well in a Perkin Elmer Topcount NXT.

30  The SPA beads (wheat germ agglutinin (WGA) PEI Type A PVT 0.25 mg/well) were prepared by
reconstituting lyophilised bead to 100 mg/mL with de-ionised water and further diluting in assay
buffer to give 10 mg/mL. The radioligand (['*I)-MCP-1) was prepared by dilution in assay
buffer to give 0.32 pCi/mL, ~ 17600 dpm/25 uL (specific activity 2000 Ci/mMol). The final assay
concentration was 0.04 nM. The human CCR2-HEK293 EBNA cells membranes were prepared
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as follows: cells were spun down at 1000 x g for 3 min at room temperature, washed in PBS and
spun down again. The cells were then homogenised with an Ultra Turrax at setting 6 in 5 -10 mL
ice cold buffer A (EDTA 10 mM, HEPES 10 mM, pH 7.4) for 10 sec. Following dilution with
further ice cold buffer A and spinning at 20000 x g for 20 min at 4 °C, the mixture was re-
5 homogenised in 5-10 mL ice cold buffer B (EDTA 0.1 mM, HEPES 10 mM, pH 7.4) and spun at
20000 x g for 20 min at 4 °C. The protein was assayed and re-suspended in buffer C (Buffer B + 1
tablet / 10 mL of Roche protease inhibitor cocktail) at 3 mg/ml. Before use, the membranes were

thawed and diluted with assay buffer to give 80 pg/mL (2 pgfwell).

10  Specific binding was determined as the difference between total binding in the absence of
antagonist and binding in the presence of excess antagonist (non-specific binding). Data was
expressed as a percentage of specific binding and analysed by a 4-parameter logistic equation
using GraphPad Prism 4 software (GraphPad, San Diego, CA, USA) to yield ICsy values. Ki
values were calculated from the ICsy values using the correction for radioligand concentration.

15
Tested exemplified compounds of the invention were found to be highly potent inhibitors of

CCR2 (See Table 10).

Table 10: CCR2 functional activity and binding data
20 (A:<10nM, B: 10-100nM, C: 100-1000nM}

Functional Binding Functional Binding
Example Example
CCR2 fKi CCR2K; CCR2 fKi CCR2 K;
1 B C 60 B
2 C 61 c
3 C 62 A
4 A 63 B
5 B 64 A B
6 B 65 A C
7 C 66 A
8 c 67 A
9 B 68 A
10 C 69 B
11 C 70 A C
12 A 71 B
13 A 72 A B
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53 A 112 c
54 B 113 c
55 A 114 C
56 A 115 B
57 c 116 C
58 B 117 B
59 C 118 Cc

In vivo efficacy

Diabetic nephropathy is a common manifestation of renal disease and is defined as the progressive
5 development of renal insufficiency in the setting of hyperglycacmia. This sustained
hyperglycaemia causes glomerular mesangial expansion through increased synthesis and
decreased degradation of extracellular matrix protein, which progressively destroys the
glomerular capillaries, eventually leading to proteinuria and renal failure. Animal models for
diabetes can be employed for assessing the mechanisms of the disease, screening potential
10 therapies for the treatment of this condition, and evaluation of therapeutic options.
Streptozotocin (STZ) is an antibiotic, more specifically an analogue of N-acetylglucosamine
which selectively inhibits the activity of beta-cell O-GlcNAcase, an enzyme responsible for the
removal of O-GlcNAc from protein. A single intraperitoneal injection of STZ in rats results in
selective damage of the insulin producing beta cells in the pancreas causing insulin deficiency and
15  subsequent hyperglycaemia after 48 hours. Over the time course of this procedure which can last
from 3 weeks to many months, animals develop modest elevations in albuminuria and serum
creatinine and some of the histological lesions associated with diabetic nephropathy. The aim of
this study was to determine the efficacy of a test compound CCR2 antagonist (Example 33} in a
rat model] of STZ induced diabetes.
20
Male Wistar rats were given daily oral administration of the vehicle (30% w/v hydroxypropyl-
beta-cyclodextrin (HPBC)) in saline to groups 1 and 3, or oral administration of Example 33
(8mg/kg/day) to group 2, from 3 days prior to administration of streptozotocin. On day 0
streptozotocin was injected (50mg/kg body wt, i.p. dissolved in 20 mM sodium citrate buffer) to
25  ratsin groups 1 and 2 (STZ groups). Group 3 rats (sham) were injected with an equivalent volume
of 20 mM sodium citrate buffer. On day 43 all animals were culled, the left kidney was removed
and cut in a sagittal section. These tissue samples were fixed by immersion in 10% (wt/vol)

formaldehyde in phosphate-buffered saline (PBS) (0.01 mol/L, pH 7.4) at room temperature. After
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dehydration using graded ethanol, the tissue was embedded in Paraplast (Sherwood Medical,
Mahwah, NJ, USA) and cut into fine (8 »m) sections and mounted on glass slides. Sections were
then deparaffinized with xylene. After deparaffinization, sections were counterstained with
hematoxylin and eosin or stained with EDI1, and viewed under a light microscope (Zeiss
5  AxioSkop). The measured parameters were 1) monocyte and macrophage infiltration, 2) tubular
damage and 3) glomerular damage. A semiquantitative score was assigned to each of the

parameters by an observer unaware of the treatment.

