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WO 2005/ 085248 PCT/ EP2005/ 001815 Het eroaryl - Fused

Pyrazol o Derivatives The present invention relates to
waz@sns2aol es, derivatives thereof, a process POI/EPIe5/001815

manu- facture, pharmaceutical preparations conprising

the same, and nethods for using the sane. 5

Mt ogen-activated protein kinases (MAP) is a famly of

proline-directed serine/threonine kinases that

activate their substrates by dual phosphorylation. The

ki nases are activated by a variety of signals

including nutriti 1S B85 UV |ight,

growt h factors, elﬁ ofoc?%{i%u(ge n%(fl%ir%r%l?’ Vscyt oki nes.

One group of MAP kinases is the p38 kinase group that

i ncl udes various isoforns (e.g., p38a, p39(3, p38y and

388). The p38 kinases 10 are responsible for
gh pmpmtnweatlpn gelaﬂqeltmamdaquwgderrvahs;@rthmeob a pferessdostheir manu-
oV

fa%ﬁ.l);s glgrrﬂ gltugﬁ @&éﬁgﬁzﬁﬁ?? corf Ef’:lmgé thesd :?ﬁc?l?le&%ds for using the
sgpe.oki nes and bacterial |ipopol ysacchari de. Nbre

inportantly, the products of the p38 phosphoryl ation

é@ng@&ﬁt Blnq?ég MAq) i Qﬁnﬂfy%%%‘f&lﬁ%ﬁiﬁéc{ed serlge/threonme

anmat or nes, 1 nc¢lud

kmw!s @hﬁtyqe\mafs‘élez subswtﬁbmduelfphdspb@ylaymk The kmla,% atecastivated by

I SR TR RS 3 bl BB IR o,
edatpxiated imbmonytoss C)acﬂdnqtﬁa@rmgrpmagéMAH klsa@méhspquase

speay P e Aol BB oF ' BHCb 1l RBBATEGH G057 he p38 kinases

afehesymhele@oﬁpls&phbfy&unyaﬁ@ aétﬁﬁéﬁﬁg kiinsdriplioRifidténs a®ivell Mother
pro- ction hﬁ% n sho to h ve broad, gpplication

m%sqsar?él e agtiye physigal & SFfﬁSS2Bf°H gpxy cytokines and

bgg&@ﬂhgb§@@§§dmﬁggtlple scler05|s and asthma. TNF has
al so been |an|cated in viral |nfect|ons such as HV,

nfl uenza virus, h Vi r .
rﬁﬁp@&rtwf ghet%@ uds ?ﬁeiég/ﬁﬁyhomﬁw Li}?ﬁ? E%%ng to mediate
tHe%Sd@ct(oH%hﬁﬂammﬁﬁb&PEﬁ@l@hé%\/irfclﬂlﬁnggCNNF,and IL-1, and cyclooxygenase-2.
Vi rus ei arr virus,

ﬁg\%ﬁﬁ%{sgﬁé ey hafse H?leteel)m wmfaﬂu%gfeaé%%wwdfondﬂwns
F&?—%Mnﬁ TRHTE S J]S}thﬁﬁé/ & é]er Srlﬁlé]y a%? ﬁﬁé’ﬁéseﬁ‘ld macro-

notrachei t'i s ng ot
phaged ultedccb@slva@tr uueagehtadmvrodnycttﬂm Jo: T bemmpdmh‘ages plaging a causative

| | hophy.si '
LSt TIPS RS FRIRORR v
dbdivn has sbeerp;{ho&m to\Navebidad QpplRA 8 oPGT HERRA OB ARG 8ifamm&ion, in-

aA%gl%atcorgt 8'&@ disda ts &u‘hq?lwc%%&t o %.‘R ?Sgg:ebeen

osteoarthrltls lung injury, septic shock,
Taldias glon bedrsimmlieated i viral infestormisasich aahidV aitnﬂpénza virus, and herpes

vﬁj&r i%‘ilid}r{gshergés s%ﬁéx %)ﬁsncypetlf %f-ISVE)ﬁt, ﬁ&tp%s sigigpeg’virﬁ%ypeiz (HSV-2),
cytomegalovirus (CMV), varicella-zoster virus (VZV), Epstein-Barr virus, human herpes
virus-6 (HHV-6), human herpesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8),

pseudorabies and rhinotracheitis, among others.

Similarly, IL-1 is produced by activated monocytes and macrophages, and plays a role in
many pathophysiological responses including rheumatoid arthritis, fever and reduction of

bone resorption.



10

15

20

25

The inhibition of these cytokines by inhibition of the
p38 kinase is of benefit in controlling, 5 reducing
war@sagizes/i ati ng many of these di sease st at es. PCTYEP2085/001815
enbodi ment the present |nvent%3n provi des conpounds of
the forrula | (B)k R2 Y'Z N AXN3R(lI) or
AdBas eﬂ"l‘lte'n‘fsﬁjlhle}heﬁ@ V\ﬁ]gi@pis %e@r@irﬁFﬁma&gllﬂ -8R, Rlzheimer’s d1sease,
prodrugs thereo rein s ar het er oar yl
osmoatty@n@éum@mjumeptsc ghogk, angiogerasisr @qrma}é%lpé‘amw andgfopic
C I r n al kyl; one or two of
de?l,%'é@ﬁgn%%? Og "ﬁlqghe} gmﬂ%g %{gﬁe%ap)s CR4 R4 i n each
i ndependent occurrence i s _hydrogen, , . hal o,

Tlgﬁphﬁmum wlghgse cipdinsx hy inhiitiey & t—he H&gtk@}aég}sl@f |beneﬁt in controlling,
=0 - R5, wherein
re@&&ﬁ% 0%y ?IL \(f{a’tmﬁ}lx‘fgng)b\f 'Eﬁ/eg% O{:(agé’ gt%% n OC( h ez er oal kyI
aryl , aralkyl heteroaryl or heterocyclyl; Ais O,
Ine, enogdjmentihepyesenti\GREPD pFONERF, coBonnahef thy f%ﬁyﬂa I

together forma heterocyclyl wherein nis 0, 1 or 2;

RE and R are h @n or aIkyI kis Oor 1; 20Bis
0, NRB, S(OS, or C» wherein j is 0, 1 or
2; and drogen aI kyl, -C(=0-R10, or -SQ2R',

wher ei 'S kyl, hydroxy, al koxy, am no,

hghgro aryl, aralkyl, heteroaryl or

het eAocycKyl ; Qﬁd R' is alkyl; and RO is hydrogen or
al kyl ;. provided’that when Ais NR6, RL is not
5-nethanesu|fony| 2- metfroxyphenyl . I n anot her
enbodi nent the present invention provides conpounds of
oﬁﬁ}arlfnatemlmlcdl accdpBERxlts,¥ohates o2 prddrugf thetdof,l ) A X N\
WD 2005/ 085248 PCT/ EP2005/ 001815 -3 or
gz Vhaceutlcally acceptable salts, solvates or
Rpr diryigsettdoatydalt cycloalkyl;

R?  is aryl, heteroaryl, cycloalkyl, or heterocyclyl;

R’ is hydrogen or alkyl;

one or two of X, Y and Z is N, and the other is CR%;

R* in each independent occurrence is hydrogen, alkyl, halo, amino, alkoxy, hydroxy,
cyano, heteroalkyl, heterocyclyl, hydroxycycloalkyl or —C( =0)-R’, wherein R’ is
alkyl, hydroxy, alkoxy, amino, heteroalkyl, aryl, aralkyl, heteroaryl or heterocyclyl;

A is O, CH,, $(O),, C(=0), CH(OR®) or NR/, or A and R” may together form a
heterocyclyl, wherein n is 0, 1 or 2; R® and R” are hydrogen or alkyl;

k isOorl;

B is O, NR?, 5(0); CH(OR9), or C(=0), wherein jis 0, 1 or 2; and R%is hydrogen, alkyl,
~C(=0)-RY, or —SO,R™, wherein R' is alkyl, hydroxy, alkoxy, amino, heteroalkyl,
aryl,‘ aralkyl, heteroaryl or heterocyclyl; and R" is alkyl; and R is hydrogen or alkyl;

provided that when A is NR®, R' is not 5-methanesﬁlfonyl—2—methoxyphenyl.

In another embodiment the present invention provides compounds of the formula I



10

15

20

25

30

wherein: RL is optionally substituted aryl, optionally
substituted heteroaryl, or cycloalkyl; RZis
wopiosos2hs y substituted aryl, optionally substPCTYERI05/001815

heteroaryl, cycloal kyl, branchged 5 alkyl, iodo or
het erocyclyl; R3 is hydrogen or alkyl; one or two of
oa(gthrﬁ‘s&gugcaﬂlz abbep@iBtt LRE sQVAES of ﬁro@ﬁfgs tHhesein RA in

ch independent occur- rence 1 s hydrogen, alkyl,
YH¥ren: ani no, al koxy, hydroxy, cyano, heteroal kyl,

retg B?ﬁéﬁggl'y s¥bsti tE’béqr P)ﬁ}’cg%ﬁo% Wsuf%ed }gterg)arylﬁ%d cycloalkyl;

ere IS a oxy

Rq etieppapmally, suhs—ts;ptedand; qwionalhes:t@s’@faqtqd hq’gq:roaryl cycloalkyl, branched
het CH2, S(On, C(=O, CH2(OR6) or
NR7£]&®§8%{I§I%le dc d hnis O 1or 2, RGB and R7 are
mydﬁbg@mgmoaﬂk)ﬂt or Rl and R7 may together forma

3% %ﬁﬁl he bthet 3 @R" %v'hgrel RB;, & rﬁie endent occur-
RS ¥F Lop 24 Rephe bihel 1 R0 Mol ROn Sicmiepeny

R8 negce llaw(dmgem al]aill kalo, am@(o; @komdlydmxy, @@Rﬂleteroalkyl heterocycl-

TR B T B 8 8, ey, i,
hetlweroylkbflyhryl aralk® hétgoatykyd hetenodycRd; i s hydrogen or -

£ RO Lo 8 CEBRTR s el Sphln nis dior 2R and

of R e}hyésagamoraikﬂnmr on provi des a pharmaceuti cal

10r mulzat | r nmore conpounds of

}{ {ﬁ% Yqﬁ%egﬁ%ﬁara%gég dggl |y acceptable carrier,
kdi lis@mir,1; and/ or exci pient therefor. Conpounds of the

RN, 0 OB A B b RT3 o

ar ehyiebgent alkel, £G(=QBR'k onase,R elvdtelrem R'bis alkyl hydroxy, alkoxy,

I d d ki .
Theioior BRIk aRaot IR, RaeSPaL b bR BRERS s gl and Ris
useldycfrogentdteﬂkyﬂr eat ment of di seases nmedi at ed by the

ra-i nfl t t klnes su
kst S A R R R e T
a method for treating p38 rredl at ed di seases or
Pﬁﬂjﬁhiértabp)ﬂ@ﬁof ﬂhe\plnése]lnt mv&dﬁmmqpeuﬂé&}aﬂ)heymtétﬁiml foemalmbiontomprising
ne _or nor
ogaﬁ)ir ore 8913&0*116 S or?g%fr{uﬂﬁ? ancgbpkﬁ ace callg f'lfcgﬁtable ctarréer, diluent,
and/drlekdpi@nstheator.e are i ncor por at ed her ei n by
reference in their en- tirety. Unless otherw se
tated,, t n .0 thj i i " -
¢°ﬁ%??ﬁﬂds 8? elrollsfengli:g:n grfa Imer{1 %rﬁ %gﬁ ddt%rl aﬂlﬁjrlfaé?ﬁﬁ!gé\l/ g)ﬁ}?l%}% gﬁ}ectwe activity
agﬁhstrp38|m ns0g H‘he)nafe otleative lfdfr pddtindse ralativedo tcmm-depsndent kinases

anaqurosme i{lnases T%ce)roe c/>rce):,8 cso‘?‘rf'psou% OF’Fﬁe %Qgsegt 84 Rion din be used for the
treatment of diseases mediated by the pro-inflammatory cytokines such as TNF and IL-1.

Thus, another aspect of the present invention provides a method for treating p38 mediated
diseases or conditions in which a therapeutically effective amount of one or more com-

pounds of formula I is administered to a patient.

All publications cited in this disclosure are incorporated herein by reference in their en-

tirety.

Unless otherwise stated, the following terms used in this Application, including the speci-

fication and claims, have the definitions given below. It must be noted that, as used in the
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speci fication and the appended cl ai ns, the singular

forms "a", "an," and "the" include plural referents
warissss2ehe context clearly dictates otherw sePCT/BPI09$001815

means a |inear saturated nonoyal ent hydrocarbon noiety

of one to six carbon atons or a branched saturated
spé@ﬁ&\ﬁ@h%ﬂﬁ thY %ﬁéﬁé&&’&&nﬁotﬁtsﬁqgﬁaﬂf&&%& ab Oafi an@atiRO M dude

at ons, yl t hyl, ropyl 2-propyl, n-butyl,
plm@brqﬁ@x?ms unlﬁ‘é?ﬂlﬁ@fath clfp?élytwateaﬁ erige | i ke,

"Al kyl ene” neans a |inear saturated dival ent

“AYAT Redh DO P RLM QA mBRSvA @it By droeabbA @no1&tyQ>ﬂVén@fo §# carbon
branched sat urat ed dival ent hydrocarbon noi

atqIR$ pea PEnshsd wapBisd merAvRlent Bygocarhen MR @? ﬂ’éﬁf?ls’éﬁféfb‘m
au?mz edg nEﬁEdBBﬂ @ihw b?dlﬁrl 2P RBYL, ﬁrlﬁltylzﬂ(gf%haﬂ’lt%%ﬂi’}}l 8R8tyl, and the

I'ene; and t he koxy" ‘means
hk’é-m)lety of the fornula - OR, whereln R |s an al kyl
noi ety as defined herein. Exanples of al koxy noieties
“AlIRGéred eneablbl b 1iBER sH@katkd BivhREt kyRiro SR H0XictE b0 six carbon
Al Koxyal kyl ans a . noige

st D DA BRI HL<r BIsTRA T8 81 Pl RBCarGon atorm,
e.2l i¥thylehs, e@l‘i‘ﬁerﬁzsz Qf‘cﬁiﬂaﬁﬂflé@%ﬂ&ien})r(@&%ﬁ@lﬁﬁl\ét 3 e?‘ﬁl@i‘xé‘%htylene,
Xy

groups incl way of exanpfe, 2-neth
IWBUW%ﬁh@%yﬁWdﬁﬁi, 1 met hyl - 2- net hoxyet hyl ,
1- (2- net hoxyet hyl ) - 3- met hoxy- propyl, and

“Akdxd® iR OX wedifty bY th3-foBhile X NN, k) AL koY hIRTiAGicfRaasined
a&n{éfet lgﬁa%rglityf ogrrul a - R—R’ V\heerlrél n R |1§wh reﬂgg ne

he&’rmaﬁﬁwp oxy; rgoigtigsinc aée duf psawt Hmiter fo, nz@ﬂoxw ethoxy,
isophb&y ad fiR likeeans a noi ety of the formula -NR-OR
mhereln Ris hydrogen or aIkyI and R is alkyl as

«defined herein. sul fan Lty of the.

Agl&ﬂ 1 r@%ﬂ@ﬁmmo thfsflo %R ik e %D%éf Ui and B i allyl-

eneAb H&/ﬁﬁdéﬂ Hepél! Bkédepla mrlrgibgpsyinahd& 15 Wa‘?roﬂné&a%aple, 2-meth-
Ra- S02- Rb-, wher al k

g pher s Fa Le Ao, and, 11 éP%bPXY(jﬁ}yﬁp% Sacthoxy-
propfll AEE1- (D WRYxyRThy D55 -exaR®yBropyl.

3- nethanesulfonylpropyl 2- nethanesulfonylethyl

t hanesul f on I y, . and e \
Aﬁ@ 10 THEIRY 3 1 of 1@3} Bl ‘gﬁfrﬁ@ Qm&wﬁi?%g or alkyl and R

1sﬂkﬁ%&@@ﬁna§hg@&1ned hereln " Am noal kyl " i ncl udes
an1nonethy| anm noet hyl, 1- an1nopropy| 2 aninopropyl

t he I|ke The am ety of "
A FioBh GG OF P BB R GRYPEl i de i de L
anda'KydlRyliap dafiked her@and " di al kyl am noal kyl
respectlvely "Al kyl am noal kyl " i ncl udes

nonet h yl.am N .
ATSURYRA REBRobyEieE DT GHOGT Ty disin R el defined herein.
2005/ 085248 PCT/ EP2005/ 001815 -5 |i ke.
Alla'rlaﬂfoynlyhlﬁyﬁ’qabdmla md'>1l§7| afdiesfottinniki Riy-5@giRTomehdiy R? is alkyl and R is
alkyllgr}se ag)élegnecﬁ?ertegy lEke g?y em{ylsulfonylalkyl groups include, by way of
example, 3-methanesulfonylpropyl, 2-methanesulfonylethyl, 2-methanesulfonylpropy, and

the like.

"Aminoalkyl" means a group -R-R' wherein R' is amino and R is alkylene as defined herein.
"Aminoalkyl" includes aminomethyl, aminoethyl, 1-aminopropyl, 2-aminopropyl, and the
like. The amino moiety of "aminoalkyl" may be substituted once or twice with alkyl to pro-
vide "alkylaminoalkyl" and "dialkylaminoalkyl" respectively. "Alkylaminoalkyl" includes
methylaminomethyl, methylaminoethyl, methylaminopropyl, ethylaminoethyl and the
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am nopropyl, N-nethyl-Nethylam noethyl, and the Iike.
"Am noal koxy" neans a group -OR-R wherein R is am no
w@resMsi2e8 al kyl ene as defined herein. 5 "Aryl PCYEP2U85/601815
nonoval ent nonocyclic or bicyclic aromatic hydrocarbon
noi ety which is optionally substituted with one or
RO il Y iR dest i ey 1dnlh et H X Climethyl-
of ﬁﬂ?%%gl g e#eraﬁxy sgﬁég%gg ??gﬁy %%E %ﬁ%ﬁoaﬁﬁ ety
aemr@mﬂﬁ&mﬂ ARyt ylpirasihy] aadidesdike. hal oaI kyl ,
hal oal koxy, halo, nitro, cyano, anino, nono- and
"z@hﬁ’ldﬁﬂéoﬁ&“ 1A0ansTREHY) BORA Qhkreif RNKlBNBG afld RAY aﬂcﬂ@ﬁfé as defined
het er oal optionally substituted aryl, optio
@@Betltuted heteroaryl, 10 optionally substltuted
aral kyl, and optlonally substituted heteroaral kyl. A
“RAt rn@ms%rﬁlan&raem frﬁi’nb@?ch% ¥ bic§HRSIb B hydrdcdBbh Aiety which is

Mor e specr i cal the termaryl _includes,” but is not
optierallg qubstignted W yAme of mpersHiprablpone e Ay thres sebstifitents, each of
whidkSs p &Lifornd

subs%r?ﬁ%gﬂygdng kyl IHeéﬁg?ﬁ%?%ﬁhﬁ#%ﬁE?{hgﬂnn%'dkamnhdodbﬂ
hr-lerlﬂfarrahalmntromepe, FRinos MEPET émrbriraglwermgw methglgnedigxy, ethylene-

@51‘? ac}l5h561‘o§ ?il&ﬁ‘ﬁlﬁﬁbgfﬁﬁiea%gyl r@ﬂtﬁin@ﬂy SIﬁrsﬁ‘Hfé’d P@fé’roaryl

ers to a

opfhenadianh S}/mﬁ@@) Sltaﬂﬂ’htaéé opaipyillys StFQu'Fesl @FEII 92!@9@1 a"sParthUlaﬂY pre-
ARl PALDRHEIH is haﬁH@SMJrE‘ LadifRAR) ¥ lterf'rpﬁrlgl ﬁ@fu‘d@sn Bh{ ¥ not limited

substituted aral kyl " refers to aral
tea pPpenylnpherbihyls2-saplihyk endthedikeopsch @%Hhrc;l cay bs ﬁlrhsmws@ld or un-
liR8AgEd i vely. 20 "Cycloalkyl" refers to a saturated
nonoval ent cyclic hydrocarbon nDiety of three to seven
“rrng carbons e.g., ﬁclopropy cl obuty
gp(l;l{y(l_, hr@f@yq to ampietihf W e i Hsé)p[tlp;gélly substituted aryl and
RgMgkﬁak%MHeﬁg%uggghonalIy be substituted with one or
nDre substituents, preferably one, two or three,

; stityents. Preferably, cyc] oal kyl substituent |s
Sellsieirdvoio ? Foiely ofifie eeﬁelras@?% WhergReisioptiopaliiosupstituted

oAl ka¥tis MIORE M ndil@abkoxy, hal o, ami no, mono- and
i '25 al Kyl am no, heteroal kyl, acyl, aryl and

« eroaryl. " oal kyl al ky| efers
Q‘ﬁ’é %r%f\t/rrléfvlre ror %aptwrr%l&sebé\ﬁwreé e}lef o@?q@ro %ﬁirﬁa which the aryl
Hﬁllé{’?/ Es%ﬁBstﬁ&eQ%fr 'o[ﬂﬁgnzﬂgrr sﬁb&tute@afe@pecﬁvél?' ogen" and

" are used |nterchangeab herein and refer to
rred halides are

y gzoro bro , odo %f
TR e BRSO PROIBS® Bist %w PP EBig 0] thrgpto seven
naglaﬁ@bﬁ@ DajciopeopyRy2108aty) ?@é}ﬁemlrﬁagﬂo@cﬂﬂ$§ﬂ5md e like,

x&lﬁeﬁ@rma* (fH‘t’é’Pgﬁbfs %%rklé’ll%ﬂst tegtagg m@r&h@%ﬁegﬁefﬂablr one,

twdbErd, sutfstidfehis3 aPréf@ﬁbl}h g}rclldalﬂ@ﬂ sutdahRhPRsKY¥ted FBANG e group

an_ al kyl nore&y defined herein wherein one or nore,
ccmsbsp@g gﬁ,qﬂyyl hydroxy, alkoxy, haloalkyl, haloalkoxy, halo, amino, mono- and di-

alkylamino, heteroalkyl, acyl, aryl and heteroaryl.

