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7 R1-R5 are each independently selected from hydrogen, hal ogen, cyano,
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Cl4- al ky 1 ﬂ% are eac/ I ected from hydrogen and Cl4-al kyl; 25

R1R11B are each i ndependent|y selected from hydrogen, Cl4-alkyl and phenyl;

or F%§11 Cgoget her th the nitrogen atomto which they are bound, forma
SRFSHEY at ed heterocyclic ring which optionally

cont ains an add| tional 30heteroatom selected fromnitrogen and oxygen, and

which ring is otlonally substituted with Cl4-al kyl; provided that at |east

one of R KR (esdwelt aprorsr 64&7, bleﬂ}daa@hemlqneélsvéyh as €17, ChliRosyd

fluoro- C:h{Lai%kl%an&r(ongMQ paic%()?)l 4§Q§t¥0ngﬁn ll\é\ged?gll% %%]vg(ﬁ?éo gﬂlgfn?e%-;tﬂcp 66697

8 provided that” the corrpound I's not select d fromthe group consisting of:

6-[(2- ChllmtastaMfspu@d @phamyr(bfrepﬁyaﬂcer? Hgaogeomylﬁ -ipreoipyderdd- (ha- @(]Rﬂdnfrwatwbt hyl )

- pyrazol ne carboxan de

(218 el B B et D AR AR 1 mveig et Neoeh Sk RSB azol o

[1,5- 5alcpyw lsrﬂld |nma@or3ne®mh1@mam<degd although mobilisation of a variety of bone marrow
o-[(2- Ol or o 4. or ophenyonet | - bydr Q0 5: ety (2 phemyl ety )-
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35  prostate cancer (Lu et al., 2007a).
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, 5-abgyri m di nj; %rr@llldmyl methan@ne [ (4- Chl or ophenyl ) met hyl |
-5-(2- rrethoxyetp yl') pyrazol o[ 1,’5-al pyrimidin-7-o0l; 35 6-

[ (3, 4-Dichl oroﬁ@ré(ﬁ;l‘iflythtelphqulyl)me@y(]t% h}fdlrwr%mthhmy)q@ybélz@hb)y{imidinﬁ-y1][4—
, 5-al pyrim di n- 7PCT/ EP2011/ 066697 14
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6- [ (3,4-Dichloro gxol an- 2-yOpyr azol o[ 1, 5-al pyri m di n-7-o0l;
6- [ (4- Chl or ophéry2- yihbtdwh]luoﬁ)pﬁe@i)nmﬂwLb&y@wq#i)hﬁtlﬁ} AHpyri m di n-7- ol ;

3- Brono- 6-[ (4-chl | - 5- zol .o al pyrim din- 70I
6- [ (4- Chl orophé‘?ﬂfl?q) ?Pg?ﬁyﬁ’oﬁ é@ﬂ i}?nﬁmﬁé‘f %IF% %P‘Btdf 5-al pyri m di ne- 3- ca
rbonigsrile; 5 6-[(4-Chlorophenyl)methyl]-7-hydroxy-N-(2- methoxyethyl)-5-methyl- pyrazolo[l,S—

6- (3, 4- D chl orophenoxy) - 5- et hyl pyrazol o[ 1, 5-al pyri m di n-7-ol;
5-Ethyl -6-[3-(# YPP%P‘?J%‘@?WW%H%noxyI pyrazol o[ 1, 5-al pyri m di n-7- ol ;

6-(3,4-Diflugr ?@ﬂ@%%pl@nﬂ%rﬁé’thﬁ '76}1%/9}09&15 Iﬁet flﬁ%fakéib[q'Sna]gyrﬁhldm 3- Pll] 1-

6- ( 3- Chl or o- 4- f | uor ophenoxy hyl pyrazol o[ 1 rimdin-7-0
6- (3, 4- Di chl or opradioxlynetbaronpy | pyr azol o[ 1, 5-al pyri m d| n-7-ol; 10

6- (4- Br omophgnexy) oe fyict -81851‘?(8}{}151:){61%%]%-?(b-]ﬂu%r@'h?ﬁ’ﬁ)'n@tﬂh]%-Zy(%)zy-s-methyl-
30 pyrazolo[1,5-a]pyrimidine-3-carboxamide;
e 6-[(2-Fluorophenyl)methyl]-7-hydroxy-5-methyl-N-(2-phenylethyl)-pyrazolo[1,5-
a]pyrimidine-3-carboxamide,
e [6-[(4-Chorophenyl)methyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-yl]-1-

piperidinyl-methanone;



6- (4- Bronophenoxy) - 5- (propan- 2-yl ) pyrazol o[ 1, 5-al pyri m di n-7-ol ;
6- (4- Chl or o- 3-f |l uor ophenoxy) - 5- (propan- 2- yQpyr azol o[ 1, 5-al pyri m di n-7-ol ;
6- ( 3, 4- divgbl2orapisamnoxy) - 5- (pr opan- 2- yI ) pyr azol o[ 1, 5- al ppcirmprdein/gecor ;
Met hyl
O L3, 1 uor RGBS gh T KRS 201 PR Sy & b at e
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( 39F1 uor oph&HyPHO H’Yn‘B?t #H1Bt hyl pyrazol o[ 1, 5-al pyri mi di n-7-ol ;
Et hyl (3-f lougs- hﬂaw%ﬂéﬂynmem?ﬂnﬁﬁm&@ys aé@llyq{yilazéroﬁﬂ wrplymn@hlﬁts%dpi-,
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3- Fl uor opheny )(rret yDam n met hyl pyrazol o[ 1, 5-al pyri m di n-7-ol;
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tri uororret phenyl | met azo al pyrim di ne-5-
car boxyl at e; [é%g omplanygmef h(y}é I&ﬁf %\%rénxirnﬁ Ho/ LYFSHYY. eyt
-7-h roxypyra rboxyl ate; 5 Propan-2-yl 6-
[ (4- %ﬁl or o- ?g%rg%l[ﬁ eﬁ‘g‘/]?%%{d%@ ﬂb%}gmﬁ%lﬁxypyr azolo [1, 5-al pyri m di ne-5-
car boxyl at e e NHt{hhlorophenyl)methyl]-N-[3-(diethylamino)propyl]-7-hydroxy-5-methyl-

6- (3, 4-dichlor V) =Lz Ay de oxy 1, 5-al pyri m di ne-5-car boxyl at e;
6- [(4-Chlor opﬁgﬁgﬁ?ﬁg ﬂé?&%ﬁ%@%@ﬁ% hyl ) pyrazol o

[ 1, 5-al pyri m'-diI\hEZ?(—Emlhylphenylﬁmu{o(}ath}ﬂjqBmmnhbﬂymndﬂyﬁ 1-7-hydroxy-5-methyl-

-5- (nmorphol i n-4 yrimdin-7-ol; 10 6-
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- 5- (2- hydr oxypr opan- 2- yf | %razo o [1,5-alpyrimdin-7-ol; 6-

[ (3- Fl uor ophenyi¥Eriging-3-c2tRyaRidsydr azol o [ 1, 5-al pyri m di n 5-yl |

et han-1 -one; , Qgeﬁ v, razol o
[1,5-al pyrim d|6n[ 27F§l0m&)ﬁ§ly?h{é6-ygpﬂﬁw {?I cglrngpgre}él%%)%%ﬂﬁ @Wﬁrﬂﬂﬁh%@%
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[ (3, 4-Di chl orophenyQret hyl | -7-hydr oxypyrazol o

[1, 5-al pyrimdin-5-yl}propan-1-one;

30  Another object of the present invention is a compound of formula (I) as defined above for use
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in therapy, provided that the compound is not selected from the group consisting of:

e N-[2-(Ethylphenylamino)ethyl]-6-[(2-fluorophenyl)methyl]-7-hydroxy-5-methyl-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;

e 6-[(2-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-(1-methylpropyl)-pyrazolo[1,5-a]-

35 pyrimidine-3-carboxamide; and



6- [ (4-Chl orophenyl)nethyll -5-

[ (3-nmethyl -1, 2, 4- oxadi azol -5-yfl nmet hyl | pyrazolo [1,5- al pyrimdin-7-ol;
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B holie
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[1,5- al pyrim di ne-3-carboxam de;

6- Benzy 1-pi:jfydr oxy- 5 nmet hyl - N- ( 2- phenoxyethyl)pyrazolo[l 5-al pyri m di ne- 3-
car boxam de; %%4 Chloro | )methyl | -5-nmet hyl - 3-
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- 7- hydr o)pyolﬁrl rmomy]j)yl Nn{bpr}d),p}sﬁblgyﬂ Tearbytply rrdmoll o i d-alkony for example methoxy,
pyrlnldln - car boxam. 7PCT/ 011/0666
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pyr azol O[alllqyﬁ-forad:)@yﬂplmﬂddnﬂﬂre&yb aflﬂﬁmaﬂibt(ﬂ@, 2- ﬂuoroethyl and 2,2,2-trifluoroethyl; and

L el s it T

[ (4- Chl or ophenyf | met hy11- 7- hydroxy 5- et hyl - N—(oxolan-2-y|nethyflpyrazolo
[1 5- al pyrim di ne- 3- car boxam.de;
7- Hydr oxy 8 Drasers enshodimenyd R |aghisdorendantinyelectsd from hygrqean.rhadogon.  raethyli | pyr a
zol of 1, 5 m@l&&gréﬁ] Al Qﬁf‘?’ ﬁlaélr}gpﬁl%fg quferred embodlment R'-R’ are 1ndependent1y selected
6- Benzyl 7- hydr oxy- N- -nethoxypropyl)-S-nethy pyrazol o[ 1, 5-al pyri m di ne- 3-
10car box dreindleydrogen Hjwhraxhilony, bnmearhiddyset hyl ) - 5- et hyl - 6- 1
[ 4- ( Elfluoronethyl)phenylInethyl} pyrazol o[ 1, 5- al pyri m di ne- 3- car boxam de;
5- Met 3- (ror phol i n-4-yl carbonyl)-6-1 [4-(trifluoromethyfl phenyll ethyl }
pyr azol oI ]altErﬂataJepgtEfeﬁ"Bd iemb@dialents 1 is hydrogen, and R2 R’ are independently selected

chl or oph thyll-7- hydr oxy 2-nme xyet hyO- th Ip razolo
[1 52" a1 T (DG PBORAA b o RVand R yGREER d P d

6-[ (3- Chllmepa{a@m;f beneetdayddim Frubped caRsMo, Mrdndo et bp%xbelkf"yﬁz i hyd Ryréal of 1, 5
-al pyrim di ne- 3- car boxani de,

6- [ ( 4- Chi26¢ BpRehf misspeymdensndantly elocted, Hpoxiorp chlorm brs thGF+ gyRaFol of 1, 5

- ZOpryrahﬁnl@“ € ?dr%g&p%@rﬂzdﬁld R* are each independently selected from fluoro, chloro,
6- [ (4- Chl or opheny Inethyll 7 hydroxy- (2- nethoxyethyo 5- (et hoxynet hyl ) -

pyr azol o[btorse ang ¢ Fi; mrdR B3R andbBx ars khelrogen, and R~ is selected from fluoro, chloro,

2 L oS RAEI IR RSO RHRAPHIATY R B P o, M

[ 1, 5- al pyrime ?nmCE EB@bartﬁhabcpwfmmddhatd{z mtair h?e]ﬁlﬂ?speﬂdf[ﬁﬂ?,:be]:eﬁlgd ?]rS)Ienat -
o o0 o gk T2t B2 B S AR 18 o LR L1 e L et ren
MCP- 25CCR2 pat hway i s beneficial, such as pain and inflamuatory 30di seases.

In particylar, it is believed that conpounds of formula (1) are useful for
the treathrent or prevention of psoriasis, uveitis, atherosclerosis,

rheunnt oigfo bl 17618 scRMES IRl (3 ¢h P 3bSexahid ARIRA OLkyIDARbnA REASH

Crohn' s di sease, neph l'upus and | upus nephri'tis,” organ allograft
rej ection; buwlbksmlmyll mqgﬁutyﬂetrkalltyluané gt plett élrﬁcly«ranqhgd!cch%élpm@mﬂaqnﬁ;}lexyle @gro-

fib d
d: arbce)ts: z 187 Iﬂi&gtﬁg’f%ﬁ?ﬁt I hg&%ﬁfeﬁlyfsq{]ﬁh&gﬁgfh%% ﬂl%rml &nd"EP, E Rﬁl%rgé{hyl

30  hydroxy-C,¢-alkyl for example hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl and 2-
hydroxy-2-methylpropyl; C;4-alkoxy-C;4-alkylfor example methoxymethyl, methoxyethyl,
ethoxyethyl, isopropoxyethyl, n-butoxyethyl and z-butoxyethyl; Css-cycloalkyl for example
cyclopropyl, cyclobutyl, cyclopentyl; C; ¢-alkylcarbonyl for example methylcarbonyl (acetyl),
ethylcarbonyl and n-propylcarbonyl; C;¢-alkoxycarbonyl for example methoxycarbonyl,

35  ethoxycarbonyl and isopropoxycarbonyl; -CO,H; heterocyclyl for example piperidinyl,
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obesity, diabetic and other forns of neuropathy, neuropathic pain
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or objechmew@ﬁoﬁﬂ(meﬁ§qﬁ@@me by a test or diagnostic nethod) | n ot her
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inclyge ggriodic sanpling of subject tissue, fluids, specinens, cells,
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The term "Cl_6-al kyl" denotes a straight or branched al kyl group having
froml to 6 carbon 5 atons. For parts of the range "Cl _6-al kyl" all
subgr oupswoherxaisiar e contenpl ated such as Cl_5- al kyl, PCIAP2a01d}b6697
Cl_3-al kyl, C1_2- aI kyl , _6-al kyl, 02 5-al kyl, C24-alkyl, C2_3-alkyl,

CS6aIky Exa 6-al kyl " inclu t hyl
othyl | ety 5}@5@6 ety 3nt) 2 ??tﬁ%ﬂfag}%e%éc Farivept- B 1t

St rai ght ph&[}ﬂid@ﬁalk@hedr eRahple ppmhythylar;dleﬁkeoyﬂl 4-allTher t @afiple phenoxyethyl
"fluoro-Cl 6-alk notes a straight or branched Cl_6-al ky

substit uthéﬁmﬁyy I< e‘aBﬁry? B Eapplsor PHaDAE B an@%{ﬁﬁgpggy dfisalkyd for exampli)e 2-
f 1 uor o- Clydnydlikeyd; i nclude fluoronethyl, trifluoronet hyI 2-fluoroethyl and

2,2,2-trifl doroethyl. The term™" hydroxy Cl_6-al kyl " denotes a strai ght or
br ancﬁed oC1_6- al kyI gr oup that has one or 15rmre hydr ogen at ons t her eof
repl aced f I,NC

hydr oxyms tl\ﬁ@h% roxyeéghﬁiler @gh QMQJ;%?&BO% giﬂﬂey af¥ lgdﬁqg form a 4- to
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The term "fl uoro- C14- al koxy" denotes a fluoro-Cl4-alkyl group whic
at t ached cP@sit#e ofi5 renmi nder of the nol ecul e t hrough an oxygen atom

Exenplary fdl N@bﬁroﬁ%pﬂeﬂliF%%lpﬁ B bwﬁﬁs ta@ BhH&lh@r@t hoxy and

2,2,2-trifluoroeth erm koxy 4a kyl " denotes a straight
or branched- Mbﬂh@b(@‘{@f(@ﬂy@lmhfamthﬂ)lﬂlﬁwﬂnleth)d}wrwldbbﬁ ajttyomgdigdnrlected to a

st rai,ght o che havi f.r.o f 9 Ocar bon at ons.
ot os ‘P LS RO AN SRR B B Bt e et hoyet iyt
et hoxyet hyl5; Eth}%l(—:ﬂ){[G[Elh)oy(eﬁhgtiﬂ,uon)nteﬂiyd))pyeﬁiyl']yietlr@h}qbyltazdﬂuﬂlcﬁ(y]@yﬂmyﬂdm 7-oFkhe term
"Cl4-al kyl t Cl4-al kyl " depot es ht. or_branched Cl4-al kyl group
that is atta@?ﬁé‘éprf’ Ih'SéfngtB}%f’YfPZOj?@ %B% ’élf“rzﬁ)[;ht or branched Cl4-al kyl
group. Examu@eya 60{4-s@bkb firetbly Kyl @bl Y3-a] 146l -5-carboxylat

2- (et hy Isulfgya qﬁeth pgﬁ’gﬂ) %Zt yl}?u%%)eth ?bmjﬂ PO

2012/ 0418175F[@F?’ M@'@eﬁhwhﬁ SW@hxl%yrﬁ%d%ér?dpmldmaW Ryl " denotes a
strabght ,0n BLABSNEH HGdédx é'sﬂ%tEQP%&1a@ tgsat]bﬁﬂﬁl% é)y1}9iaﬁly%eﬂ19ﬁ@n19yano

groups. Exenpl ary cyano- groups i nclude 2-cyandethyl and 3 -c
yanopr op °y6:-[(5BTtheo- ﬂ@hmomin}@)l@tW] Tarbuhyrazopehdubyrimidnf/adlght or branched

G176 al ko CarDAR e Ty Bt e b B R ey R e bony ! and

n- pr opyl oamﬁonyJChlerﬂHa:eylt)ee]nm Sﬁﬂetlﬁdmdrmkyhammnymdmdemiot es a straight or

of “sai 4 CL B A EAR RO R tle Pty PKERF Sl hoxy car bony| and

I soppepoxy Gakh@ry(3,4,5- &hm@pnmﬂ)ﬁ&n@npymimh Byd]pyrﬂﬁamtvem a saturated
nonocyclic hydrocar bon i ng havi ng rom3 carbon atons. Exanples of

sai d C3_8- &ylei-Ghlorysf- ﬂumﬂpbﬂéﬂwew pir%tbyﬂpyraé%le 1&&]9%@&% ®licl opentyl.  The
term "phenyl [%Lfbr@hl@f fluo fﬁa@héhyﬂhﬁmyi} QE)R}IBPlpS/ﬁ%Io[lSS pyamidiy7lonked to

a straight or branched Cl 4 a rou es of such groups include
pheny! metthyt{(}4- llechlorb@lwzyﬁiryletamwzmwmwm Iﬁylﬂpyrmhémﬂe@lm

" phenoxy-,C Ky hat is linked to a straight or
br anched C 4eng lggycéﬁg{?yﬁ?%hﬁgggﬁ%%ﬁgﬁ (gtom Exanpl es of such groups
i ncl Gde phérmycqumﬂyy-b—{ahdriﬂh@nmxghekﬁphenyﬂﬁlefﬁlyh}pynamiv[1tﬁezt]pymnydui Y/])l or

"het er ocycli i ng" es _a satur cI| hav:n om4 to 7
e ke syl B GRS b By L TRRS Gy a1 o bl

r emai md ng lr&[@CﬁIowmg@nm&l@nplﬁmwt@fa}ﬁmﬂ)h 33&0%13‘[1 B&ﬁ]lﬁ,}rrﬁﬁ&ﬁt] -6l; Ir| ngs |t n<c:|| udfa
pi peri I ny ro ny et rahydr of ur any oxet any azet i di ny
pyrrolidi° nyrc Yicmr i J§?’tﬂ%}l?ﬁoaﬁa%bpleﬁnﬁl}meth@bP¥rﬁ%06%rﬁpﬂw}w}n -8k oxanyl ,

pi perazi Ryls. @ﬁ%ﬂ?&pﬁ@ é@&(tﬁﬁh&}ﬂneth ﬁlﬁbn?ﬂﬁ@tﬁ?lt}p thifo[3 lSLef]#f rifdA-BRY be in an
oxi di zed form et erocyc 12roups

cont &P ni 1tg 55y QPFOHYthﬁé ﬁﬁlﬁh@ropb«rqﬂ)amélﬂﬂpﬂménl@bl|5d@pxrnmérm? -phol i nyl and

1, 1- di oxi do-i sot hi azolidinyl. WD 2012/041817PCT/ EP2011/ 066697 21 Exanpl es
of het erocycl yl -C 1_4-al kyl groups include piperidin- 1 -ylnethyl,

pi peridi n-4-yl net hyl and norpholin-4-ylnmethyl. The term "heteroaryl”
denotes a nonocyclic or fused bicyclic heteroaromatic ring system5
conprising 5 to 10 ring atons in which one or nore of the ring atons are
ot her than car bon such as nltrogen sul phur ~or oxygen. Only one ring need

o o o . o, o .