Streptozocin treatment resulted in monocyte and macropage infiltration (Fig. 1), tubular damage
10 (Fig- 2) and glomerular damage (Fig. 3), all statistically significantly higher (p<0.01) than seen in
the sham (non-diabetic) group. The administration of the test compound in STZ-treated animals
had a statistically significant effect reducing all three parameters (p<0.01) vs the STZ-vehicle
treated group. These results illustrate the utility of the test compound, and the compounds of the
invention in general, in the treatment of diabetic nephropathy.
15
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CLAIMS

1. A compound of formula (I)

R4 R?
6
R3 R® R ,Nj,/,g
¥/
\ -
R A N
R OH

(1

or a pharmaceutically acceptable salt, solvate, hydrate, geometrical isomer, tautomer,

optical isomer or N-oxide thereof, wherein:

R'-R® are each independently selected from hydrogen, halogen, cyano, Ca-alkyl, C4-
alkoxy, fluoro-C,4-alkyl and fluoro-C 4-alkoxy;

R® is selected from Cy.¢-alkyl, fluoro-C,¢-alkyl, hydroxy-C¢-alkyl, C,4-alkoxy-C,4-alkyl,
Css-cycloalkyl,  C,g¢-alkylcarbonyl, Ci¢-alkoxycarbonyl, -CO,H, heterocyclyl,
heterocyclyl-C, 4-alkyl, heteroaryl and heteroaryl-C)4-alkyl, wherein any heteroaryl residue
is optionally substituted with C; 4-alkyl;

R’ is selected from hydrogen, halogen, cyano, C;.4-alkyl and -C(O)N(R®*)(R3®),
A is sclected from -CH(R®)-, -N(R')-, -O- and -$-;

R* and R are each independently selected from hydrogen, Cy4-alkyl, Cy4-alkenyl, cyano-
Cia-alkyl, Ci4-alkoxy-Cys-alkyl, Ci4-alkylthio-Cy4-alkyl, -Cy-alkylene-N(R!4)R!™),
phenyl-C,4-alkyl, phenoxy-C,4-alkyl, heteroaryl-C)4-alkyl and heterocyclyl-C 4-alkyl;

or

R* and R®, together with the nitrogen atom to which they are bound, form a 4- to 6-
membered saturated heterocyclic ring which optionally contains an additional heteroatom

selected from nitrogen and oxygen, and which ring is optionally substituted with Ci.s-alkyl;

R’ and R are each selected from hydrogen and C; 4-alkyl;

C
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R''* and R''® are each independently selected from hydrogen, Ci4-alkyl and phenyl;

or

R'"'* and R"B, together with the nitrogen atom to which they are bound, form a 4- to 6-

membered saturated heterocyclic ring which optionally contains an additional heteroatom

selected from nitrogen and oxygen, and which ring is optionally substituted with C, 4-alkyl,

provided that at least one of R'-R” is selected from halogen, cyano, C\4-alkyl, Cy4-alkoxy,

fluoro-C, 4-alkyl or fluoro-C, 4-alkoxy; and

provided that the compound of formula () is not selected from the group consisting of:

6-[(2-Chloro-4-fluorophenyl)methyl] -7-hydroxy-5-methyl-N-(3-pyridinylmethyl)-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
N-(Z—Cyanocthyl)-ﬁ-[(4—ﬂuoropheny1)methyl]-7—hydroxy—N,S—dimethyl—pyraz_olo[1,5 -
a]pyrimidine-3-carboxamide;
6-[(2—Chloro-4—ﬂuorophenyl)rnethyl]-7-hydr0xy—5-methyl—N—( 2-phenylethyl)-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
7-Hydroxy-5-methyl-6-(phenylmethyl)-pyrazolo[1,5 -a]pyrimidine-3-carbonitrile;

N- [2-(Buty1methy1amino)ethyl]-6—[(2—ﬂuoropheny1)methyl]-7—h ydroxy-5-methyl-
pyrazolo[1,5-alpyrimidine-3-carboxamide;
6-[(4-Chlorophenyl)methyl]-7-hydroxy-N,5 -dimethyl-N-(phenylmethyl)-pyrazolo[,5-
a]pyrimidine-3-carboxamide;
6-[(3—Chlorophcnyl)methyl]-7-hydr0xy—5—methyl-N—(2-phenylethyl)-pyrazolo[I,5-
a)pyrimidine-3-carboxamide;
N—Buty]—6-[(4-ﬂu0r0pheny1)methyl}-7—hydroxy—N,5—dimethy1—pyrazolo[1,5 -
alpyrimidine-3-carboxamide;

N-Butyl-6- [(2-chlorophenyl)methyl]—7—hydr0xy—5-methyl—pyrazolo [1,5-a]pyrimidine-3-
carboxamide;

[6—[(4-Chlor0phenyl)methy1]—7-hydroxy-5—methylpyrazolo[ 1,5-alpyrimidin-3-yl]-1-
pyrrolidinyl-methanone;

[6-[(3-Methylphenyl)methyl]-7-hydroxy-5 -methylpyrazolo[1,5-a]pyrimidin-3-y1][4-
ethyl-1-piperazinyl]-methanone;

6-[{(2-Chloro-4-fluorophenyl)methyl]-7-hydroxy-5 -methyl-N-[3-(4-morpholinyl)propyl]-

pyrazolo1,5-a]pyrimidine-3-carboxamide;