“Cycloalkylalkyl” refers to a moiety of the formula R°~R%-, where R® is cycloalkyl and R? is
alkylene as defined herein.

“Halo”, "halogen" and “halide” are used interchangeably herein and refer to fluoro, chloro,
bromo, or iodo. Preferred halides are fluoro and chloro with fluoro being a particularly

preferred halide.
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one, two or three, hydrogen atons have been repl aced
Wi th a substituent independently 5 selected fromthe

wQ@r@apsemsi sting of -ORa, -NRbR (where n i s OPOF/ER200$/001815

kb and R are both independergly alkyl, cycloal kyl or
cycl oal kyl al kyl, and O if not) and -S(OnRd (where n

“Hﬁlo@]’k‘tyl”irﬁéa%g &lkyl uBSRBtddQrieh ondid Aot \@midng %I'if]?ékrsllﬁq{a[wgmoms, e.g,

that the point of attachnent of the heteroa

-oeeb yCFs —Chh6lghChl2654herd Bedke: wherein Ra is
hydrogen, acyl, al koxycarbonyl, alkyl, cycloalkyl, or
“B¥et @by indhkydn allgh niély Bs déimRd hedep aneent &yek&lfmeﬁgprefemmy

ot her h droqu, acyl , 0 glkoxycarbongl, al kyl,

0{396}"’8&1’ ee, ggqg@mamsahqyy genaqegggpgdgwﬁ gyHhbstitaent independently

seawtapﬁ@hftﬁ@g}oupr&ﬁgstirggof_@walrkwf@m&%qi K OB¥I1if R® and R® are both
or |-alky1an1noalk [, hydrox

R B KR Yoo 25 BT IR GoEnot) and ()RS Lwhere m is an

irﬁla%?)ﬁ)b% BYd SHMERUE und@ctaMBEE tHht e HoinFEF dtB KSR QFHe heteroalkyl
al kyl, ~cycloal kyl, cycl oal ky| al kyl, or aryl, and when

mpigty isjthggugh a @epnsatamiyherepy k] ig av‘irwg,en,@ysdi Hhewygarbonyl, alkyl,

cpdldalibyl, RlcyQBiIkpRRYE X° SMbRY L WRde lof each other hydrogen, acyl,
Represent atjve exanpl es include, but are not 15

allp i ceeep b allrl Ryl Hyakylalk alkpiylgrmbyinosulfonyl, mono- or
- oy bt di AicRalhs | alkoxy-
ol B s O
aby eyl leslpbionyl or apkopyalkdsulfonyl; pd WERRAPYIR® is hydrogen, alkyl,
_ A Pyl ped
S Otk ik PO} RO 0 Yhen SGIFLIY, 195 WRPY bRACMN, cycloallot-

aligih, ABSRIiInsHy sphsbipyied PhetyhyRepressatstive exapptet inglude, but are not

SR, 0t O o oL AT LR 2.
hydepaimeppylat diydubgmethyleting: ehpdokyhutyl; 2Hétdhshpybutylerhpdroxy-1-
I ' Lic , ) . .
RPN RSl BT B ooy,
a@@gsg],fﬁmﬂghdn eminasplfonyiprohylemethylrgninesudfonsinmetiyl, methylaminosulf-
b
OB AN 8, B SLSEE LB s

oxtedleyl eteesubset abhetenorlkpbi nt of the heteroaryl noiety
will be on an aromatic ring. 25 The heteroaryl ring is

“fg%g%??"’ Irﬁ/eaﬁ’sjpﬁ{dn%?gglgbriq%g%ﬁgm%é%ﬁ%ﬁkgg BEs B 12 Bhfatoms

| uents, prefe ~one, two or
haipg et lease ane aropastis risg ophiatting en¢, rdepurtbitastring hetdreaomnd selected
R
stapding dleat theraftachmenbpoint of the éeﬂemarﬁynqﬁdtylwiﬂ baoanylaromatic ring.
\ . ; . | ) ™ _
Tlhgn hgﬂgg&(ﬂlﬁmgﬁi gé(tgéz%alﬂg ?l’?[;sgt}?g(g {rpé]e[’)eﬁpc{?#lgg ngt)}fll ozne or more substituents,
praferabliy dinaytivo dydhuee Sulbstibiyents, eashrodmndehob éndepeBintlysdenyéd from

e U I
axylinebidgs, but estrrod hiyrdted qosi pryoidiyh furanylsthepmiyh dhiytalyl, isothiazolyl, triazolyl,

B T T

furheyl, idelranvafiirany behartetalyl; baizeisotuiazobl, lbghZotriefadylsintlalyl, iso-

: i | Z- where Arz.is . .
R Bt Rl Sp s Rl R Seomimidpagiy, bens
ispxz200 61 beERU48eBCTMER20052-0p b Bddiny); #nidazo[2,1-b]thiazolyl, and the

derivatives thereof.

“Heteroarylalkyl” refers to a moiety of the formula Ar*-R’—, where Ar* is heteroaryl and R”
is alkylene as defined herein.
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"Heterocyclyl" means a saturated or unsaturated

non-aromatic cyclic noiety of 3 to 8 ring atons in
wohkiosiosame or two ring atons are heteroatons SPCEHEPH®AS/001815

fromN, 0, or S(O,, (where n,is an integer fromO to

2), preferably Nor O, the remaining ring atons being
“I@eterd’@?@l'ﬂe 108 @Sathi¥Re oAl AR IBY nORL AR éﬁfcﬁ’@mmety of 3 to 8 ring

repl aced by a carbonyl group. The hetero 5 'cyclyl Ti n%
atoEisIe WEpeh @mﬁa@nWogm@ma@@dlemﬁq@p@ﬁdé?ﬁw@/frm% G ¥Pn

(»o@érempmﬁﬁg ph&srmt@)z)% ol gﬁ&r@%ewﬁﬁhh}g%%tﬁ@msbemgc

each is inde sel ected from-al

Whﬁqecpaqep@wtwo mﬁwowpnauvdmeplﬁmdrhy 2 qaylany] group. The hetero-
cfYARRB KK be Jﬁfféohﬁi’ﬁysub%ﬂﬁ@%@/ nd%ﬁ&ﬂmﬁﬁ on@&dm@'r@ lpi‘e)f!erably one,

am no, ar'al kyl ere

twe og ﬂél‘rﬁe,].subﬂéu?fé&t??‘é? Qfgvélnch wm@@penﬁmtky selacw Eronhwlobv}oalkyl
hfhy l'lﬁll(p)mtr@l Qtlﬁfy 395 %I @Q)Q’(Kddr%lfn%ﬂngﬁb Nghd dialkyl-

or opt i‘onal | t ut d

argingy fayalkyl i ﬁﬁ@)lﬁ((@hﬁge ?(Iw@peN?g, 1 i§ Ogirdy R’ is hmgem, alkyl, halo-

alNEI ) B&Sﬁﬁg mﬂ drg I@zg:glﬁtﬂﬁ?naxﬁﬁll k%ﬁog.gr gﬁ@%@%ﬁ%ﬂmo %}g)pglonaﬂy substi-

tutes] e, skt ar Wbyl alylooges (@}Pfﬁr(vwbenedlgzs) alkyloHOR host NRR
aigg bsg‘]ty'dﬁrggpk%l %X%%g@%ﬂi R a%]c_llw arezlﬁM%(e%ﬂLljﬁ? lﬁyd?&gen or alkyl),

e$ &)InRy Whem/n iso@l ikteger fmm@l to amﬁdhamlyetmm&ﬁbll is hydrogen,
I i
PRSI, ond IR (PRt A oo, s
e hondkeo, atsrigmmOhmouaalkylhmlmy omokglhﬂklyllino h“ap@rtlchlydy pxaferred

S 00 o OO NI, 6Ll 0T o

alknxy, udeso, thoro- |a$dmhalk}ﬂatrmrtoedraﬂ<yl _anét—ﬁ_i(@ylakn dhupasgioplar, the term
DRl SEC LAY L ORI, ot BLBEI MO ridinyl, etabydropyzanyl,
piengirtty Nogrettylpipkridis-3yyl, pieraginooN rmﬁﬂhwkpyrmhdmhbtyl Aepyrrolidino,
n{qgi)ﬂgﬁ%oo Eiuf)mo Ophoi1|ﬂbofﬁ?cgggrg)hgpgoi %de, ?knomorphohno 1,1-dioxide, 4-

onorp
(]( l—die)ch ‘@mhyct‘bf—ﬂlﬁgxﬂlopyﬁﬁylt) m}mmlmah ythjdazqlizryt, o -methanesulfonyl-
p%pﬁ Hle- —I aa¥1 ’t%eNc'letrWé veggﬁ'erg &/ck'xfof th?%LI d ‘lgebgpt}/orfall}‘r?l Q\ﬂ)stituted.

optionally substituted. Fbterocyclylalkyl nmeans a
Hcilemcyclyﬂfallqyl’i endaos mnicaety Bf Rle foheulei-R-IR wisrah Ryib elkgleanand R' is
cI as defined herein.

hgﬁrecfc cyc oxlilﬁ é{lmaans a noiety of the formula -OR

wherein R |s heterocyclyl as defined 25 herein.

"Heterwy dylpsy'\thednik exyoictyeditise farmulaeOR whereheR fsdretarbeyclyl as defined
heldf R Wherein Ris alkylene and R is heterocyclyl

as defined herein. "Hydroxyal kyl" refers to a subset

of heteroal kyl and refers in particular to an al kyl
"Hetiestoyclylakoge frineped almevietyrof theaforinglas (BRI whereih Ristakybane and R' is

r one, two or three hydroxy 30

h&rérdzgaﬁaﬁﬁag@ﬁg%{%%ﬁat the sane carbon at om does not

carry nore t han one hydroxy group. Representative
“Bxdnepyakyll nefbradea suhset efthstanealkyl japd referstim particular to an alkyl moiety

ab&%:[ %ﬁ%@%{'ma’c &u?éf?ﬁt%ﬁ%@ﬂ% tcﬁ g&%ﬂfef&%@f oA ltw? or three hydroxy

roxypropy r oxXyne

gmqw,cprgxlydb@ thyit the s3migyeirbown yioes Aotrarty oxgro [ghzy1 one hydroxy group.
r t

R%px% %It%}/x%regg%ﬁ fe? {/}1\6 ud§2blpt gﬂj%f;%t)r/lghxlt% g Hg}grﬁé%?l I21-\f1lydroxyethyl

Z@V@WU’PWWrQX@IMrbMIWethyD ~2-methylpropyl, 2-hydroxybutyl,

3-hydroxybutyl, 4-hydroxybutyl, 2,3-dihydroxypropyl, 2-hydroxy-1-hydroxymethylethyl,

2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-(hydroxymethyl)-3-hydroxypropyl.
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WD 2005/ 085248 PCT/ EP2005/ 001815 -S "Hydr oxyal koxy"

neans a noiety of the fornula -OR wherein Ris
whyasoszizat Kyl as defined herein. "Hydroxyal KyPEWEPZN05/001815

means a noiety of the formula gNR-R wherein Ris

hydrogen or alkyl and R is hydroxyal kyl as defi ned :
IIH L

Ok G ULty LA T0h L OR TR0 % THY Bl s defned

hﬁVﬁ%ogen or alkyl, and R' is hydroxyalkyl as def i ned

hereln Fydroxycycloalkyl refers to a subset of

oRPAIMAm IR eleands nﬂﬁét& Bﬁglel'f&rn@\lﬂﬂ RARSPREERIR i ‘BZ!hlo\gen or
a@ﬁLfrs(to a_ cycl oal %%q nnlet as defined herein wh
18R Aphdrofgralipd e B R @fntmo "or three, hydrogen
atons in the cycloalkyl noi ety have been replaced with

"Hy@bbﬂ'}'fﬂksﬁalﬁ%aﬁ&l"iﬁéahH 8 'ﬂr‘imet?%@ﬂﬁsf@fﬁl@lta' RQ\IRX%%?m Ris alkyl—
-, or ydr oxy-

, ut ar
eeszgﬁ &fﬂ@féwgen@ﬁ aﬁwﬂ ang Bk ] hydrs;;?/ﬁlayfamd@n@f&lgﬁra@eans a
noi ety of the formula -OR-R wherein Ris alkylene as
‘“H@ﬂtdsxgzd/cldawm refeddd aRubbdt oP ¥yl Ayl mok@pNd Mdinl QRN NaBspecifi-

ani ng vent j onal sociated Wwth it in
C%“)]'rfﬁﬁe to@ gFlg Vlcm%%%é#gﬁ herein wehere gpe o BT Preferably one, two
of tiaed hearabh 8todls iAehd&cHaBi! ﬁ‘l‘éfe‘@y Ritred By g@&@ﬁ' Wit® a8} roxy sub-

|ncluges hal @ (such_ as chloro br onp,

StfugRy rffserﬁﬁlwanﬁal@ﬁ%@w% bh{ats gt h@pw F‘bz%’tfbnor 4- hydroxy~

cydiehexyl 8 dDthe IREET OXY) , aryl carbonyl oxy, mesyl oxy,
tosyl oxy, trifluoronethanesul fonyl oxy, aryloxy (e.g.,

t r pphenoxy),
I%Yrtﬁyg“:“ﬂl%‘?’ﬁy st %m%ﬁpﬁ%leyf%fﬁaﬂe HeRrR Reherein &y pligrlgne gs defined
hemebhsidd Ritiegydygnyl " nmeans a phenyl ring which is
optionally substituted in 20 dependently with one or
re substjtuents, preferabl ne or,t substituents
LBy a5 64 Reape G eaHend amgciatecday iy f o pydheigpreanic
cheriieNy, i.eh) ah Q&irﬁ Yk a ghadpa@bkinx yf béiﬁé @Jsplﬁtetdr’tgﬁ a n@dléiﬁiﬁlle and includes

nedlox ened and a
b B ST rpio %%%ﬁﬁag MhSasals av@ﬂm Sifa ooy, alkylcarbon-
YRXE (.6 ez(t"e‘;dxb)itar)ﬂ@arb@&}l?ﬂy hﬁiyﬁéﬁpﬁfsﬂﬁﬁy Qnﬂxlloromethanesulfonyloxy,
ar naceut i nposi.ti on a gen rally safe
%quggv Ay altrféﬁmw)bﬁnsth@a é\iﬁ 31 gy hpds oy g gad the like.
undesirabl e, and includes excipient that is acceptable

« D@fl ox‘(ﬁly&ﬁbdlﬂﬁﬁéd WhenydS mkehd a 9&&3}11@@ Wﬁl’lﬁﬁ@ﬁt‘i—‘éﬂaﬂl? 8hbstituted in-
rnaceutlcallé accept exci pient” as used

AP R OBF PT EAars oHbSHAE 1 BRI Ene Bty pSRBRES selected

frRfdthempt eup d’tﬁﬁsﬁﬁgoﬁaﬁﬁﬁ debHi, Qlkbxy, hal%ﬁﬂk&ﬂﬁﬁl%uﬂ{bﬁ)amhhé nitro,
npound neans. a Salt that

accept able of a c
Cﬁ‘i’grﬁﬁ@é’uﬂ%ﬁ%ﬁ? dig C%J@E%Itﬂd@?%{n@dt%ﬁlt possesses the
desired pharnmacol ogi cal activity of the parent

“Blﬁ)ﬁ'ﬁﬁdélﬁwa Séiﬁbblé akdipieh C‘fhé«h‘ﬂ@ an @ﬂ@lpl@ﬁt t@xaﬁﬁ is¢fliDR preparing a
alts, nmed w.th i norgani %ds such
ﬁ%}%&%ﬁl FRmPOFLQP thRl i BERsT W ea BP0 el peitheg biqjogically nor

ofHetwis€ uﬂ@ésﬁabl@,@ﬁﬂﬁ@ﬁdé‘s ea€ibfbnt A€ istddptdthefor YetefiQiRMAe as well as
hvvlth gﬁggnlc a i ds sy as acet c aci
LeR Phagagsptical 48s: o @Vé eamp&t

cification and claims includes both one and more than one such excipient.