10 indolinyl, isoindolyl, isoindolinyl, pyrazolyl, pyridazinyl, pyrazinyl,
qui nol i nyl, qui noxalinyl, oxadiazolyl, thiadiazolyl, benzofuranyl,

2, 3-di hydwoherzaisiranyl , 1, 3- benzodi oxolyl, 1,4- benzodiPoXinrg11/066697
benzothiazolyl benzi m dazol yl , benzoBriazonI and chromanyl . The term

"het er oaryl tes as. defined above that is
directly 15f(rc¥ﬁ°é° yﬁ%a{( ?ggﬁl h‘?.'}]rB gﬁ@ﬁ%%quﬂ 1%9%1 % ﬁg via a carbon
or : nitr ggerj (ajt(ﬂlfpr@yrl{ﬁél(m mmrgmrd;‘phaﬂgahﬁahp]l‘pymzst:o[]gj ﬁ}pF)ﬁmhdiﬁ‘fKuﬂle
2 pyr||n2 et an zol - 5-yl net .. The rm

" C2_4- al Refy r¥ Cﬁ@ﬁ%?é@oaoplgw&mjﬂty Ioresstoamem rw@tbgat%ﬁn%&.qt radi cal

havi ng f rom[&-ta1efo- GafubRPhyDIR RN K-SR }Jizga BRE1,SaATRARiGAyRAN doubl e
bond. Exa I[gs of said i Q)g y? alhélgn é;}Ql r%%lbﬂg’! VZI n? Iﬂ% 1, -nethyl al | y1

np
and 15 but*efyll3-Clriego-plupoptenyhmeihia |l eestopsenybyesol bﬁﬁhtygﬁtldle'ﬂ dr anched

Banpl 65 "of CL APy nee ol a e B R AR gt ackon atom

[-CH2-1, &, Z—@YCHWI@YGP—{Glﬁﬂu@td%—(lriﬂuolelecthyﬂ)tﬂmejﬂ]Iﬁ?tﬁ(lﬂﬂﬁ)ramld1,Z-aﬂmmip}iﬂierﬂe 25
[ CH2- CH( )-1 and 1, 3-propyl ene [-CH2- CH2- CH2-1. Wen referring to e.g. a
"Cl-4- al ky ’ene” radical, all subgroups thereof are contenplated, such as
Cl 3 al kyl sneycldptopRd-al (k3 Feoe;s5-Gada@biytheinthendPndhdl g 1,aadbyrimidin-7-

§| kyl ene. "Hal ogen" refers to fluori ne, chl orine, brom ne or
|od| BOOEIydroxy refers to the -CH radical. "Cyano" refers to the -CN
radical . o 5@%;9@6[935 draﬁtord'prn Jlt)ynetm]@paztmﬁts Apgrisipsequent |y described

event or circunstance but need not occur, and that the descrrptron
i ncl udes *i Adthidutdu le@}eéyltlﬂ@hﬂlréﬁpmﬁtn 2ivpeyragtelh SealpBHRidiy Fokind i nst ances

|0 which ! . @858, %.0. 40,204 RLAREATRHREAAA(A0008 K 4 PRl mmceut | cal |y
accept abl e' el ng useful epar | harmaceut i cal conposition
that is gerﬁ)e[r(hChLor@ étfblormbmyt)mcthylla‘n@rmntﬂﬁjérpymzolotﬂgﬁ@Hﬂl}’tlsnldt@ﬂ -@t her wi se
undesi.r abl sef f or veterin u I as hunman
ohar tacon: teaf EnloR S e REh MR kBl A h SRR USRI v oo

t he nanmed di[sdClBro- Grﬂuompﬂeltyll)ﬁmhyﬁrs epﬁmiandrﬂtpymom[l Bhipyrimadin-Grolpf t he

di sorder once,i n esta effective a refers to an
ot of' 2 bt PSP sy st eer  hEE S Loehe B ed
subj ect. Theyt herapeutic effect may be Obj ective (i.e., neasurable by sone
test or mar ker) or sulB)le(;ctive ]éi . €., subject aﬁl ves an i ndication of or

feel s an *effleb - Pichippplhenyiygethy éépg)p%%yl@w@ ad - X #ayrimin-heliconvert ed
undenophys '6‘1@@-‘]5%@4101%?&@5/]51‘119@?]] ar d(pp)\f)a§9|y‘f)gkzﬁé§él§[1 fPa]@y&hf?i'nP@' gally active
compound of the inven prodru I nacti ve’ when 15 ‘admi ni stered

to a subre(ﬁt[ﬁ fhlveentienyhepasiof - SﬁWIObIEleﬁmzpér[ﬂéehlpmmwm& b an active

conpound ,of, [&4{1%}3‘10?0 glgﬁl };lgﬁ-%gﬁ’fgg%}tﬁ%ﬁg@ﬂ@%ﬁﬁlt%nﬁl‘a‘ﬁ'%ly transforned in

vivo to y|eI g. 'by hydrolysis in
t he bl ood. ﬂmlqhuqdhﬁt[gs erfplompdemm&tﬂmpprfam«)[i Sadpainhaies-obf sol ubility,

tissue co ed . r in.a n i an or.ganj sm (see
Silver manrr%&Eé %'h Oml' @06 y{) ﬁ’rSe bBtYIW?ﬁ‘j%é' 319{“&}%‘% g’?ﬁg Action, 21d
Ed. , 2B seviseryckébuft-adgmifiaor Rasfl(A0Réhy!)pieny8EhpiByrazdRs 0 Grahgsingitlinay-
compound of the invention may be prepared by nodifying functional groups,
such as a Wdroxy, am no or mercapto groups, present in a conpound of the
i nvention isfcw4H R WRY-rlubRts- Etﬁﬁu&‘@ﬁhﬁlyﬁﬁ{ehﬂ']}%etﬁyﬁp}%ﬁ%/[‘?@La] rfni@i-7.-n
routine mani pul ati'on or in vivo, parent conpound of the invention.
Exanpl es ofolipr odr ugs i ncl ude, but are not limted to acetate, formate and
succi nat € 5 ﬁ% r epyl carbamate
derivati \?egeéo#d(gﬁnlrtyxgﬁ@%gﬁ@ﬁtogﬁ%&g &‘g@ﬁﬁ rou Oﬂ%gtdﬁj?ﬁgncgglgc@h cation and

t he éﬁpendéebydlrmutm6 [63.4rdicklvoraqthemylmad thyfl ipyraablal 1oT-alparnmidhdidl; al so enconpass

2 given chdm EGTorapRi eI Thame R R Rongael e Safbiati c ang

st er eoi seMBF(4 ChREEB-BOrdph@iydafethyfit RreahegiR IS )ppatdlse, e pyimianer-sl; and
di astereoners, Enantiomers can_he present in thei rhgure forms or as

racemic (’e(?dé? +-DyshlorpehenybmpinyklgrigethoryngiBylanasrer b e rdyristidiat’efleoner s can

be present 6ly-CARKEPHBMI BB 15-2-HetRRydthytipYf8810Pf 5-Hipds Rl OGRS S- _
Di astereoners al so include geonetrica Y i'soners, which can be present in

t hei Bipure 6c[i(3s419101t1@f8h@3nt’]@mﬁ%}’]d)r5 (EElupromaihd pyeroloReelpyripin-7-ol;
2012/041817PCT/EP2011/066697 23 The conpounds of formula (1) may be used as
such or, where appropriate, as pharnmacol ogically acceptable salts (acid or
base addition salts) thereof. The pharmacol ogically acceptable addition
salts nmentioned bel ow are neant to conprise the therapeutically active
non-toxi c acid and base addition salt fornms that the conpounds are able to
fornt Cbnpounds 5 that have basrc propertres can be converted to their

T I . o rr



20 For clinical use, the conpounds of the invention are fornmulated into
phar maceuti cal formulations for various nodes of admnistration. It wll be
appr eci atwo 2taisionpounds of the invention rmay be adm RCItEPr@Ed/ob@gEt her
with a physiologically acceptabl e cardi er, excipient, or diluent. The

h t d t db 25
T e o SRR S Eh 2, S B P

buccal ard @@Chl@g@mbﬁybnﬁwﬁll] Rguiahethypaasde /fedpyrimidinal-becal , transnucosal
or parent er aI (1 ncl udi ng sub i ntranuscul ar, i ntravenous and

i nt rader tal’y raam%[%tchlgfqpa @Wﬁl-#&emﬁmf%{aml ralpyesiderdidnt Iy be
present ed I6q<41@hior<qﬂ§1%gﬁnefugnm h§drgxy 5In§é%ﬁ1§}§az%nq1 30 5estidinfedafhRaRe

capsules, and in |iposones, ? Eﬂ;ed by any nethods wel| known
in thé art 6df %ﬁh@&@enqﬁﬁhﬁmwwlo[ latlﬁhéﬁsdare usual |y prepared by
m xing tRe v, t ceeptabl e salt thereof,
wth conver?taq:;%%1 (?a SSﬁggﬁn(gglgﬁwlgﬂ;ﬂeﬁ% ept a Isleﬁﬁ%rl%ﬁldglrggpdl | uents or

exci pi ent-s 6- (E)éalhﬁlues)pbénoex)ci ptihglptylsaZdDE SA@]pEmml@eVaﬂl n gum ar abi cum

| act ose, nyst ﬁuom cOeXI ﬁa razo‘ﬁ) fg soiglrl11 rch gl ycol ate,

cal ci um §5hy rogen pho sPeY | um %Ytr aI cUm colloidal silicon
di oxi de, oal’6€t3t4hlﬁlchlok®he1féix9}15 e\ﬂ@p&&kﬂo%ﬂﬁ@?ﬂﬁ]&ﬁ?&@ll/ 066697 24

for ations al so c oth r pharnmacol ogical |l y active agents, and
con\r?ihti 6n§r(4%yi‘19?]%‘§x gl §°P§’ﬁ’é(fﬁZP]i°£g§]pyﬂg‘fcf? Alagents, emulsifiers,
flavouri Rg ca@astbmopitbk BrsSepraRf 2L IHytd-bB[ 1,38yt idin 7R, amount of active
conpounds i s between 0.1- 9£/0b wei ght of the preparation, greferably

bet ween 0. 2-Gddalerg- %@(gmhenwywe(p@m ?d’ﬂ\)@}’ﬁaé?lolgaﬁ"@ﬁf@ﬂﬁllm

5pr ef er al ¥, BOL MR romARNE Y. MWBhAH v By SRR Rl @S 07 0T al

adm ni stratl(gn Therq‘]por @’gt |(I}c‘¥§% ca%) ] Oﬁcﬁt erhg}gr eplar e%l by known net hods
such as gr Mh}dbr[&ﬂuworﬂmnebmﬁfbmﬂ 7ﬂllydrmmapmﬂléta]pﬁlmléplﬁéycacb}aﬂatﬁg etc.
-(I)_lt]et; lrrer?!s%tth %igﬁ'fmorogl% Hﬁ{%gtil 7blyv}ggogcg/\p/}¢rg%ollo rf%l a]mar'énrllleﬁlg Ocﬂagl%o@;?]@ Osage form
supposi t or iBesyl Grhydrox @t § [M&iﬂubioqwﬂdrl)bbarnm]hﬁmyb}mramﬁy[1tﬁea]pympﬁlu1&d5 by
dlssoIV|ng 0 %sgending the active substance in water or other suitable
vehi cl es. PEY'Y®and granul es may be coated in a conventional manner. To

mai ntai n .t hzﬁiywqq; 4—@1%1110)/ éfﬂ@ﬁ}@ﬁﬁdthé@] “Pha& Ry pSRREBNL 5-afpy Amsdihos-caxbanded
S

peri ods of tine, of the invention may be 1 ncorporated into slow

rel ease folitil ét[ﬁ%ﬂ%omﬁ@nx‘lmeta&é’ hydipgy Y414} e pliiEgidige-Soaengelast t he
spechfi c C%@i{%@@r[@t Widro- Wﬁﬁ&oﬂféﬁﬁﬁlﬁétﬁ?] O @ro&(ﬂb&ﬁ&éﬁo[‘gfs &]Bﬁ’irﬁfdﬁle'i‘d uding the
pot ency of the specific conmpound enpl oye &’ e metabolic stability and

| engt h of aetprylatef that conpound, the patient's age, body wei ght, general
heal t h, se i on, drug
combi nat ore o g ehTRe bRy R AR LA P o LG RS

pati ent wndiyg6i(Bg-dithdsraphenoh€ -ldairdxypoasdge., Snzs]yyrnﬁxdmeeie@ammmlate* ange from

or il 1 g1 9 TRFhBuE b ity T REh iy GBSO TEMRHE e 25 g each. oo

Nor mabl y e %q@ﬁFﬁlodipﬁag@amﬁlogwﬁahgpﬁbwo[tp@ta]pﬁr@ainer al: administration my
al so be chosen. 25 PREPARATI ON_OF COWP OF THE | NVENTI ON The conmpounds

of fornul®a 6([F}hY&Béb@r%aw%@nwéédp@aywﬂ%?[1 I lBHENGHY Wt h, conventi onal

met hods. T'Ge[(?ﬂF%Bﬁfpﬁéﬂy%@n&flyl')a{?ﬁlﬁé]ﬂﬁﬁieéltyﬁﬁzrﬁﬂfé[PS)ﬁH)?HHﬁ’(ﬁn acgording to the
exanpl es of the present invention nay particular be illumnated by the

fol | owi ng Sétikerhes G-cipionhenybmsthytl- h@@a@ﬁyabﬂaéz@ﬁlrﬁ tlperindingct-carleaxyiate:t he

T the for e g0 EET AN Bl N B o P T A ERORTE Baebor o5

wher 8Dn R <RbpxyBe; R7 and RO are as defined in fornula (I) and X and Y are

L | O R ot AR ey PR SRl B SR SRttt o "

3- am nopyr @E6a8-2d@ 6k VAL dic]odbphbRylibkdiay1{-7-hydiok Pyrthgol@ppd]pirhidine-5-
asubstituted-13-keto ester of formula (l111), as illustrated in Schene 1
above. Coms8@AYEaEf general formula (1) wherein Ais -N(RL)- can sinilarly
be prepaned.[py.chiveofhendpnsiali-2Ry@bxwydrzobPl, 88] ARV AL 9l Srbegfliciaddl ve of
formula (11) with the appropri a%,e a-substituted-13-imno ester of formula
(I'V), as shown in Schenme 2 bel ow. The condensation is typically achi eved by
heating, optionally in the presence of acid or Lewis acid catalysts,
including, but not limted to, acetic acid, phosphoric acid, hydrochloric
acid, sulfuric acid and titaniumtrichloride.

and nore



WD 2012/ 041817PCT/ EP2011/ 066697 26 R60 C1rO OV re HONH2 ‘'io
R2ZNH(R10) N O O R7 1 H2N-11 NN H(Il) wherein R-R5, R6, R7 and Rmare
as defi neatoiznidogusml a (1). 5The internediate 3-am nopyr 2oIEP010/06660T MUl a
(I'l), a-substituted-I13-keto esters oftsfornmula (111) and

avai Tabl & Ty DeSrERar Lo ByrBrREnD keI B ot S el

i ncl ude, buhrbax@ateot limted to, those il Iustrat ed | n the Schenes For
exanpl e, a-benzyl-13-Kketo eshers of formula (I R9) -)
may be prepathed 2y odbtiaIARat-TiBprogphep g Reny! 8§1yé%0§ywrﬁ4ﬁﬂcﬂéﬁza}wrev%ﬁ I's” or
benzyl 10 Rp@pid@s, or by condensation of 3-aryl-propionic esters with

di al kyl oxal at es. a-Phenoxy-13- keto esters of fornmula (I111) (A = 0) may be
pr epaPed *byrawnder $di4-eHor3-Huernphenylnghgld({’hydergpgaigilelh. Smleﬁbnlélneér by
condensat i Qgrbg; IQFyI oxy-acetates wth dial kyl oxal ates.