10

15

20

25

30

113 C 55 A 114 C 56 A 115 B 57 C 116 C 58 B 117 B 59 C 118

WO 2012/041817 PCT/EP2011/066697

91

6-[(4-Chlorophenyl)methyl]-7-hydroxy-N-(2-methoxyethyl)-5-methyl-pyrazolo[1,5-
a]pyrimidine-3-carboxamide;
[6-[(2-Fluorophenylymethyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-y1]-1-
piperidinyl-methanone;
N-[3-(2-Ethyl-1-piperidinyl)propyl]-6-[(2-fluorophenyl)methyl]-7-hydroxy-5-methyl-
pyrazolo[1,5-alpyrimidine-3-carboxamide;
6-[(2-Fluorophenyl)methyl]-7-hydroxy-5-methyl-N-(2-phenylethyl)-pyrazolo[1,5-
a]pyrimidine-3-carboxamide,
[6-[(4-Chorophenyl}methyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-yl]-1-
piperidinyl-methanone;
6-[(2-Fluorophenyl)methyl}-7-hydroxy-N,5-dimethyl-N-(phenylmethyl)-pyrazolo[1,5-
a]pyrimidine-3-carboxamide;
N-[2-(Dimethylamino)ethyl]-6-[(2-flucrophenyl}methyl]-7-hydroxy-5-methyl-
pyrazolo{1,5-alpyrimidine-3-carboxamide;
[6-[(2-Chlorophenylymethyl]-7-hydroxy-5-methylpyrazolo[ 1,5-alpyrimidin-3-y1]-1-
pyrrolidinyl-methanone;
[6-[(2-Chloro-4-fluorophenyl)methyl]-7-hydroxy-5-methylpyrazolo[ 1,5-a]pyrimidin-3-
yl]-1-pyrrolidinyl-methanone;
[6-[(4-Chorophenyl)methyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-y1j-4-
morpholinyl-methanone;
[6-[(4-Methylphenyl)methyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-yl]-1-
pyrrolidinyl-methanone;
6-[(4-Fluorophenyl)methyl]-7-hydroxy-5-methyl-N-[2-(4-morpholinyDethyl]-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
[6-[(2-Chloro-4-fluocrophenyl)methyl]-7-hydroxy-5-methylpyrazolo[ 1,5-a]pyrimidin-3-
yl]-4-morpholinyl-methanone;
6-[(2-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-(phenylmethyl}-pyrazolo[1,5-
a]pyrimidine-3-carboxamide;
6-[(2-Fluorophenyl)methyl]-N-(2-furanylmethyl)-7-hydroxy-N,5-dimethyl-pyrazeoloi1,5-
a]pyrimidine-3-carboxamide;
6-[(4-Chlorophenyl)methyl]-N-[3-{diethylamino)propyl}-7-hydroxy-5-methyl-
pyrazolo[1,5-alpyrimidine-3-carboxamide;
N-[2-(Ethylphenylamino)ethyl]-6-[(2-fluorophenyl)methyl]-7-hydroxy-5-methyl-

pyrazolo[1,5-a]pyrimidine-3-carboxamide;



In vivo efficacy Di abetic nephropathy is a conmon mani festation of renal

di sease and is defined as the progressive 5 devel opnent of renal
insufficiency in the setting of hyperglycaem a. This sustained

hyper gl yc i s gl onerul ar nesangi al expansion t | ased
synthesisagﬁgaﬁéggggsed degradation @f extracellular najﬁﬁg&ﬁbgﬁéfn, whi ch
progressively destroys the glonerular capillaries, eventually leading to
proteinuria and renal failure. Animal nodels for diabetes can be enpl oyed
f or assessi ngod@eChiwoptmnylimeghydif 7-heoxgiSseeby;N-Cemekyiprmpyl potenio 1ad-a]- 10

t herapi es for Qe - Of. is condition, and eval uati on of

t herapeutic oB%?%ﬁ%Egg%&gg%gg%?%gin (STZ) is an antibiotic, nore

speci fical | y an(arairaheeylofetivl]ldcetspxgNfcdsathygyrahiotiks-slpyreditingdl y i nhi bits
the activity g%bﬁﬁﬁﬁ%cell 0- GIcNAcase, an enzyne responsible for the
removal of O-G cNAC fromprotein. A single intraperitoneal injection of
STZ dn rats results in selective damage of the insulin producing beta
cells inth ing..insukin. def.icie and . 15 bsequent

yper ol s acn SRPP BTG ERHEL Gk UhkiBind® it CASUE kRN grole, SRR OBERL o

whi ch can | &st-alkylom 3 weeks to many nonths, ani nmals devel op nodest

el evations in album nuria and serum creatinine and sone of the

hi st ol ogi cal | esions associated with di abetic nephropathy. The aimof this
study wds t @& dependianerdifpso ek 2adyreofR’as Hest conmpound CCR2 ant agoni st
(Exgpple 33) in a rat nodel of STZ induced diabetes. 20 Male Wstar rats
were given daily oral adm nistration of the vehicle (30% w v

hydr oxypr opyi betmmucystadex to ing ofd-HBGiNs I m 3 athenm R°0s gleowp o Grdlkgl, or

oral adm ni (4 0N, Of e 33 ( / d oup.2. fro days
prior to ad%#%?sf?g%?bﬁgéﬁg2k¥%p B ot é?%%ygﬁz%éé 8£§f£%ﬁpgi5?gl ¥ was
inj ected (5@kygyykgbdngtly wt, i.p. dissolved in 20 mM sodiumcitrate buffer)
to 25 rats in groups 1 and 2 (STZ groups). Goup 3 rats (shanm) were
injected with an equivalent volune of 20 mMMsodiumcitrate buffer. On day

43 dbl  ani mAlcsmpeund acepkdiggito ahiene] e fetainks Owely whasin RS iosekdedi from cyt-alkpl, a

sagittal segti ti | es were fixed by inmrersion in 10%
(wt/vol) fo?ﬁﬁﬁggﬁ$@§§?gkbﬁgggﬁgggybuffered saline (PBS) (0.01 non, pH
7.4) at roomtenperature. After WD 2012/041817PCT/ EP2011/ 066697 88

dehydr ati ' ded. ethanol . the ti nbedded jn P t
(Snerwose et REE' Q09 sus) 0N ® TRHERGC(R o BBl One ana

nount ed on gickespgl drdedebu@bcti ons were then deparaffinized with xyl ene.
Aftgp deparaffinization, sections were counterstained with hematoxylin and
eosin or stained with ED1, and viewed under a light mcroscope (Zeiss 5
Axi 0Skofl) . Akempwmd accedinzde anyeme piclaims & tal§, wireincy s eCHfRd)- ma€r-ophage
infiltration, 2) tubular danage and 3) gl onerul ar damage. A