propi oni c
le exc1plent as used in the spe-

“Pharmaceutically acceptable salt” of a compound means a salt that is pharmaceutically
acceptable and that possesses the desired pharmacological activity of the parent compound.
Such salts include: (1) acid addition salts, formed with inorganic acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed

with organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropi-
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WO 2005/ 085248 PCT/ EP2005/ 001815 -9 onic acid,

glycolic acid, pyruvic acid, lactic acid, malonic
wa@eood/oseueci nic acid, nmalic acid, naleic acidPCT/EBPBE0F/01815

acid, tartaric acid, citric aegid, benzoic acid,

3- (4- hydroxybenzoyl)- benzoic acid, cinnamc acid,

orﬁ@ﬁgg | g'l}?coﬁg haﬁ a[{??ﬁﬂ@ H&4| l’lhétﬁrltcﬁi ﬁféﬂ&nc £4AANEIHLR Falic acid,

di SU fonic acid

makw;asxdeﬁyemam @ttt asida 6iaS agdrbeareis agidohl 4 hudiogybenzoyl)-
behzGid 'aaaoaﬁ?gﬁﬁza%nﬁ stihhan a%lc?%than%sﬂrﬁglEQf fad, %ﬁ?a%%lflf%ﬁi&aad 1,2-

aci d uenesul fonic acid fonic acid

etianeedimyifdricydid. G oydr omeﬂ@@ﬁs@foeaﬁeaq barasosylfonicaeidg4-chloro-
begﬁéld"egllﬂ 9@&18 ?ﬁ%ﬂ'ﬁ%ﬁﬂ@gﬁ%m a&%ut yﬁ?ﬁéxféstﬁfﬂn@c acad camphorsulfonic

rlrret acetic terti ar acetic
acncladsrlyrethyllnlcryu}q[bZQbogt-Zgnqdmwhoxyb@ Agid, gﬁm@anﬁomc:mdﬁ phenyl-

pﬂéﬁwan%Qﬂgﬂﬁigﬁa&@E& qu ?éjtﬁ%dtﬁi&)?fc% dsfaﬁ A1 LG AR vagiid gluconic

coni c aci salts

acith ghimdicocish by duoxpraphghmic andshlicylia pedt stesiepsidgnthusprisaeid, and
thl;];' glﬁé 1 rg?)o%agcg FCQIIRM %eﬂ%&maalad'l@;grrotcgl nlgr eserftih ﬁleliﬁként %?Bund either

i I'ne earth ) Um num- 1 on
is cepdacdd hpnesetaliivh, g, 2or leati wetabion, andkaline earthaomioasn abiminum

. di j ; - -
o AL REL U o P AT, Vg IRL DR, icton
olamahe; proodthegtinags -rogbdgiustminehantydabike. her ei n and

refer to any conpound which rel eases an active parent

TIY t!é%n?é&%scﬂglgg 2h® ;]%:er L ” %ré %s';eﬁ izWef’cFl ﬁ‘%@glﬁfé?& an®Prefer to any

pro

copnpimgdgrhiol r%lea@cﬁnmmje mremdma pecordiag éo Boleplda dn tyo when such
0 M

T

arapaépfaraidtyi mn@acymgfaye blenmkce@me’donah graupds)tpoeseet leathe cerhpound of

FRTEE o RER R4 A DSA U DRAAS, Sl EoL

pﬂ&lﬁﬁl@mﬁou@do @podmgalnchnﬂp ootng oofidsafiiounalall wiseréia radeydrctxy, amino,

ool QuRcB0 oL bR B8 SLERYSMLLN ht 018 1EEHSIERRS Sny gromp
thﬁﬁﬁn{a bt bbé@xgeﬁ in EMW@E&%Sn@ﬁte@h@ﬂédJ@ﬁirbm andifp, ulfBydryl group,
to,

not e
g %?PK%JY Farrcee dredioes bEnera R Enedimietio: supr Gasicete
dlﬁl ahﬁﬂ@@@tai@esﬂfbhn‘d@k Iéih@S ha&[&?sﬂﬁfé@ arﬁlﬂﬂih@@até &er@&ltatlves) and carb-
ara?.tsﬁgeﬁnelég él?rg]etgolg%g%c?cg%@néfﬁ oém@q n;:latill g?gl?ps, esters groups
(el E&I?Déslteﬁﬁ,eﬁ&%ahn@&ﬁﬁfdﬁ pst&rk) @f&faﬂﬂ%{)ﬂ fubbtieal ?Rﬁﬂps, N-acyl deriva-

eri, N- acet
Uws?@ﬁ&ﬁ\" erepitsaisist o Sl Pateaodh raggats Geminp fctiond
F@ "obcﬁﬁ%' ice?z[lé? UpSEls élﬁ?l |eﬁﬁf}es’%e@@ﬁtk%{(?me aﬁﬁ&}aﬁieﬁ y@fdnetietal groups in
ers, of _ketone a ehy ncti.onal._group "
%m}aﬂa% FOrmE AN ﬂg%\éee Fhedeiined $15 wm@ga%s p1-92,
ElebeviePaséws ¥ o o%f&qr(y%) pl-92, El eseVI er,
Yor k-'Oxf or d (1985) "Protecting group refers tp a.

rou i ng of nB t hat when attached to a reactive . )
Eﬂg BroUB( E: ferrd a gt mElatoms e when aﬁaﬁbﬁg&%ﬁf%ﬁdlve group in
a H&@écufe%ﬁ&slk‘s \edl Yaes Ex%pémﬂﬁﬁ rddE@¥i6C tHxBhpls @ Pfotécdtihg gb@ups can
found.in Geen and . Protectlve G oups.in

b dp faeen apd Wints, Brodeckive Groggay Orghgse F’Fifs%n(%iﬁ‘?}“ ed. 1991)
aﬂ?ﬁH&frﬁs@ﬂ a8H FdrrisorlCQMPEOSH PRI SShBREE OrEdr@defiods, Vols. 1-8

Vol s. 1-8
(John ery and Sons, 1971-1996). Representative amino protecting groups include,
formyl, acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl (CBZ), tert-butoxycarbonyl
(Boc), trimethyl silyl (TMS), 2-trimethylsilyl-ethanesulfonyl (SES), trityl and substituted
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(John Wley and Sons, 1971-1996). Representative am no
protecting groups include, fornyl, acetyl,

w0 pioslossaavacet yl , benzyl, benzyl oxycar bonyl ( QBZI/EP2005/001815

tert-butoxycarbonyl 35 (Boc)LIP[inethyl silyl (TMB),
2-trinmethylsilyl-ethanesul fonyl (SES), trityl and

tr?t&'p%ﬂ)hﬁé" %Eﬂ%)g;@a%ggﬁl g ;%gléaégMFﬁ%@&%&gﬂ%@OC) Ltro-veratryloxy-
cgbpnyjéNg/}Q,@m C Bﬁmpﬁ}jtat(we Mpdyoxy protecting groups include those
wﬁélter tfHe Kﬁdh%&f gIlOQl?XS cifiRt RQMMEd &M@lﬁedm Jsm%n&)}l ka%d trlgyl ethers as

eprese t at y r oxy tectlnﬂwgrou i ncl
wigh at dkylieghasy deteaby @pmyl ethexisi thig kg ylicthesgianst allyl ethers.
alkylated such as benzyl, and trityl ethers as well
“BiaBh&Ydr ‘%fe@ﬁﬁé)t” bed &@&XQ&Q&)&%@QYL &@Qﬁfn%’the disease, i.e., causing the
trialkylsilyl ethers and ers. reatlng or
chnigad syBipms ofithey lmaé%a@fetmdwﬂmagsa m(amym?ﬁrt 23 brexpheed to or
pFHASSBSR toithEdise @S s hBEyet &L ew ﬁ@é r pRbmb Bethe disease;
dlgggse got tgedeve opslﬁﬁg 3 O ﬂ%égﬁﬁl mose ¢ ciseass
(Dgnbibiting tBafisprsed - nrresting cmrgéweg ﬁxqtdeﬂ%@@nmﬁow disease or its
PR/ BBEAS br O %ai& ést}{gﬁfs%'é i, cs%rga BRAGE of fhéMisease or its
I nhi bl tlng f he |seas ,arresti r reducl ng
dﬂﬁéidﬁvéﬂéﬁhent of the disease or its clinical
synptons; or (3) relieving the disease, i.e., causing

“A QRS RAfreb iR HhRERS Bre@hs the SmokPt 654 &hﬁﬁgund that, when ad-
synptons. ™A therapeutically effective anpu means

i pisteasrbipr mamumel Euripretinga divaase, inpefficigat torpffiartsteh gatpgnt for the
dﬂe MRl « Qfapkﬁt?ﬁﬂ Bffec vgbﬁgaﬁt@ a@lnll%alif'%fefablﬁdlﬁgt)nttﬂe compound, the

ct suc r eat sea
dw@éh;é eap & severty a,ndéhq? @9& Wfﬂé bﬁ’t‘}umf thegnpmmad ks befepaiedi ng
on the conpound, the disease and its severity and the
AR9Sed NRLGNhe t&hG“thRE dEéi‘&d%W@* arldo tp(%etd@ﬁﬁé@ﬂjereﬂﬁg’ afSSused inter-
used herein, the ternms "those defined above" and
changgaldy heneuwexsi wherrgierriagdo ayardalle frgorpetiatas ¥ apfexgnce the broad
dPEEAbA oRRR va¥ISP of HEELI ProRreq, Ro¥ASr RS anll BERE E&?@f&ﬁieﬁm-
by reference the broad ~ definition of the variable as
tigps, lif a9 pref erred, mor e preferred and nost preferred
defini- tions, if any. "Modul ator” nmeans a nol ecul e
“hadAlak St ’%&EQ 8 %Iéﬁl&h&ﬁﬁ%&cts whe a'tﬁtg@tr qq{eh%?actlons include, but
I nclude, but 20 are not limted t agoni st
a%?rﬁcéél@fﬂ feshto, alst: RatagpRist, apd ﬂtféﬂﬁen@dieﬁé?(bhﬁem
"Optional™ or "optionally" neans that the subsequently

“@Eﬁ@ﬁélb @Q “ (ﬁ:){ﬁ)@ltallf"" 'médrs Qﬂmh@ﬁﬁﬁequ@ﬁﬂ Qé’stcnﬁ&f:‘gveﬂpbr circumstance
occur, that the descr] ption i ncl udes i nstances

IR Y6 nf—‘?f]emé\?’éﬁ‘ifa & that Feiebaripiion iBdedssdngrRses Hagrbeerent or
clr Bt 68 dcbud QRS ifd@dnces’ 1Q'V?rﬁ§!§ﬁ Jekdig. means any
di sease, condition, synp om or indication. 25 "Inert
JQrganic solvent” or "inert solvent" nmeans the sol vent
“Pisepsgsiate’ Upers aphdiseashdPRABINE TIMPtomeoF B4ifi8R: bei ng
descri bed in conjunction therewith, including, e.g.,
B@&ch Bfnic E&llzéiﬁﬂﬁn “m%@ %l@fﬁtt’ hie'faﬁs thle @61&?&)’1%&?&&%1'& the conditions of
| yl for e, chloroform, ne ene chloride
reaﬁ}ogﬁ? FFREA AN ComERfEITREFRD, mcstwtnpﬁj le-geDgBYCRE, toluene,

a&&&&ihﬂ@%@rﬁb@roﬁ?ﬁi e dlﬂﬁﬂt}yforrﬁﬁm&e, &ﬁbﬂff@rm, methylene chloride or
eth propanol I sopropa

met hanol
d{%ﬁqrgwf}gﬁgq dic pmgﬁ@e, d@g};}aylcﬁt}pfg, etgﬂdmftﬁ'@ aGefqne, methyl ethyl ketone,

methanol, ethanol, propanol, isopropanol, tert-butanol, dioxane, pyridine, and the like.
Unless specified to the contrary, the solvents used in the reactions of the present invention

are inert solvents.
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"Sol vat es” neans sol vent additjjon forns that contain

ei ther stoichionmetric or non st oi chi onetric anounts

“@m@L MiBns SOREE aqqffgﬂ%ﬁﬁ s Ay gorﬁaﬁlee‘i]t%@pﬁ&c%l%n{crtﬁpo@non
fixed nolar ratio sol vent nol ecul es e

stqighiemetricrranciits of selvane, Somtagomipsumida §ave astohdertcs to irhp a fixed

théigr ra%@lo\f%l‘ifeﬂt%nal@&ﬁ{as 1%0 oﬁ??été’lﬁﬁ@scﬁgrs@ﬁg tgucf% i%ng}’r%r Alfvate. If the

when the solvent iIs va e
shyeml ie wRsE éheesolwamﬁo ed isarhydrase.vaentshe sobeent drebiabat, |ﬂumsolvate
f&fm&f‘l@ aRGlcBREGte MRt at%é"ir@ SorHedMBLBE cMhbRaQ08 ?an{ B8nore mole-
subst ances i n mhl ter retains Its Rolecul ar
e pEWalsT WHh@ne@ﬁ‘dte substhiasain which ghagatabietainsits molerdaestate as

||. H n d
}%obn@n%ﬁ%m s;1 n?%%mr%ggi%r%k%er g{;‘r t@({l manmal i a

class_including, but not limted to, humans; non-hunman
“Sebisell excansEnmaBale mdmomn-masemaleeMaaralonteans apyesemher of the
ARRKEN. SRRGhARdink A PRE hlﬁgﬂe& 1S A r’r‘d?'{ hfan Eﬁ'ir?a‘?e% such as chim-
sheep, goats, anf swi ne; domestic aninals such as
peatish erd otheyapes and meostkey speglssfaimo ayinzatd swah g ¢attle, horses, sheep,
g%!ng delrﬁlgwfqu %Bﬁ‘%itlcséhglgﬁg?é F gf.]t?blms saeﬂ{jd &]lﬂé gg%grﬁ&%sammals in-
cirdengwstdenispjuchds radss, nbpft, dad gainda pige alnudltbe 1ikeh & xgphas of non-
rii b
PR ihcluliE RO B por HEAGH TR LGH: ke, 285 18fm " bject “does nor
depeigiarpartigdar agepesexi ng t o a variable incorporates by
reference the broad definition of the variable as well
%%ft%lﬁ‘?%%sg%’eﬁ?w fhovP Tﬁ{@‘rtﬁgsq d@ﬁ%cﬁ?&&n?% Efgxqmg to a variable
ineasperatas brigeferende theém@?:d gafthitigmesf thefasiablaay well aa preferred, more
prOEHLE 2hd B ggéﬂeféﬁed%ﬁﬂﬁzoﬁg% or mxing two or nore
reagents un appropriate’conditions to produce 20
the indjcated and/or the desired product. It should be
Theserans “dreating hatontrsing e aed 1rorctingl Mﬂnepr@f@mmombemmal reaction
rhaydh 9@&1?1? o?ﬁﬂ)’uﬁ% t'ng'g r {5l feﬁg?ﬁ% ‘?In%? tagﬁ%\é) n;% Leonditions sto produce

necessar res I rect I nation

thevmdi ce@gimndéorvthe desingd p@dmt tlit alncbt;ld hddppreciated thatttheregction which
p'?ﬁcm%s B3 @eall® Eﬁd/o ecregﬁ? lhot%res s%ggge%&ﬁ diBctly from
e m xture £1 nat e & f

th¢ carpleinption @%W@cremtmlut:MUe@emmEﬁ ac#xiaddmstthelzanwbe one or more

S0 e SRR oS R 0B Bl Sormasion
of Srepndisaied edd oy hadnsired pradectgener ati on of | UPAC
systemati c nonen- clature. Nunbering of the ring

In %@r‘ie@ﬂ‘ e r{?li]x‘?efngﬁmr@ %Eeb&ﬁ%‘g%%‘ﬂg %@nq?ﬁ&r L4 BREA RO ROM TSy 4, 0,a

own by rnul a
Bellsteln Instltute computerized system for the generation of TUPAC systematic nomen-

clature. Numbering of the ring system of the subject compounds as described herein is
shown by the formula below

4
5 3

P
OL)=
6 N =4
7 1
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Chem cal structures shown herein were prepared using
WO S0S08R4%ersi on 2. 2. Any open val ency appear PCDEP200#001815

carbon, oxygen or nitrogen atpmin the structures

herein indicates the presencé of a hydrogen. In many

[ 0 R @ . .
CEBSa TEh e Ghop BHH I e figh el ugb RIS LB p2. Any open
vagamiop dpprening oofa datieni, pxyeet iconittdgen stam ecthestnpomsdsren indicates
I I y/lZ ~-N R XOi VA XNH((II)
th\%%g{s%?%%}&dr%eﬁi Rl and R2 are as defined herein.

I'n certain embodi ments of fornula | or fornula Il, A |
Inragihiecrob odirzptsSE @ mpulCl,+) 0. Il Ger@ip ¢raRedinmntsEforngila I, R™ is
m&%ﬁﬁr Preferably Ais O In certain enbodi ments of

or al or formula Il, X and Y are nitrogen and Z is

CR4. In other enbodiments of formula | or fornula_ ll,
Inymamterb ediment s of sageinventipnvthe sulgegt compoyndy 4re of faspula IL:

enbodi nents of fornmula | or forrmula I, Xis nitrogen

and Y and Z are 4. In yet other enbodi nents of

formula | or foryrula Il, Y is nitrogen and X and Z are

CR4. 15 ldA-certfai n enbodi nents of formula | or

formul a Z are nitrogen and X is CR4. In many
sugh_enb tssof formula | or formula Il R4 is

pr ef eradbl yXhydrégen. | n certain enbodi nents the
conpounds of the invelbion are of formula Il R4 R 2

NO/ N Rl_l-lANN_H(III) wherein A, Rl, R2 and R4
WS IS Rd herell ., WR:R0GRAR5248

In certain embodiments of formula I or formula II, A may be O, CH,, S(O),, C(=0),
CH,(OR®) or NR’, or CH,,NR’. Preferably A is O.

In certain embodiments of formula I or formula II, X and Y are nitrogen and Z is CR*.
In other embodiments of formula I or formula II, X and Z are nitrogen and Y is CR®,

In still other embodiments of formula I or formula II, X is nitrogen and Y and Z are CR*.
In yet other embodiments of formula I or formulaII, Y is nlitrogen and X and Z are CR",
In certain embodiments of formula I or formula II, Y and Z are nitrogen and X is CR*,
In many such embodiments of formula I or formula IT R* is preferably hydrogen.

In certain embodiments the compounds of the invention are of formula III

R4

R
N N
RN A/&ND E’N

(I11)

wherein A, R', R* and R* are as defined herein.



-13 I n other enbodi nents the subject conpounds may be

of the formulalV RR4 N O RANNHC(IV) wherein
WO\200R08522 and R4 are as defined herein. |In stPCT/EP100&001815

enmbodi ments the conpounds nayhg of the fornula V R4

R2 4 Gl IN5ANNH(V) wherein A, Rl, R2 and R4

I INEHs HeEh | the
R P R Bt Eha S b TRV N A
R4 (VI) wherein A, Rl, R2 and R4 are as defined
herein. 10 In furm%er enbodi nents the conpounds maybe

of theformida VI R NON ON NAH R4 (VII)
wherein & > and R4 are as defined herein. WD
2005/ 0852 / EE'QOOS/ 001815
~
NG N
(IV)
wherein A, R}, R? and R* are as defined herein.

In still other embodiments the compounds may be of the formula V

4

B R R2
R* {

. JOL x
R~ 4
"TAT N Ig

(V)
wherein A, R}, R? and R? are as defined herein.

In yet other embodiments the compounds may be of the formula VI

R R?
N A\
Rl Q /N
R
(VI)

wherein A, R}, R? and R* are as defined herein.