3- ( Met hoxycar on hydrazono) - 2-arylam no esters of fornmula (I1V) may be

pr epar ed -bwfﬁb)ri@e(ﬁgahcldnmplﬁenaxyjh] -bydoedypyketlol 15t lpysmuditehS-pebidnylatc ar bazat e

foIIovvedb nent t esAI f th altern |ves are
exenpl i fi e§ [lu Eﬁ OLoRben \ﬁ\grnilehh fé YSEC {nSrlll 5. 3@8 S S 2} Peact i on

condi ti ons 6t[(1t Chhﬁopheﬂtl)nhedm] 5-I(Iﬁﬁ@hblﬁﬂ4§’hﬁ@ﬁy]ﬁjyﬁazklﬂ[)l\(\ﬁlalp@rlﬂucﬁﬁ-ﬂsﬂm skilled
int art. icu i condj tions for | es of _the .inyvention
are gﬁso dSdEr H?@HJP}“‘FPYPH’;’B 1%&-%%%1 > dagetigho- S Reple st pyanie hg
materials fopr preparing the corrpounds of formula 20(1) are either

commercially available, or be prepared bi)lpmet hods known in the art. WO
2012/ 04181¢FE@FFEP2M@LW®§@6W] ?-briservarparLoaryipzdedeptlapieidici @kaddi t i on

salt may ,bg. ?"Fﬂl%ﬂ) ¥ ﬂnﬁeﬁﬂhl""’ Hgdrt)ﬂ%yfarzgl%[lpﬁ§ﬁ)yh&lcﬂn gLylfe%hel &{egan' c

sol vent and treat ng sol ut’i on an acid, in accordance wt
convent i on@H(?prloemmle’i;)nfemyl]p? élpmrdrmedw])pb’ra@dﬁ[ﬂ Pepwaitn-T-plom base

compqyn d 3 5@68@?4 %Slclﬁoroglge(nplg) thyﬁ a7I hsysdéosxgp% g)l(glﬁ ISQN%P}%H%HI n; aP,f } etrpled 1 a(')tI)l(e)V e. 5

The conrpoun car bon at ons,
and t hey -rray{&ﬂﬂ:en&ﬁdﬂaroblean@bmalhyﬂd hydrdﬁyeyrﬁmmm ofa]pyimidal-5- ySpf@ms,l oee,g , as

m Xt ure GontIsr R kit g el i Ra - CERRb PRl S ab e Drato 8Bt | cal

i soners togRtididinusie enantioners is well known in the art and may, for
e 6-[(4-Chlorophenyl)methyl]-7-hydroxy-N,5-dimethylpyrazolo[1,5-a]pyrimidine-3-
20 carboxamide;
e 6-[(4-Chlorophenyl)methyl]-7-hydroxy-N,N,5-trimethylpyrazolo[1,5-a]pyrimidine-3-
carboxamide;
e 6-[(4-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-[(2R)-oxolan-2-ylmethyl]pyrazolo-
[1,5-a]pyrimidine-3-carboxamide;
25 e 7-Hydroxy-N-(2-methoxyethyl)-5-methyl-6-[(4-methylphenyl)methyl]pyrazolo[1,5-
a]pyrimidine-3-carboxamide;
e 0-Benzyl-7-hydroxy-5-methyl-N-(2-phenoxyethyl)pyrazolo[1,5-a]pyrimidine-3-
carboxamide;
e 6-[(4-Chlorophenyl)methyl]-5-methyl-3-[(4-methylpiperazin-1-yl)carbonyl]pyrazolo[1,5-
30 a]pyrimidin-7-ol;
e 6-[(4-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-(2-phenylethyl)pyrazolo[1,5-
a]pyrimidine-3-carboxamide;
e 6-[(4-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-(prop-2-en-1-yl)pyrazolo[1,5-a]-

pyrimidine-3-carboxamide;



10exanpl e, be achieved by fractional crystallization of salts with

optically active (chiral) acids or by chromatographi c separation on chiral
col ums. Wbeomemsical s used in the synthetic routes del Pngatred 1loesee? N may
i nclude, for exanple, solvents, reagekts, catalysts, and protecting group

" but oxy Sar by ML BB MERITT R T g L ek G FESIl Roas

descri bed ah@lﬁﬁncﬂfﬁé’SabﬁJ@Xﬁﬁﬁdbtl onal l'y include steps, either before or after
the steps described specifically herei to add or. renpve sui

abl
prot ect i g Sgfblporime iesth by rcrmfer{) TahydgRrsydyrrdimethyl HyraZPf?él é‘grrpounds.

I'n addi tionjpyYitHidiRsls-caakdiiglit,c steps nmay be perforrred in an alternate
sequence or order to gi ve the desired compounds. Synthetic chemistry 20

transfPor matér%@h@ﬁaﬂhﬁrmwwlhbhwreammm&[Q%@ ap<-YIpedybeypetoldad

deprot ecti o) Us&hUb-difbos h@esr zi ng appl i cabl e conpounds are known in the
art and mc%dle P BCexgrrp those described in R Larock, Conprehensive
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Wit s, Prote tive Qrganl c Synthesis, 3rd Ed John W1ley and Sons

(1999); L. Yé“s“é?m% (f I'eSer, Fieser and Fieser's Reagents for Organic

Sy nt hesi s, 62§ahztnln7 W¥dreyy- Nr(d Iﬁmlﬁt&yﬁrbgﬁm-)s maéhgpirazdRe(qiset]p@imidihe,3- Encycl opedi a
of gents for ganl c Synthesis, John Wley and Sons (1995) and
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DCMVDI chl or GeepaHe-alwpimpline bearbaxpamids: EP2011/ 066697 28
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EDCL- Et h 1@311/[?%9%?%{) Egﬁm@gﬂc?glr%gwéY{Mg%fi@ﬁn&geg’%mﬂ yl}g}f)r? é(i}o[llc?nl zation
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LR R T (T —
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e 6-[(4-Chlorophenyl)methyl]-5-ethyl-7-hydroxy-N-(2-methoxyethyl)pyrazolo[1,5-
20 a]pyrimidine-3-carboxamide;
e 6-[(4-Chlorophenyl)methyl]-7-hydroxy-N-(2-methoxyethyl)-5-(methoxymethyl)-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
e 6-[(3,4-Dichlorophenyl)methyl]-5-ethylpyrazolo[1,5-a]pyrimidin-7-ol; and
e 5-Cyclopropyl-6-{[3-fluoro-4-(trifluoromethyl)phenylJmethyl } pyrazolo[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, rheumatoid 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
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In other aspects, the methods herein include those further comprising monitoring subject
30  response to the treatment administrations. Such monitoring may include periodic sampling of
subject tissue, fluids, specimens, cells, proteins, chemical markers, genetic materials, etc. as

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



WO 2012/ 041817PCT/ EP2011/ 066697 31 CI 0 CEt Ethyl acetoacetate (10.0 g,
76.8 mml) was dissolved in DM (160 nL) and 4-chl orobenzyl brom de (15.0
g, 73.0 mwol2p12zmasilzi t hi um carbonate (5.68 g, 76.8 muvl) paemP2@daedts7 The
reaction was heated at 80 C for 48 h.18The reaction m'xture was diluted W th

wat er (10 5andto|ue and the.org W th
wnt or (3 GG A Ses S e b ey By e PR OARRE P oved
in vacuo sﬁleabgityﬁ)r&wdeeatmédt.e conmpound (18.2 g) which was used w t hout
further purification or characterization. |NTERVED ATE 2 10 Gener al
Procedure B Ethyl 2-[ (3, 4-diehlorophenyl)nethyl]-3-oxobutanoate Clo ClI0 Ot

Ethyl acefeac @ﬁl%(ﬁm(eﬁtoﬁlemﬂvelﬁoﬁ réﬂ"@s)a Medod B SR NEEhg ReduBbH GG éL0TRL) and

3, 4-dichloro- benzyl brom de (920 , 3.84 mmol ) and pot assi um car bonat e

(377 fyg, metidl ingtedes thiestep @@em@wg arigeel 10& dERasHC Wasken &{@Iéfar) &¢-25 &b @seef or 15

h. Th m.
and the of sahtpe HHhUin WA Rt R W bp O ey g AR heREmen) ™)
dri ed (Nd28O4yreamchstaye isal snbm:ts suf&tmngefcbnn ror sagapibld e ar dsirdereorwasnppams f i ed
by col umhe%%rf\?i\ﬁ”larg Ot%d%@re}/n ]%ﬁ1 rhta#)een a(c'im is ereéj gher%)elrirgc) amoun?oip ale

br own I|q uSed W puririca
char act el’cbmpburfdnheréiﬁ shfﬂfEElRNEDkréﬂfEhS dﬁfﬁﬁlﬁl’(&l syhfpoged theeoC THet layd]l of Marker

2- [( 3-dj fl uorophen 3- oxobut anoat 25S0di um hydri de (192
38% &thﬁgﬁngff brib fﬁﬁ?ﬂé na'%e Ginppares! g n%f%%%%@%@ fgar et %erwb )

at room t.gRRA¢ ak Wi SURNAMBEN YhticheLtOaeMiah ehel Afecl't ldisedse IdacilTh Jprév@gepdded
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2012/ 0418isERETr EfézﬂﬂlqaC%ﬁﬂgrﬂh@pr I\I@S@na)m awdiermd rowatinzEnesda pre-tvacoant leyvehi ve

cr gL LSy GIRONDY Y S G 0Hbink b RG89 Blion
2- acet yl i3s ()t-’é-t@dfahﬁdfrm[bé\ehyﬂ Wbtk acmahen EB cdinfiad] to the level of Marker in the subject

after the treatment commences, to determine the efficacy of the treatment.

In certain 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
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Internedi ates 61-69 were prepared simlarly to General Procedure D, see
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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, C;4-alkoxy, C;3-alkoxy, Ci,-alkoxy,
Co¢-alkoxy, Cys-alkoxy, C,4-alkoxy, C;3-alkoxy, etc. Examples of said C;¢-alkoxy include

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

The term “fluoro-C;4-alkoxy” denotes a fluoro-C;4-alkyl group which is attached to the
25  remainder of the molecule through an oxygen atom. Exemplary fluoro-C,4-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, 4-alkyl” denotes a straight or branched C,4-alkyl group that is
attached through a sulfur atom to a straight or branched C,4-alkyl group. Examples of said
35  Cy4-alkylthio-C;4-alkyl include 2-(methylsulfanyl)ethyl and 2-(ethylsulfanyl)ethyl.
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The term “C;¢-alkylcarbonyl” denotes a straight or branched C,¢-alkyl group that is attached
to a carbonyl group. Examples of said C;s-alkylcarbonyl include methylcarbonyl (acetyl),
ethylcarbonyl and n-propylcarbonyl.

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

ethoxycarbonyl and isopropoxycarbonyl.

The term “Cjs-cycloalkyl” denotes a saturated monocyclic hydrocarbon ring having from 3 to
15 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,;4alkyl group. Examples of such groups include phenylmethyl (i.e., benzyl) and
20  2-phenylethyl.

The term “phenoxy-C; 4-alkyl” denotes a phenyl group that is linked to a straight or branched
Cj4.alkyl group through an oxygen atom. Examples of such groups include phenoxymethyl
and phenoxyethyl.
25
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, oxetanyl, azetidinyl, pyrrolidinyl, morpholinyl, imidazolidinyl,
30  thiomorpholinyl, dioxanyl, piperazinyl and homopiperazinyl. When present, the sulfur atom
may be in an oxidized form (i.e., S=O or O=S=0). Exemplary heterocyclic groups containing

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

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

35  attached to a straight or branched C;4-alkyl group via a carbon or nitrogen atom of said ring.
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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
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,
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 “heteroaryl-C, 4-alkyl” denotes a heteroaryl ring as defined above that is directly
linked to a straight or branched C;4.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 “C,4-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

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(CH3)-], 1,2-propylene
[-CH,-CH(CH3)-] and 1,3-propylene [-CH,-CH,-CH,-]. When referring to e.g. a “Cj4-
alkylene” radical, all subgroups thereof are contemplated, such as C;;-alkylene, C;;-alkylene,

C,4-alkylene, C, 3-alkylene and C;4-alkylene.

”Halogen” refers to fluorine, chlorine, bromine or iodine.
“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

occurs and instances in which it does not.
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“Treatment” as used herein includes prophylaxis of the named disorder or condition, or

2
2
2-
[4
Et h
2-[
2-[
2-[

amelioration or elimination of the disorder once it has been established.

“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

marker) 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 vivo, 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 cis or trans forms or as mixtures of

those.

35
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UUC) UUUUBESEP able addém}l selt§ n‘énsloréd)be W are meant to comprise the therapeutically active

non-toxic acid and base addition salt forms that the compounds are able to form. Compounds

5 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, lactic acid, pyruvic acid, glycolic acid, maleic acid, malonic acid, oxalic

10 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
acceptable amines such as, for example, ammonia, alkylamines, benzathine, and amino acids,

15  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
20
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
25  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
30  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

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

S  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,

10 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.

15
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

20  the condition to 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.

25 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
30  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(R’)-, -O- or -S-.
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wherein R'-R>, R, R” and R? are as defined in formula (I); and

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

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 o-
substituted-f-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 a-substituted-f-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')-.
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wherein R'-R>, R®, R” and R!? are as defined in formula M.

The intermediate 3-aminopyrazoles of formula (II), oi-substituted-B-keto esters of formula (IIT)
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, a-benzyl-f-keto esters of formula (IIT) (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--
keto esters of formula (IIT) (A = O) may be prepared by condensation of a-chloro-f-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

(D) 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



71 3-Cl1 CEt 97% Et hyl 3-(3-chl orophenyl ) propanoate 72 3-CF3 OEt n/a Ethyl
3-[3-(trifluoronethyl)phenyll propanocate 73 3-Cl, 4-F OEt 97% Et hyl

3- ( 3- chl owo-21dd4usar ophenyl ) propanoate 74 2, 4-Cl2 OEt 93VCEEPY011/066697
3-(2, 4-dichlor ophenyl ) propanoate 75 374-Cl2 Okt 100% Et hyl

3-(3,4-di hIoro ano 76 3-F % yi.

3-(3-flu (S) %r e %ﬁgyy q%%ﬁ%ji? %Cl(?%gdé 1(?51 sa}f ‘@%@é@%‘fg { ?lvmg the free base in a
3-(4-chl @ﬁl@rbﬁe drkai¢ apreanyld @yadpameabRtion with an acid, in accordance with conventional

procedures for preparing acid addition salts from base compounds. Examples of addition salt

forming acids are mentioned above.

The compounds of formula (I) may possess one or more chiral carbon atoms, and they may
therefore be obtained in the form of optical isomers, e.g., as a pure enantiomer, or as a mixture
of enantiomers (racemate) or as a mixture containing diastereomers. The separation of
mixtures of optical isomers to obtain pure enantiomers is well known in the art and may, for
10 example, be achieved by fractional crystallization of salts with optically active (chiral) acids or

by chromatographic separation on chiral columns.

The chemicals used in the synthetic routes delineated herein may include, for example,
solvents, reagents, catalysts, and protecting group and deprotecting group reagents. Examples

15  of protecting groups are t-butoxycarbonyl (Boc), benzyl and trityl (triphenylmethyl). The
methods described above may also additionally include steps, either before or after the steps
described specifically herein, to add or remove suitable protecting groups in order to ultimately
allow synthesis of the compounds. In addition, various synthetic steps may be performed in an
alternate sequence or order to give the desired compounds. Synthetic chemistry

20  transformations and protecting group methodologies (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-Diazabicyclo[4.3.0]non-5-ene
DBU 1,8-Diazabicyclo(5.4.0)undec-7-ene

DCM Dichloromethane
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2012/ 04181 7/PCT/ EP20117 066697 42 Sodi um hydride (600 ng, 60% di spersion in
m neral &, 15.0 mvbllgr was suspended in THF 5 (50 nl) and

4- chl oro-l\?é&\lluoroph n((e)tl0 .?]nzléoo g, 13.7 mml) and ethyl bronoacetate (1.51 ni,
13.7 mol ) vere addeds the reaction mixture was stirred for 18 h, diluted
W th Et OACe@R200 nl) Medasbled with 1M aq NaOH (3 x 100 nlL) and water (100
m.), dri My504) and concentrated in vacuo to give the title conpound as
a pale yiﬁ w oi | (gfoﬁ‘ﬁlabeg"%‘g%ﬁ%?nch was used without further purification

or char agicans zat i onLightd CASERVERPAT ﬁaB&(%t:@Mhetry
2- (4-ehl orto- 3-fl uorophenoxy) acetate Cl t
sal

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
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NHACL (10 nL) and water (250 nlL) and extracted with EtOAc (3 x 250 nL). The
conbi ned organic fractions were dried (My504) and the solvents were renoved
in vacuo to 25give the crude title conpound (2.45 g, 78% as an orange Oi
whi ch was used without further purification or characterization. WO
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solution of triethylam ne (508 uL, 3.65 mmol) in DCM (1.5 nL) was added
dropwi se and the reaction mxture was warnmed to roomtenperature. The
reaction m xture was diluted wth hexanes (30 nL), washed with water (2 x
15 m) and brine (15 nL), dried (MgSO) and concentrated in vacuo. The
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3-{ [(nethoxycarbonyl)am nolimno } -2- nmethyl butanoate (1.48 g) as a
yell ow solid. This nmaterial was suspended in Et20 (15 nlL) and



25 1 Mag NaHCO3 (11 mL) was added. The reaction m xture was stirred for
2.5 h and the organic | ayer was separated and washed with water (20 ni).
The conbiwedomguesias fracti ons were extracted with Et20prCZEP2I)/0668d7 t he
conbi ned organic fractions were dried0(MpSO4) and concentrated in vacuo to
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gradient of 5-100% acetonitrile in water (SmM ammonium acetate) over 4 min, lmL/min,
215-395nM (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 autosampler) 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



Nn , NNN OH Exanple 73 (10.4 g, 33.0 mml) was dissolved in THF (250 ni)
and a solution of LiOHH20 (5.54 g, 132 mmol) in water (50 nL) was added.
The reactwonorvdigire was stirred for 18 h, 15aci difi ed wcrhEP1Moad9HCL and
concentrated in vacuo to approxi matel3t 50 nL. The precipitate was col |l ected
by filtration to give the title cgnpound agya creamsolid (9.46 g, 929.
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3- am nopyéRaon &af ﬁé‘a@edrm 802CH6r #81B] Thenhi®kiod nsis@ke/ @tk dilutACEtth (Mateir)ooanD)
heated at 90 C for . The precjpitate was col ]| ected by f||trat|on washed

with Bt oﬁn%FfH“edllFl(%QP Iflb) ghdbe opaniciphpse W mpBLsH {y 26T iy 199 opb) aing (4R t e

lid whigh
fﬁn IE RNEDII A E%M\ggdlp%d fHersbRehts Pahdvel 6RLA AP (DLivE BRUAGHELdBAS NG '018 109