sem quantitative score was assigned to each of the parameters by an

obser velB. unawampowf atchalingrteatympat! cl@ns &pt b »beiem A s€dhnent resulted in
nonocyte and macropage infiltration (Fig. 1), tubular damage 10 (Fig. 2)
and gl onerul ar damage (Fig. 3), all statistically significantly higher
(p<B>01p- t harompamdiascotdieg tehanwierndclaitnsabet §, ehergindR’ afhactatidépendshthat i on of
the test co ' - t ' a statistically significant
ef f ect redu%%%%ﬁgpthﬁgégi%ggﬁﬁgyggg p%gkgg) vs the STZ-vehicle treated
group. These results illustrate the utility of the test conpound, and the

conmpoun o] i i i r in ot Jea nt _of _di tic

mepnr opdiny ™ ANy oy SEATFRlns 1 20 REeh Rol el R siound of
formul a (1) eah inddpendeptly selqoted frrmdlotol dddrd \praecaptCibl e salt, sol vate,
hydrgt e, geonetrical isonmer, tautonmer, optical isomer or N-oxide thereof,
wherein: 10RI -R8 are each independently sel ected from hydrogen, hal ogen,
cyano, Cl.4- Alckypoun@hdcordingkioryy ofel afclamClL t- A lvibyicinal chofl IR] @rechy@bdenabidoxy; R6
i s sel ectedyfgo - - - a , d -Cl 6-allcyl,

C14- al koxy- % 15_ %ﬁ: %Tl ,ﬁnd%ehé@nt]y gelleldf%ﬁ ?rogjﬂugro, &Hfé(rl) br(m(o Jng)@f%

Cm cycl oal kyl , C1. 6- al kyl car bonyl , C1_6- al koxycar bonyl , - CO2H, het er ocycl yl ,
15het erocycl yl - C14- al kyl , heteroaryl and heteroaryl -Cl4-al kyl, wherein any
heteroaryl residue is optionally substituted with Cl4-al kyl; R7
is selected from hydrogen, hal ogen, cyano, Cl4-al kyl and -C(0) N( R8A) ( R8B)
20A is selected from-CH(R9)-, -N(Rl)-, -0- and -S-; 25 RSA and Kn8B

are each independently selected from hydrogen, Cl4-al kyl, C24-al kenyl,
cyanoCl4- al kyl, Cl14-al koxy-Cl4-al kyl, Cl4-al kylthi o-Cl4-al kyl,

- Cl4- al kyl ene- N(RUNRUH) , phenyl - C14- al kyl , phenoxy- Cl4-al kyl ,

het er oaryl - C14- al kyl and heterocyclyl -Cl4-al kyl; or



RSA and R8B, together with the nitrogen atomto which they are bound, form
a 4- to 6- nenbered saturated heterocyclic ring which optionally contains
an additional heteroatom selected fromnitrogen and oxygen, and which ring
is option tuted with Cl4-alkyl; 30RO and R el ect ed
from hydr g%“éwn %ng 814 alkyl: WD 201%{,041817PCT/ Epzolll(gtré“g"ég‘%gﬁé%m tA and
Rl 1B are each |ndependently sel ected trom hydrogen, C A-al kyl and phenyl ;

O RITA and RI IB, together with the nitrogen atomto which they are
bound, f& mAacetapotml zﬁ:eordmg’memd)ns af dnintseldtolfe wbereie RC) R'c ardi Rigarantiidedgen,
optlonally a 0 ter r i trogen and
oxygen, and%gvxjgﬁ %{‘gl’l ng e?gl op ?ngg%t Sgle%ucgﬂﬁlg?u?rg Ll%gof ﬁmfﬂf) aﬁi{-%%kyl ; provided
that at | east one of RI-R5 |s sel ect ed fron1ha|ogen cyano, Cl4-al kyl,

Cl4- al k fluoro- C14 d rovi ded that t he
conpoungﬁ%f o PndT*Sr m?‘?efg% ﬁmxgrggpmég§5|s %

6-[ (2 Chl or @nleTdnd@"alphm;;hc)epmidhymselmkcyﬁﬂwmﬂyer&chbtmyxbmuaﬁtﬁcmyr| d| nyI met hy
| )- pyrazol o[ 1, 5-a] pyri m di ne- 3- car boxam de;

N- ( 2- Cyanoet hyl ) - 64(4-fl uor ophenyl ) net hyl1l- 7- hydr oxy- N, 5- di net hyl - pyrazol o
[1,5- 15& pw bwrilpﬁhméa&emargbmxmyicdxe of claims 1 to 9, wherein R!, R% R* and R’ are

6-[ (2-Chlor 4 quo xy-5: et hyl - N- (2- phenyl et hyl ) -
pyrazol o[ 1, g af%‘n’re}nrdn dllsriq'glg ﬁl}%ﬂ‘lc’g@( bitino ad CF

7- Hydr oxy- 5- net hy1- 6- (phenylnethyl) pyrazol 0] 1, 5-a]pyrinidine-3-carbonitri
| e; .

N[ 29 Uy 1 A ERTROLR, ASS8TIREND) 305 € (59T oS a s RiyR T K2 W 0% - 5- et h
yl - 20pyr az bydrogenSend RPjarstlndteli fen Buwra,chioxa biothe;and CF;.

64( 4- Chl or ophenyl ) net hyl ] - 7- hydr oxy- N, 5- di net hyl - N- (phenyl net hyl ) - pyrazol o
[1,5- a] pyri m di ne-3-carboxam de;
6-[(3-Cﬁbor@phnmmbmhmthﬁmk46ch¥ﬂﬂ@Xﬂm&hnE%hwﬂR%hé%xmhﬁmmﬂgmhmha}mmnazol0[1
, 5- a]pyrlnldlne arboxanlde 25

N- But y1- 6- [FH"‘PP?J dphenyl ) met hyl | - 7- hydr oxy- N, 5- di net hyl - pyr azol o[ 1, 5-

al pyl5i m di ne- 3- car boxam de;