10  In further embodiments the compounds may be of the formula VII

(VII)

wherein A, R, R? and R* are as defined herein.
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-14 In any of the enbodinments of fornulas | through

VII, Amy be 0, CH2, S(On, C(=0, CH2(OR6) or NR,
WoroSHR2MR . Preferably Ais O In any of the PCI/EP2005/001815

enbodi ments of fornulas | threugh VII, R is

preferably optionally substitu- ted phenyl. 5 In any

I
Irgtn;l @hgtﬁgeny é?lttssot%{) iagamitﬁ@@logp véﬂrt];;lett&t} r?\é?n cﬂi%' s[@Y, C(=0),
CéltoBNmenR’, of CHoMNRI} Zseferablirois¢h Vi, R maybe
2, 4-di fl uorophenyl, 4- quorophenyI 3 fl uor ophenyl,

I%'ry gﬂbg PRSBYimer? @fr%amttﬂra? ]f‘ﬁiu gD VL ﬂ%ﬂ is referably optionally substitu-

uor opheny p
tQipwa]uoronethylphenyl 2- tr|quoronethyIphenyI,
4-met hyl 10 phenyl, 4- nethoxyphenyl
P4y S GOLALRREAN o Bimdlnd] BRATINDIR! by b 2Lk AR LGF 240
halophendl |y substituted phenyl, optionally substituted
thienyl, or optionally substituted pyridyl. Preferably

Iﬁgn-)b §f the @Hb@ﬁﬁ‘hérﬁs %ﬁﬁhfak‘t ﬁgowl P\1 i %BQY 4051ﬂ{1&%phenyl 4-

dinments of fornmulas | throu mayoe

ﬂ@@tqpcbﬁayh 3rflyarephenyly & ﬂpgt@@ewlttr%wﬁ&t & chmrﬁyhenYhﬁr%glﬂuorophenYl
44#1‘%1&3’0 %ﬁklgfl!ﬂ@fl& -t O ¥ thy PR X Bl ¥methylphenyl, 4-methyl-

u kKoxyam no, het'er oar yl heterocycfy
phendrboyethapyaheyl, 3, Ardichlosenhenyl o ls3- htet@flw}cﬁ-w al k-
oxy, thienyl, am noal koxy, hydroxyal kyl am no,

IRYAY Qf(t}ﬁ@ |eh%'oﬁfﬁ1&ﬁ?bf‘ﬁbkmuﬁ§ ?tﬂ%ﬁgﬁ(\’ﬂ Rf ma be o?tlonally substituted
Eyrl ﬁyoxy of the enbodi nen f or mul

ermmremwa tubsmlt@éathlwl ﬁhéﬁwn*’@y‘zﬁﬁiﬂbﬁ%‘ﬂqe9 TN |Plefzt?%h’R is
fluoro, brono, nethyl, methoxy,
%ﬁ??ghﬁﬁgﬁggﬁggﬁﬁgltidyl nDrphoIino benzyloxy,

4-met h Iplperldlnyl 2- nethoxyet net hyl a
In gapPbips gyrbogiments A fg)ngaplas Lgpugh %Hngn@ay be rTheny’l optionally substi-

tﬁt%a Wt}ﬁtéhtf, emayt ’am’)mg? Ay aqwt@n Q%i‘dé(y 12 Y&, a%x?tquzmanyl

( olin )-e t hoX et h antno
HQOWWWdh@RWEMIW%@WCYC%ﬁ}SWCtYﬁ]yhl ryt»éteﬁwc VioxYs heferocydyla&-
Q?/ dchféiﬁ%l? LRl AT R ?@%’QIY(IY TardiySl 'h‘}&’di%lﬁ'}’lhmu%ah% )éralkyloxy, or

pera n-4-yl oxy, yran-4- 5 0xy. In
ments of fornmulas | through VIl, R2 naybe
2 chorophenyl 4- fluorophenyl, 4- nethoxyphenyl

I3 attté Efth@%rfﬂ%‘d%lﬁ%ﬂ@ @mﬁ&nlu%m 't}i?fbﬂg}?VYIl R2 R ibe Ipﬁe&yt Wptionally substi-

tuteﬁyatfbsWeﬂwro ht%zwbxlyrﬁﬁ@ﬁw trléwer@nt?élttﬂw?’ﬂdtfl morpholino,
b@h%%)ﬁéhﬂnethyl%ﬂ ertﬁhﬁmﬁl-meﬂl‘oﬁ@ﬁ)ﬂf}ﬁéthﬂaﬂnﬂé JisopR&FBKy; pyridin-2-yl-

t hoxyet hyl net I am no)

ethaxgoprisgeRFBIRHRLYLE @Wf@}@fpmpgxw Z%ﬁ;@mh@%;nﬂnorpholm 4-

yﬁ) % r@ﬂ}ﬂgbhy%éﬁ% o?ﬁggﬂ)e’ E ;Lp&lﬁg&%&r] itg)é%(g%ﬁeﬂﬁ—«él -ylmethyl, (2-

hyérqumwt)amtnomhvéttw gEymepht cacrxewﬁn in-4-yloxy, or pyran-4-yl-
(2, 3- di hydr oxypr opoxy) - 2- nethyl phenyl ,
05/ 085248 PCT/ EP2005/ 001815

In any of the embodiments of formulas I through VII, R* may be 2-chlorophenyl, 4-
fluorophenyl, 4-methoxyphenyl, 3-trifluormethylphenyl, pyridin-2-yl, pyridin-3-yl, thien-
2-y1, 3-(morpholin-4-yl)-phenyl, 4-hydroxyphenyl, 4-benzyloxyphenyl, 3-(4-methyl-
piperazin-1-yl)-phenyl, 4-(morpholin-4-yl)-phenyl, 3-(2-methoxyethyl-methylamino)-
phenyl, 4-isopropoxyphenyl, 3-(2-pyridin-2-yl-ethoxy)-phenyl, 4-aminophenyl, 4-(4-
methyl-piperazin-1-yl)-phenyl, 4-bromophenyl, 2-fluorophenyl, 3-benzyloxyphenyl, 2-
methylsulfanyl, 4-methoxy-2-methylphenyl, 4-(2,3-dihydroxypropoxy)-2-methyl-phenyl,



-15 2-chl or o- 4- net hoxyphenyl , 3-net hyl pyri di n-2-yl,
2-fl uoro-5-net hoxyphenyl, 4-fluoro-2- nethyl phenyl,
WQ 200508388 hyl phenyl , PCT/EP2005/001815
2-f|uoro-4-(nDrphoIin-4-y|)-phﬁp 4- br ono- 2-
fl uorophenyl, 2 chloro 4- et hy phenyl

rQx t
chﬁlgﬁﬁg—g?égg 9, hox Iﬁé J‘%% @ y 'ﬂ%orcm.? Iﬂéfh&%ﬂ&llyl 4-fluoro-2-
r;ze Hpsesy 42~/¥ rse’fav bmvéx&ﬂu@m&&m%plyﬂm&wb phenyl, 4-bromo-2-
Sﬁklgngr 5= M&B%%ﬁﬁg}ﬂﬁg Oé% )? metﬁxox%phoe%lgl 4- h{ldroxy-z-
IPﬁgby Repil ,n4_— ~rdroxyst enyl 2-chloro-4-(2,3-dihydroxypropoxy)-

p%eﬁﬁl @fcﬁl'&o-(élzhﬂ'r%ggﬂyﬁrﬁ Qﬂg()r(?ﬁqgﬁrydﬁ’&@@éﬂoxy)zphenyl 2-chloro-4-(2-

| ~4-
021%3{1&#1047!!}’1]( ﬁtbp@ﬁcphenymgngfmfﬂy@rdm@hxlam@) -ethoxy-phenyl, 2-
c‘EIHrQ r%%g cflg}é&}ﬂg)gﬂﬁ (%{ygﬁéﬂa)i aﬁl:lﬁBstIi I'E}‘Aor?l%lﬁpxlylmethyl) phenyl, 2-
Cblqm’r%f?ohﬁimmrgpxl nymethy enyF 2- chloro 5-2,3-dihydroxypropoxy-

ﬁmg?ﬂoxyrret (SZI#MW&?I }S}O—E%r}?})dm)%reﬁlt%%)oph%n}l% -chloro-4-

y
lydeaxyoney Phemuyh-?saﬂwm/ph@wﬂfIZ et‘gos)myondm 8~y{-pheiiyd, 2-chloro-5-(2-di-

rg&hﬂ])éor 10 e@ﬁ’&}&‘gg&%y 1%%r1d1n ~4-yloxy-phenyl, 2-chloro-5- -pyran-4-
Yeosgyhplerngl, 6+ @yn@thylmrl@mécylrplmfyyl or
2- nethylpyrldln 3-yl-phenyl. In any of the enbodi ments
f I I
e E S heh PP ies ek %?zﬁmﬁ%e%r%mﬁ%
conpounds maybe represented by 15 fornul a VIII
Ig many goppodimenta of thexnventopbeisybjedivormionndemeri b@feppiesented by
BAdud vig | ndependently fromO to 4; each Rl' is
I ndependently hal o, al kyl, al koxy, hal oal kyl, or
cyano; 20 each Rl12 is |ndependently hal o, al kyl,
ani no, al koxy, hal oal k) wioxy, hydroxyal koxy,
al kyl sul fanyl, al koxysg het eroaryl, heterocyclyl,
het erocycl yl al kyl , heterogycl yl - oxy,
heterocyclylalkoxy, am hoal koxy, hydroxyalkylanino
ar al kyl oxy, or
Z, A R, R and R$ are as
. g@tMn enbodi nents of formla
Vi, A naybe 0, CH2, §O,,, C(= C&VH (OR6) or NRY,
or CH2 NR7. Preferably Ais O 1In certiain enbodinents,

conpounds of the invention maybe of fornula I X WO
WiFEND85248 PCT/ EP2005/ 001815 - 16

each of p and q is independently from 0 to 4;

each R" is independently halo, alkyl, alkoxy, haloalkyl, or cyano;

each R" is independently halo, alkyl, amino, alkoxy, haloalkyl, hydroxy, hydroxyalkoxy,
alkylsulfanyl, alkoxyamino, heteroaryl, heterocyclyl, heterocyclylalkyl, heterocyclyl-
oxy, heterocyclylalkoxy, aminoalkoxy, hydroxyalkylamino, hydroxyalkylaminoalkyl,
aralkyloxy, or pyridylalkyloxy; and

X, Y, Z, A, R, R? and R’ are as defined herein.

In certain embodiments of formula VIII, A may be O, CH,, S(O),, C(=0), CH,(OR®) or
NR’, or CH;,NR’. Preferably A is O.

In certain embodiments, compounds of the invention may be of formula IX



9 (R1z)?TN (R11 Y/Z P 1 OX H (IX) wherein X Y, Z,
p, g, Rl' and R12 are as defined herein. In certain
weedsasimst s of fornula VIIT or fornmula | X, X PCTER2085/601815
nitrogen and Z is CR4. In ottf r enbodi ments of
formula VI1l or formula I X, X and Z are nitrogen and Z
is CR4A. 5 1n still other en‘%gil ments of forrmula VIII
or formula I X, Xis ni md Y and Z are CR4. In
[ ormula VITI or formula I X, Y
CR4. In certain
or formula I X, Y and Z are
—\10 I n many such enbodi nents of
la NX, R4 is preferably hydrogen.
| 3 s,Nconpounds of the invention
maybe of formJIa X (812)q / N (RUOXN~ ~ J4 NONH
(X) wherein p, q, Rl1 and R12 are as defined herein.

n cegt di s, co t he i nvention
W k’of % é’rgﬁ? é?%%%@%‘é%@%ﬁ@’%m EP2005/ 001815

-174 (112)9;~, N 1l p ~ ONHX wherein p, g, R
TraoettaRl @mbo dimentstefomeda NaHair forniula 86X anhY anboitiogemerd Z is CR™.

conpounds of the invention maybe of fornula XlI
1{ 1&1%} Inbbdittents of fothdda M1 orformula IX, X and Z are nitrogen and Z is CR".

Is nitrogen and X and
errbodi ments of forpul a

5 In still other embodiments of formula VIII or formula IX, X is nitrogen and Y and Z are

CR".

In yet other embodiments of formula VIII or formula IX, Y is nitrogen and X and Z are

CR".
Tn certain embodiments of formula VIII or formula IX, Y and Z are nitrogen and X is CR*.
10  In many such embodiments of formula VIII or formula IX, R* is preferably hydrogen.

In certain embodiments, compounds of the invention may be of formula X

(R),

wherein p, g, R and R" are as defined herein.

In certain embodiments, compounds of the invention may be of formula XI



5 wherein p, g, RI' and R12 are as defined herein. In
certain enbodi nents, conpounds of the invention maybe
wotoososimg a Xl Il (RL12 ~ 1 jo (11 P ~ H (XII1)PCIERI065/001815
p, q, R' and R12 are as defined herein. In certain
enbodi nents, conpounds of t held nventi on maybe of
formula XIV (112° 4 N (3111 N~N PN 10 H XV
¢ 1815 -18 wherein p, q,
g herein. In any of the
enmbodi ments of fornuls /‘II through XIV, pis
is preferably halo. In any
0 ormulas VIII through XV, ¢

preferably 1 or 2,
of the enb nme
meRle- @ ‘ 2 MRy be 5 halo, alkyl, anino,
al koxXy, ydf oxy, hydroxyal koxy,
alkylsulfanylf alﬁoxyahino, hetergaryl, heterocyclyl,
het er ocycl yl al kyl , heterocycl yl oxy,
het erocyc yIaIK»xy, am noal k- oxy, hydroxyal kyl am no,
wheEreopeyda RK ydnaR 1 ewm&;dﬁﬁnealrlmr%w oxy, or
pyridyl al kyl oxy. In any of the enbodi nents of fornulas
%eHanf %Qb@ﬁhe&s corﬁp&?ﬁ/dsk%ﬁ t}i]e iB%erdionangl BRLSf foRyRR X1
oro, fluoro, brono, nethyl, nethoxy,
trifluoronethyl, pyridyl, nDrphollno benzyl oxy, 10
4-nethy|piperidiny| 2--ut ﬁkypthyl nmet hyl am no,
i SOpr opoxy, pyridin-2- sthoxy, am no, nethyl sul fanyl,
2, 3-di hydr oxypr opoxy, hydr oxyet hoxy,
2- (nor phol i n-4-yl)-eth-/oxy, 2-(dinethylam no)-ethoxy,
3, 4-di hyd 5% nnrphol|n 4-yl met hyl , (2-
hygﬁ X 7/l . hydroxynet hyl , ethoxy,
pi » yran-4-yl- oxy. 15 In
enbodi ment's mﬁbreﬂﬁ R2por R4 is hetggocyclyl, such
het erocyclyl may be piperidinyl, piperazinyl or
nmor phol i nyl, each of which naybe optionally
whtht bt qutfetiandRBraee @riefinéd RreinR2, R3, R4, R5, R6, R,
R8, R9, R10 and R 1 are alkyl or contain an al kyl

In certain embodiments, compounds of the invention may be of formula XIII

R 1 and R12 are as deff

R),

(XIIT)
wherein p, q, R'! and R'? are as defined herein.

In certain embodiments, compounds of the invention may be of formula XIV

X1V
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noi ety, such alkyl is preferably |ower alkyl, i.e.
C -Coal kyl, and nore preferably O -Cdal kyl. The
weorposids of the invention can exi st in unsol REL/EH2005/001815
forms as well as solvated forns, 20 including hydrated
fornms. In general, the sol vated “forns, incl udi ng
hydr. at ed fipr pare ui yal ent to unsol vated forns
W&‘%W%Peq’i%t%ﬁ%d afeoaskﬁigﬁgﬁ%g‘?fﬁ]é’ssed within the scope of
the present invention. In addition to the conpounds
Iulesy of the dmblodiregntt dffornnjae Vild shiofigh K&V, pis@sefatably 1 or 2, and R" is
i(?rfv%1 ]ﬁi og include all tautomeric forms. Furthernore,
Prfie Bye}g Hft invention also includes all
pharmaceutically acceptable salts of those conpounds
Iahongf thietembpdookerntgo Xrholan¥ B thitoheh KoVippumagbe od 2aind R may be

T N TN A Y
heenmoyln Hetewicy dlyly manéracyclydalkylclgedolcpclydbdxf, beteheyclflabwokyngminoalk-
h i cal.l t.abl e. i oL ] L §S. I ’

B PRECE s R PREGR TR BBl B0 bR BRI oy

i nvention. Pharmaceutically acceptable acid addition "
Isahy of the etrtbedmoerpooifdsmolas Mol thtomgh XIVicd odg b80 os ) 4rsd R may be

rived frominorgani c.acids.such a -QGhL Or i4C -
cRBE oS B PietL sfsPit i PR B B8 W Ripo, benavion,
4pinetyhip@itinyl dehetlivecybthive metdsylansinb, msprohexys ajtidin-2-ylethoxy,
derived,fr r.gani c,aci ds, su al hphaty € _nNDRO;.
S L R Vi O SRS
02005( 188 RG] -ERR Y S, 0ALfdtoxyb i §lay) msrphujidroyximethyl, (2-
al.kanoi c Bci ds, aﬁg?ne Loic achds, ar omartiiﬁc_ G ds, Aoyl
O PR RIGRY Y S AP HHE i QI SR ol P AR 4 Eggy oF pyran-2-y
o%al ts thus include sulfate, pyrosulfate, bisulfate,
sulfite, bisulfite, nitrate, phosphate,

monoehydr ogenphosphat 6,4 .di hydr ogenphosphat e ST
e B P s S B T o PSR G e b piperidinyl,
pipstadeyl cacsirphelinybreagh ofvalhieh negbreyipéivesllyissbitittitedat e, 5
oxal ate, mal onate, succinate, suberate, sebacate,
mar at e b 4 b ajsens henzoate -
Rk SeatR :@t REBR Ry a%‘é?{ AR ae alil of gontain an alkyl
mdittyabehalkybapreanbly lbweaatlkyl, iteo Cudhdkylsald moat preferably C;-Cqalkyl.
phenyl acetate, citrate, |actate, naleate, tartrate,
t hanesul . e J:i
5 SRR B BB Pl W aneceR €051 FRUPISENALR forms,
igtludingdtydratedfatmet rgeneatal thsedvatel Hrms,Bedgdingthydfated Prms, are
eof i E &1 19 &nesu{\)aféalffor%ﬁg SHACTe ?nQér}de%l%o ﬁaé %XZ&mrp ]sg)edm%hiﬁﬁléjscope of the
daoition SaPts o e Hast ¢ conpounds ca Be prepared
phgsenpmivatidm dntabditionee thasenpdwrdndedctibedatsyef the icempounds of the
d.acid to duce th

amount of .t he desi r alt in- .
saey b Posica SRR P et 1R, OGS A blsabt ihiton aso
indgéesaillgthedmineut crty acteprabld dakts sfthiosd ammponintds alwngagth prodrug

nd jsolatin he .free base in_the conventipnal .
et 3O shabp vads gl SFar i et rhr el B S itkieR form ora racemic
mespe ot ovter &t of mixtresomewhat in certai n physi cal
properties such as solubility in polar 15 sol vents,

ut ot herw se.the, salts a ival.ent. heir. ..
TsssBuntiod ot Blad e S of s sftiph Buafickpoaly acceptable
aciivalditiomsaltRepll eftieteaforme aonitn tbksscope aftthe paaemctanvirttion.

the invention are shown in Table 1 bel ow

Pharmaceutically acceptable acid addition salts of the compounds of Formula I include
salts derived from inorganic acids such as hydrochloric, nitric, phosphoric, sulfuric,
hydrobromic, hydriodic, phosphorous, and the like, as well as the salts derived from

organic acids, such as aliphatic mono- and dicarboxylic acids, phenyl-substituted alkanoic
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TABLE 1 # Nanme (Autonomi) MP or M+H Exanple 104
6- ( 2- Chl or o- phenoxy) - 3-(2-chl or o- phenyl )-1H 358

w@yeoansd2as [ 3, 4-d] pyri m di ne 2 PCT/EP2005/001815

3-(2- Cnl or o- phenyl ) - 6- phenoxy- H—L pyrazolo [3,4- 324
d]pyrlmdlneS )

?ﬁ‘%‘ZEY | or hen c&% 0?%(%)[1%119'_1%“ %1&1%3%0113‘%&6%2&%21@%2'{& and aromatic
aﬂ@arc@aidsmc p$1mh>shl)ts thu§ 2aclddeaulfatplgmexiyfite bisulfate, sulfite, bisulfite,
I RRUA e RN ER O T
pytépHosphate SdBlorie, pyomhidiediotdidle tacetate, propionate, caprylate, 1sobutyrate,
Wiag% glilqalégr[rl gggﬁ%@%n smaéraﬁeseglagatge, ?umalgpe?noaﬁg)ne, mandelate, benzoate,
aﬂér%béihzlo@feprrﬁH@Mn)zeeﬁe,(c&mﬂroﬁérﬁdou&[ phihblateo ¥y zedddulf3@e, toluene-
aZ ol ﬁﬁg%gefg%sg %’r tlfgl]agta{é, mVPatZeP‘gtrtrgtg, met%anesulfonate, and the like.