64( 4- Chl orhechswes|usest k@ et pyificatfarngrdharegipyzasionl ol |, 5- al pyri ni di ne-5-carb
oxylic acid OH CIN n NN OH The title conmpound (33.0 ng, 8% was
prepared simlarly to Internediate 99, using 15Internediate 86 instead of

| nt eredi ANEEBMEDINTERVEDI ATE 101 4- Benzyl oxy-3-0xo0 butyric acid nethyl

est er 0 C?ene;cﬂ l"roc%e B

Ethyl 2-[(3,4-dichlorophenyl)methyl]-3-oxobutanoate
Cl O
OEt
Ethyl acetoacetate (500 mg, 3.84 mmol) was dissolved in toluene (20 mL) and 3,4-dichloro-
benzyl bromide (920 mg, 3.84 mmol) and potassium carbonate (377 mg, 2.73 mmol) were
15  added. The reaction was heated at reflux for 15 h. The reaction mixture was diluted with water
(30 mL) and toluene (50 mL) and the organic phase was washed with water (3 x 20 mL), brine
(50 mL), dried (Na,SQy) 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
O
AT
F OMe
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 ulL, 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 NH,4CI (5 mL) and

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



20 Sodi um hydride (960 ng, 60%dispersion in mneral oil, 24.0 nmol) was
suspended in THF (10 nL) and a solution of benzyl alcohol (1.24 nm, 12.0
nmol ) i n WBRo(21@181Z2) was added dropwi se. The reacti on mMPKTIEPROMMAE66ST I I T ed
for 30 mm and a solution of nethyl 4-32chl oroacetoacetate (1.41 nL, 12.0

mmol) in THE (10 n) was added dropwi se. The reaction mxture was .stirred
for 16 nOasoNcHe et dnateae bt S i Gheoufl Rih e R it s
The agueadushep Pasficavieis ootinfaetiedioni th Et 20 (3 x 50 nL) and the conbi ned
organic fractions were washed with sat ag NaHCO3 (25 nL) and water (50 nL),
dried (My504) and concentrated in vacuo. The residue was purified by col um
chr omat ogrepRXEMIAGIEVE the title compound (1.94 g, 73% as a pale yell ow

l i quid which used without further purification or characterization. WO
2012/ 041 Mathyn-mreed St(doddeophayDbNPERMED] ATE 102

5-[ (Benzyl oxy) met hy1] - 6- [ (4- chl orgpheqy iohyl ] pyrazol o[ 1, 5-a] pyrimdin-7-0
| O Internediate 58 (1.23 g, 3.5 and 3-am nopyrazol e (309 ng,
3.72 mmol) were 5 dissolved in EtOH @nd phosphoric acid (85%in
water, 486 uL, 7.08 mml) was added dropw $f, The reaction m xture was

heated in a sealed tube at 85 C for 18 h. The precipitate was coll ected by
filtrati dethyleaspeaceita odalld 4=t 10Mmad), ft(t-chlpdo-ghingb-ethmngl (Ped7ce.ubél mimale

conpound. I . .
G103 11 0B ARy OhEE) 1] Ry eSSt RSN (N Rt I S5 8 B 5 Sy i
di ne- 5- da&ebescam dexvireowadNikered firarghediiat and e (GO tsgerelredvadmpl Yacwaso

di ssql,ved.in {5 nL | P .91 ., 155 .22 mol) .and HBITU (990 ny,
2 51 o drekar Wlichalrou 7 el oo h Pins Hiris iR ol P G PSpPiihealcr

N, 0- di metdayhdayederxyydram ne hydrochl ori de (340 ng, 3.48 mol) was added. The
reaction mxture was stirred at roomtenperature for 5 h. The sol vent was
renoved in vacuo and the residue was dissolved in Et0OAc (75 nL) and washed
with sat [REERMESHAGCESG-43-), brine (100 nlL), dried (MgSO4) and concentrat ed
in vacuo. The residue was purified by HPLC 20to give the title conpound
(116 ny, Igg%edggesaﬁ—%wp@ epnares simNBRIEDE &R Proygdures A-C, by reacting beta-keto

6-[ (3x4- Dichl - \ - V. I , -

o] pyr o a e B O e B e e R ok B i

| nt er nedibaloev. 98 (288 ng, 0.85 mmol ), EDC hydrochl oride (359 ng, 1.87 mmol),
HONB (382 ng, 2.13 mmol) and N-et hyl norpholine (271 [tL, 2.13 mol) were
dissolved in DVF (10 nL) and stirred for 30 mn. N, O D nethyl hydr oxyl am ne
hydr ochl aNTERMEIATE®), 0.89 nmmol) was 5 added and the reaction m xture was
stirred for 5.5 h. N, 0-di net hyl hydr oxyl am ne hydrochl oride (87.0 ng, 0.89
mol ) waLAaded 54 ¢ e reaction mixture was stirred for 16 h. The reaction
m xt gpe w@§h§ppgﬁﬂﬁ&@kgguk?yyggaﬁnaﬁmuéfied by col um chromat ography and
re-crystallised from MeO 0 give the title conpound (132 ng, 41% as a

white solid. 10 | NTERVEDI ATE 105 1, | € 9|
dj ®
0]
OMe

2-[(4-eh|orophenyl)nethylI-3-oxopg

Sodium hydride (221 mg, 60% dispersion in mineral oil, 3.32 mmol) was suspended in THF (2
mL) at 0 °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 pL, 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 mlL). 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.



Et0 0 Co O CEt D et hyl 1, 3-acetonedi carboxylate (10.0 g, 49.5 mml) and
4-chl orobenzyl brom de were reacted according to General Procedure Cto

gi ve t he wothe/mosipound (13.3 g, 82% as a pal e 15yel | owrciriepooid/oedsbTh was
used without further purification or Bharacterization. | NTERVED ATE 106

Et hyl
2-{6-[(4Jgﬁﬁgpggﬁé$ﬁ%9kg%yl]-7-hydroxypyrazo|0[1,5-a]pyrinidin-5-y||acetat
e Et0 O Intestf¥dirorTesdi vadre prePhred £inbArig 1o Gereal PAdZkJurand se-TRbleofRysvazol e (0. 70
g, 8.42 mml) were suspended in EtOH (30 nmL) and phosphoric acid (85%in
water, 0.89 nL, 15.3 mmol) was added. The reaction m xture was heated at
reflux for 16 h. Water (30 nL) was added and the reaction m xture was
stirred for 30 min and cooled to -22 C. The precipitate was coll ected by
filtration, washed with EtOH (50 nL) and dried to give crude title conpound
(404 ny, 15% 25as a white solid which was used w thout further
purification or characterization. WD 2012/041817PCT/ EP2011/ 066697 49

| NTERVEDI ATE 107 General Procedure | Ethyl

6- [ (4- chl orophenyOnet hyl ] - 7- hydr oxy- 5- net hyl pyrazol ol | , 5-al pyri m di ne- 3-
carboxylate CI N-N 50H Internmediate 1 (670 ng, 2.60 mmol) and

3-am no- 4- car bet hoxypyrazole (450 ng, 2.90 mmol) were suspended in EtOH (30
m.) and phosphoric acid (85%in water, 300 uL, 4.37 mmol) was added. The
reaction m xture was heated at reflux for 2 d. Water (50 nL) was added and
the reaction m xture was stirred for 1 h and cooled to O C for 16 h. The
precipitate was collected 10by filtration, washed with water and dried to
give the title conmpound (670 ng, 73% as a white solid. | NTERMEDI ATES

108- 114 Internedi ates 108-114 were prepared simlarly to General Procedure
|; see Table 5 below. 15 | NTERVEDI ATE 115 CGeneral Procedure J

6-[ (4- chl or ophenyOnret hyl ] - 7- hydr oxy- 5- et hyl pyrazol ol |, 5-al pyri m di ne- 3-car
boxylic acid 20 CI OH Internediate 107 (670 nmg, 1.94 mmol) and KOH (1. 00
g, 17.8 mml) were dissolved in water (50 nL) and EtOH (50 nL) and heated
at reflux for 2 d. The reaction m xture was acidified to pH 3 with aqg
phosphoric acid and heated at reflux for 1 h. The precipitate was coll ected
by filtration, washed with water and dried to give the title conpound (550
ng, 89% as a white



PCT/EP2011/066697

50 I nternedi ate Nane

see Tabl e 6 bel ow.

Pr ocedure J;

| NTERMVEDI ATES 116-122 Internediates 116-122 were prepared

WO 2012/041817
7- hydr oxy- 5- net hy1- 6-[ (4- net hyl phenyl34net hyl | pyrazol o[ 1, 5- al pyri m di ne- 3-ca

simlarly to General
rboxyl at e Et hyl
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Internediate 7 (6.46 mmol) and 3-am nopyrazole (644 ng, 7.75 nmol) were
suspended in EtOH (15 nL) and AcOH (2.5 nL) was added. The reaction m xture
was heat eslousirgi&7Bi ot age mi crowave at 120 C, for 1 h. PChEPpe1@o6qsoT at e was
collected by filtration, washed with 3t 0OH and dried to give the title
conpound (387 ng, 20% as a white solid. HRVS (ESP) 20cal cul ated for

Cl15f 12F3N30— 3071 09824T, |u®u1u' 3070938771 HRCEC.T RS540, 1009 &XAMPLE
3 Genefal |Prdcedure| M k=
3-[ (3- Fl uar oghenyOret hy1] 4 & ([pyriazi p- 2{yQ|ni dazo[ 1, 5- 4] pyri i di n-4- ol WO
2012/ 041817PCT/ EP20[L1/ 0666%7 [53 tit|e conpound, (4.0 ng, 259 as a pdle
yel | ow|sol|i d.| HRM5S ( ESP) c%cul at ed| f of CJ.?Hlﬁ:I\EIO: 321.102p88{ found
321.103018. HPLG. ZRf 24|44 @ n, 100% EXAMPLE |& 5(“General Prpgedur ¢ N
5-Ethyl - 6-{ [|38f| @of & $=(tra fll uor onet hyl prenyd'] et hyHl pyrpgol § [|1, 5- a]
pyri m di n{Z& dlS NNEOHEI nEer nedizat ez 155and 3-fami dopyr azgke (6R2 Mg, |2 49
mol ) wer e Suspendledi n 26 GH (20| #1) Eané prosphors ¢ agied (8pEh | @ W er
1.00 m, 1£ g gmpk) | #as Zadded.2 The [ Sacth orE ikt e w4S. 10 |TBaf &d |@siing a
Bi ot age mi|c dvaviel (120 |G, gbsotpt £onEhi gh) 5 qiz-1) 1. ThE preCEpl €atl € vas
col | ecled |By [f1 t+af£one wasHed fEoMEEl 8H|(2 [\E UENL) [Znd df Eedt ¢ Silve the
title (:m’guncﬁ(lglagg,gwl% as a%vﬂu)tec,',sclid.%l—@vs (ES ) cpkcltat ed (for
CL6HL3FAN3G: 339 BOPETHE flGlncs, 338, 180165 SHALE: | R 586 min2 9§ 2% (15
EXAMPLESS | € (|35 A Yo Bphenosey)|5- It hgl pgr aol o [ (15 5- al| Spyri pBdl & 720l| O
X1).n | S\ CFE«I meef Fedzat e 605 (180 By, 20|84 I§ and S3- an) Bop¥r aZol|e
(77.0 ”%e 6 92 B! ) Swee | 9sbl Ved| En| Bt 01 (|5 g andzt he [gacgi of‘j M xture
was heated =t 2 ef EUKEf 0E 12h. gh%p'@:\ci @i &g 20mas cobl ect g fiek tirati on
and dried D |of viest thiﬁl%coasrp nj:(8%7(‘c'im,§38§/<) ag“’a whj¥e| ol .| HRVS
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54 Internediate 78 (300 ng,

collected by filtration and washed wid’h Et20 (5 x 10 nL).

1.05 mml ) and 3-am nopyrazole (87.6 nyg,
nmol ) were dissolved in AcCH (2 nL) and the reaction m xture was heated at
reflux fowobkbidn41Er20 (10 nL) was added and the resulti RgTmPe@il6d6al € WaS

1.05

The resi due was

purified by colum chromatography to give the title conpound 5(45.2 ny,

149 ag$ anr or@n ot ¢ HRVB (ESC ) cal cul ated for CL5H12C1N303:
317. 056719, 17. 053609.| HALC. Rf 5.68 mn, 96.9% EXAWVPLES 7-77
Exanpl ¢s 1-77 were prepared dimfarly to General Procedures K-0, by
reactimng Iint e 10bet a-lketjo esters (Table 1) with 3-am nopyrazol es;
see Tabl e |Z bel ow. EXAMBLE 78
6-[ (3-Fl uoro men¢E- %- mat byl pyrazol o[ 1, 5-a] pyri m di n-7-ol
151 nt ef nedi 1%3 @g £1.59 ol ) was suspended [n EXOH (7.5 pL)| Ti C13
(1.23 i, 2 Meaq HGEE 2.39 nmmol) was ad ed| and the rjeaction
m xtur ¢ wass Bor 22 |IE |Asplution of 3-dm nopyfazole|(132 ng, 1.59
mol ) in Ft u? s@d(ﬁd and the reactlon m xtune was |heat ed| at
reflux|forn & nd $ti red Tt| room tenperatlurel fof 16 h.| The reaction
m xtur ¢ Wass ot 0Sph<8 Wi th Et 3N and the so| vents |werje rlenoy&d|in
vacuo. ﬁm% U8 WS @ri-%i ed by col um ghrojmat p§r aphy and t|Et urat ed
fromE{£0.| 4 i ffde | Was SSyspended in water (5 i) | &nd stligried fF&r|1 h.
The pre@ pit roll legteed By| filtration and driejgt()@gl\@ the Eifle
conpoung (55. 4% Ca3 3 [White solid. HRVG (ESE) | gallqulla edSfpE €
13H11E.L%104@ 1689 fldundE 258. 092659 HPUE |RE 4554@11 99. p% purity.
WO 201204 %8 P_EO:LE/( 697 56 HR SP) [I2 HPEC| @atl & Qe cluf at-&d| f or
Cl5HL4CEN3 GG P54, of gund £287. 08269" RPLC:| Rf|B. p8 misn,| 70086 | &
Cal cul aTed & 1BF2EB0 269, 11026685 £4und |29, 08528 2 HBLQ 5 R £5] 23
mn, 99.5%% Bd | Borl C1I5¢ 12F3N30: 7.090:?47; Bund 307./095p87] HPLC
Rf 5.5%5 mi|& €al ul| a1 e for CLSHEBCIFNI0E 95| @73%14,< flounpy
305. 072538 f65)562 | n,597.9% Calcul atjedl far| €15H13E&2NBO} 2
321. 0485672 f DE. 0£4267. | ALC. Rf 5,82 ni|h; 98 4% |Gal Gul [a& eplzf or
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INTERMEDIATE 70

General Procedure E

Methyl 3-(3-fluorophenyl)propanoate

Joue

OMe
3-(3-Fluorophenyl) propionic acid (5.00 g, 29.7 mmol) was dissolved in MeOH (50 mL) and
H>SO,4 (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,COj3 (2 x 100 mL), dried (MgSQ,) 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

purification or characterization.

INTERMEDIATES 71-77

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

Table 3: Esterification of 3-aryl propionic acids

RG\/YO + XH —_— R@/YO
X

OH
Int R X Yield Intermediate Name
71 3-Cl OEt 97% Ethyl 3-(3-chlorophenyl)propanoate
72 3-CF3 OFEt n/a Ethyl 3-[3-(trifluoromethyl)phenyl]propanoate

73 3-Cl, 4-F OFt 97% Ethyl 3-(3-chloro-4-fluorophenyl)propanoate

74 2,4-Cl, OFt 939% Ethyl 3-(2,4-dichlorophenyl)propanoate

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

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

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




-?,-?2,-?,-?2 ,-?7 WD 2012/ 041817PCT/ EP2011/ 066697 57 HRMS (ESI) / HPLC
data Calcul ated for C161L5CL2N30: 335. 059218, found 335.059148. HPLC: Rf
6.16 m n,wo0iMe41al cul ated for CI6HI5N30: 265. 121512, Poum®2@6566691832.
HPLC. Rf 5.26 mn, 100% Calcul ated f4r C17H14F3N302: 349.103811, found

349. 1044 05 mn, 99.6% Calculated for C17H14F3N302:
349. 1038%“%&’*%9%104621 HPLC. Rf 6.01 nin, 99.3% Calculated for

C16H14C1N3Qera2 Phc0dna4, found 299. 08395. HPLC: Rf 5.70 mn, 98.9%
Cal CuI ated for C17H14F3N30: 333.108897, found 333.110277. HPLC. Rf 5.87
mn, 4% Wthylz [(4-§blomphenyl)1zetl1y]]93 exqbuganedloate
OMe
cl O 0

0]

OMe
5  Dimethyl oxalate (1.18 g, 10.0 mmol) was dissolved in Et;O (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 50 °C. A solution of 3-(4-chlorophenyl)propionic acid
methyl ester (1.99 g, 10.0 mmol) in Et;0O (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,SQ,) 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

OFEt
O 0

O
OEt

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 pl) were added. The reaction mixture was heated at reflux for 2 h and was
quenched with sat aq NH4CI (10mL) and water (150 mL) and extracted with EtOAc (3 x 150
mL). The combined organic layers were dried (MgSQ.) 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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110 . Xxg NOO cs c) NI W 2012/041817PCT/ EP2011/ 066697
58 HRMS (ESI) / HPLC data Cal cul ated for Cl7H14F3N30: 333.108897, found
333. 1094270 26iPL0@181Rf 5.92 min, 99.1% Cal cul ated for ClBHIZP20MN3066697

301. 102668, found 301.104118. HPLC. R 5.51 min, 99.5% Calculated for
C16H13F2|}§9ER§/H§DI%\%68678’ found 301.102968. HPLC. Rf 5.50 mn, 97%

Ethyl 2-(4-chloro-3-fluorophenoxy)acetate
Cl
Fjij\o/\(O
OEt
Sodium hydride (600 mg, 60% dispersion in mineral oil, 15.0 mmol) was suspended in THF
5 (50 mL) and 4-chloro-3-fluorophenol (2.00 g, 13.7 mmol) and ethylbromoacetate (1.51 mL,
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 (MgSQ,) 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
Cl
mmo/\fo
OEt

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
OFEt

OEt
20  Sodium hydride (416 mg, 60% dispersion in mineral oil, 10.4 mmol) was suspended in THF
(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 (MgSQO,) 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.



Cal cul ated for

mn, 99.2% Calculated for C16f13C1FN30: 317.073118, found 317.073738.

Cal cul at estof2012/0@1877 13C1FN30: 317. 073118,

30.id Z2zZzz2Z Z lig NNNt---- NSo N ¢S
INTERMEDIATE 90
1,4-Diethyl 2-(3,4-dichlorophenoxy)-3-oxobutanedioate
OFt
Cljgo\ o)
Cl O ©
OFEt

10

15

20

25

The title compound (5.03 g, 99%) was prepared similarly to Intermediate 89, using

Intermediate 88 instead of Intemediate 87.