:\tj:sﬁteyé lch.r 2z %13:'01(1)1%10 :choer% )tomelt frlﬁlllg whe [{@)e(u¥d §4’ arpea tiI‘Q%penQ&Y ! )af Zse ?Jd from a]pyrim
[ 6- 1( 4- Chl ofloghemiCHret hyl | - 7- hydr oxy- 5- net hyl pyrazol o[ 1, 5- al pyri rni di n- 3-
yl'1-1- 30pyrrolidinyl-nethanone;

[ 61( 3- Met hyl phenyl ) met hyl11- 7- hydr oxy- 5- net hyl pyrazol O[ 1, 5-a] pyri m di n- 3-yl
][ 4- et hyl - A-qompeund ot foyilla (i fdn asoineherapy:

6- Chl or o- 4-f |1 uor ophenyl ) met hy11- 7- hydr oxy- 5- met hyl - N- [ 3- (4- nor phol i nyl )
pr§§§ - pyrazol o[ 1, 5-a] pyri m di ne- 3- car boxam de; WO
2012/041817PCT/EP2011/066697 91

6- 1( 4- Chl or ophenypnet hy11- 7- hyerxy N- (2- met haxyet hyl ) - 5- net hyl - pyrazol o[ 1

, 5- a] pyrim di ne- 3- carboxanlge
[ 6-[ (2- Fl uor ophenyl ) net hy1] R yFj pyrazol o[ 1, 5-a] pyri m di n-3-y
1] - 1- piperidinyl-nethanone; 5 S N\J

N-[3-(2-Ethyl-1- plperldlnypﬁrop ] - 6-AL( 2-F | uor ophenyl ) net hyl1- 7- hydr oxy- 5-
met hyl - pyrazol of 1, 5-al pyri ni di - 3- car bd¥ani de;

6- 1( 2- Fl uor ophenypnet hyl1- 7- hydr oxy- 5- net hyl - N- ( 2- phenyl et hyl ) - pyrazol o[ 1,
5- a] pyri m di ne- 3- car boxam de,

16- [ (4- Chor eplaeﬁmhﬁaeaﬁlbmy] ackepbily QY ~saviHE! ByddRy, F RBREAEa} istnial, Pdib Ak di N- 3-y1
]- 1 10p|per|d|nyl met hanone;
optical isomer or N-oxide thereof wherein:

R'-R’ are each independently selected from hydrogen, halogen, cyano, Cy4-alkyl, Cy4-
alkoxy, fluoro-C;4-alkyl and fluoro-Cj4-alkoxy;

30 R® is selected from C,4-alkyl, fluoro-C,.¢-alkyl, hydroxy-C.¢-alkyl, C,4-alkoxy-C 4-alkyl,
Cis-cycloalkyl,  Cig-alkylcarbonyl,  Cjs-alkoxycarhonyl, -CO,H, heterocyelyl,



6- [ (2- Fl uor ophenyl ) met hy1] - 7- hydr oxy- N, 5- di et hyl - N- (phenyl net hyl ) - pyr azol

o[1,5- a]pyritnidine-3-carboxam de;

N-12- (D met hyl am no) et hy11- 6- 1( 2-f | uor ophenyl ) net hyl | - 7- hydr oxy- 5- net hyl py

razol o[ 1, 55 i,m.di ne- 3-car boxam de; 15

[ 6] (2- Chl g‘r”?pﬁ??ld;ﬁl?ret hyl ] - 7- hydr oxy-g3- met hyl pyr azol o[ 1$ B2 B di n-3-y1

]-1- pyrrolidinyl-nmethanone;

[ 61(2- Chl oro-4-fluorophenyl) et hyl]-7-hydroxy-5-net hyl pyrazol o[ 1, 5-a] pyri m

i di n-3- y1] -hetepppyal giGidiatkyl, heterpirghamd dgteroaryl-Ciu-alkyl, wherein any heteroaryl residue

16-[ (4- Chor gp HX%JM%E&G&J&*&QQ%%V 5- et hyl pyrazol o[ 1, 5-a] pyri m di n-3-yl1
yl = met ’

1-4- 20nor pholin anone;
[ 6] (4- Met hyl phenypnet hy11- 7- hydr oxy- 5- met hyl pyrazol o[ 1, 5-a] pyri m di n-3-y11

-1- pyrrolidgjmylr. boen ) i BAy o 8By,
6- [ (4-Fl uor ?pﬁ%%{x@%?‘ﬁ?}ﬁ?gﬁ RS Yo N 12 PR b! i nypet hy! ] -
pyr azol o[ 1, 5-a] pyri m di ne- 3- car boxani de; 25

[6-[(2-Chl orp-4- I et hyd ] - - hydr oxy-5- et hyl pyrazol o[ 1, 5-a] pyrim
i di n-3- yll-A41-SréreDl§th)ePl¢o O?rgy -m@o%]é;d ang%r’

6- [ (2- Chl or ophenyl ) met hy1] - 7- hydr oxy- 5- net hyl - N- (phenyl net hyl ) - pyrazol o[ 1,
5- a] pyri m gisng-.35€ 1.de:

6- 1(2- Fl uor gaph%r(@} ) rgrlrg? %@ﬁ@eﬂﬁ%ﬁ?dﬁ'ﬁ?lgcﬁ? fhm Bxargee® Srg ke Gniliend 8%y | - pyr a
zol 011, 5- 3@ak-p¥yl rGuischiosy-81.cakyoxXamaltelthio-Cs-alkyl, -C;4-alkylene-NR'*)R!'B),

6- [ (¢ Chl or Wy pn yhl-N- 13- (diet hyl anino) pro -7-h oxy- 5- met hyl pyr
270l I;bi 1 5- ag}%ﬁ?ﬁ?gﬁnﬁﬁﬁ,spl}%rg‘)%gé%gﬁlgl?etéommdh )afl)qy] ;BX %&erocyc%ﬂ&lwﬁky?,