.6}36 EOIEEm@Ia@ech?re !ﬂimf)mﬁné dcidld swok as plainayd Jrrdlihe 1iB25nd gluconate,
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TABLE 1

# Name (Autonom™) MP or M+H Example

104 | 6-(2-Chloro-phenoxy)-3-(2-chloro-phenyl)-1H- 358
pyrazolo(3,4-d]pyrimidine

2 3-(2-Chloro-phenyl)-6-phenoxy-1H-pyrazolo[3,4- 324
d]pyrimidine

3 3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H- 173.4-176.4°C
pyrazolo[3,4-d]pyrimidine

4 3-(2-Chloro-phenyl)-6-(2-fluoro-phenoxy)-1H- 186.1-188.5°C
pyrazolo{3,4-d]pyrimidine

5 3-(2-Chloro-phenyl)-6-p-tolyloxy-1H-pyrazolo[3,4- 177.1-177.8°C
d]pyrimidine

6 3-(2-Chloro-phenyl)-6-(3,4-dichloro-phenoxy)-1H- >300°C
pyrazolo(3,4-d]pyrimidine

7 | 3-(2-Chloro-phenyl)-6-(3,4-difluoro-phenoxy)-1H- 360
pyrazolo[3,4-d]pyrimidine
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17 | 6-(2-Chloro-phenoxy)-3-(4-methoxy-phenyl)-1H- 215.0-216.5°C
pyrazolo[3,4-d]pyrimidine

18 | 6-(2-Chloro-phenoxy)-3-(3-trifluoromethyl-phenyl)- 202.3-203.0°C
1H-pyrazolo[3,4-d]pyrimidine

19 } 6-(2-Chloro-phenoxy)-3-pyridin-3-yl-1H-pyrazolo|[3,4- | 325
d]pyrimidine

20 | 3-(2-Chloro-phenyl)-6-(4-trifluoromethyl-phenoxy)- 204.8-210.3°C
1H-pyrazolo[3,4-d]pyrimidine

21 | 6-(2-Chloro-phenoxy)-3-(4-pyridin-2-yl-phenyl)-1H- | 197.1-217.5°C
pyrazolo[3,4-d]pyrimidine

22 | 6-(2-Chloro-phenoxy)-3-thiophen-2-yl-1H- 221.3-223.1°C
pyrazolo(3,4-d]pyrimidine

23 | 6-(Benzo[1,3]dioxol-5-yloxy)-3-(2-chloro-phenyl)-1H- | 368
pyrazolo[3,4-d]pyrimidine

24 | 3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenylsulfanyl)- | 177.7-183.2°C
1H-pyrazolo[3,4-d]pyrimidine

25 | 3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H- 360
pyrazolo[3,4-b]pyrazine
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yl]-(2-fluoro-benzyl)-amine
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42 | 3-(2-Chloro-phenyl)-6-(2,4-difluoro-benzenesulfonyl)- | 408
1H-pyrazolo[3,4-d] pyrimidine

43 | 3-(2-Chloro-phenyl)-6-(2,4-difluoro-benzenesulfinyl)- | 392
1H-pyrazolo[3,4-d]pyrimidine
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53 | 3-(2-Chloro-phenyl)-6-(2,4-difluoro-benzyloxy)-1H- 201.1-207.3°C
pyrazolo|3,4-d]pyrimidine

54 | [3-(2-Chloro-phenyl)-1H-pyrazolo[3,4-d] pyrimidin-6- | 285.0-285.7°C
v1]-(2,4-difluoro-phenyl)-amine

55 | 3-(2-Chloro-phenyl)-6-(3-fluoro-phenylsulfanyl)-1H- | 167.7-168.7°C
pyrazolo[3,4-d]pyrimidine

56 | 3-(3-Benzyloxy-phenyl)-6-(2,4-difluoro-phenoxy)-1H- | 197.0-197.8°C
pyrazolo|3,4~d]pyrimidine

57 | 3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H- 359
pyrazolo[3,4-b]pyridine
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59 | 6-(2,4-Difluoro-phenoxy)-3-(2-methylsulfanyl- 371
phenyl)-1H-pyrazolo[3,4-d)pyrimidine
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Compounds of the present invention can be made by a variety of methods depicted in the

illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally are either
5 available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures set forth in references such
as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactiqns, Wiley & Sons: New York, 1991,

10 Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
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HFrR4e 0 /R12) NRqgl | a I/ b 12 N SNC1L S/\ -~

SNCL NCl'd a~- |/ (R12)q (R12)q (R12)q A h R4 R
Bde bf fRé s%f(c}ﬁc_rﬁe‘r)ngdé Mrgréa(rl sor\ne of t-he-é’)ﬁ?ne%@nld' s BERIrehtIRY is shown

HS NH NHI1
ﬁFBWBPHP@ﬁVr|n1d|ne ais deprotonated usi ng a base,
such as lithiumdiiso-

R R, I R OH R
L q
0 U A %
\S N/ Cl \S)\N/ c

et
S e P!

(R")/ 0w

o

Scheme I

In Scheme], a chlorothiopyrimidine a is deprotonated using a base, such as lithium diiso-
propylamide (LDA) or other suitable bases that are well known to one skilled in the art.
The deprotonated pyrimidine a is reacted with a benzaldehyde b or its derivative to pro-
duce an alcohol ¢. This alcohol ¢ is oxidized, e.g., by manganese oxide, to produce a
pyrimidine phenyl ketone d. Reacting the ketone d with hydrazine affords a ring closure
product in the form of a pyrazolopyrimidine e. The thio group on pyrazolopyrimidine e is
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Scheme IT .

Pyrazolopyrazine derivatives of formula I may be prepared as shown in Scheme III. A
pyrazine derivative o, such as a dihalopyrazine compound like 2,6-dichloropyrazine, may
be deprotonated using a strong base. Suitable bases for deprotonation of pyrazine include
bases that are suitable in deprotonation of pyrimidine, which are discussed above. Typi-
cally, a metal amide compound, such as a lithium amide compound, preferably a sterically

hindered base, e.g., LiTMP, is used in the deprotonation reaction. Lithium amide bases,
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Scheme III

Pyrazolopyridine derivatives of formula I may be prepared according to Scheme IV shown

20  below. In this strategy, the nitrogen atom of pyridine compound v is oxidized using any
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Scheme IV

One of skill in the art will understand that certain modifications to the above schemes are
contemplated and within the scope of the present invention. For example, certain steps

will involve the use of protecting groups for functional groups that are not compatible with

particular reaction conditions.
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A compound or compounds of the present invention, together with one or more conven-
tional adjuvants, carriers, or diluents, may be placed into the form of pharmaceutical com-
positions and unit dosages. The pharmaceutical compositions and unit dosage forms may
be comprised of conventional ingredients in conventional proportions, with or without
additional active compounds or principles, and the unit dosage forms may contain any
suitable effective amount of the active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical compositions may be employed as
solids, such as tablets or filled capsules, semisolids, powders, sustained release formula-

tions, or liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for
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regi nen.whi.ch ?an be adj usted accor _
%@gﬁlggmé@%’?? 19 gHqnsor Wrél%iﬁﬁ?bpﬁd Formglsfipoucesgaining dbeut one (1)
miligant of auentizRliert 098hHR LM AN 285 51 {Eor?ga;?;gg&ge}’ filngiyed (100)

tlﬁnal adj uvhziﬁrgts, carrjers, or diluent S,
HEEFamseP F G tofre 3Rea gl Fitalle repupsentative tibidrssaaa torms.
unit dosages. The pharnaceutical conpositions and unit

Tesage dupdssf thresst RS dnSR gl 0F forRRMEN i&\%ﬂﬁildg yatiety of oral ad-

ingredi ents in convyentional prooportions,

T ﬁ%@g‘fmﬁs%ﬂﬁ PIRD e Rigfmaeutisrsoundsitions prd disagd fesms may com-
faisd atchmpahd ofl 66@ABEu AN JFBhBscrP v LLahl

ef fectiye amount gf t he acE{Ei?rvse ingre@?rgn Pl}:%}f{rlr%ﬁ%ugﬁglgiae“epmble

s\?\]ﬂtﬁ e{?ﬂ a5 . éﬂfavé:(foa’éﬂoln’?nt' ;ﬁ&@@érmmgtécadla abepéaid ayeels may be
efther solidomtigeid, iSoaH f@x@x@'ﬁ%hfa‘tiﬁlﬂfingﬁ?g gg‘a’?g@! Q¥RE, Pifls, capsules,

s{g{#tds, such as tablets or fille

AL SRRSOy Ispeg¢ible granadesr &l solid earfrier malyde oni 0AS10re sub-
stahces eiitl 5ra§ UTh aBSas L i qiehul si ons
elixirs,. gra§fi Il ed Spap%*’%??%?%ggo%%gﬁe& Iibricants, suspend-
ICECEBIBS I OAIges Vativeg tehlef|disifegrating agentsher fio emaapfulating material,
IS ppRass BE caSict 0fndr R Al admi aistratjon: or

4 g et@rf%ec form  of eri earg}igzltlgil iﬁ%&gg?’g%ﬁ[agog%lq@ﬁh& ng e twith the finely
PafEhcEy afome@nentobmiablets Beactomoaiminegt giberllyonmied wvith the
cdfiriet h@ﬁﬁgﬁ}@fne@&gdry %ﬂd’l]l?ée%lg’;?@id)n%{lﬂrﬁqu?{ngorpg)#ggr%%d C%Pn%%tcted in the

0.01 %o,a out .one” hund
shapg e sizg desined dhapayHsrs sud tabidteprepalds enttan remubbit one (1) to

ANR3GR: 5 . sent invention
0O RS GG A v
imitee & FraersHg Gé@g’éaﬂeomﬁmesmhes’tpha’&mkesllg:a(:,ahctose, pectin, dextrin,
stERAP@StirOR S RMANC 9% Ry GO ri se, a ,
corrp%haEl d or §%o oqﬁlgs of ﬁl@ﬁg%r esen {Hoﬁ(g%’ﬁﬁmfﬁuﬁltose’ alow melting
with é.pfﬁ%r}@mqr,@aﬂ e ke ephabirm “psqja?rzﬂ:ioltnri ¢ modndad t(tt)) lhftlude the formu-
1a86h o , tjcal l.y acceptable ..
a ?ﬁlre(h‘amounmlﬂp %ap’laga Ing IP%&H%&S cgrareir,cprpgfhfﬂg a capsule

. C r,rlel%ﬁs may be  either sori
ingy E,]EI %CEEBCQIHWW@ Vﬂ@w@embout&bﬁrﬁs is Sgir:}duﬁded by % Icarrier, which
is ARSI SFo h G &s slLLerles, an I spersl.ble
agr lgnulles.n A soli ggprl%?gcglg{r%rg?geozgﬂ%ésﬂe Wﬁg’é@g‘uﬁgﬂem’ powders,
Capiere BYls vt kets mag ledengesanty trsis dolidifomins suitdbae/ ok ddministration.
agents, solubilizers, lubricants, suspend- ing agents,
Othien 89 F% . suRAIIS BIr ARSI i lsintegrating agents,
or, an er?gapsu_l ati ngaﬂﬁng?girr?%r%m rﬁle%%@g‘?’%f? Plr&é‘r iRqluding
er@é&@}f{?}}s‘}’rygf@lfr% iagfqigué dgwidagj agudoiud smlpieﬁdtilozhs? oﬁidﬂgﬁb?ﬁ @repara-
tioMs twWhidH & e T ALBE \" CLLVEe .C onent., | abl ets,; |
5 t‘gg, active con%@otr?eﬁtcloggn]ée?asH)g/tE’ibs??oﬁ;g%%edtovlﬂuilfyfq{@ prgparations.
e fggilaﬁ&@ Pﬁ@?afmnﬁebéagsam)g.,bhtaqmdmgs Ptﬁqﬁ@h 'nfe)ﬁl}}cﬁl solu(;cions or may
cofithi RiffLoR ns acted.in e .shape ang
i ze desilfgeg. gérﬁ%%%évﬂ er%sqgn 1?’§B€Dé?§ monQolgaty oy acacia. Aqueous
50 8f 9 e wRpasd by disselving the artivabauporsen antitet 100 adding suitable

1RR48:8 Haveis, : [ und. Sui,table carriers
el ude  but Sttgkﬁlé?e%%ta}{g@%g%g B R OIBEI U T PP pioRS S, be prepared
byﬁiﬁﬁﬁ@@} aine Sneladiided active corapgrEn;t il ®etepwEh vRestd Raterial, such as

naﬂﬁ'%]tcfris?mthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and

other well known suspending agents. Solid form preparations include solutions, suspen-

sions, and emulsions, and may contain, in addition to the active component, colorants,
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starch, gelatine, tragacanth, nethylcellul ose, sodium
car boxynet hyl cel l ul ose, a low nelting 20 wax, €ocoa

whodosess24and the | i ke. The term "preparati on" PGI/EP2005/001815

intended to include the fornu-,]ation of the active
compound wi th encapsul ating ma% erial as carrier,

%rvtgﬁs', gchﬁﬂzé?]sq BRI Srialdl g\:hd tura?&ee%e?&fe{\;seglsp%gan% I?hltkeners, solubi-

W or w Carriers, 1% Surroun carr
1mg:¢g€nﬁ85aﬂd¢haélk©m ation with it. Siml arI Y, cachet s
and | ozenges are included. Tablets, powders,

’Hﬁa%%ﬁﬁmd@ bjf 13, r&@ﬁﬂﬁ‘lechu a)L ez ?Jlglgﬁete@fér %ﬁg}:ﬁ‘tﬁér% glgﬂrrrlgnistration

forns ‘suitab or oral mnls
(881> baimjectiams egr laﬂu%vdlmctms or attntomoum tifugen) alnqluhaiy heopresented in

R ERAE #hin® g&hysd g@ﬁHQMlﬁg&n%afyngﬁ% ‘1n1%s1f3é 8¥ fn multi-dose

aqueous SO Ut queous ‘suspensi ons, :
oREaerawithiaprg dedhpresersietivel Aihe ndmgositohemaptuke Bmcélcforms as suspen-

f
SR dHRRT QF %%M%?g% glrée god‘} ﬁﬂg%ﬁ{s VR cl%? 2 5&0189 s in aqueous poly-

Enul si ons
etlgjlermgdyot olbyatr@i@ aflojly ok nsndquepmrncrsnh})uentsmnﬂ\&nts or vehicles in-

opﬁ'b%%l%@@glg&?g} zretl'gfl&ﬁ (ﬁpgcgﬁ ge i Clu: fLca Igg 11% 0 rleaém{] injectable

qygfepam‘ds b dctbslaﬂ&at@gandlmaacdmmm for:mpbtt&m tgdns siah @§ preserving,
v@?ﬁn?%ﬁlﬁﬁﬁ%&r@ggge{ld&% &%@g%@g aétrllglgo\é ﬁgp%rﬁgltgggle{lt% éﬁ{erﬁatlvely, the
aptiepagedienbynayitepe pewdg fbha $litaigky byl nsepde thotibh wésterile solid or by

t . ,
1 (%Hl?% % rﬁlogx}l/ %\@{%ﬁén igr gcaxrlﬁstﬂéﬁ ggl gre l%é t"\ﬁ zlkjtrca:glie gfglélfle, e.g., sterile,

pyockienrreavdieaxynet hyl cel | ul ose, and other well known
suspendi ng agents. Solid form pr epar ations include

'ﬁl%l Cld}ﬂp%%%d?] 8@8 ??esgrg‘c ?{78{3‘%&1 rg%)pb etmj mﬁ i tes K op1ca?a&/m1nlsUatlon to

contain tive conpon
tb@tpldamlls as YiOtIAONS,/ DSHAG 15’Kiﬂ'lisE632£b&5t/rﬁﬁdl&h&l pat’&B Ointments and
ffer arti n
C&%/\%é% y'ér ;gt %% |fér er sf:\eﬁlt“g&l Thte e(é%Se?rsm Y%éfe ‘ﬁﬁ%ﬁ%l‘ a%dﬁbon of suitable
thigbmlsg amdidr gﬁhng ageets. Theonomppha ﬁﬁnmﬂatéd]mth raeaquagous or oily base
alng\é]ﬁg tujé g ?ﬁ%lsg %t)rflt%{n%]g %Bee gr rjfng (r:et nglg %?}gn%ageggr ﬂgblhzmg agents, dis-
peryigagents, mSpemhmg aigﬂ:ntssthldfenmg@géntanﬂ cmln@eg@{tesléﬁhﬁﬂaﬁons

T XTI N A T -
mnatﬂlavmed hdgedsipile servatindecacther waapathi pastillesrBinptiskg the active

U 5 BB 0R AT EEe B2 ST g mouts
vmhgs-coatm;sirgthe gitive dhgredixatiplasaitable Hghid cafrishonaqueous
carriers, diluents, solvents or vehicles in- clude

L TE .
siteries. ,A ltwhykltineatkeguch and niieyirecihay acid gl'ymﬁ&tfé Of Yocoa butter is

en reserv enmul sifying,or. .
B SR e RS bR Rt en gl By Sirving. The
Wlt@rhtﬂnmgbﬁhqus thixeure acthiew @oured igid @atediat stred ol @ uitteted to cool,
an8 n@ohcf’ ai ned by aseptic isolation of sterile solid

9 ophilization fromsolution for constitution
before use with a suitable vehicle, e.g., sterile,
Tipe cogewouhdeef thapessentibvebhien amydmfnﬂﬁu]@fedtfbﬁva;gim edrhinistration.