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

O
Sh e
OMe
Methyl 2-chloroacetoacetate (501 mg, 3.32 mmol) and 3-fluorothiophenol (355 pL, 3.32
mmol) were dissolved in DCM (5 mL) and cooled to 0 °C. A solution of triethylamine (508
pl, 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 (MgSQ,) and concentrated in vacuo. The residue
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-[[(methoxycarbonyl)imino Jamino]but-2-enoate
OMe
o= 0

N=N)_>—O|v|e

Methyl 2-chloroacetoacetate (1.01 g, 6.71 mmol) was dissolved in Et;O (10 mL) and methyl
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)amino]imino }-2-
methylbutanoate (1.48 g) as a yellow solid. This material was suspended in Et,O (15 mL) and
1 M aq 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 aqueous fractions
were extracted with Et;O (25 mL) and the combined organic fractions were dried (MgSQO,) and

concentrated in vacuo to give crude title compound (0.96 g) as a red liquid.

Cl16H12F3N30: 319.093247, found 319.095197. HPLC. Rf 5.70

found 317. 0739P8T/EPMI10666€) C)

N



N autuN 5-Cycl opropyl-6-{ [4-(trifluoronethyl)- phenyllnethyl } pyrazolo
[1,5-al pyrimdin7-01 5-Cycl opropyl-6-[(3,4-difluorophenyl)-

met hyl | pywazol2j41813- al pyri m di n- 7-ol 5- Cycl opropyl- 6- [ ( 8CTAmRd1l10edophenyl) -
met hyl | pyrazol o[ 1, 5-al pyri m di n-7-ol 44

5- Cycl opr, < A= S5-trifluorophenyl)-
nmet hyl | p&&iﬁ%@lﬁl@gﬁpyri m di n-7-ol 6-[(4-Chloro-3-fluorophenyl)nethyll-5-

cycl opr oydnpyil Bzckafrd 5- al pyrim di n-7-ol

6-[ (3-Chl oro-4-f| uorophenyl ) nethyl1-5- .

cycl opr opysthyh 2l dtenonhenyliam H]'éT{HWEI&XYC%PP%}W‘EOWW'NMW& HO N-NO d
NTd Ce Nd

HOdc...1.. o Vd Zl/\4o/1021/\ 41 |

HI}IAO
aox
F Nj:fo
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 Jimino}butanoate

-~

HI}I/&O
acxr
F Nj/\(o
| O

Intermediate 92 (0.48 g, 2.58 mmol) and N-methyl-3-fluoroaniline 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-[ethyl(3-fluorophenyl)amino]-3-{[ (methoxycarbonyl)amino Jimino }butanoate

Q.

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

20

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

further purification or characterization.



10 1.1V Xg NNNNt---- N oo N W

2012/ 041817PCT/ EP2011/ 066697 59 HRMS (ESI) / HPLC data 317.073118, found
317. 0738280 200zl4e817at ed for CLl61L3CL12N30: 333. 043567, f @omEP3B3/06668537.
Cal cul ated for Cl7H13F4N30: 351.099476, found 351.099975. HPLC. Rf 5.95

mn, 98. %I%OFE@@JI[AE’[IE% for C17H13F4N30:

7-Hydroxy-6-{[3-(trifluoromethyl)phenylJmethyl}pyrazolo[1,5-a]pyrimidine-5-carboxylic
acid

OH
0 N
’d —
e
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 HCI. 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

)
o N-
OH
Example 73 (10.4 g, 33.0 mmol) was dissolved in THF (250 mL) and a solution of LiOH-H,O
(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 O /Nh
cl SN
20 OH

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

72 instead of Example 73, as a cream solid.



351. 099475, found 351.100545. HPLC. Rf 5.98 mn, 100% Calcul ated for
C17H13F4N30: 351.099475, found 351.100015. HPLC. Rf 6.00 mn, 100%
Cal cul at eslof20r2/0@18H13C12N30: 333. 043567, found 333. 04446T1/HEPLT0646H7 6.
mn, 99.4% N C\I 71- NC\I C4d4l 30.id Z2 zZz Z 7 Z M. )

MC A m(ﬁQTg{MEBIA%)99

10
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25

6-[(3-Chloro-4-fluorophenyl)methyl]-7-hydroxypyrazolo[1,5-a]pyrimidine-5-carboxylic

acid
OH
F O N
7 —
o
cl N
OH

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.

INTERMEDIATE 100
6-[(4-Chloro-3-fluorophenyl)methyl]-7-hydroxypyrazolo[1,5-a]pyrimidine-5-carboxylic

acid
OH
Cl O N
’dl —
o
= N
OH

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

Intermediate 86 instead of Intemediate 82.

INTERMEDIATE 101

4-Benzyloxy-3-oxo butyric acid methyl ester

PPy
o\)l\/”\OMe

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 HC1 (25 mL) at 0 °C and adjusted to pH 6.
The aqueous phase was extracted with Et,O (3 x 50 mL) and the combined organic fractions
were washed with sat ag NaHCO; (25 mL) and water (50 mL), dried (MgSQ,4) 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.

20
Cr)
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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 ulL., 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-5-

carboxamide
/
O\
N/
O N
’dd —
Qe
E N
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,O-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 vacuo

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

brine (100 mL), dried (MgSQ,) 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



MC::) C) MC\I CnCn Cr). 7t WD 2012/041817PCT/ EP2011/ 066697 60 HRVS
(ESI') / HPLC data Cal cul ated for Cl6f15F2N30: 303.118319, found 303.121319.
HPLC. Rf wWO201214m81798. 6% Cal cul ated for Cl6H14F3N30: 32LTHEP3&I/De66DDUN
321.109327. HPLC. Rf 5.86 mn, 99.8%48Cal cul ated for C16H15C1FN3O0:

319. 088768, found 319.089448. HPLC. Rf 5.81 mn, 99.5% Calcul ated for

Cl6f 15C1FN30: 319. 088768, found 319.0%8528. HPLC. Rf 5.85 nin, 98.8%

Cal cul ated for C16F15C1FN30: 319.088768y,—found 319.091308. HPLC. Rf 6.02
mn, 98% Calculated for CL7HL5R4N3Q:0 115125, found 353.115965. HPLC:
Rf611mn 99.4% Cr) NC\I .'

Cl

Intermediate 98 (288 mg, 0.85 mmol), EDC hydrochloride (359 mg, 1.87 mmol), HONB (382
mg, 2.13 mmol) and N-ethylmorpholine (271 pL, 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
EtO. O
Cl O
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-hydroxypyrazolo[1,5-a]pyrimidin-5-yl }acetate
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  as a white solid which was used without further purification or characterization.



Z ?C) C) Cr+1l) OC cn cnc; CD 71- 74- autuN

6-[(3,4-Di fluorophenyl)nethyl|-5-(propan2-yl)pyrazol o[ 1, 5-al pyri m di n-7-ol
5- ( Proparw®-291)o4681f7 ( 3, 4, 5-tri f |l uor ophenyl) - PCT/EP2011/066697

met hyl | pyrazol o[ 1, 5-al pyri m di n-7-ol 4- [(3-Chloro-4-fluorophenyl)nethyll

-5- (Pro =2 | o[ 1, 5-al pyrimdin-7- ol 6-

[ (4- Chl oﬁﬁ?gﬁMﬂﬁ&%ﬁ@ﬂyl ymet hyl |~ - 5-

( Propan- Z3epbypyrazalel 1, 5-al pyri m din-7- ol 6-
[(3-Ch|oro-5-f|uorophenylgarreth ] -5- -

( Pr opan- Zlitpyl)%gﬁl-ggl@r(a{hfp lgpt‘yyﬁT7ﬁ]il§(ﬂrﬁy_(y75-ngﬂth@pyrazolo[1,5-a]pyr1m1d1ne-3-

[ 4- FI uorqaﬁj&s,ratgl uoronet hyl ) phenyl | - nmethyl } -5-(propan-2-yl)pyrazol o
[1,5-al - pyrimdin-7-ol Structure HON-N/c( HON N 1011 HO 10 N-N HO
N-N 10 HO N-N HO N-N o I
0
cl /Nj%
\Q\LN\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 [; 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
YOFDH
cl N
\Q\D%/N\N/
20 OH
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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* 101 s 10 xg r \l cf) 71- kr) ?20 WO
2012/ 041817PCT/ EP2011/ 066697 62 HRMS (ESI) / HPLC data Cal cul ated for
C18H15F4N80:2012/041817 PCT/EP2011/066697
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15

20

25

52
EXAMPLE 1
6-[(4-Chlorophenyl)methyl]-5-methylpyrazolo[1,5-a]pyrimidin-7-ol

Cl N
’d —

OH

General Procedure K

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 (ESI")
calculated for C14H;»CIN3O: 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-a]pyrimidin-7-ol

F.C N

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 (ESI")
calculated for C;sH;:F3N30: 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[ 1,5-a]pyrimidin-4-ol

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



365. 115125, found 365.115105. HPLC. Rf 6.27 mn, 100% Calcul ated for
C18l - 15F4N30: 365. 115125, found 365.116195. HPLC. Rf 6.31 min, 100%
Cal cul at eslof20r2/0@181H14F3N30: 333. 108897, found 333. 10948 PCTHPRE1/06f695. 05
mn, 99.5% Calculated for CL7H15C12N80: 347.059218, found 347. 060058.

HPLC. Rf 6.51 mn | at ed for 15H1 1 0774 f und
303. 0787?31.6 ?iﬂﬂtft?“h‘hf(g%asﬁlg% %leg%g Fopale o RYV) %§ &8&) ?%é% for

71- ¢S 7L MRFK0: 32t.1(02588 ) folad 32 1KIOBO BBIHPNCO ROy @k ebinlt 0D 96- {
[4-fluoro-3-(trifluoronethyl)phenyll methyl } pyrazolo [1,5-al -
pyrimdin-7-ol 5-Cyclobutyl-6-{ [3-fluoro-5-(trifluoronethyl)phenyll nethyl
} pyrazolg;(AMpﬁEa,I - pyri m di n- 7- ol

5-Cycl obuty1l-6-[(3,4,5-trifl uorophenyl)

met hyPI pyreagist BloreduaNpyri m di n- 7- ol
5-Ethyl-6-{[3-ﬂu0r0-5-(trlfluoromethyl)phenyl]methyl}pyrazolo[1,5-a]pyrimidin-7-ol

F
N

/h
/

NN
OH

F,C

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 CisH;3F4N30: 339.099475, found
339.100165. HPLC: Rf 5.86 min, 98.2%.

15 EXAMPLES
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;oFN;0,: 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-5-carboxylate
OMe
of O\ N~
Ty

NN
OH



5- Cycl obuty1-6-[ (3, 4-di chl or ophenyl) -

met hyl | pyrazol o[ 1, 5- al pyri m di n-7- ol

6-[ (4- Chl or ophenyl ) net hyl | - 5- (met hoxynet hyl ) pyrazol o[ 1, 5- al pyri m di n-7- ol

St ruct ur ewblQoid/ D810 /... N . Z, \/l 01, io 00, s POTAEP201150666DY 71-

71- ¢S 71- C kr) ,--? kr) WD 2012/ 041817PCT/ EP2011/ 066697

10

15

20

Intermediate 78 (300 mg, 1.05 mmol) and 3-aminopyrazole (87.6 mg, 1.05 mmol) were
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 C;sH;,CIN;0;: 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-O, 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
/N —d
ehen
H on
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,O. 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
CisH; FN,O:  258.091689, found 258.092659. HPLC: Rf 4.54 min, 99.6% purity.

ocC
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Procedure P
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.1 Nc 130 HO N-N)---T\:
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C--....

A

.1 Nc D80 20H40D4c817 . .

6- [ (3- Fl uor ophenyl ) sul fanyl | - 5- met hyl PYrazol o[ 1, 5-al pyri m di n-7- ol
11 )

Structure HONNN)---T\: 1

6- | Et hyl (3-fl uor ophenyl ) am nc+5- net hyl pyrazol o[ 1, 5- a] pyri m di n- 7- ol
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F Sinternediate 95 (610 ng,
(2.50 mL, 30 W% in 2 Magq HC1, 5.00 nmol) was added and the reaction
m xture wae 28t¥misad for 5 h. A solution of 3-am nopyrazelCe/mp3dil/ong97 3. 75

nmol )
reflux fo

r

1. 88 nmol )

was dissolved in EtOH (7 nL), TiCl3

in EtOH (5 nL) was added and th@& reaction m xture was heated at
7 h. The solvents were renpved in vacuo and the residue was

purifie
give ti
cal cul
98. 3%
64(3- Fl
| nt er ny
Pr ocedl
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urated from Et 20/ MeOH and dried to
W as a white solid. HRVE (ESP)
found 286.122649. HPLC. Rf 4.60 mm
pyrazol o[ 1, 5-a]pyrimdin-7-ol F 15
react ed according to CGeneral
(101 ng, 33% as a white solid. HRVS
7339, found 272.106659. HPLC. Rf
Procedure Q Met hyl
azol o[ 1, 5-a] pyri m di ne- 5- ear boxyl at e
1.21 mmol) and sodi um hydride (145
62 mmol ) were dissolved in MeOH (5
e (130 C, absorption high) for 30

nm Th
pr eci pi
vacuo 4§
title ¢

)

Q.SD_‘IQ.

LS Yiek

Faction m
[ e WgS ren
theH esid
pound as a

pvedsby fi
ue wgs pur
white sol

acidified
| traki on.
ified by g
id (48 ny,

with AcOH (0.5 nL) and the
The filtrate was concentrated in
ol umm chromat ography to give the
WD 2012/ 041817PCT/ EP2011/ 066697 69

13% . |
HPLC: |
siml af

;P
F<

=

S5 (ESP) ca
5. 45 y$€m 9
to GEnera

| cul ated f
0% EXAMPL
| Procedur

or C15H12¢
ES 82-84 §
e CZ see 1

CAIN303: 317.056719, found 317.055999.
Exanpl es 82-84 were prepared
[abl e 8 bel ow. EXAMPLE 85

6- 1( 3-(
acid O
ngy, 60¢
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. Ngy 10 E
sperS|on
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xanpte 70
n ntneral

by cr-oxypyt
(400-ng, 1.
0i 17 3.62

azol 011, 5-al pyri m di ne-5-car boxylic
21 mol ) and sodi um hydri de (145
mmol ) were dissolved in MeOH (5 nl)

and hejg
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resi dug
a whitd
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Name
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using a
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Ethyl 6-(4-chloro-3-fluorophen
hydroxypyrazolo[1,5-a]pyrimidj

carboxylate

|0tage mi
e MBSG§CId
ratgoms Th
d Q% d@lun

Ethyl 6—(3,4—dich10r0phen0xy)—7—
pyrazolo[1,5-a]pyrimidine-5-carbo

crowave (
ified wth
e Hiltrate
m chr onat @

6-[(3-Fluorophenyl)sulfanyl]-5-me
pyrazolo[1,5-a]pyrimidin-7-ol

30 C, absorption high) for 30 nm
AcOH (0.5 nL) and the precipitate
was concentrated in vacuo and the

graphy to give the title conpound as
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* Intermediate beta-keto ester / 3-aminopyrazole commercially available




1527% . HRVS (ESP) cal cul ated for Cl4HL10CLN303: 303.041069, found
303.040849. HPLC. Rf 5.45 mm 98.4% EXAMPLE 86 Propan-2-yl1l

7- hydr oxyw6-2p3u4(g1ri f | uor omet hyl ) phenyf | i net hyl | pyr azol etT/Ep2@lpydsdbm di ne20
5-carboxylate Internmediate 96 (50.0 a8y, 0.15 mmol) was dissolved in
isopropaQ§¢§¥E §7g;) and conc sulfuric acid (0.25 nL) was added. The
reaction P s heated using a Biotage mcrowave at 100 C for 1 h. The
sol vent s oweeRl Pesredigd Pi n vacuo and the residue was purified by HPLC and 25
colum chromat ography to give the title conpound (2,96 nq, 5% as an

of f - whi t é-[mxl@.gﬂﬁlm@wﬁmleSC'HF%’WHH‘%’FOTE§mlﬁmmﬁto 379.114376, found
379.115806. HPLC: Rf 6.28 mm 99.4% WO 2012/ 041817PCT/ EP2011/ 066697 70
WO 2012/ 041817PCT/ EP2011/ 066697 7 PNE_87 Propan-2-yl

6- 1( 3- ehl oro- 4-f | uor ophenyl ) net hy, 7- hydroxypyrazol 011, 5- al pyri m di ne-5-
earboxylate 5 The title conpound ¥9.°K , N23% was prepared simlarly to
Exanpl e 86, using Internediate 99 in§ﬁeadHof I nternmedi ate 96, as a cream
solid. HRMS (ESP) cal cul ated for Cl7H15CLFN303: 363.078597, found

363. 0391 8ternididiaz 9Rf616 nR( 1188 mpmdlP 046 disONERLE ESSH 10 RI1OPEINT:2A2)0 mL, 30 wt%

6- 1(4- ehl.orq- 3- 0 henyl ) nmet 1- 7- hydr oxypyrazol 011, 5- al pyr| m di.ne- 5-
ar boxyl 4t & 3 4 {4 AERERDokour pdheh B R Ga il SPB Sk TR 7
Exanpl e &6 3-aushdj@rdzoles melel'%,a;.ves HHO1) A FORA S L) Wt e aRItnatige @8etionMRiutdESP)
cal cul ated for Cl7H15CI1FN303: 15363. 078597, found 363.077937. HPLC. Rf 6.29
mn, 1009%as hsgdptreidex fopt r]ily]l“he solvents were removed in vacuo and the residue was purified
6-(3,4'd%?QBR&QHHE&H%MQ%&EPMQHQ&MHME?E%bﬂ%é@ﬁ%ﬁh@ME&ﬂl%&@ﬁkﬁﬂﬁﬂf WAt e\
20 Exanplé 76 (250 ng, 0.68 mol) and sodi um hydride (82 ng, 60% di spersion
i n nilfer &54.9g, 1 % D% anwbitd sohids BRMSSESTY edlculped/B0 1 (HisI0: 380 1 PR98P fdungsi ng a
Bi ot age ni.gr e , r m n. The reaction m xture was acidified
wth ACCE%%62%%%£§?£%é§§%§%%ﬁbgggﬁkvacuo and the residue was purified by
col um chr omat ogr aphy, refluxing in MeOH (50nmL) for 20 min and filtration
to give égéﬁhkt#% conpound (28.0 ng, 12% as a white solid. HRVS (ESP)