N12- ( Et hyl pkenyl am no) et hy11-6-[ (2-f |l uor ophenyl ) net hyl ] - 7- hydr oxy- 5- net hyl

pyrazol of 1. feabfy kb3 i ok AXH 48m © W0k 3¢ H8haRTnE 0% Y. 066697
6- [ (2- Chl or ophbergd yarehtay hiterdeyelid riog ywhish mptiduglly ddnfainsnmntadyitimrad patdepat@y r azol ol

|, 5-4- pyri giding:3: ide; and..6-.[(2-Fl h | ].-7
yar oy N, ST SRS R0 oo, Bl e P SRR Pt 2

conpdund according to claim1, wherein R7 is selected from hydrogen,

hal ogen, cyanm 14- c oun cording to claim2, wherein R7
is H 10 4. ﬁAg%dolﬁpgrﬁ%%flﬁé%}E%rdﬁ %Q{%Oggrhgnd?ié af(%(?] 'claims 1 to 3, wherein R6
is selected from Cl4-al kyl, fluoro-Cleal kyl, hydroxy-Cl4-al kyl,

Cleal koxy- C}4a ha - cycl oal kyl Cl4- al kaxycarbonyl . . 155. A
conpound agci?ornglA(nfé tagecg&r?y m%%engefnhg eéﬁcﬁ%qrfmt]hgdw,ge y b‘fag%ﬁa'ﬁ%x‘f’%ﬂ’sel ected
from Cl3-al kyl, C34-cycl oal kyl and Chral koxycar bonyl. 6. A conpound

accopdi ng tguna ne Qf .cl al. 1to 5 whereil. i.s.ethyl, isoprapyl
cycl%gpr opyl 9‘or q%%‘/c o’bt(é%c;s e.r%itg ?.mkg%egr?f)%nuﬁ’d‘%g@lcéoﬁg)ﬁf“ﬁém?@gw ao%'eto f*cl ai ns
1 to 6, whemeinherdd sagurat@HdRYPeyckir rindwhicl optAneltyngotaind aa addithianiggtdreat@ny one

of cl ai ns 1%&5,1: wher e a‘éSA .Vﬁé.Aco ounpd ar di to .any one of
clains 1 to° ) “wher el ﬁ%_ Xi%ee’ egc ﬁ%ﬁjﬁébsé)ng%nﬁﬁ ?l%s(é\tlgﬁ“%(g‘f’@gcwwhydr ogen
fluoro, chloro, brono and CF3.
provided that at least one of R'-R’ is selected from halogen, cyano, C 1-4-alkyl, C, 4-alkoxy,
25 fluoro-C, 4-alkyl or fluoro-Cy 4-alkoxy; and

provided that the compound is not selected from the group consisting of:
* N-[2-(Ethylphenylamino)ethyl]-6-[(2-fluorophenyl)methyl]-7-hydroxy-5-methyl-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
30 *  6-[(2-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-(1-methylpropyl)-pyrazolo[1,5-a]-
pyrimidine-3-carboxamide; and
* 6-[(2-Fluorophenyl)methyl]-7-hydroxy-N,5-dimethyl-pyrazolo[1,5-a]pyrimidine-3-

carboxamide,



10. A compound according to any one of clains 1 to 9, wherein Rl is
hydr ogen, and R2-R5 are each i ndependently selected fromfluor, chloro,
bromo and CF3. 30 WD 2012/041817PCT/ EP2011/ 066697 93 A conpound
accordi ng tyap &Y of claims 1 to 9, wherein R, R4,

hydr ogen, and R2/ ‘gﬁﬁ R3 are each indegendently sel ect eg@?ﬂgﬁﬁfﬁ%{ﬁ%ﬁo,
chloro, brono and CF3. A conpound according to any one of clains 1 to 9,
wherein RI, R3, and R5 are hydrogen, and R2 and R4 are each i ndependently
selected fromfluoro, chloro, brono and CF3. A compound according to any
one of chai MR cdmp&ind for WELs@labnedlin 1 1@3@%@9%1%&,@&4 Ry qeogeny And, R3 1s
sel ected fromfluoro, chloro, brono and . A conpound abcércﬁll ng o any
one of cl ai ne¥cfined iy agy ongiobelaims 2/p 17.R3, R4, and R5 are hydrogen, and R2 is
selected fromfluoro, chloro, brono and CF3. A conmpound according to claim
12 wherein R2 and R3 are independently selected fromfluoro and CF3. A
conpotind 2&c cd Plimaceniical fosnphtiog conthiving p norRpouath e definedrieclhindiue 8 enclive

sel ected frompbdiblif cRsindhR with gﬁﬂﬂQ&éG&ﬁ; (Ircgﬂtm cﬁiu%r!té JaQfe USE 1 N

t her apy: (1 or a pﬁ rmaceuti car accepta 18551 t, solvate,
hydrate, geonetrical isoner, tautoner, 25optical isomer or N oxide

t her eof , xiwhex ebfpoutRl sffem@ifpeach i ndependently sel ected from hydrogen,

hal ogen, cyano, ClA-al kyl, 614- al koxy, fluoro-Cl4-al kyl and

fl uoro- Cl4- al koxy; WO 2012/ 041&t7PCT/ EP2011/ §66697 94

het erocycl yl - Cl A-al kyl, het &Qa [ N aryl -Cl A-al kyl , wherein any
het eroaryl residue is optional 5 i ith Cl4-alkyl; R7 is

sel ected from hydrogen, hal ¢§ )T, -8l kyl and - C(0)N(R8A) (R8B); 5
Ais selected from-CH(R9)-, -NgRl)-, -0-Omnd (% Rai, and Ran are each

i ndependently sel ected from hydrogen, Cl4-alkyl,/ C2A-al kenyl, cyano-

Cl4- ' kyl , Gi4r phde@ucpuddall deblsMb tsal Osdblafy, dylidle, geometrical isomer, tautomer,