Iite%\éﬁg ka%qnpmycreamg Sl 1%&% e(se, oargg ort H! rays con a%‘né‘ {nsgcfdatgcl)no{(]) the

active ingredient such carriers as are known in the art to be appropriate.
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the epiderm s as ointnents, creans or lotions, or as a
transdermal patch. O ntnents and creans nay, e.g., be

wo eoosiodreed Wi th an aqueous or oily base w th PEGEEP2005/001815

addi tion of suitable thickeni ?)g and/ or gelling
agents. Lotions may be fornul atéd with an aqueous or
qrhéyﬁg&g]dqﬁrqh | | aeral al so contai.ning_one. aor .

r eo ehul sif yin rlzf\%g%{hg? S@‘%\%’iaﬁgf ?%&Lg%%??f@,naéﬂl§212’@115trat10n- The
%F%@Wg)régwgtpnws pepitidndjreatie i the niakil CABDIGoBG8A0B ] means,

8b  Gohards l-ations ui t abl or 1 qpica
Sy o opr B o B i R aloh oS beartvidedth & Singleor
BgHtase fcnrglg- dotthelattagent of a ciiml)p@ten; d»@ipﬁfegl id’fiéiﬁﬁy beasabled by the

hes ] g acant h:. pastilles conprising _
P o datter g% r e%lpgzr‘)\qﬁ%t?f%éﬁ St5raiiph Elime gE Fhegghution or Suspension.
Beihgcassef anperagl hisendyte avhiesetbe.pde maths a€ aedeBerifomizing spray

h- washes conprising the active ingredient in a

suitable liquid carrier. 25 The conpounds of the

resent invention may be fornulated for adm nistration

: @W&mfdé Efﬁxeipé@ser_lmnw?mthgy h@fmlat&lﬁg aé&%saél administration,

HEWASY @ elr hdes or _cocoa,butter, Is
Pk PR e T B he PR Sombition” The com-
s Haerey PNy haye g .sm_a}ithaﬂioler dizereg. gﬂ’l&torﬁiﬂ df€Re (5) I{n'crons or less.
7a en poured into conveni ent o
AR 4 Dbt B BreaR¥ e B Gefitar £yby Biomieation. The
chnpegrrdéens fs nrhedpd aseptesiunized pidowitiay Retabyr prebala@flsuch as a

' L R{ stratihon, .. Pessaries, t ons, .
reonascbRpo\OCh 88 Mol S Rk &R sl mAgramethane,or i
chlpaptetigAuenyethinse, oactiboe dicddedt athér sitehle gay. MY Sr @81 may con-

N, to b ] Late. 005/ 085248
v%fé%?{éggg% gérgﬁl&%isg%étéﬁtos?ﬁg aalgﬁélggg lc'@e g_pse:/géébg gw@g he controlled by
al'gfagéfﬁﬂi V@Wepﬂ#bmaﬁwmﬂezﬁgi@boﬁlgfegibg%ha)iiiiﬂé;%ﬂ)'gifdregglﬁ lh%}tr% ofa dry
PR 59 10008, i EPeRT e s AL LSSt eet Y (B0

sirdpplerch drrvetives swah shydyoxyphpyfmsthil c@]llitl@fbsar{aﬁ%l)lh@rtx};lpyrrolidine
n e atter

[ ' i .ngl r nmultidose form
(BVEY BRI Bl B AReLIn (i nasahey e The RPBYeFopgposicion
maydepresgniedrin uaddord foterdgin aipsalpPsORKRLEs of e.g, gelatine or blister
pFél&qﬁtn‘?Wc%ecﬁ vo‘IN ne Ofbtapﬂe Sol ut%gn or suspensi.on.
h the case of PR SPrAEY DT HRIELSTeh Y Beaneriaa lahger. py
neans of a netering atom zing spray punp. The

Wsnptasinets fofnuligomsices beprépﬁhﬁaln&iﬂ%ht@ﬁ&&ﬁtﬁlg mﬂﬁ@édeigr sustained or
articular|y to t

r m.ni stration, . i e
Céxggcélﬁzrﬁ artQ%%J)? a??:é%lt@tra‘;‘chodl (ftlﬁg‘f %ca)[vg &gr?]cflia% 48K pxample, the compounds of
thedresensinvertioncan HedomonintedGn pausitrival dr ABARERIJuY dg\?g’@elivery de-

: rticle size e.g. of the order of five
w?nesg ?ﬁglﬁge cﬂ;e?i(f%:ré/ Ssgsf%e%su%rﬁ agv%é?gqoef gﬁgriz %Jéta‘%d gleassf Aheeanpound is
nespssreaTsl mlméputﬂem domepliants xgﬁhg_-trdaﬁnéﬂt%g%ﬁieﬁ% %rﬁ@ial. kﬁkﬁnpounds
in%?%rﬁ}ﬂgrnllﬂ %{ralz\belpg snytrcjtre%% Fe{ g%cllueggg :a]tr‘]c%@e [coe a?r? gl{illl-za(celhesive solid support.

pac
a sui

Tt onpdindorfasardoen(@io®e, cotntdned with a penetration enhancer, e.g., Azone
or onet hane, or

dj rodi filuoronet hane, trichlorof|u i
O S B PP aL halon Gl b poseraam mseted s
cugtirpusly iitbabe eibgasnal Ther BEEGEEl o ®eQRA. _]I%e\éﬁﬂ&é?gitai tnplants
en%lraﬁsgﬂa%gﬂ}eac' n ausgr.f agt nt ) ch asb I'eci thin. The dose ™

i o e >9n’B)é) pdin 2 pj membrane, e.g., silicone rubber, or a bio-
degradable polymer, e.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active

component. The unit dosage form can be a packaged preparation, the package containing
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a netered valve. Alternatively the active ingredients
maybe provided in a formof a dry powler, e.g. a

wpowdess2ag x of the conmpound in a suitabl e powdeCT/BR2E5/001815

such as | actose, starch, star derivati ves such as
hydr oxypr opyl met hyl cel | ul ose -and pol yvi nyl pyrrolidi ne
rrier, wll in the, nas

.PVP). The.powder c form el I
TR B T en £t o6 e D EoprDeseibep s i vils
arminhpalbse Al theeurdt désagefons thebe atamsale tabitgasciot, & 16zenge itself,

[ blis. ks f whi.ch th wd
A3 EiniinSrmpionf welaE L Bt Er o dgeERrace: r oo

formul ati ons can be prepared with enteric coatings
Q@theptwthbleqrhasmataitioddtaniers auitheid fdrechlatdbreasedescribed in Remington:

PR B8RP b BSLIoYE BNl 30 B Compny,
¥ools editiah efhsiom, PEM@H@ﬁiﬁIﬁRepfefje&rmM pasetatzudedl ormulations con-
del.ivery de 2 ices. These .delivery.systens_are
R G o B R A e
necessary and when patient conpliance with a treatnent
Cegpoendsicf thor ingéretion 4Ce mpdulrfols but mottliminatiey, thd tradehemafyny dis-

te are freguently attached to, an.ski n-adhesive
FHRE F DerdiSr S R, RS Tl S s B eiiles G gaused by
@Oéﬁeﬂvd" geﬂuild\iietgﬁllaaadlﬂﬁmlébf a8 Igﬂase @hcahﬁsﬁbn bg.s@ch rnéﬁmﬁl . Accordingly,

1- dodecyl azacycl ahept an- 2-one) ... Sustai ned. r ase .,
PR RR RO de RBbPt SRSkt BuPeribelfif R hch com-
pirives sdrhdlfistcfm{gl droafRetityanseiirg ;afy c@mﬁbﬁt@ of ﬂl@@réve_ﬁhﬁn, or a pharma-
BRI Tl St oA G s UMyt et theror
bi o- degradabl e polyner, e.g., polylactic acid. The

(dra p omsBulf itloainvartepadratisefil Sog bat pstdfreitabloy thertrdafhént of inflamma-
n such for arati

d . .t IS
SOBAbBEC Find EPhRF 6 B ich i p PR p O fgmpounds of the
igquaniontw@asd bé utdfel tacteaathrdh, @elddipEnit.nol ghiteditd, rheumatoid arth-

osage form can he a pac ed pre ation, th ackage
L Sy R 250 Ba 260 Pt cbreobaRr oD e Ty 1y fematosus
adidgaveetile agrtisitis,i dste@srtbfitiy) b ew@ aathii€i and btHer aghRae kaideGons. Such

t abl et C ul es nd, powders i ials r ou] es.,

RIS O e WL PoRTiEAR: PulmPRpEfirdeagy g inflamma-
tias heludiog adizesgieatbiysditfess sylrdrhe, pamBRarkRercoidosis, asthma, silico-
appropriate Tunber,o ang of .t hese %n packaqﬁd Qﬁrm

st Pt TR @Oawaﬁﬂé@é@ forafiseaser [Rs raRRrIdi@rg also useful for the
tt@tmuhtdfiviabaral actteRtinfda6nd, hdReih i9; sepfic HWRK, gram negative
Sci.ence and Practice. of Phar c¥ 1995, edltﬁd by i
SRR PHar i BIEnBENES SHbRER 6&5%%, o infegtigneyirpgligrancys cachexia secon-
daap toodequired isithivia deficier3g By 1 RE 6k QA'IN?, BB RIRE UATSSHelated com-
formul ati ons cgn- talnlngﬂf compou of the present
RIRVePRSUBIP TP @NHESERE BEES- | TR REHSNBADPESIW9eisE for the treatment of
Yo eeRstiorOdisdab@, stk R biteshoabss, Ua&dtakiclsRbak, Bikic MOtk syndrome,
limted to, the treatnent of any dis- order or. disease
rgPegfl@qq]manﬁmﬂmrB\m 1pfase ’ﬁ‘ﬁ]h‘“aﬁig, graflve hoptareaction and allograft re-
j%ﬁ%@@,r@ﬁggﬁﬁéﬂaﬁﬁbbi@@ éMl%cﬂng %El@ﬁﬁ@ﬂ&r\ﬁ@is%rb&ﬁbgﬁﬂ l8h&Gtive heart

NF or p38_ ki nase production by such nammal . _ .

fﬂﬁéférad%dﬁ@r%}?c TePREUEPR UV FCRUSRPTTOIY BiMTd e en disersn e nephritis,
@ thy2ahd Ak 8 iRR&idEdi at ed di sease which com prises

adm ni stering an effective ampunt of a. conmpound of the
fhrx]evc%nmtplo%rr}'ds grre a?so%rs]gi!zlp%_r the treatment of Alzheimer’s disease, influenza,
multiple sclerosis, cancer, diabetes, systerﬁic lupus erthrematosis (SLE), skin-related condi-
tions such as psoriasis, eczema, burns, dermatitis, keloid formation, and scar tissue forma-

tion. In addition, compounds of the invention are useful in treating gastrointestinal con-
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ceutically acceptable salt, solvate or prodrug
thereof, to a subject or patient in need thereof.

w@rpsosids of the invention are useful for, buPCTBP2005/001815

limted to, the treatnment of inflamm 15 tion in a
subj ect, and for use as antip?ﬁétics for the treatnent

f fever. . oupds. of the invention would be. usefu
et FUGH i AFRHRIPERG DPHE! dirary CHOR Tigtears FTHE g aDIe bowel syn-
dfdrﬁﬁ and alceradivt bolitis) Ehs coBPOmeisl Raslsh ’lﬁﬁﬁﬁﬁlﬁl tleStrea@@uiityof ophthal-
artnritis, ,osteoartnritis, systemc | upus . .
nlt JRisRn S BUS TG TN AR PR or el Bt aphalifeng of acute in-
jug9tid yheadyt higduel Thavsmpbineds cah bilb bk ueedCi@ntbatih® BSaiodenedls, including
RO SRS GRS b pi o eection, oculr
nedels¢idin@tiotWetindl @Rpvdsatlizatidh shdledisg RYRAEQIR zation following in-

.pul monary sarcoidosis, asthm, sjlico- sis, and

I o5 FH -t RS SRR rGo nial SaBlesic FRA nER R BHcRaucoms,

uRkfatie dReassefuch ab dstidi@lcer| pRBOITRIA], Bhit Vdn-Blaligiteht, conditions such
bﬁcterLaI I nf c.ion%, I,ncl udi ng sepsi s sept%f shockh

YRR R EED T diRp iantil Rprapnaiomas Apgigiiriogia fthpassoRharynx and

aBREERERECYodiPofibdhedislic depiRbh B ARE Yar EAEREHALIR;, 88€ 8Rorders of the
dary to acquired i ne defi ci ency_syndrone

. ID3) ,
fempaiisrePARRIGUF FSterRp CROMOTIofFs e kIE CHRRE ical?igﬁkﬁrbe used

foreIrPRSItME HSprodDEiGOSMIHBES gRA Re D 41 H&S@Eﬁ’e{l%efs&rprblb@ties. There-
treat men gf bone resorptign di seases, such as

foyer comBPwRisef FormBladare usehid dy treadert afiglk syndr one,
reperfusion injury, autoinmune disease including graft

OtBer Wiesfor KRAGIJ@As 3MEbraldlPDiRde tRatrh @R oF PIT, severe asthma,
cardj ovascul ar di seases i ncl.udi ng_at her osc

[ d] | . . rosis,
PEQTiAhEY PBIC OSHYELE w&nwéwe%ss%@@#’& » ELP e dipegbes that can be
tre@iR8 FfithSdrPdhtl-TNW ¥mpoanal reperfusion injury, liver

di sease and nephriti's, 30 and nyal gias due to

i nfection. Th onpounds are al so usefu] for the .
Berdsiu s %rgwé?%reaémav% hirsecopptynisAsealso wsfil fon) wterinary
tREINRIR D SomPAIEL hninthl @ LLItRSaniSNS bBAFLAnd 4RSS, including mammals,

e threq&tosls SLE), skin-relate aogdl- tions such as
rofaits aaq ghe ez Mere prripmed anjarfsdpslifghones dogs and cats.
formation, and scar tissue forma- tion. |In addition,

The PR ndfounde cdrM@IBd ®Rd 84 Eo-Us@hpibs, barthallgat tdibpletely, in place
9a@F%ointé§{inal,p n WO 2005/0?524 CR/E ZgOng%i 1g. P

of QigeresREORY) aptindammatopesats Va ERsgEher yi é?%%l,ds’ cyclooxygenase-2
ir(HiBilﬁdSFS,SNSIAE_Es?EMAE_ES}ihirhﬁﬁosubﬁfeisii@é)c{é@n@,%bo:%r)g@nasQ[rﬁﬁﬁtors,
%ﬁd ulcenatlﬁ% CXQLH%S The conpounds are al so usef ul

Ll R+ ppfasenigiappd i Aohy Bk%%%$ﬂ”ﬁ¥% di seases, such as

retinitis, retinopathies, uveitis, ocular photophobi a,
A3RedDheraigi iR thritn “TNF Yndd@atbdI@is6ddRrt efe8d#® - anfRAd GR ARGENESand

can al so be . u N treating. angi ogenesjs, i.ncludjng_ 5 .
dherpisigssdn RNk Bl € aﬁﬁte%aﬁrﬂw GHtRket DR dFelf GhbY TNE causing
aftiGBr ASneRMAeSbe SHl@bdd, b@dheGbu® Aot RGIEdTo T1-1, IL-6 or IL-8. A disease

rization, retinal neovascul ar tion

neovascul dzﬁ . ..
staffcn 1%\@ PoigvaRccf ar i HIR COBPLBR Ingd Whogeprgdustion or action, is
ek tERRdANT, seteRBSh kGp6 Rl ith TRER, Mpuld @bfe@dr8 BE @bnsidered a disorder
flbr§£ asi a and neovascul ar gl aucoma, ulcerative

mpfdatetBE Toeh as gastric ulcer, pathol ogical, but
non-mal i gnant, conditions such as hemangi onas,

Als rﬂl@édllﬁérﬁigl, ﬂféfté&gﬁ ;%33 rh@di&ﬂélaid%%r” eters & ?rﬁ{) A]Iofisdrh& s and
nasophar ynx  an avascul ar, necr osi on .
dipeass atales 1R OBIOGRRRYS adalecather Ew%a@w? P e Pl it gusing

aRbthkPRctor to be released, such as but not limited to IL-1, IL-6 or IL-8. A disease state

in which, for instance, IL-1 is a major component, and whose production or action, is
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femal e reproducti ve system such as endonetriosis. The
conpounds can further be used for preventing the

w@e@dusison of cycl ooxygenase-2 and have anal geGT/EP2005/001815

properties. There- fore, Conpoynds of Fornmula | are
useful for treatnent of pain. @ her uses for Conpounds

R A R A TN

@Eﬁﬁﬁ@iby@%ﬂ ot her di seases that can be treated with
an anti-TNF conpound. Besi des being useful for human

[ t hese co oun s ar 0 eful for
YL TRFTR e rlose e TR Aisetinewreseseshectin), and since
&dth Bl e adichilhAbiBl0a M r@ﬁicﬁmes‘ dﬁ‘ﬂlﬂﬁﬁidsr’cg tﬁ@m c%llu g[gﬂﬁ the synthe-

and the |ike. Mbre Bre erred ani mal s incl ude ors
dogkhothAdN Peatasd T2 -lhaee phisied by conpoupelsds afittal geseheinvention

[ 1y » I
H‘Fc?@m% Qre%%r gé;farjg%cﬁ €decn Et%vl F ag%?ﬁ%n?lfq%e ¥eg]§f’c{égﬁ§ﬂtled other-

WQetogether wi th ster0|ds, cycl ooxygenase- 2
i nhi bitors, NSAI Ds, DMARDS, i nmmunosuppressive agents,
Masppgoenase |nh|b|tors LTB4 ant agoni sts and LTA4
ﬁ%%rufase i nhi bitors. As used herein, the term " TNF
nedi ated di sorder” refers to any and all disorders and
Dhe illswingerepattomsiandwiimpled e gpteayts eaablothmse diilididn thyart to
R ety Und fonll P80 prRhigk e PAB RO HOon, A R0 yig ot be con-
didergd aq limBingrthe $cofe othatiisemsion, lﬁitail@ellyras bkiing filusfrative and represen-
&H§éﬁﬁf IL-1 is a maj or conponent, and whose
production or action, is exacerbated or secreted in
response to TNF, woul d therefore be considered a
dileey atherwisesthited, ol tdmpe'lfmlﬁresﬁﬁchédmgsmdtlﬂl@p@nm (i.ehBP) erdin degrees
5& @ iated disorder” refers to any and al
sorders and disease states in which p38 plays a
role, either by control of p38 itself, or by p38
Bl ol  aothesis of ée&zmmmmpb@yﬂbﬁéaéeﬁﬂu&melbhmxb)uiH -pyrazolo-

notllmte -8 Adis e state in

whi ch, for fnsltpg%}%&d"ie:—_fbﬁm% s ﬁOSFdL%:rce)o gshee laand

whose production or action, |s WD 2005/ 085248

$ear]. EP2poslioodfg iﬁhlm‘@?-mWﬁy]wHaaﬂq@rmidiﬂeﬁﬂy& @echianopheny)-methanol.
response to p38, would therefore be considered a

di sor der nediated by p38. As TNFyL3 has cl ose
struggﬁiil Eﬂ@y with TNF-a (aljso known as

cac each yayce q | ar bi ol ogic
s and bl'dS do the dame]cel ul a

R@S receptor, the
synt h&- 5Csi s ofl bot are inhibited

by the conpodhf b present invention and thus are
herein referred_t® collectively as "TNF" unl ess

specifically delineated other- w se. EXAMPLES The
foll owi ng preparations and exanples are given to
Bnakiletidholse cldlsid-R €ehdtiylthie) patinidie (Aldrich) (20 g, 124.51 mmol) in dry

THF (300 mL) at -78°C under argon was slowly added a solution of 2.0 M lithium diiso-
propyl amide, i.e., LDA, (109 mL, 1.75 eq) in THE via a cannula. After addition was com-
plete, the resulting mixture was stirred at -78°C for an additional 15 minutes, after which
2-chlorobenzaldehyde (Aldrich) (29.5 mL, 2.1 eq) was added dropwise via syringe. The
reaction mixture was stirred for an additional 30 minutes at -78°C and then quenched with
saturated ammonium chloride solution. Ethyl acetate was added, the mixture was allowed
to warm to RT, and the layers were partitioned and separated. The aqueous layer was ex-

tracted with ethyl acetate, and the combined organic layers were washed with brine solu-
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10 nore clearly understand and to practice the present
i nvention. They should not be con sidered as |imting

wo b@ssspe of the invention, but nerely as bei PQI/EP2005/001815

illustrative and represen- tatiye thereof. Unless
ot herwi se stated, all tenperatures including melting

E(?(r'x nf'? ét&yleagxe/tafé@eye% vserer:e rc]or%%glr 8§ &ried" eve? rr}'la?;nésu}xh s&l?ate, filtered and
r(cgmmb@tcogmeﬁmplc)ruc&q(radmtds fh aibr BuffienonyysimkHH% Golehn Chro-
é@?%%{%@ﬂgéa%eq' HIng%n'tl? Xmgrré etnl’g 5 562 %%%gt%ylogceggqu Rexanes gave

aratio
{he title lcompoBndit by k. MFH)yH30 Pyasianniraih ge- Pellyiv)sefn2sslid, or op
heny)-nmethanol. OH d 1) LDACL S N CL SNOA 2) eH