25cal cul E14HOC12N304: 352.997011, found 352.997041. HPLC. Rf 5.46

mn, 98. @aﬁs-Fmﬁraﬂﬂe&&ﬁéﬂ&ﬁﬂﬁﬁ%EPMelﬁﬁﬁﬁ%%oFIZS-EMNRﬁEn%ol
6-[(4-Ch|orophenyChethyI]-5-(hydro§ynet yl ) pyrazol o[ 1, 5-a] pyri m di n-7- ol

N
z h
4
@,\)%/N‘N
15 | OH
Intermediate 94 (813 mg, 2.61 mmol) was reacted according to General Procedure P to give

the title compound (101 mg, 33%) as a white solid. HRMS (ESI") calculated for C;4H;3FN4O:
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
7 —
PR
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,



OH 5 Intermediate 102 (380 ng, 1.00 mmol) was suspended in DCM (300 ni)
and cooled to -75 C under argon. A solution of boron trichloride (10.0 ni,
1.00 MirwDGM2/#@810 nmol ) was added dropwi se. The react POM/EPRXIO6@INAS

stirred for 2 h and quenched with 17%%rmmonia in water (2 nL) and MeOH (50

The ur.e |f| 0 d th S
r em)ved ﬁ%g C%%@& %ﬁ ¢ %lgllﬂ\,\%i s s ﬁk b? Oﬂ?@%g‘ﬁ[ méoélﬁg\%/z?bgﬁ%o%ﬁﬁé)elzgnd
10% 10 Et5049/rmin099%%( 800 L) and the organi c | ayer was washed with 3:1
wat er: brine (100 nL) and brine (100 nL), dried (MgSO4) and concentrated in
vacuo to give crude product (278 ng). A sanple (50.0 ng, 0.17 mmol) was
purifi ed gyANPLES ®9.ggi ve the title conpound (9.43 ng, 19% as a white
solid. HRMS (ESP) cal cul ated for Cl14H12CLN302: 289.061804, found
289. 08294%ampjop 82-8kwere, prepanen sipgly to (BneExhRPe@ugQ; see Table 8 below.
6- [ (4- Chl or ophenyOnet hyl ] - 5- (nor phol i n- 4-yl met hyppyrazol o[ 1, 5-a] pyri m di n-7
- ol Exanple 90 (60 ng, 0.21 nmol) was suspended in DCM (60 ni) and
t hi onyl d&XNAVMPHES(72.0 20 uL, 1.00 mmol) was added dropwi se. The reaction

m xt ure erature fqr h.. thionyl chloride (720 uL,
To0" ol ey S bt AT R RN Pt Db PR RaPe 488, “Thi ony)
chloride (1.00 niL, 13.7 mmpl) was addedO&nd the reaction m xture was
stirred for 48 h. The reaction m xjiz wgsl.cancentrated in vacuo and the
residue partitioned between sat -@ CO8 (£52n) and EtOAc (25 nl). The
aqueous phase was extracted w tEI'"Et OAc™25 % m) and the conbi ned organic
fractions were washed with Water (10 rrL) Olb*rine (25 nm.), dried (I\/gSO4) and

the | vent s re ssol ve i

iy, o el TOTa R o bl Sopdd TubiR A4S e Bob i P s SHE " e
react i on 3m2xhubD Wwids dik@dieddn ae (HD (Cmiflp aind Bedied vkig aSBioV@thﬁcM%@e (1eoovged in
vacuo and the resi titi oned bet ween 1. HC1 ). and. Et OAc
(20 ). ﬁ?é%hd) ﬁ@@tﬁﬁg reaciig mixiye ‘W)a?éf 7@%%5 é%dlafgé%“eaw
73 to pHp{JemthE@ WisORRoGed BY Bltraies "BE WMk whas Moﬁ&nh@éd (i Padib Jan@ it fekiBue
conbi ned aqueous | ayers were washed with Et OAc (20nL), basified to pH 8

Wi th NaHOES PaAHCERY Falme shimapeiado gpvexho ot yommuyad @o v HESOBE §&hine.
fractikon r 0 i M vept s
rem)\}gd ?hw@algﬁlg@@g)?@E@atgglfév%g;s&%ﬁ?ﬁi e'dﬁ)gyOq a?i’({c a%bgrgp gebd8t4 tb ?{S%eﬁt] he
title 5comMdoumdI§4%. 2 ny, 23% as a white solid. HRMS (ESC ) calcul ated for
C18H19C1N402: 358. 119654, found 358.120454. HPLC. Rf 4.72 mn, 100%
EXAMPLE 92

6-[ (3-Fl tEm*cMHEEﬁ@rret hyl] -5-(3-nmet hyl-1, 2, 4- oxadi azol - 5- yOQpyr azol o[ 1, 5- a] py

rimdin- 100 di 266 0% sion | i peral. oil

6 64’ ool JoEMiE PR ST hn PRl e g e RS T e 64
nmol poand. dﬁ)ﬁﬂd}ﬂyllgﬂeGQ (400 ng, 1.33 rrm)l) wer e added. The reaction m xture
was heated using a Biotage mcrowave reactor at 100 C for 15 20 min. The

solvents were renoved in vacuo. The resydue was dissolved in EtOH (10 nl)
and 1M aq HC1 (70 nL) was added. The preggipitate was coll ected by

filtration and recrystallised fromEt@B{tq,give the title conpound (83.0
my, 199 as a yellow solid. HRVS ( cyf cufyted for CL6HLI2FN502:
325. 097503, found 325.098633. HP! Nm'n, 98.2% 20 EXAMPLE 93

6-[(3-Fl uor ophenyOrret hy1] - 5- ( 2- hydr oxypr opa.n 2-yQpyrazol o[ 1, 5-a] pyri m din-7

-ol OH N , ,» OH Exanmple 69 (100 ng, 0.32 mmol) was dissolved in THF (2
m), met hﬂt%ﬂ?ﬂ?&lﬁb@@@@@bm RIS hdod wWallissdivéd iR nslvgk%anc;’f (A7 nyRhd cHRSufGGed and

the reaction mxture was stirred for 4 h. magnesi um brom de (3.17
m., 1 M iaaidtR) nd.) wvps addad) Tbre@a%mmedlxalrmwwla?areéaémg@rBlotage microwave at 100

°C for 1 h. The solvents were removed in vacuo and the residue was purified by HPLC and

25  column chromatography to give the title compound (2.96 mg, 5%) as an off-white solid.
HRMS (ESI) calculated for CisHisFsN30;: 379.114376, found 379.115806. HPLC: Rf 6.28
min, 99.4%.



m xture was stirred for

(1 m) and the solvents were renoved in vacuo.
wat er (50wolp1zmdsiextracted with Et0OAc (2 x 50 nl).
fracti ons were washed with brine (50 ML),
The residue was purified by HPLC and col um WO

vacuo.

16 h. The reaction m xture was quenched wi th water

The re

sidue was diluted wth

The pcordrRm@de@pyani c
dried (My504) and concentrated in

2012/ 041817PCT/ EP2011/ 066697 74 chromat ography to give the title conpound

(5.79 ny,
301. 122655,

Procedure R

1-{6-[ (3- Fl uorophenyOnetlhyl] - 7- hydr oxypyrazpl o[ 1, 5- a]
-one Intermediate 1088 (|61. Bny, 0.283mvl)| was«di ssq
met hyl magnesi um bromi @ (@, &inlg 1 M ish THF, SL. 80
reacti on m xture was % r Eedf ox J-O%l@ he Thé sal vent
vacuo and the residueli|l % éd W&t h €t GACH(5DDLE, Fas
acid (2 x 75 nL), dri|gd [(MySOH)Eandtcehcentrated ig v
purified by HPLC and fedrystal |Fsatdorg f Fom & 0Ac Eo
compound (11.2 nmg, 22% as a=yéll owsscti & HRVBS(ESI)
C15H12FN302: 285. 091355, Louhd 285..091665 HEL.C: RP 4
EXAMPLE 95 Sz S| g8~ | EREH | Z8H
6- [ ( 3- Fl uor opheny@net fay 1] =5-& 1y droxget by ) gy rdzdko[
OH Exanple 8¢ £22.0 |7, @ 18 mol)=was & ssd vad &n
bor ohydr i dg 16.7 g 9. 44 Mol \°wds Added  Thetr
stirred for , quegched with water_(1 nL) and con
The residue was /purifi@d by EPLC o give the tifl e co
as an of f - whi sol i d>™HRMB TESC ) caltcul ated for C15
found 287. HPLE—RfF—4—26—mMm,—992% WO
2012/ 041817PGAT kP2011Y08669¢ &5 EXAMRLE96 SIS
1-{6-[ (3, 4- Dicl®r ophemy/Omét hy1] - 7- hiidr'oxypyr dZol of 1,
an-1-one nt er rediate 104 wWag reacted pccording
to give the title conpoung 5(10.8|my, 27% as a yelld
cal cul ated for! CISHI1CI2NgD2; 335./G22832, fpund 335.0
mn, 99.1% EXAVPLE 97 v :
1-{6-[ (3, 4- Di chl or ophenylOget By 1] - 7- By oxyplyrazal of 1,
pan-1-one 10 ¢f C

Name

Propan-2-yl 6—[(3—chlor0phenyl)§eth@dr®

hydroxypyrazolo[1,5-a]pyrimidine-5--

Methyl 6-[(3,4-dichlorophenyl)meth

hydroxypyrazolo[1,5-a]pyrimid

Propan-2-yl 6-[(3,4-dichlorophegyl)
methyl]-7-hydroxy pyrazolo[1,5]-

pyrimidine-5-carboxylate

100%

Table 8: Transesterification of R® ethyl esters
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6% as an off-white solid. HRVMS (ESP) cal cul ated for Cl6H16FN302:
found 301.122185. HPLC. Rf 4.74 mn,

EXAMPLE 94 5 Gener al

pyrim di n-5-yl | et han-|
lved in THF (6 nL),

| ) was added and the

S were renoved in

hed with 1 Maqg citric
acuo. The residue was
give the title
cal cul ated for
.94 mn, 97.6% 15

1, 5-a] pyrimdin-7-ol
MeOH (2 nL) and sodi um
action m xture was
centrated in vacuo.
npound (3.26 ng, 8%
H14FN302: 287. 107005,

5-a]lpyrimdin-5-ylleth
to General Procedure R
w solid. HRMS (ESI)
23032. HPLC. Rf 5.82

5-a] pyrimdin-5-yllpro



I nternmedi ate 104 and et hyl magnesi um brom de were reacted according to
CGeneral Procedure Rto give the title conpound (16.6 ng, 36% as an

of f - whi t eweabizh41HHRVS ( ESP) cal cul ated for Cl6HL3Cl12N30PCTA#201088682, f ound
349.038512. HPLC. Rf 6.14 mm 99.7% 715 EXAMPLE 98

6- [ (4- Chl Iﬁﬁgﬁﬁ%é)nethyl]-5-[(3-nethy1-1,2,4-oxadiazol-5-ndethyI]pyrazoIo
[1,5-a]p§${ -7-ol Sodi um hydride (116 ng, 60% di spersion in m neral
oi |, 2. 8Propai-2-ynee[(3khesddthoropHotil)Rethyd-rhydidRehyaaailelmscdgp@wimidiné-814 ny,
2.89 mol) and Internediate 106 (200 ng, 0.58 mmol) were added. The

react i on ‘ABOYIALE was heat ed using a Biotage m crowave at 100 C for 30 mn
and the solvents were renoved in vacuo., The residue was di ssolved in EtOH
(30 m.), acidified with 1 Maq HCL (1ge(m_) and cooled to -22 C over 60 h.
The precipitate was collected by filtraphon and purified by HPLC to give
the title conpound (7.50 ngy, 4% F O N / 041817PCT/ EP2011/ 066697 76
white solid. HRVS (ESI) calcul ate Cll7 1N502: 355. 083602, found

355.083112. HPLC. Rf 5.63 nm (grédi &nt 2071009, 99.9% EXAMPLE 99 5
CGeneral Procedure S H _

O
o (COAESHMENFRRIL, DAL 0 SRS o B e

147 unol Yn@noedBt) 908nQ6admyf, Int@nbAiak Pérop merendbEd.OHRMS (BSIYeENuERAGH) .

T3P (39.0 % sol ut i Ln Et 0Ac, 6 I add and the reaction
moxt ur e e staRenepb- 08 ol R DS kb IRee 109933 g, 750 uol)
in MeCN (200 4) was added and the reaction m xture was shaken for 7 d. The

reaction mxture was purified by colum chronmat ography and dried to give
the titl EXYHPbERE (3.20 ng, 19% . Analytical HPLC-MS: purity 98% ES:

331. ip[ M b il 3. ' 0 XA : T

-1 ( 4 nI B e Sl of o Hibe o R R M s T Saeolol  opiprmiginess: - o
e- 3- car lvarxylate N-N 20CH I nternmedi ate 115 (300 ng, 0.94 mol) was

di ssolved in thionyl chloride (5 nL) and heated at reflux for 2 h. The
reaction mxture was concentrated in cuo and dissolved in THF (5 nL) at O
C. Dinethylamne (5 nm) was added dropwose and the reaction m xture was
stirred at roomtenperature for a8 _AOThensolvent was renoved in vacuo and
the residue was dissolved in 25 C (30 nt)prand washed with sat aq NHACL
(20 nL), sat. NaHCO3 (10 nl), brFnhe YO M), dried (Na2SO4) and
concentrated in vacuo. The residue was puPHfied by HPLC to give the title

conmpound (180 ng, 559 n off_white solid. HR ESI)_cal cul ated.for
TR T B S iR ATo F0 R S, 203 TRAPTbLEN Y 30 SRYAIE G B9EE W0
2012/ 04184 Rheldi 200 1A QRO InlefndAMPbE HRUS (ESIY) calculated for Ci7H;sCIFN;Os:

15 363.078597, found 363.077937. HPLC: Rf 6.29 min, 100%.

EXAMPLE 89
Methyl 6-(3,4-dichlorophenoxy)-7-hydroxypyrazolo[1,5-a]pyrimidine-5-carboxylate

Cl O N
TR
cl 0" NN
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 C14HoCl:N304: 352.997011, found 352.997041. HPLC: Rf 5.46 min, 98.7%.



General Procedure T

6-[ (4- Chl or ophenyl ) net hyl ] - 7- hydr oxy- 5- net hyl - N-[ ( 2R) - oxol an- 2-yl net hy1] -
pyr azol o[Wp20wj@ysi7m di ne- 3- car boxam de 5CH | nt er medipatr&P2d13/066660 ny,
0.31 mmol) was dissolved in DM (5 nmR2 and DI PEA (0.22 niL, 1.26 mmol ), HBTU
(179 ng, 0.47 mol), HOBt (106 ng, 0.79 mml) and (R)-2- tetrahydrofurfuryl
amne (95.5 ng, 0.94 mvl) were added. The reaction m xture was stirred at
room t enxavBrE9bor 18 h. The sol vent was renoved in vacuo and the residue
was di ssaol ved 10 in Et OAc QBO rrLd) and washed with sat ag NH4CL (20 n),

sat . NaHEdgH-Chipraphenyhmethyll-3 (bydrexymethypyrazolql \gadpynimicinr 7ed ncent rat ed in
vacuo. The residue was purified by HPLEGHto give the title conpound (42 ng,
33% as a white solid. HRVS (ESIg cul gied for C20H21C1IN4AO3: 400. 130218,
found 400.131738. HPLC. Rf 5.60 09 ]7\?/ XAMPLE 102 General Procedure
U NN

7- Hydr oxy- N- ( 2- met hoxyet hyl ) - 5- net hy1- 6- [ 04- net hyl phenyl ) et hyl ] pyrazol of 1,
5- aj gyri m di ne- 3- carboxanm de OH 20Internedjate 116 (14.9 ng, 50.0 upol),

i mi daZol dnteHErdEGH)2 @H0MgnbPY mepRd BrNUsEEnER WP ML Bl iy okd @B & ved
in MeCN (289 afdon. A3Buli8Pebden GRAMLAE Hbi0AAL] ﬂO(EM()i'ﬁQDCP@;Sl(ﬁ(]C) HiR) wiaRidadded

and the reaction mxture was shaken for 2 h. A solution o o

2- met hox yeamysea fhe eea¢@nygixige was siradnfer § hjand gpanhedpoh 47 o amaongdewatahd t he
reaction %t urg BIAKEN Th Trecidii 6 WERBLLAM 1T 3 Y%Rd WRSoRMAL Tepd DY
col um crgro tography to g?ve tr%aetlgl} {n;]re 5500rrp5und (ﬁi%g?a ny, (7)%% ISRIVB
(ESP) f orer@@H2 2N40310. 3Bk 168d@1 wab opandi 364 . B704@:] . wadPl 300 RfL)2arkBB 10

100% 4 PCT/ EP2011/ 066697 78 E L 3 er al ocedure V
o- Berldy 1 HIORTAORE R0 R AT Rt AR R R v 1T oy FE0aR 7 REGRHLS
car boxambgige G0 N, AR (MESDadi abeedidaled hdabud®, gitlcrQdd prvahd (2I8dmg). A

1-met hyli m daz 8.00 4, 100 linmp were djssolved. in DVF (200, 4 T3P
(39.0 4, S@B%eég%)-ﬁﬂg%rpﬂnm@ A2 B\g}fef\?ﬁ?ynﬁginésmame@eéﬁ]a P 0?%@4301%1&

m xt ure wag)shakephifeokol. HR¥ISS @Sl’(fj)l ecie 2 TR eNgKYCIRLOY | 299 B3¢ - 8BndT0,
60.0 linmo in MeCN 1%200 Q was added and the reaction m xture was shaken for
7 d. The 282863H48nHHICHREG (Y ®inndQ0%ur i fi ed by col uim chr omat ogr aphy to give
the tktle conmpound (4.8 ng, 24% . HRMS (ESP) cal cul ated for C23H22NA403:

402. 169191, found 402.170681. HPLC*: Rf 2.35 mn, 100% EXAMPLES 104-118
15Exanpl ésXAMBLEP8 were prepared simlarly to General Procedures SV, by

o bl ow. 0 GREER ARGl PP Sl T ©

374. 1146, found 374.1144. HPLC*: Rf ZEQﬁ mn, 99%
N

Cl N
Aol
OH
Example 90 (60 mg, 0.21 mmol) was suspended in DCM (60 mL) and thionyl chloride (72.0
20  uL, 1.00 mmol) was added dropwise. The reaction mixture was stirred at room temperature for
5 h, thionyl chloride (720 pl., 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 aqg NaHCO; (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 (MgSQ,) and the solvents were removed in vacuo. The residue was dissolved in DMF (2
mL), K,CO;5 (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 HCI (25 mL) and EtOAc (20 mL). The aqueous layer was acidified



Cal cul ated for CL8HL9CINA02S: 390.091724, found 390.092544. HPLC:: Rf 2.29
mn, 99% Calculated for CL9f 18CIN502: 383.114903, found 383.116263. HPLC*:
Rf 2.19 rw0,20000%17 400. 130218, found 400.132188. HPLC: PRI/ER26/086607 97. 9%
WN N,..0 ,--?30.idci) ci) ci)BHIligtr) ,--?2 ,--?2 tr) ,--?2 ,--?

tr) ,--7? td f)H’zl Tﬁé ?)rghﬁié ?ayér_ \%/gshggij %v'ilthll M aq HCI (15 mL) and the combined aqueous layers

were washed with EtOAc (20mL), basified to pH 8 with NaHCO; and extracted with EtOAc (2

x 20mL). The combined organic fractions were washed with brine (20 mL), dried (MgSQO,) 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;gH;9CIN4O,:
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.
\(/ 0
N= N
’d —
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 dissolved 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 C1cH,FN50,: 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

S
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 (MgSO4) and concentrated in vacuo. The residue was purified by HPLC and column
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5  General Procedure R

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

O N _
S
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 (MgSQ,) 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;5H;,FN30,: 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 h
. 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;sH4FN;O,:
287.107005, found 287.106765. HPLC: Rf 4.26 min, 99.2%.