- Cl4- al kyl ene-.N RllA)é I B@f’éﬁo erI - Cl4- al kyl , phenoxy- Cl A-al kyl ,

het er oar yI - CPASAMRPF! Shd REE drgedbcioy usecingthg (Uegment g yadtigaPEREET theget her
with t hednihtrﬁ@gﬁétuﬁtmt@dmmﬁ fohes _ﬂéa@nelbliauﬂq)rev%ﬂ_rom &, ﬂfedigg_ &jldiﬂl?dlgber ed
saturated heterocyclic r ich optional, contains an additiona

het er oat om SEIFEL ﬁilqﬁ?ﬁﬂf‘ﬁ?%déac%ﬁﬁa%’@’d% neficidd ipwhiehformpla: i s optional Iy
substituted with G 4-alkyl; 15 RO and RI are each sel ected from hydrogen
and @ 4-al ky);;,sR mand R mare each independently sel ected from hydrogen,
Cl4- &l kyl a#d'%l‘f’é‘hﬁ?cg lf’j%p%ﬁftgl %ﬂiﬁﬁ‘i@j fﬁ‘ThFchr?ﬁﬁ%tWé}gcw oy hesplktlr 6gen at om
to whi ch t hefkoay, dubroun)d-alklicina¥laord-C, | -alkbxy;, menmber ed saturated heterocyclic
ring which optionally contains an additional heteroatom selected from

ni trogen and oxygen, and which ring is optionally substituted with

Cl4- al kyl ; R®is selected from Cig-alkyl, fluoro-C, ¢-alkyl, hydroxy-Ci.¢-alkyl, C;4-alkoxy-C ) 4-alkyl,

Csscycloalkyl,  C,g-alkylcarbonyl, Cjs-alkoxycarbonyl, -CO,H, heterocyclyl,
20 heterocyclyl-C, 4-alkyl, heteroaryl and heteroaryl-Cy.4-alkyl, wherein any heteroaryl residue
is optionally substituted with C;4-alkyl;

R is selected from hydrogen, halogen, cyano, Cy 4-alkyl and -C(O)N(R®4)(R®®);

25 A is selected from -CH(R)-, -N(R!%)-, -O- and -S-:
R* and R® are each independently selected from hydrogen, C,4-alkyl, Cy4-alkenyl, cyano-
Cis-alkyl, C,s-alkoxy-Ciq-alkyl, Cp4-alkylthio-Cy4-alkyl, -Cj4-alkylene-N(R!'4)R!'B),

phenyl-C,¢-alkyl, phenoxy-C, 4-alkyl, heteroaryl-C; 4-alkyl and heterocyclyl-C, 4-alkyl:
30 or



provided that at |east one of RI-R5 is selected from hal ogen, cyano,

Ci 4-al kyl, Cl4-al koxY, 25fluoro-Cl4-al kyl or fluoro-Cl4-al koxy; and

provi ded that the conpound is not selected fromthe group consisting of:
N-[ 2- ( Et hylvalnegiybagino) et hyl] - 6-[ (2-f 1 uor ophenyl ) met hylPkT;Z:i)ﬂXﬂﬁs?&W' 5- met hy
| pyrazol o[ 1, 5-a] pyri m di ne- 3- car boxamge; 30

6-[ (2- Chl or ophenyl ) net hy1] - 7- hydr oxy- 5- nmet hyl - N- ( 1- et hyl propy1l) - pyrazol o[
1,5-a]- pyri n%?di ne-3- car boxam de; and

6- [ (2- FI uor oPheR¢R melpgppher withiled pitregennatem do wbichyheypye bovol.ofofm 3-4ajupgr i mi di n
e- 3- car boxamkdeere ALk 1.7 - : 6 . s onpound for
use as clained i rlidcélggi_rm 18,& glgcelﬁ)%‘glﬁaggéyn%%C%%}nga%g{@dﬁédﬁa%f@%%&] A are
as defined i¥e&aiy fromditspercingdionygen, and whizh ris@ & oponphasuhsicwest widel, «fatkyhyul at i on
contai ning a conpound as defined in claim18 or 19 as active

ingredient, in conpination with a pharnmaceutically acceptable diluent or
carrier. 21.R gslected fram| hadiogen apd Y 4@kyl; a phar maceutical |y
acceptabl e salt, solvate, hydrate, geonetrical isonmer, tautoner, optical

i soner or N-oxjde thereof, for use in the treatment or prevention of, or
for the manufactdie” @fe cachipdriperndentit selected friwe hydregzn rfdntalkgtang phanglnt i on of |
medi cal condj;ti ons wherein nediation of the MCP-1/CCR2 pathway is
beneficial, in which formula: 15RI-R5 are each independently selected from
hydr ogen, haf ogeM, R Cy #getherCrith die lojttogerCatam ta|vwhiskytheyf dre) boupd Ghen aldk yd 6-and

fl uore- Cl4- ; i L - . org:.Cleal kyl

ke 63#@&@ égig-r_agﬁak%%o_%gﬁ%a k@ﬁh%%oﬂll§>éhntmké HOL Rt A Hohom

C3_5- cycl oalRypfteddian aitgancead baiggn, aBGhwhikk tixg/is aptivoaiiy subsCORM Wit 5-aikyic| | |
20het erocycl yl - C14-al kyl, heteroaryl and heteroaryl-Cl4-al kyl, wherein any
heteroaryl residue is optionally_substituted with Cl4-alkyl; R7
i s sel ect ed Hevéder ihad ptdepshonelph RO ks, selegtech fiom Baldgeal dypho, Engalkyd( OLM(IREA) ( RSR) ;
25A is sel eqlugd-¢ 1, ARy SAHBRCps g(ggl R -, -0- and -S-; RSA and R8R are each
i ndependent|y selectéd from hydrogen, Cl4-al kyl, C24-al kenyl,

cyanoll4- al kyl, Cl A-al kozy- Cl4-al kyl, Cl4-al kyl t hi o- C14-al kyl,

- C14- al kyl enga N : . nP s Cl4ssal Kyl o

het er oaryl - C14- al J;ﬁé gﬁ%&&c@?ﬁ%g&ﬁ%&gﬁ%‘%ﬁg llkegggg E\/\é e A are

2012/ 041817 RPEWEED DRy 0BGE9Ringe (RSA and R85, together with the nitrogen
atomto which they are bound, forma 4- to 6- nmenbered saturated