{83, PR - A T I -

riethan@e under argon was slowy added a solution of 2.0
M lithiumdiiso- propyl amde, i.e., LDA (109 ni,

1.75 eq) igy THE via a cannul a. AfterO adltl on was com

plete, the resultlng m xt ure was st|rre at -78C for
an -r Nt , m vind,es, aft J

2-chllor gbenzg hy drlch) (29. 2.1 eq) was
ad i a SPrenge™ S?ﬁgN A mi xture was

stirred for an additional 30 m nutes at -78C and t hen
uenched with 25 saturated anmoni um chl ori de sol uti on.

hyeluter phZechipropheribl (4-ciler ar?smethi swidnylytiovidia-5-yDmethanol
(W@r8r§ 89 7%m@l‘)§’n Ech'@enleflll’ﬁf ﬁLW?a&&Htrhéﬂlggﬂgsg éf’\@‘doy%de (Aldrich) (31.2

Earate aqgueous ayer was ex-

Ry ajé}&féﬁlétm&ﬁ@ﬁtlﬁéfv@c}wbﬁeﬁé@rfékwﬂcstirayg far aetabof 2.5 hours.
ioM
%%STI}E%P?O O\Iée;l 613%_% ?@er@? gHt MRL%%Q-;%Q gl%zgﬁﬁl of gglé e tTéle Ipad of Celite was
pRsed WEbnmtsty! astate and vy filiratpeasi ogm:gmafces&t@ gieid ctredeeml Purifica-

t@&fjb FROCENLRAL @gr &%t%% %ﬁafoﬁﬁﬁﬁ&a@a e@&t%%{&tth ggha%ﬂ:n‘e o% 2% - 10%

Pur | f| cation using
thyliaeefatedn hexsings gavg the tite congreaidene y@lﬂows%sc;o@ Gemesdiid (5.3 g,
@@ bn hexanes gave the title conpound (10.8 g,

301) as an orange-yell ow sem -solid. 5 Step 2.
Pre aration
e & Brenapntpr; Oofét(ﬁ;phé?mpﬁiavny) pyrathoilailirag-3H- )_uyrazolo[3 4-d]pyrimidine
(2-chl orophenyl)- nmethanone. OHdO 0 d N M2 S11 N

Cl | Toluene 11
0 Cl

I\f = N, ol

Z
\S N

NS
\S),\N/

To a solution of (2-chlorophenyl)-(4-chloro-2-methylsulfanylpyrimidin-5-yl)-methanone
(5.3 g, 17.72 mmol) in ethanol (25 mL) was added anhydrous hydrazine (1.12 ml, 2 eq)
dropwise with stirring. The reaction was then stirred for 20 minutes, after which it was
cooled in an ice bath and the precipitated solid was removed by filtration. The solid was
rinsed with cold ethanol. The filtrate was concentrated to provide a crude oil, which was
diluted with ethyl acetate (80 mL), tetrahydrofuran (10 mL), methanol (5 mL), and water
(80 mL). This mixture was partitioned and the layers separated. The organic layer was
collected and dried over magnesium sulfate, filtered and concentrated to give the title com-

pound as a yellow powder (2.81 g, (M+H)" = 277).
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5 Nd To a solution of
(2-chl orophenyl ) - (4-chl or o- 2- et hyl sul fanyl pyrim di n-5

wo ydosmeanol  (10.8 g, 35.75 mmol) in tol uenePCL/BP200£)01815

was added manganese (IV) oxide (Aldrich) (31.2 10 g,
10 eq). The resulting m xture” s heated to reflux

AR TR RE N RN, TR T —

The pad of Celite was rinsed with hot ethyl acetate,

and the fi ate was concentrated—+tQ give a crude oil.
Purifica- h by Flash Col um togr aphy on
Silica GelNeFyting with a gradient=ef{ 2% - 10% et hyl
acet atg i n/hexénes gave the title/conpound as a yellow

Vi s us\se -solid (53% ), +=299. Step 3.
Rre atiqi of

3-{ 2- &hl orophenyl ) - 6- net h§/| SlearE/I -| K pyrazol o[ 3, 4-d]
pyri m di ne OCIIH2NNH20CI SNJA rjrj \ NN S NH
To a solution

Gt R 0 S B S A B0
d}p?rmmhnadﬁ& g ladTydmol)sin I 66 ME) 4nkd dhéthahol (28 @6l)) wA étdded a

SR B L1 The LSRRI e (R ST
fosahhaund at R’@ Phe edapiibrvesimsaltbftdWREglEIMYY 86h1Y%. The volume of the

fi t t rinsed with col
< e Pepnesq it ittt Fogwcfvmrmoaaﬁarew@dle i Gacaiate (80 mL),
wiltércld0 wals) agh éaﬂhﬁﬂ:d%&hnﬁbﬂ&ﬂboﬁ@@t(% ) &Qrdﬂd)d,ed and the layers were

t et r ahydr of t hanol

oG oS et Hpeoteant e ot S Bhhedah Byt (€0 mL) and

baelpattedcesﬁ willhetholr(gagte(sh amgr m@%lt}t% a@egité ggats@ Yra88fed over magne-
re an

drie siumsul f

SEBh é‘g‘Fﬂ Zﬁ%ge%t % %entt‘i?éedta‘iotg]l‘@ tap Htle pynReundass sedthrewn powder
(ponge(M(R2) 83071, (M+H)+ = 277). WO 2005/ 085248

PCT/ EP2005/ 001815 -39 Step 4 Preparation of

- (2- I | o 3, 4d
S P Ot ORI o ik ko iens B R pptofas 3. d-dlpyri-
midine

Cl - Cl
N O F N

QN > LN
Sy \QO*N Y

0 F

To a neat sample of 2,4-difluorophenol (Aldrich) (379 mg, 3 eq) in a Microwave Reactor
Vessel, at 0°C was added dropwise a 1.0 M potassium tert-butoxide solution in THF (2.9
ml, 3.05 eq). The mixture was stirred 5 minutes and then warmed to RT. Solid 3-(2-
chlorophenyl)-6-methylsulfonyl-1H-pyrazolo[3,4-d] pyrimidine (300 mg, 0.971 mmol)
was added and the reaction mixture was placed in a Microwave Reactor and heated at
120°C for 15 minutes. The reaction mixture was diluted with ethyl acetate (50 mL), satu-
rated aqueous ammonium chloride (10 mL) and water (40 mL). The mixture was parti-
tioned and the organic layer was collected. The aqueous layer was extract with ethyl acetate

(40 mL). The organic layers were combined, dried over magnesium sulfate, filtered and



O To a cooled (ice bath) solution of
3-(2-chl orophenyl) - 6- et hyl sul fanyl -1 H pyrazol o [ 3, 4-
wa pgprossrugli ne (2.8 g, 10.37 mml) in THE (46 neQT/BPIH05/001815
met hanol (28 nL) was added a 5 solution of Oxone
(Aldrich) (10.9 g) in water (31§'m_) drop-w se. The
S or 40 h RT., The react
e itafiaE padiot IR rodeoaaniany ERoBtenCh o temseire TRE Lave
Cihmmato\%;]my ehﬂdlg(}/adl abtheBfolvh dichtiramettemapfollaf-ad byd crystal-
ter i C wat er m) . an
G BT rPaSH Dhfiabe weletisttRoFipoliians whde powder (553
mg;éMﬁy)éessw.@ ]W&Mt—l?té.@ﬂé)d and separated. The
organi c layer was further washed with bri ne (50 m.)

acke racted. with eth ate nm). T

s AR R B RG e rae e Tl Cergtapvm i Fable 1
abu‘#efate filtered and concentrated to give the title
conpound as a red brown powder (2.90 g, (M H)-=307).

Eg&?‘ e or enyl ?ﬁé@'ﬁhlﬂm@hﬁlﬂz) S s @W%’gg} 8 7iJ-(2-
(3, 4- d] pylﬂuorasp}témybalﬁ'qli:bl:ac&ﬂﬂng% ScherbeN NN\ | | | i
N HONH 15 F To a neat sanple of

2, 4-di fl uorgphenol (Aldrich) (379 ng, 3 eq) in a
M cr owave actor  Vessel, at OC was added /drxpw se a
1.0 M pot'® umter oxi de solution in Y 2.9
m, 3.05 eq). Jhe r@e was stirred 5 mn s_and
t hep-tarréd t o RT. S§Ti dNB; (2 ¢l
r)ﬂ;op enyy ) - 6- rethytsut-Pony 4-d] pyrim
00 ng, 0.971 mmol) 20w

Iact| on Mixture was pl aced in MHtrovvave fReact or and
heat ed at 120C for 15 minutes.FThe reaction mxture
was diluted with ethyl acetate (50 nlL), satu- rated

10 mmmsifammwmpﬁam)“ B?ﬁeth;ﬂaﬂfﬂnéﬂ ?lgdp}%ﬁ@icﬁé [3( 44@ p%}mchne (280
Xt u - tion n e oQr
a0 9 VP (i SR oL GBS 1) 838 RSO @tﬁwﬁm D, 10 eq) was

hedtbd ht BOEC & &n ofl HRthdnder 4436n af:f €reI AR SwHBbErs, the mixture was
msul fate, filtered. and

d, . dried
R P LR

eRItRY Weth 3996 e U%tﬁ@%ﬁh@es, oubwéd Wirltﬁfhti%)‘l from hot methylene
arative Th| yer Chromat ogr aphy_ el uting w

15 E‘re Ihsxangh grveit eaﬂemlapmqsaﬁéntermw%%ﬁw @14517510'5140

M.PZ2BDom I 0 "RHBM oS oI oRhHéErehai2@ '%Eﬁ E&Qf{l he ho
T&le e con‘pou% as a whi tog‘mpowdegre%ass YD? E') 2T shown in

1abpwe.4-176. 4 O) :

Example 3:  Synthesis of 3-(2-chlorophenyl)-6-(2,4-difluorophenylsulfanyl)- 1H-
pyrazolo|3,4-d]pyrimidine

F F ’
cl \CE- Cl
S F

N\ Nlt \/N j'\\ N
s /
SN TN N
H S N H

F

To a 0°C solution of 2,4-difluorothiophenol (Aldrich) (116 pL, 0.972 mmol) was added
potassium tert-butoxide (Aldrich) (1.0M solution in tetrahydrofuran, 988 uL, 0.988

mmol), and the resulting yellow suspension was diluted with 5 mL tetrahydrofuran and
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5 Addi tional conpounds prepared by the procedure of
Exanple 1 are shown in Table 1 above. Exanple 2:
wWEslgRius of PCT/EP2005/001815
[ 3-(2-chl orophenyl) - 1H pyrazol g[ 3,4-d] pyrimdin-6-yl]-
(2- fluorophenyl)am ne accor at g to Scheme | C / C
Sﬁr%lr/é rgllfn\utés a\t §°d.| Th’\eI c%'c\)lling glatgv:ila]s' rela_lmlcglve a|;|1d tﬁe s&s%elféion was stirred
fo%—a&a_at}_celg e Ihﬁfih%@ i RT,&ndgri (rzytm?hlofp?exy)ll)%hhaﬁg@e%]glf@;ﬁ;& l‘FT-@hazolo—
rimdin ny L fromste a .
Y itmiin SR b5 el G b 0ied °g5 PRi6 e T hgEPulting brown
sﬁAI?aﬁsﬁéh @hs %eﬁ@@ed foranhouds. Tt beadtige hn'ﬂﬂilg@wl ° afddRePB b Hient tempe-
ter t ours, the mxture was .cooled to anhi ent
il Consatrplsi APERrIBy el aoen e ves Chbied Va4 L. thyl
aﬁaﬂztte aRd 2Q hﬁdeliWsatL@h%& h?@o}dﬁs hlﬁtn&ﬁﬁ. uxfﬁtcﬂﬂﬁrihcﬁf Q'lhézaﬁudizdits phasse was ex-
exanes, owe r ation.fromhq yl eng,
UgREY Ml@ie?t{aﬁﬁaﬁé@qa %0 e i cPRCisEATIC RE2SES e el ver
QW m (s8fateDfiltcrdd bhd edd@ntratvll o g8 theXrddepr@lict as a yellow solid.

P B P By B e e i
héxalnds €dvk ShOBNEEMhp ofird((34hg AN HOT-cayB ey Sy f 8Nk bodh+
pyrazolo [ 3,4-d] pyrimdine Q(FJF d S C1 \ F/ N\

ERpbErn OYoshesi f HAEhSRRSHRCI A AToreRp Ry L priszolo-

0. 972 nmol[3,4 A e follehvassihePré@dirdiSRKeHe IT
(Al drich) (1.ngo| ution in tet ?Sghydrofuran, 988 L,

0.98 mmol ), an e resylting yellaqw suspensi on was
S@piL uﬁ’é@aﬁﬁfm % 3r@-ﬂ@g{qp&ﬁwﬂ-&oef?ﬁﬁopéﬂac e 2650 6985245
PCT/ EP2005/ 001815 -41 stirred for 5 mnutes at OC.

Tla?er c

st r

ol i ng baih was re@pveg ang t he suspensi on was
pd  for ot her 15 m'ntes at RT, and .
aAE ~efwl - | B pyrazol o-
0. 324nmmol) was then added

Heat

To a suspension of sodium hydride (30.8 g, 770 mmol, 60% in oil) in benzene (275 mL)
and dimethyl carbonate (50 mL) was slowly added a solution of 2-chloro-acetophenone
(Aldrich) (40 mL, 308 mmol) in dimethyl carbonate (28 mL) via an addition funnel. The
reaction mixture was then slowly and cautiously heated to 60°C [Ncate: reaction is exo-
thermic: ice bath cooling may be necessary to control the reaction]. After stirring for 15
minutes, the reaction mixture was stirred at 111°C for one hour. The mixture was next
cooled to ambient temperature and methanol was added to destroy excess sodium hydride.
The material was poured onto a cold solution of aqueous hydrochloric acid (10%, 308 mL)
in ice (300 mL). The resulting mixture was diluted with ether (250 mL). The organic layer
was separated and washed with water (350 mL). The aqueous layer was extracted with
ether (250 mL). The ether layers were combined, dried (magnesium sulfate), filtered and
concentrated to give a crude oil. Purification via distillation under vacuum provided the
product as a pale, clear oil (53.6 g; B.P. = 120-121 °C, (M+H)"=213).

Step 2. Preparation of 2-(2-chlorobenzoyl)-3-ethoxyacrylic acid, ethyl ester.
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suspensi on was refluxed for 17 hours. The reaction
m xture was cooled to anbient tenpe 5 rature and then

waeomnsmesizaat ed. The yel l ow solid residue was di PCI/8B2005/001815

with 20 nL ethyl acetate and_gg nmL of saturated
aqueous ammoni um chl ori de. The™aqueous phase was ex-
tracted with ethyl acetate (2 x,20 gL). The conbi ned
organilt phpses were dried over nag esi um sul f at e,
COHE@RDY at ed- T Rgg;Cr ude product
yeIIOMISoIrd—‘—PUrlfl Isi ng preparative
@ayer chronaﬁ%@raphy h~20%@gd:hyl acetate in 10
hexanes gave the ¥%t| e conpound (64ny, (M+H)+=375,
M P.=177.6-183.2 C). Exanple 4: Synthesis of

Bo ¢ Aadkontaiiihg BY(R)chborbBhéryhl § oo o RBRRAXN) ngegiﬁy?gt%é(%g g, 94

|l th d
rmno%fx&)s a%]dg% réegbﬁ%tﬁ%{q%aﬁ&\%? mlL, e22 r6?r(1:r$101l3| ragd aceticcanhydride (63
1BL{ &57ahhot)0 mhemadmtnfg@is@u&r»@a@ Ih@ﬁue& tRFIFC WIRY fhing ?(%%_Itotal of 2
Benzene Heat

%Ousffj?gf’éhsgﬂfﬂ oFFr g/g‘i *}I%}'\{ﬁqu r@@ct{osxbngﬂge WRY Qoprenirated @¥ler

reduaidlpressiireh6 PZBIE: { 24 I
(50 m%r “as SLowl y 4 G Le T iR o L PR RO N Srep.
308 mol ) in

- chl.pr o- acet drich) (40 ni,

%fpﬂgtlp WT%{P g%%@"fez@ewﬁ; (4riudrawy-gdethxlohfandprrinidimrbel)-
mehgahdmon m xture was then slowy and cautiously heated
to 60C [Note: reaction is exo- thermc: ice bath
cool ing may be necesgary to control the reaction].
After stirring fior 1p 20 m nutes, the reaction m xture
was stgrred at 1HLC fO¥H,one hour. Theg,m ,ure was next
cool eq t ojlanmbi enNa®M@gypexrat ur e and netfhangl was added
h ffést ry emccess—sudium-hydr i dgr XxFhe~pareri al was

ed anto a cold §e#ution _of ﬂqqgous ochloric
aci d CLO%E308 @INeLH,0 ice (3 Okhe~fesul ting
m xture was diluted mﬁth ether (250 nlL). The organic

S hed wi th t 350 )
2 B o 0l 4 B Sr iAot eier (250 25.9 mmol)
imihsolift ethet digBO hily evas awdedetheuri (ved, o, tQB D%n@mﬂ)'ﬂgﬁb&"ﬂ} a solu-

0 give a crude

| f filt
EEERI e TR AR
V\ps hvateﬁatzb refhex fop fedueturganad tial s@xrre@'a@R‘I‘ okt nighS - Fhelesy fl’ung mix-

+= Pre aration o
e s T it SUSN ke v wikiiaomethyne 4 8mL, 21.5
Im‘mJIZO'ﬂTBé ﬁﬁ&ZﬂBwEWérﬁEéZﬂ@ﬂ/OﬁQ i8d s"_hrred"{%r thride Bodks. MRer (10 mlL) was
BRI e halers Fved®h AT 0
a and’the material allowed To cool 10 RT over 10 minutes. Another 50 mL of water
was added and the product slowly crystallized out of the resulting solution. The product
was collected by filtration (18.72 g, (M+H)" = 281).