Z10 \/ |
data Cal
2.16 mn

| xg N WD 2012/ 041817PCT/ EP2011/ 066697 81 HRVS (ESI) / HPLC

cul ated for C23H23N502: 401. 185175, found 401. 185455. HPLC*: Rf
,WOQ0PA04Calcul ated for CL9H22N4A03: 354. 169191, Poum®2@3466690751.

HPLC*: Rf 2 min, 100% Calcul ated for73C19H19F3N403: 408. 140925, found

408. 1427
420. 1409
lig,..0

10

15

20

- Rf 2.24 min, 100% Calculated for C201- 19F3N403:
3Bk

420. 142185. HPLC*: Rf 2.21 min, 100% WJ N oo 30.id

1N6¢[03,4-Dichlorophenyl)methyl]-7-hydroxypyrazolo[1,5-alpyrimidin-5-yl}ethan-1-one
o O N
d —
Q¥
Cl
OH

Intermediate 104 was reacted according to General Procedure R to give the title compound
(10.8 mg, 27%) as a yellow solid. HRMS (ESI") calculated for C;sH;;CI,N30,: 335.022832,
found 335.023032. HPLC: Rf 5.82 min, 99.1%.

EXAMPLE 97
1-{6-[(3,4-Dichlorophenyl)methyl]-7-hydroxypyrazolo[1,5-a]pyrimidin-5-yl}propan-1-one

Cl O N
‘e —
Q;
Cl °N
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
C16H13CIbN30,: 349.038482, found 349.038512. HPLC: Rf 6.14 min, 99.7%.

EXAMPLE 98
6-[(4-Chlorophenyl)methyl]-5-[(3-methyl-1,2,4-oxadiazol-5-yl)methyl Jpyrazolo[1,5-a]-
pyrimidin-7-ol
=N
N O
Cl N
Qe
OH
Sodium hydride (116 mg, 60% dispersion in mineral oil, 2.89 mmol) was suspended in DMF
(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 mL),

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
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5 General Procedure S

6-[(4-Chlorophenyl)methyl]-7-hydroxy-N,5-dimethylpyrazolo[1,5-a]pyrimidine-3-

N
cl N _
N

OH

carboxamide

Intermediate 115 (15.9 mg, 50.0 wmol), imidazole (10.0 mg, 147 wmol) and DBU (8.00 mg,
10 52.5 umol) were dissolved in MeCN (200 uL). TsP (39.0 puL, 50% solution in EtOAc, 65.6

pmol) was added and the reaction mixture was shaken for 2 h. A solution of methylamine

(2.33 mg, 75.0 umol) 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,5-trimethylpyrazolo[1,5-a]pyrimidine-3-

/
NQ
Cl /N%
oN-p
20 OH
Intermediate 115 (300 mg, 0.94 mmol) was dissolved in thionyl chloride (5 mL) and heated at

carboxamide

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 aqg NH4CI (20 mL), sat. NaHCO; (10 mL), brine (2 x 10
mL), dried (Na,SO,) 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
C17H,7CIN4O5: 344.104004, found 344.104784. HPLC: Rf 5.50 min, 98.2%.



82 HRMS (ESI) / HPLC data Cal cul ated for C18f18C12N403: 408. 075596, found
408.076886. HPLC. Rf 5.70 min, 99.7% Calculated for C18HL19CIN4OS3:

374. 1145680 2hmumas1374. 115188. HPLC: Rf 5.30 min, 96% Cactwpratiedcdcor
C19H21C1N403: 388.130218, found 388.131368. HPLC. Rf 5.60 min, 98.8%

Cal cul at %%Aﬁwg%gn21C1M04: 404. 125133, found 404.126453. HPLC. Rf 5.70
mn, 96.2% - d- kr) ,,c) -? -? 30.id HHHH c¢s c) NN autuN

General Procedure T

6-[(4-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-[(2R)-oxolan-2-ylmethyl]-

e

N
Cl /N _
/
x N‘N

5 OH

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

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 aqg NH4Cl (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 CoyH,; CIN4O;:
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)methyl|pyrazolo[1,5-

a]pyrimidine-3-carboxamide

\Q\D;(N‘N/
OH
20  Intermediate 116 (14.9 mg, 50.0 umol), imidazole (10.0 mg, 147 wmol) and DBN (6.00 mg,
48.3 umol) were dissolved in MeCN (200 pL). T3P (39.0 uL, 50% solution in EtOAc, 65.6
umol) was added and the reaction mixture was shaken for 2 h. A solution of 2-methoxy-
ethylamine (5.75 mg, 75.0 umol) 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 C;oH»nN4O;: 354.169191, found 354.170481.
HPLC*: Rf 2.13 min, 100%.
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1, 5-al pyri m di ne- 3-car boxam de [ (3-Chl or ophenyOnret hyl |
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6-[
-
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[
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6-[(4-Chl thyl | - 7- hydr oxy- N( 2- net hoxyet hyl ) - 5- (et hoxynet hyl ) -

pyr azol o[GenbradlPpyedure ¢ ne- 3- car boxam' de Structure HO N-NO 10 'y N10 H N rj
0 -0 HO N-N10 rj 0-0 HO HO NIO N rj -0 HONNO H NC 1 ri 0-0xg -?
-2 .9 .o 6Pemgyl-7-hydroxy-5-methyl-N-(2- phenoxyethyl)pyrazolo[l S-a]pyrimidine-3-

carboxamide
OPh

o [~

N
’d —
Q\I\(N\N/
5 OH

Intermediate 117 (14.0 mg, 50.0 umol) and 1-methylimidazole (8.00 pulL, 100 pumol) were
dissolved in DMF (200 pL). T5P (39.0 uL, 50% solution in EtOAc, 65.6 umol) was added and
the reaction mixture was shaken for 1 h. A solution of 2-phenoxy-ethylamine (8.25 mg, 60.0
pmol) in MeCN (200 uL) 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 C,3H»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

CCR?2 functional calcium assay

S5  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
HEK?293 EBNA cells transfected with the human CCR2 receptor (hMCP-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 curves. 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 uM 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 pl (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% CO,/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 pl buffer in the well. 20 pl Fluo-4 (Fluo-4 stock solution (1 mM) was prepared
by dissolving one vial of Fluo-4 (50 pg) in 45 pl 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 pM 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 ECsy 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?2 binding assay (['*I]-MCP-1 displacement)

20  The binding of test compounds to the CCR2 receptor was evaluated using ['*’T]-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 pM 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 pL) 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 pL (specific activity 2000 Ci/mMol). The final assay
concentration was (.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 pg/well).

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 ICs, values. Ki
values were calculated from the ICs, 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 CCR2 K; 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 C

In vivo efficacy

Diabetic nephropathy is a common manifestation of renal disease and is defined as the progressive
S5 development of renal insufficiency in the setting of hyperglycaemia. 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-GIcNAc 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 ED1, 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)
R’ R’
R R® RY ,N%
V/
\ ~
R? A;R/ N
1
5 R OH I

or a pharmaceutically acceptable salt, solvate, hydrate, geometrical isomer, tautomer,

optical isomer or N-oxide thereof, wherein:
10 R'-R’ are each independently selected from hydrogen, halogen, cyano, Cj4-alkyl, C;4-

alkoxy, fluoro-C;_4-alkyl and fluoro-C;_4-alkoxy;

RC is selected from Cj_¢-alkyl, fluoro-C;_¢-alkyl, hydroxy-C,¢-alkyl, C;_4-alkoxy-C4-alkyl,

Css-cycloalkyl,  Cjg¢-alkylcarbonyl,  Cj¢-alkoxycarbonyl, = -CO,H, heterocyclyl,
15 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*YR®®),;
20 A is selected from -CH(R’)-, -N(R'%)-, -O- and -S-;

R and R® are each independently selected from hydrogen, C,_4-alkyl, C,4-alkenyl, cyano-
Cis-alkyl, Cj4-alkoxy-C4-alkyl, C,4-alkylthio-C 4-alkyl, -C,4-alkylene-N(R"*)R'"®),
phenyl-C, 4-alkyl, phenoxy-C,.4-alkyl, heteroaryl-C, 4-alkyl and heterocyclyl-C; 4-alkyl;

25 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 C, 4-alkyl;

30 R’ and R'? are each selected from hydrogen and C;_4-alkyl;
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geonet ri cab 20201817 t aut oner, optical isonmer or N-oxi depChampeafi/oesber ei n:
10R -R5 are each independently sel ect®d from hydrogen, hal ogen, cyano,
Cl4-al kyl, Cl_4- al koxy, fI uoro Cl4-al kyl and fl uoro-Cl4-al koxy, R6 is

sel ected from Cl_6-al kyl (f -Cl 6-al kyl, hydr0f<y Cl 6-al k

Cl4- al koxy- scpd! %ﬁk&prophenyl)methy 1-7- hydroxy N-(2°methoxyethyl)-5-mettyl- pyrazolo[l 5-

C3_5- cycl oal kyyrifeldife-alckibeaniaony! , C1_6- al koxycar bonyl , - CO2H, het er ocycl yl ,
15het er ocycl yI - C14 al kyl, heteroar yI and het eroaryl - C14 al kyl , wherein any
het eroaryl °r é%[@LFéuqrgph?pylolaﬁhyl -hydesayistmedpyiazloldPsalaymeyidin-3-yll-1- R7
is selected hal ogen, cyano, Cl4-al kyl and -C(0) N(R8A) (R3B);
20A is sel ec?ggﬁpﬁgpﬁlg%%zh@ -N(R1)-, -0- and -S-; RSA and R38B are each
i ndépendentsl W-Ee(2elcthglel - ptp@mdlhx/l&tmgféhé [(@3foadphghy D@2 BT -kpdrgky-5-methyl-

cyanoCl4- al kyl| 1 I kox Cl4a- a 14- al kyl t hi o- C14- al kyl ,
- Cl4- al kyl ené ﬁ(&fﬂAf dme‘?{%aﬁé‘%{ Bi Zal kyl, phenoxy- Cl4- al kyI ,

het er oar yl ~Cb4[(thyfopaa@1)hetl@ﬂ]Gbyydryiy Skt INydz phebyethRSAyandoR3B, t oget her
with the nitrﬁ)re.n.%to % rwﬁh they are bound, forma 4- to 6- nenbered
saturat ed het PF¢ MR WAFch opt| onal |y contains an additi onal

het er oat omes g4- t@dmﬁ g lﬁhétlﬁ ORRy&o o[ VLG ki@ -3-$11-9pt i onal |y
substituted wt ?ﬁ Cl4-a Iﬂl ﬁ‘S’ | ; }Q 512/ 0418 %g /EP2011/ 66697 9%1 R11A and
R118 are eacrﬁlﬂeﬁé’@ﬁb‘ﬁé@ﬁﬁqnﬁ sel ected from hydrogen, Cl_4-al kyl and phenyl;
or R114 %[Igz-ﬁlja&o hAEBhaT 1Y -hirbReNRL &1&9@1?1‘N%Héﬁyhﬁetﬂ‘ﬁ} ﬁﬂai&"@[){ sare
bound, forma - to é) menbered saturated heterocyclic ring

optional | y cemyaméned-caddkamidesal het er oat om 5sel ect ed from n| trogen and

Chat b 1 east o PRl SR RERA N GHIROHARS A it PLg) °°

Cl_4- al koxy, phtavabd;Aphemlding-3-carbdtautdey- CL_4- al koxy; and 10provi ded t hat

SR e el b S R G

- pyr azol o[ 1p5rralidyylinmdtktindge; 3- car boxam de

N-(2- th 4-1 | h | thyl | -7-hyd 5-di_net hyl - |
[ 1( 5- Q]’_g-gf)gy I{%/ I[gZd;lH&%? @%grgé;%gﬂﬁgéh})ll% hydroxy 5- mgth§18§(r%zolo[l 5- e{][q}%lm%(/iln—?yr azoto
6- [ (2- Chl or of- f hiiRRREmL@RSAY! | - 7- hydroxy- 5-met hyl - N- (2- phenyl et hyl') -

pyrazol o[ 1, 5-al pyri m di'ne- 3- car boxam de;

7- Hydr oxy- 3- ed {yFhogorhpind hydtsdt- Wb’émwﬁmﬂl)d{)}ﬂ[?@ldﬂ,éw]]iJmHufllrlie&-Bﬂéar bonitril
N 23- (Butyl RS OARY HEFHIFY - 6- [ (2- 1 uor ophenyQret hyl | - 7- hydr oxy- 5- met hyl -
[6-[(4- Methylphenyl)methyl] 7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-yl]-1-
pyrrolidinyl-methanone;
e 6-[(4-Fluorophenyl)methyl]-7-hydroxy-5-methyl-N-[2-(4-morpholinyl)ethyl]-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
25 e [6-[(2-Chloro-4-fluorophenyl)methyl]-7-hydroxy-5-methylpyrazolo[1,5-a]pyrimidin-3-
yl]-4-morpholinyl-methanone;
e 6-[(2-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-(phenylmethyl)-pyrazolo[1,5-
a]pyrimidine-3-carboxamide;
e 6-[(2-Fluorophenyl)methyl]-N-(2-furanylmethyl)-7-hydroxy-N,5-dimethyl-pyrazolo[1,5-
30 a]pyrimidine-3-carboxamide;
e 6-[(4-Chlorophenyl)methyl]-N-[3-(diethylamino)propyl]-7-hydroxy-5-methyl-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
e N-[2-(Ethylphenylamino)ethyl]-6-[(2-fluorophenyl)methyl]-7-hydroxy-5-methyl-

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



20pyr azol o[ 1, 5- al pyri m di ne- 3- car boxam de;
6-[ (4- Chl or ophenyOnret hyl | - 7- hydr oxy- N, 5- di et hyl - N- (phenyl net hyl ) - pyrazol o]
1, 5- al pywormimes13- car boxam de; PCT/EP2011/066697
[ (3- Chl or ophenyOnret hyl | - 7- hydr oxy- 32met hyl - N- ( 2- phenyl et hyl ) - pyrazol o[ 1,5
al pyri m di ne- 3- car boxam de; 25

6
[a\_l[ E;f. ?/lm SI I[,1(e4§2%|: éﬁ%ophené)éone%ﬁyq %lhgldrog};/— —rn(lje)El)l/yl N-(1- glethyfp?()%)lyl)pp%l;zgglc())l[lo 1] >

N But yl - 6- [(%yﬁ}ﬁhd}ﬁ@p_bﬁﬂyia}rﬁ‘@g hyd | - 7- hydr oxy- 5- met hyl - pyrazol o[ 1, 5- al pyri m
di ne- 3- car boxam de;

[ 6- [ (4- Chl or SphERcraeheryDmethylyHhyskgxysNdedi mg iy pyrersial ] 5-Bpimygine st di n- 3- y11
-1- 30pyrrollﬁmgzllg§thanone [6- [(3 -Methyl phenyOret hyl | -7-hydroxy-5

- met hyl pyrazol o % , 5 -alpyrimdin-3 -yll [4-

eth?l-l-plpera2|nylI-nethanone
6-[(2- Ioro 4-f1 u | - 7- tOX -5-neth hal i nyl)
proPyI?Eyrazdf&WTn gg %%1 oxé%% égﬁW§EP¥ mngéthMge §%1

2012/0418119@$&§P2011/066697 91

6- [ (4- Chl or ophenyOnet hy11- 7- hydr oxy- N- ( 2- met hoxyet hyl ) - 5- met hyl - pyrazol o[ 1,

5- al pyri m di ne- 3- car boxam de;

[ 6- [ (253F1 ugy @pfyeimd davetdmpld il Ydwady¥mRneHhy! pyrazol o[ 1, 5-al pyrim din-3-yl

1-1- piperidinyl - et hanone; 5

N—FQ (2-Ethyl -1 -piperidinyl)propyll-6-[(2-fluorophenyl)nmethyll-7- hydroxy 5-

met hyl - pyr@%gﬁlﬁétﬁld%c%r@ﬁ%'t%@ 80P cféﬁﬁpp)&afnxgﬁerem RC is selected from C; 4-alky

6- [ (2- Fl uor ophenyl’) meth droxy-5- net hyl - N- ( 2- phenyl et hyl') - pyrazolo[l

5- al pyri mfkupweC&-aibyldeédeéiu alkyl, Ci4-alkoxy-Ci4-alkyl, Css-cycloalkyl and Ci4-

[ 6-[(4- Chor; t hyl1l- 7- hydr oxy- 5- met hyl pyrazol o[ 1, 5-al pyri m di n-3-y11

-1- 10p|perﬁ§Qﬁ%¥kﬁg¢hanone

6 2- FIuorophenyI)nethyll 7- hydroxy N, 5- di et hyl - N- (phenyl net hyl ) - pyrazol o
yrim di ne- 3- car.boxam

(%r %Wﬂ?ﬂu%)a%%orfba%lmeanme of Eﬂavlbﬂph@n@m?&wﬁ soleRet 190y S safitiny | pyr

[1,5- ﬂgﬂéé#lmlﬂylmﬁd@q Cakboycaiboihg;

2- Chl or ophenyOnet hy11- 7- hydr oxy- 5- nethylpyrazolo[l,S al pyrimdin-3-yl1l

yr

2

rolidinyl - met hanone;
[ '6ChI A Qoﬁ‘lp(f)dnﬁoﬁ&gmy %ﬁ}hY);e‘- -of - AW OK ¥o 55 MRtRyh RYT RZah @l dsoprphyPYri m
-3- yl1-1-pyrrolidinyl-nmethanone;
[ 4- Chorcopgpreapyl prreydigbityd 7- hydr oxy- 5- met hyl pyrazol o[ 1, 5-al pyri mi di n-3-y11
20nor phol i nyl - met hanone;
P(4 Met hyl phenyOnet hy11- 7- hydr oxy- 5- nethylpyrazolo[l 5 al pyrimdin-3-yl11l
- 1 py 7t ol iAdéamypoune bdvaniinpap any one of claims 1 to 6, wherein A is -CH(R?)- or -O-.