het erocyclic ring which optionally contains an additional heteroatom

sel ect ed3f r dhf APERVBETPT Bscchcenrding o, clam@! whileim 22, mberkis tpphddanbdongition is

subsig t ut ed pyhbpaGhAaRhdidl v and R19 are each sel ected from hydrogen
and Cl4-allcyl; RITA and -118 are each independently selected from

hydr ogen, Cl A-al kyl and phenyl; or RitA and Rua, together with

t he nitrqgenpat ' re,: : - = 10 er ed
saturated het er(gipogﬁ fgp{r]sfé%éé&mﬁ?{gcﬁ ngﬁr??g nglfu%p%g‘ﬁ? g?iﬁéﬁegrﬁegbcaloﬁoﬁgoﬁ]alf

het er oat om S8fct Bom fnseriasiai Wiedige athernetleoosisg eheumatpid anfiidh noilipde sderogid, i onal |y
subst i t ut ed jiMatnbhafe cacPl OV - s -RS IS

sel ected from hal oéﬁ%@’%ﬁgﬁﬁ?’ %ﬁfgl?gﬁlﬁ%/#?%gg’%flgﬁ@ﬁf?@ﬁpﬁ%P - S4-05g|a'l%yl or

f | udro- C14- &ll9esly rejepgorp ofibrqif elupg nisoal ndsuifigiengs elgAc sephdipathy, t ©nad | BtirpsiQ 1,
wherein R, : R, a4 f i ny. .one of
clains 2 todilg%tfm%d %P&I‘?}%ﬁg?ﬁ%udﬁ%@%oﬁbp&goga[g%c&gaﬁjgélﬁngéq{'%’gtg?’al1?1*136 1 or

cl ai m 22 wh&uglts fReetigemiceansienstidi obesiiy, diabetic and other forms of neuropathy,

neuropathic pain (including that associated with diabetes), chronic pain, giant cell arteritis
and other vasculitic inflammatory diseases, tuberculosis, sarcoidosis, invasive
30 staphylococcia, inflammation after cataract surgery, allergic rhinitis, allergic conjunctivitis,
chronic urticaria, chronic obstructive pulmonary disease (COPD), allergic asthma, HIV
associated dementia, periodontal diseases, periodontitis, gingivitis, gum disease, diastolic
cardiomyopathies, cardiac infarction, myocarditis, chronic heart failure, angiostenosis,

restenosis, reperfusion disorders, glomerulonephritis (including but not restricted to focal



20pain or an inflanmmatory di sease. 24. The conpound for use according to
claim21 or claim22, wherein the nedical condition is selected from
psoriasis, uveitis, atherosclerosis, rheumatoid arthritis, multiple

scl erosi s, \4}61%41?7 ory bowel disease, Crohn's disease C{]&pﬂjﬁi‘,&“&,’ I upus
and | upus nephri'ti’'s, organ 25 allograft rejection, flgro d’rung, rena

i nsufficiency, |IgA nephropathy, renal fibrosis, diabetes and diabetic
conplications, diabetic nephropathy, diabetic retinopathy, diabetic
retinitis, dﬁxmib@ginentaﬁ glbmamgjso]pﬂ)siaylgzﬁobgsmemloneblmhe,t igM ghvtheotibrephritor s of

t hy, | ud th t t di abet ,
Chront e pai rivcgpaRtrauFb Bt GREC B Lo A A B

di seases, tusRhigdl RphBpaBal GacdPSd Sincluditgs invirosddPics tpag&yérn@ocmg‘mer s

i nflammtl on after cataract sur ery, allergic rhinitis, allerg

conj unct i vi t raMIREatgHs, degpgh %falp fllgin mlm%%]ﬂr&ig Rrbwrterids pafesaply F%ﬁaws gikease
(COPD},  al | eggides, 3alhRiRBymployRI8ACHB! Stotle MEBbEyRC IRREMRIRBIAL HeRRASES.
periodontitis, gingivitlis, gumdisease, diastolic cardionyopathies,
cardiac i nf amalisngm. mY?W@a ghins despasenind qeEanomas &f her Waddsh diress 6PSi s,
restenosis, ffRCrEMm R Hr3@icd8d Somsthomer ul onephritis (including but not
restricted to focal V\Og 012/ 041817PCT/ EP2011/ 066697 97 and segnent al

gl onerul oscl erosi s, 1gA glonerul onephritis, 1gMglonerul onephritis,

merbr anops ol Af@hp Bﬁn\ﬁeof%f?ﬁ{ﬁar Hh QD APtk tih $ Lair TR %ﬁ%mg&r%a{a%&@ﬁmw tis,
m ni mal change ne opat hy, vasculiti s%agl ncl udi ng m croscopi c

pol yadPteriti @Cepwgfeﬁ&fsak/a@r hysiate rpaerBafiedl ispapTe BHLODEH GRTice] KoPwrs dY-exidand

pol yarteriti eBadRs adein tROhhiditibM BDbSfoR & in %ecr%ﬁﬁaﬁm o RmQRicGminY FRARCY L C
| eukem a, chronic elocytic |leukema, multiple nyeloma, malignant

nmyel oma, Hodighkipitiog o r%théé%fé@ of eipstatisr Emawealls fom heslelof a BEBIY URMBRSt , cer vi X,
colon, rectum lung, prostate and stomach. 25. A conpound of for rrul a (1)
as defined in claim21 or claim?22 or a pharmaceutically 10 acceptable
salt, solvate, hydrate, geonetrical isonmer, tautonmer, optical isoner or
N-oxijgle thereof, for use in the inhibition of, or for use in the

manuf acture of a nedi canent for the inhibition of, the spread of
netastatic tunour cells fromthe site of a primary tunour. 15