(0]
(
p
(
(

6- [ (4- Fl uorophenyl ) met hy11- 7- hydr oxy- 5- met hyl - N-[ 2- (4- nor phol i nypet hyl | pyra
zol o[ 1, 5-al pyri m di ne- 3- car boxam de; 25
[ 6-[ (2-8Chl ¥ @mdpoubh &l edcoRingy QiR biydfldaimB Y o5 DxyreleifmBtinyiHpyr azol o[ 1, 5-al pyri mi
di n-3- yl11-4-norpholinyl - met hanone;
6- [ (2- Chl or ophenyOnet hy11- 7- hydr oxy- 5- net hyl - N- (phenyl met hyl ) - pyrazol of 1, 5-
al pyrim di necRnG h@@é@%lﬁ?to any one of claims 1 to 8, wherem R'-R’ are each independently
6- [ (2- Fl uor ophen met hyl 82 furanyl met h I) 7- hydroxy- N, 5-cl i met hyl - pyra
zol o[ 1, 5- :adacrtgyﬁ{mhhaﬂn@éeleﬂw@ tsbloagribsieno and
6- [ (4- Chl orophenyOnet hyl | - N-[ 3- (dlethylanlno)propyll-?-hydroxy-S-nethyIpyra
zol o[ 1, 5- al pyri m di ne- 3- car boxam de;
N-[ 2-( Eﬂhylﬁptmnl;duaqhnm)@nglgoldhy@n[: @zeminusor ophevhe@ire Rhisydioghy dnd Ry -R5-anet hyl p
yrazol o[ 1, eaé’%ll 1BXepen enhy selectedafliom uoro cqﬂoro bromo and CF;.

30

11. A compound according to any one of claims 1 to 9, wherein R' and R> are hydrogen, and

R2-R* are each independently selected from fluoro, chloro, bromo and CF;.



WO 2012/ 041817PCT/ EP2011/ 066697 92 6- [(2-Chl orophenyOret hyll -7

- hydroxy-5 -nethyl-N- (1 _nme(hyl propyO-pyrazolo [1 ,5 -al -

pyri m di ro2eadbsizam de; and 6- [ (2-Fl uorophenyl) net hpCir/EPZoH lnga@pDXxy- N, 5
-dinmet hyl -pyrazolo [1 ,5 -al pyrimdi93e-3 - carboxam de. 5 2. A conpound
according to claim1, wherein R7 is selected from hydrogen, hal ogen, cyano,
Cl4-al kyl 3. A conpound according to c¢laim2, wherein R7 isH 10 4. A
conpourld: actSIEPWGI AerosH)e Bhanyame O glawes 1 ¢ 8 whergidt eRn 488 K arsBYBe#8d from
Cl4-al kyl, ahd RORRY Rldte 8dck YhdepEMRA@XbidetedtRInKNhoro Chitr& | BfoY afdldr 2l kyl
C3_5-cycl oal kyl and Ci-4- al onyc arbonyl . 155. A conpound according to any
one of clains 1 to 4, wherein R6 is selected from Cl_3-al kyl,

C34- cyghoal k : 0 r : ) dpa i y one
of ol a1 LB Rl KERNIAERR Hm: B T KR aa Bt eyt
20 3. A conpdBnandR cae dichgndepersinytloseiecet! fonaflugo.ichiao.®rommerdCh. A i s
-CH(R9)- or -0-. 8. A conmpound according to any one of clains 1 to 7,
wherein Ais CH2. 259. A conpound according to any one of clains 1 to 8,
wher ei 4R ARbomapaundaghoidngependeaid yf skimct ed J,rwharkiydR'ogen R mar B, aehl or o,
bronmo and . 10. conmpound_accor di to, any o of clains 1 to 9,
wherein R %ﬁmﬁ%?‘b n{sggﬁﬁecgé(? g]uﬁlFoeglgﬁr@hbﬁoﬂﬁé‘Bgﬁﬁént ly selected from
fluoro, chloro, bromp and CF3. 30 WD 2012/041817PCT/ EP2011/ 066697 93 A
conBound according to any one of clains 1 to 9, wherein R, R4, and R5 are
hydPogeh; dngompouidarcrardiigetoedithoien gk fibre ht PyY: swhesein gl . fR o R f s Ro are
chloro, br Qg aid 1fFR? is AL QEPRLAGUBRS BlIGIoNErohfd ARY-FNe of claims 1 to 9,
wherein R, "R3, and R5 are hydrogen, and R2 and R4 are each independently
selected fromfluoro, chloro, brono and CF3. A conmpound according to any
one of .¢lai 9, rein. R, pa I n IS
sel ect elg f rA g?%) %P(%Juglfl o%ccﬁﬁ%ﬁ%?bﬂ?l?olr%o%gﬁgﬁ &35%1%’6\5?8%’)@3%9558@2:& %C%S&jtﬁgﬁlany
one of cl aiflwsrolanti@F), wherein R, R3, R4, and R5 are hydrogen, and R2 is
sel1 cted fromfluoro, chloro, brono and CF3. A conpound according to claim
12 erein R2 and R3 are independently selected fromfluoro and CF3. A
conpound. age %ﬁ{;cﬁﬁd tadcqdlial W LBimWieklbRinRR* amtRR4reaih@ejeRdane ReRAkY Yrom
selected fromfluoro and CF3. A conpound of formula (1) for use in therapy:
(1) fluoro ag¢l (3phar maceut i cal |y acceptabl e salt, solvate, hydrate,
geonetrical isonmer, tautoner, 25optical isoner or N oxide thereof, wherein:
R -R5 are each independently selected from hydrogen, hal ogen, cyano,

Cl_4- allRyl A @mppunépkioxyylafl) foruwe @itharagykyl and fl uor o- C1_4- al koxy;

20

R* 7
3 5 R6 N R
/
\ ~
R? A N
1 OH
R )

or a pharmaceutically acceptable salt, solvate, hydrate, geometrical isomer, tautomer,

25 optical isomer or N-oxide thereof, wherein:

R'-R’ are each independently selected from hydrogen, halogen, cyano, Cj4-alkyl, C;4-
alkoxy, fluoro-C; 4-alkyl and fluoro-C; 4-alkoxy;

30 RC is selected from Cj_¢-alkyl, fluoro-C;_¢-alkyl, hydroxy-C,¢-alkyl, C;_4-alkoxy-C4-alkyl,
C;.5-cycloalkyl, Ci¢-alkylcarbonyl, Ci¢-alkoxycarbonyl, -CO-H, heterocyclyl,



WO 2012/ 041817PCT/ EP2011/ 066697 94 heterocyclyl - Cl4-al kyl, heteroaryl and
het eroaryl - Cl4- al kyl, wherein any heteroaryl residue is optionally

substi t utwo 20i2da18314- al kyl ; R7 i s sel ected from hydr ogerCThRR@aMHG69TYyano,
Cl4-al kyl and -C(O)N(RsA)(R8B); 5 A i® selected from-CHR9)-, -N(R1l)-, -0-
and -S-; RSA and R8B are each independently selected from hydrogen,

Cl4- al kyl, C24-al kenyl, cyano- Cl4-al kyl, Cl4-al koxy-Cl4-al kyl )

Cl4- al kyl t APGreYdYlat eyl kyl: ksteroauylapd drieT Rkt A vt FEiere1n aphksisFrarggsidisy |
phenoxy- Cl4s Mty dasliRi@@ntith CCl4n@l;kyl and heterocyclyl - Cl4-al kyl ; or RSA
and R8B, together with the nitrogen atomto which they are bound, forma 4-
to 6- nenbered saturated heterocyclic ring which optionally contains an

addi t i onal j e 0 8 Bwhich ring is
optionally ﬂs-lgi)%%e?tég? @?ﬁdﬁ%@%ﬂ%‘éﬂ&??ﬁo&g?.hglkgﬂhgldRif}’(g)SgRe?ﬁ )’sel ected from
hydfogen and Cl4-al kyl; R11A and R11B are each independently selected from
hydr ogen, Cl4- al and Y06 2QR11A.and R11, together with the

ni t rogen at%)l%salgé%%frglﬁ + éy)'afrg“%%ﬁ@j a'?dgrsfh a 4- to 6- nenbered saturated
het erocyclic ring which optionally contains an additional heteroatom

sel ected frQm njigogen and oxygen, and ich ring is ional ly substituted
ot i Crd- aife it REGRE R R Bere e R et s 0B ek aha Edbet e
from hal ogen,,-akyane, ,-8kdxat KihikyICld- alik@mb-C 204k por-0; CalkyRh& KR Of)R!'P),

fl uor o- Cl4- al koxy; and Er ovi ded that the conpound is not selected fromthe
gr dgp consiPEENYHE& -efikyl, phenoxy-C, 4-alkyl, heteroaryl-C,_4-alkyl and heterocyclyl-C,;_4-alkyl;

N-[ 2- (Et hyl,phenyl am no) et hyl | - 6-[ (2-fl uor ophenyQret hyl | - 7- hydr oxy- 5- met hyl p
yrazol o[ 1, 5- al pyri m di ne- 3- car boxam de; 30

6- [ ( 2- Chl oophah R vebgaphdr Wit fherroxyees- ateh Hy [whieh( heyrptenhoypdofy®- oy 8261 o[ 1, 5

-al - pyrimdine-3-car ] o . . . .o

o1 (2" F1 uor SHRERST FALHR) FEOB R it omionalsiias a0 a4 hepisoloms i e
- 3- car boxadtede] froM@itR(}pE2 ANIG2ePEHd &ERRA 1ihg 066687l BSubitutdd wohmaytkyf or use
aslglairred inclaim18, wherein R, R2, R3, R4, R5, ,--.6, KR7, and A are
as defined in any one of clains 2 to 17. 520. A pharmaceutical fornulation

cont ai ni ng re a6@RPQUNEhcASele@Ed MEH hiydrogdnadnd(L§-atiy1;19 as active
ingredient, in conbination with a pharnaceutically acceptable diluent or
carrier. 21. A conpound of formula (1) (1) 10or a pharnaceutically

accept abl e &l fq 80! Yot ey ilipliAL &1y YROENE HoORrdS RS, -allyR Ml PFRy1; OPL i cal
i somer or N-oxide thereof, for use in the treatment or prevention of, or

for the mawofacture of a medi canment for the treatnment or prevention of,

medpcal congdiat | 1 i hat i f é;(ﬁg i
be%gf icial I,?gi nén\%hnli§ cmr,i\hg%e?{r?g I“g&ldquwt?oggl?gtroéhg)a%%fl iflf pengg‘%{c{’“;ﬁ@s%e% 3&%%8‘ from
hydr ogen, haindgesd, sagyaebhet&bdyddik kinlg, wiGch dptiab Ry xyntaihd o nddiGinkd dbdeyohtoand

f uoro- C14_sglleé<tg&( %bm nitrogen and oxygen, and which ring is optionally substituted with C; 4-alkyl;

provided that at least one of RI-R’ is selected from halogen, cyano, C;4-alkyl, C;4-alkoxy,

25 fluoro-C_4-alkyl or fluoro-C; 4-alkoxy; and

provided that the compound is not selected from the group consisting of:
e N-[2-(Ethylphenylamino)ethyl]-6-[(2-fluorophenyl)methyl]-7-hydroxy-5-methyl-
pyrazolo[1,5-a]pyrimidine-3-carboxamide;
30 e 6-[(2-Chlorophenyl)methyl]-7-hydroxy-5-methyl-N-(1-methylpropyl)-pyrazolo[1,5-a]-
pyrimidine-3-carboxamide; and
e 6-[(2-Fluorophenyl)methyl]-7-hydroxy-N,5-dimethyl-pyrazolo[1,5-a]pyrimidine-3-

carboxamide,



R6 is selected fromCl_6-al kyl, fluoro-Cl_6-alkyl, hydroxy-Cl_6-al kyl,

Cl4- al koxy- C14- al kyl ,

C3_5- cyclwal2kido46176- al kyl car bonyl , C1_6- al koxycar bonyl , PCCAiH2MeawedseoTyCl yI ,
20het erocycl yl - C14-al kyl , heteroaryl ®nd 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)
25A is selected from-CH(R9)-, -N(Rl)-, -0- and -S-; RSA and R8B are each
i ndependenty b’onﬁ%‘uﬁ@ tRdsd zEsCUI@lM@j [nocgﬁﬂm 18CM61@1nk]y1| R? @4R9|RKQEWR7 and A are as
cyanoCl4- al k Cl4- al koxy- C14- al kyl , C14- aIkyIthlo Cl4- al kyl ,

- Cl4- al kyl éﬁéﬂﬁ(lmll}’A?I(eR’.ffé}mS %WeWyl _Cl4-al kyl, phenoxy- Cl4- al kyl ,

het er oaryl - Cl14- al kyl and het erocycl yl - C14- aIkyI; 30or WO

2012/ 041817PCT/ EP2011/ 066697 96 RSA and R8B, together with the nitrogen

at ofn t @0whifchharheyeuasad fdyouhdon fartamiag 4-compoid agefiiexddnl cloam U8 at Etas active

het er OCyC| I & I‘gdl(g 111 comgma tIlI V\(?lnhal l aI‘I(I:lgcntuPIa N ag‘cne ?%f(!: dtlluenr{%r Cal}lelt eroat om

sel ected fromn ogen an R AT gh P onaFIy substituted
with G 4-al kyl; 5R9 and R1 are each selected fron1hydrogen and G 4-al kyl ;
RLRleach i ndependent ted from hydrogen, G 4-al kyl and phenyl; or
R1R11, giﬂg? &ﬂk%ﬁgﬁ' ﬁrogen atomto which they are bound, forma 4-
to 6- 10nenbered saturated heterpcyclic ring ich optionally contains an
addi ti onal heteroatom sel ecied fronhmh rog nd oxygen, and which ring is
optional Iy substituted with O¥Y I yl; fbvrd’ that at |east one of R1-R5

is selected from hal ogen, Cégia £14- a 4 al koxy, fluoro-G 4-al kyl or
fl uor o- Cl4- al koxy. 15 . The cd%pou for use according to claim?21,
wherein Rl, R2, R3, R4, R5, RG, R --. X d A ane as defined in any one of
clains 2 to 17. 23. The conpound for use according to claim21 or

cl dPm 22, Whet BhmprrAREL BerePieblRdialti 6AVie Difsalen sepmalrcal nfpamat g yer

di sease. 24, NG mRARRUIEx{1OhdSR, ﬁﬁqgéqhmﬂ:H&n&kﬁ!&?ﬁévéﬁmﬁk@'&?ﬂgwhe
wherein the medi cal condition is selected frompsoriasis, uveiti

at her oscl empwigctureh efirmmoilidamertt hior tthes treptlent pt erevehéamoef, smedig | mmﬁmpo? y
bowel dise B r hritis, organ
25 aIIogra??SFgfégﬁgg%‘% r0|dU?§§gPh%gﬁ Sk#ﬁ%ﬁ#?ﬁ%ﬁ%ﬁ%@?“ﬂﬁ' nephr opat hy,
renal fibrosis, diabetes and dlabetlc conpllcatlons di abeti c nephropat hy,

di gbetic r opat h |abet m cr oangi op
obasity araBerhe chibengnen Gy ISR, MieTPopaeH & BaIR, C
(incIudlnganﬁay1ﬁﬁﬁﬂQL@MEﬁ¢muﬂhm@uageﬂpﬁ@ chroni c pain, glant cel
arteritis and other vasculitic inflanmatory di seases, tubercul osis,
sarcoi dosi s, invasive 30 staphyl ococcia, inflammation after cataract

surgery, a'lﬂ“?i Q1 &t ddirdth 0, $-alld, |f?a'bﬁi €, &ﬁ%@g&rbw Kl éalkﬁhCPPMEo;Hf H‘ CAkI1R,

chronic obstructive puInDnary |seasedé | ergic ast

associ at ed ewkdledllyl. peti-odbricabonils edsesilkpeeirbent i HCQzHgl n@fi:tVIiO?YCéyl gum
aiogase. dhasklli 2L MAMIRGLD B8 nRALAIRC LALANGH SR HOGRLOH EliSne
chroni c heart ure, n I ostenosi's, restenosl s, reper sorders,
gIonerulone$@mmnﬂsu¢bnnmumwngCbuhmnbt restricted to focal WO

2012/ 041817PCT/ EP2011/ 066697 97 and segnental gl onerul osclerosis, 1gA

gl onerul onephritis, 1gM glonerul onephritis, nenbranoproliferative
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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 C, 4-alkyl;

R’ and R'? are each selected from hydrogen and C;_4-alkyl;

R and R"® are each independently selected from hydrogen, C,_4-alkyl and phenyl;

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 C, 4-alkyl;

provided that at least one of R'-R’ is selected from halogen, cyano, C_4-alkyl, C;4-alkoxy,

fluoro-C;_4-alkyl or fluoro-C; 4-alkoxy.

The compound for use according to claim 21, wherein R R% R, R, R, RS R, and A are

as defined in any one of claims 2 to 17.

The compound for use according to claim 21 or claim 22, wherein the medical condition is

pain or an inflammatory disease.

The compound for use according to claim 21 or claim 22, wherein the medical condition is
selected from psoriasis, uveitis, atherosclerosis, rheumatoid 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
retinitis, diabetic microangiopathy, obesity, 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
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
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and segmental glomerulosclerosis, IgA glomerulonephritis, IgM glomerulonephritis,
membranoproliferative glomerulonephritis, membranous glomerulonephritis, minimal
change nephropathy, vasculitis (including microscopic polyarteritis, Wegener’s
granulomatosis, Henoch Schonlein purpura and polyarteritis nodosa)), solid tumors and
cancers, chronic lymphocytic leukemia, chronic myelocytic leukemia, multiple myeloma,
malignant myeloma, Hodgkin's disease, and carcinomas of the bladder, breast, cervix,

colon, rectum, lung, prostate and stomach.

A compound of formula (I) as defined in claim 21 or claim 22 or a pharmaceutically
acceptable salt, solvate, hydrate, geometrical isomer, tautomer, optical isomer or N-oxide
thereof, for use in the inhibition of, or for use in the manufacture of a medicament for the

inhibition of, the spread of metastatic tumour cells from the site of a primary tumour.