Step 4 Preparation of ( 4-chloro-2-methylsulfanylpyrimidin-5-yl)-(2-chlorophenyl)-methan-

Orie,

0 1 ’ 0o
N POCI,, Picolin X
~ /l = - i— /IE
S N OH \s N/ Cl

To a cooled (ice bath) mixture of (2-chlorophenyl)-(4-hydroxy-2-methylsulfanyl-

pyrimidin-5-yl)methanone (18.72 g, 66 mmol) and picoline (3.95 mL,39.6 mmol) was
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Heat To a flask containing
3-(2-chl orophenyl) - 3- oxo- propi oni c acid, nethyl ester
W@ 205085298 ol ) was added tri et hyl ort hof or neaP€I/EB2005001815
m., 225.6 mml) and acetic anhydride (63 nlL, 667
mol ). The resulting m xture was heated to 130C wth

kA Hfd;:gwie%{ho@%ﬁ&y hQfd& 35 3hRura96 o6 v§ata{n {c%gte hinel. The

eaction m xture was oncen

rswg'émg migdteces Ipmeseliremithe fse beihdmdshegtedde 861Q for @thiooks. The
r\éﬁ:‘iloﬂsmeaq cHbreg ?(5 %ﬁ‘xbie {eprgze?aqﬁlte S P uredb:fiB i (250 mL). Ethyl acetate

reparatlon 0]

Wi afged aqdithiedaygrsonsre Palﬁélohydl snd sepanaitesh rTheicatganiSlayérjwas further

LSRR Sy S B S )

 follgweddiy byinsh@ad oylh)) The et heoray bayexsiviere baxkaxtredthd vitb sthet acetate (2 x -

lgggn% gjh Ie %g?@)éﬁggt%?ﬁ al:&atgga%fg}s%e‘f‘f ?El@(f 5‘? (JI rr(v\gaesbu31 sV\ﬁ'Ste, filtered

agg|cgncanitigtedah gz@%lspmdmm aseiteBooiv delid (L 7risteh éMeIH)( 2098,
nm., 89.3 mmol). The reaction m xture was heated to

Srté%f 4, ?’%epfamtzo% zg (B0 h@rﬂg) shen g4 qu5fﬁg{1@%) 3& ﬁyrggol%ﬁ 4-d]pyri-

he resul'ting ture
"(llgt’ﬂem_) and t hen treat ed wi th i odonethane (11.99 ni,
21.5 15 mol ). The material was warned to 40C and

(BidH6RI2 fn?é'thﬂ l?a%y idin VRS r(2 ﬂen ﬁqeﬂﬁ%ﬁg walnverted to
& 1

the materi al to coo
%é@sﬁéﬁi PBOZH0- R)'fflrmdt@rtarg\mSlsmgdb‘dpqudttrh&aslmnl@ldh@dhose described in

t of the resulting solution. The
l%rh%%éélt gtre%aga%%rﬁzect&g by filtration (18.72 g, (M-H)}

281). Step 4 Preparation of _
Fefam@iﬂ Br oﬁznﬂwﬁy)rf gtﬂzfcbhljpmquﬁ'r@(2144§Jﬂu<§l‘oplzemh}’)eﬂdmyeazdo-

VSN PP f? e Rt SR o

2 chlorophenyl % drox 2- met hyl sul fanyl -

rli refapatgmdf myl)fé‘sﬁ -g2higropBzimady)) - raettlanol.
plcollne (3 95 m, 39 6 nnDI) was WO 2005/ 085248
PCT/ EP2005/ 001815 -43 add @ropMAse phosphor yl
chloride (37.3 nL, 396 nmo a an addition funne

Jhe (resylting mxture vva rm’i‘/edoi li ce bat h
\Eﬁ?‘r cd ey The J\f‘“}i@

<
N
OH

To a -20°C solution of n-butyllithium (2.5 M in hexane, Aldrich, 26.5 mmol) in dry tetra-
hydrofuran (200 mL) under argon was added 2,2,6,6-tetramethylpiperidine (Aldrich, 11.5
mlL, 66.5 mmol, 1.22 eq). The resulting solution was warmed to 0°C over 0.5 hour period.
The solution was then cooled to -78°C, and a solution of 2,6-dichloropyrazine (Aldrich,
8.24 g, 55.3 mmol, 1.0 eq ) in tetrahydrofuran was slowly added via a syringe. After addi-
tion was complete, the resulting mixture was stirred at -78°C for an additional 1 hour after
which 2-chlorobenzaldehyde (Aldrich, 9.3 mL, 83 mmole, 1.5 eq) was added drop wise via
a syringe. The reaction mixture was stirred for an additional 1 hour, quenched with hydro-
chloric acid (18mL ,220 mmol, 4 eq)/ethanol (75 mL)/tetrahydrofuran (90 mL) mixture,
and then warmed to RT. The reaction mixture was diluted with aqueous saturated sodium
bicarbonate solution and extracted with ether. The organic layer was separated and

washed with brine, dried over sodium sulfate, filtered, and concentrated to give a crude oil
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reacti on was cool ed to anbi ent tenperature and poured
onto ice (250 nL). Ethyl acetate was added and the

WO ays0852wer e partiti oned and separated. The orPEIER2005/001815

| ayer was further 5 washed with two consecutive
solutions of saturated sodi um brcarbonate (150 niL)

C. u € a Th l
{8483, A O BRI
toofits Heehlerappenidl 63, 2udichl arppymzinet-gl) dretladobiiers g, 44 mmol, 80%

ane I e,-gpi | tered and concentrated to give
?ﬁewp%ﬁuﬁegag yzgol ow solid (17.36 g, (MrH) + = 299.
Step 5. Preparation of

@-31(5 é’rﬂ%mﬁzﬁﬁ enigr el dB i didriaphentnpyyl)kthanone.
pyrazol o[ 3, 4-d] pyri- 10 m di ne.

&14 Clyor%z nmet hyl sul f agyl p |m<gl|n 5-yl)-(2-chl orophe
\E anoe > was M@Ozverty\ﬁ_ S|red

pyriazallo- py dimetarget procedur es

i m hose descri bed it anjfe 1, steps 3, 4

o¥e. cfxanpl e 5: Synt hesic ofc

3-(2-chl orophenyl)-6-(2, 4-di fl uorophenoxy) - 1H pyr azol o

- 15 3, 4-b] pyrazine follow ng the procedure of Schene
ometlppe palntion of(2e¢hlorophenyl)-(3,5- dlchloropyrazm 2-yl)methanol

((721 (%: Iilcl%rrﬂﬁ%g%!sédg%i gﬁxq{o‘ﬁg!nor Q {n%.zriﬁ%q?zﬁ #\?) Qjm%ﬁ_@%g, 245 mmol)

@ith@ Csybingthigture fvamstbuedit RT hvamigbﬂ PhaVleh dtionexBib@e was filtered

d tra- 200
Bl Flras R B ¥ R Bl RN R SN PP 20
I(lﬂlhélm 6.021g, 31 n@Bol85% Greld). mvimds spek., 32+ B&)288The
resulting solution was warned to 0C over 0.5 hour

& e RS AR 83 4 R0 R R e 3 rophen-
mehanamgol , 1.0 eq) in tet rahydr of uran was sl ow y added

via a syringe. After addi- tion was conplete, the
resulting m xture wagystirred at -78C for an

addi tional 1 hour affier  which 2-chl orobenzal dehyde
(Aldrich, 9.3 nL, 8 l e, 1.5Feq) was added drop

to RT. The r@acti on mxture was dlluted W t
saturated sodi um bicarbonate sol ution and extracted

't eth The, or s .separated and

AL ALY i —

p&rdzhe@a»d])meﬁhﬁhom@ mze |t 7.ahedol, 0.0 \Yanée&ﬁtfggexﬂv&s a\ﬁ@ed 2,4-difluoro-
200 524 gg% 815‘-44 |ch was purified

PyF % &4 ARBID A %ﬁéﬁh%&&rﬁe@ 1@!!101)1 2 eq).
Tas rédmh:n@ mecmﬁre was stirred overnight at RT and then concentrated. The residue was
dissolved in dichloromethane and washed with water and brine. The organic layer was
dried over sodium sulfate, filtered and concentrated to give a crude oil which was purified
via a chromatography using dichloromethane/hexanes (1:1) as the eluent to give [3-chloro-
5-(2,4-difluorophenoxyl)pyrazin-2-yl]-(2-chlorophenyl)methanone (2.46 g, 6.45 mmol,
88% yield). Mass spec., M+1 = 382.

Step 4. Preparation of 3-(2-chlorophenyl)-6-(2,4-difluorophenoxy)-1H-pyrazolo[3,4-
blpyrazine.
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to give
(2-chl orophenyl ) - (3, 5-di chl oropyrazi n-2-yl ) net hano

WO 2@588248 44 mmol , 80% vyield). Mass spec, M+l PET/RPDN5/001815

Step 2. Preparation of
(2-ch|orophenyl)-(3,5-dichIof&ﬁYrazin-2-y|)nethanone.
CONA CL( NCLWMO2 YI' T\ ~\ N5OHO 0CL To
a di chl oronet hane sol ution of

| or ophenyl ) - (3, 5-di chl oropyrazi n-2-yl)neth
24. 5 nngi) was added portion w se SO|Id

SN 5 gHNNM5 mip nd t
i ng {m stirred at RI] frnl ht
filtered and S

concentrated toggi vg b
(2- chIorophenyI? (3,5-dichloropyrazin-2-yl) 10
nmet hanone (6.02 g, 21 nmol, 85%yield). Mass spec.

Thdl sotut®B8of | StcéxﬂbjadS F%Hd&hmtropiﬁnofcyl)pyrazm 2- yzl (2- chlorophenyl)

r | or 0X zi.n
S R T Mg e 1
3GLmmvLKD 8q ) ']]‘he@e;(ﬁ;l.tuﬁ:g faixtdie vas deffexed yinfler et élefor 0.56hours. The
r%@m 239 mgﬁé%olf%%grgi @Feﬁ:ﬁ torgive 3p£2-chlorophenyl)-6-(2,4-difluorophen-
oy y-aHpyr2z0) [Breb hareie (0281 gM.8 ﬁlrﬁomm eld)chsath&l NEEr= 240.5-

a0t et ot g See phenel (0 LS TS

showh jn Talde ¢gbove. The resulting m xture was stirred
overni ght at RT and then concentrated. The residue mas

i ssol ved di chl.or hane d h Wi t r
R o T YRR G Bl Y L T ol -1 Pyrasolols,
sul fate, fid]pefidihedslibving derproaddede bOSHLN@ IV Cr ude oi |
which was purified 20 via a chronatography usi ng

S’?egclhhf)e%f%g ztorq % /c}'lle P62 %ftseth(y}py} dme—l onge eluent to give
5- (2 4- dlfluorophenoxyl)pyra2|n 2-yl]-(2-chl orophenyl)
88% yield). Mass spec.,
3 r |on of
z/@hlorophenyl) 6 Nd #Iuorophenoxy)-lFprrazoIo

(3 4- bdpyrazine. WO 5005/ 085248 PCT/ EP2005/ 001815

To a solutlon of 2-chloro-5-methylpyridine (10 mL) in 155 mL of glacial acetic acid was
added 19 mL of 30% aqueous hydrogen peroxide. The mixture was stirred at 80°C for 8
hours. The mixture was diluted with 100 mL of water and then concentrated in a vacuum.
The residue was made strongly alkaline with anhydrous sodium carbonate and shaken with
200 mL of chloroform. The solids were removed via filtration, and the filtrate was dried
over sodium sulfate, filtered and concentrated to give 10.8 g of the 2~chloro-5-methyl-
pyridine-N-oxide (82%). Mass Spec. M+H = 144.

Step 2. Preparation of 2-chloro-5-methyl-4-nitropyridine-1-oxide.
4 +
= N\O— 100 °C, 2hrs — N\O_

To a mixture of 165 mL of nitric acid and 209 mL of sulfuric acid was slowly added 56.4 g

of 2-chloro-5-methylpyridine-1-oxide. The reaction mixture was stirred at 100°C for two
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ONd H2NNH2 F N' d FNONHOCLF To a solution
of

W@ 3s0sl0d2a®- 5- (2, 4-di f1 uor ophenoxyl ) pyr azi n- 2- ypP¢FER20051001815

orophenyl)- nethanone (0.73 g, ,1.9 mol, 1.0 eq) in
et hanol was added hydrazine hydrate (0.19 ni, 3.8

|, 2 e T ul ti mxture was re xed .
R A L LGN S T T
ymos1t pHﬁl wdpIad Thelresattong yebowgisolal was separated by filtration and washed with
3-(2-¢C

lg)é(-y a:cefHLIgA% I%g%%?%elfi)éﬂ&ét%ﬁz %ngﬁl}e%%{rlﬁcggc{ %Rg glgf @I}loré)_f%rnﬁ.n'gh? extracts were

d2fbiyedy|dijed asemsogltin sulfdil? and 2dfkehtra2d o Bive 59 VBSSE 2-chloro-5-meth-

C.., Mt1l. = 359. i {ignal. congpound repared by
JRFitssriiiding- e LSO, A% sner SRR Bk “Bxanpl o o
Synt hesi s of 3-(2-chl orophenyl)-6-(2,

Sregel8.f Rreporr atiqgphafde(2yd)- difitoyham o) ef -diethy L @-13tre pilined] -8Lide.
foll owi ng the procedure of Schenme IV Step 1.
Preparati on of 2- ghl or o-5- et hyl pyri di ne-1-oxide. 0
H202, AcOH\ d i O To a sol ution ofF
hl qr 0- br metay @ di ne (10 nL) i of gl aci al
aceflj c 4ci d was ed 19 Mo 3 Y
perexida. The m xture was stirrgd a or 8 15
hours.” Th8 ni xt ur EERE di | ut ed-WheHN4PO L of water
and then concentrated in a vacuum The residue was
made strongly al kaline w th anhydrous sodi um carbonat e

EhtsuReReen of ©Humbgdide @547 petodn ofliin XhaLobTHFswaserdded drop-
WiseRYRdtyh 8f { kit st h%ﬂucﬁ-eghééﬁ?inf 1d b JE RSy }%rrkfcqion mixture was
tered a to give

eiv1d

over sodiumsulfate, fil nd concentrate

stigyed for efe haws, mdckorn-6-methily4-nitpymyridinreel Kxisiei(36 g) was added
(RAY ThVRSS1tPREGixt st ! i

S2- cg/? or o- 5- meg hyl d}f/gg\}la% ?tgréﬁ%tg%%@?gé ng.aﬁagéﬁtra%ra%ht The
sphyspirva i oyedpm! thedight ydlewsohl oltedbnixttagtien with bShylene
dgllog\%lfe' 'théirdﬁlégtuggflg clgz%ﬂ})aﬁé’é%aﬁ@ry @ﬁice? gélf &E&l%c&gfe%e%e, 1:1) gave 1.65 g
oz‘zc(m%fiiﬁusrmhenymﬁyfrmﬂnd»-zlrnimopmidinaﬂeomé@as%ﬁeld). Mass Spec.
Mixtupgzwas stirred at 100C for two WO 2005/ 085248

PCT/ EP2005/ 001815 -46 hours, cooled to RT, and added

to ice. Sodium carbonate was added to adjust the pHto
SigpotPrepar giongf g234-difleror b)) igmyidyl- bwess pyiidinweglamine.
separated by filtration and washed with ice-water.

The conbined filtrates were extracted with hot

chl oroform

. extracts were conbi ned, i ed over
dium s ' angfl concentrated to give 5% of
R s Lol haoa copcaptratgg 1o iv SN
/N+\0~ ID/

Fs
EtOH _ N\o _

To a solution of 2-(2,4-difluorophenoxy)-5-methyl-4-nitropyridine-1-oxide (12.0 g) in
250 mL of anhydrous ethanol was added 2.0 g of 10% Pd on carbon catalyst. The hydro-
genation was performed on a Parr hydrogenator at 40 psi for 30 minutes. The solution was
filtered through a pad of Celite, dried and concentrated to give 10.1 g of 2-(2, 4-difluoro-
phenoxy)-5-methyl-1-oxy-pyridin-4-ylamine (94% vield). Mass Spec. M+H = 254,

Step 5. Preparation of 2-(2,4-difluorophenoxy)-5-methylpyridin-4ylamine.



5 yl-4-nitropyridine-l-oxide (80%. Mass Spec. MtH =
189. Step 3. Preparation
Wo@LE®s5025248 di f | uor ophenoxy) - 5- net hyl - 4- ni t r opyr PAI/AR2005/001815
xide. F OZNC4A HOF ZNO/ \\ F O THF, NaH O To a
- suspensi on of sodi um hydri de (6.747 g, 60%in oil) in
50 nmL of THE was added drop- w se a solution of 1 nL
of 2, 4-difluoarophenol in 10 nL of THF. The reaction

T T b ;g%&)" "

added _shgwl y. The resulting m xtur ‘stifred at
reflux"fo© 8 hours and at RT overhighit. The sol vent
was renoved and the light yellow solid isolated by

YL . it h, hyl ene chloride Purification via .

cﬁ%‘sﬁ%%%% ?’5%3’ T it PB%‘F?XYE?WF&’X%étoéf’é’lyﬁé%hﬁéf}aﬁlmif‘l-o g) in

ggmé of __arrﬁeby@oustfhl@roform, 5a sohitionlof Ehospthorus tri_c}él_oride (4.1mL) in 20 mL of
< enoxy.) - 5- -4-nitropyrjdine- _

1- %rgluf%e E@%ﬁfd%? & %B"yl)sﬁ\?a"sdg é‘ﬂé’éb Siiging (g gty wjps sirred for 12

}meg ar Bt iapd theh Heated 29 reﬂtur}]c fi)r ﬁhreexhourl)';, rCiO(()jlie(ri]’ p4our(|edairrr1it% vgater, basified

A BRI, R bl RVe 5 St 2-Cof giiigrophenoy)-5-

wethylpyridin-dylamine (94% yield). Mass Spec. M+H = 238.

2-(2,4-difl uorophenoxy)-5-net hyl -4-nitropyridi ne-I-oxi

ot e Bl 2P B SO 5 Bl 5,25

genation was performed on a Parr hydrogenator at 40
psi for 30 minutes. The solution was filtered i hrough

a pad of Cel h+e, dried and concentrated to give lg
BN 262, ¢- !@e P o cetic anhydride II;II 0 F
pheloﬁ-S- athy | - | oxy= -yl am fre (94% d).
Ma c. MrH = 254, “StbpeBX 2pr epd? at

2- (2, 4-di fluorophenoxy) - 5- et hyl pyri di n- 4yl am ne. WO

2005/ 085248 PCT/ EP2005/ 001815 -47 F F H2N O/ \ F

T lititn 6 2-(2,A-Bifl iy @heinbbcifo5-an By dA-Hfandné %‘W in 80 mL of
ant ne

-~ diif ~phenoxy) 5 5-net hyl - | - oxy-pyr.idin-4-y
n?%ﬂ%le%%lal{lﬁn ar?Ladg%d gﬁ I'%Rfrlﬁ‘fféc aa%p%x;xg?. ot g mixtaiswas hegted for 24
h@ﬂlrsph’os gtham bstht aﬂélghgmpbld@d _(oﬁtchO‘d-ﬁ&Lidﬂ 5‘%_0.% 0lt‘i’§_C sodium carbonate,

r s _added dropw se at O- W stirring.
A R A -
chedied, doed #fd wncémratedtEgvdOD ESf NoOO| KA RRNESEbS)S- methyl-
pYRERL 4R3I AE (9996 yield). Mass. Spec. M+H < 279.

Step 7. Preparation of 1-[6-(2,4-difluorophenoxy)pyrazolo[4,3-c [pyridine-1-yl]ethanone.

(CH,C0),0

F F
O
H Q
TS OOF e Y OOF
0 =N Nx =N

isoamyl nitrite
AcOH, benzene

A mixture of N—[2-(2,4-diﬂuorophenoxy)—5—methylpyridin-4-yl] acetamide (2.3 g), acetic
anhydride (2.6 g), acetic acid (2.7 mL) and potassium acetate (1.7 g) in 40 mL of benzene
was brought to reflux. A solution of isoamyl nitrite (1.5 mL) in 10 mL of benzene was
added to the refluxing solution over a period of two hours and refluxing was continued for
an additional 18 hours. The reaction mixture was cooled and stirred with 50 ml. ofa 5%

aqueous sodium carbonate solution for 3 hours. The organic layer was separated, dried,
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(NaOH), extracted (CHCLl3), dried over Na2SO4 to give
3.5 g of 2-(2,4-difl uorophenoxy)-5-

woredolpsys i di n- 4yl am ne (94% yi el d). Mass SpecPCIMVEP2085/001815

238. Step 6. Preparation
of N-[ 2- (2, 4- di f | uor ophenoxy) - 5¢&vet hyl pyri di n- 4-yl ] acet

AL R RSP LTS D2 o

227 2 pB1-06-( 2, uatifydre phenoky yfebloyhpyd] ﬂ»ydidinéylmﬁagoﬁg(g% yield).
.7 9go0

i 8 0 nmet hyl ene chl ori de was adde
I%Sé"tsrpgc'gﬂgbd?%%oe. The m xture was heated for 24 hours
on a steam bath and then poured onto 200 nmL of 5%
Stepue Fnepasmiinwif o btiftadrephendtyg- 1dippaso BE- bl edinnas
extracted wth nethyl ene chloride. The organic |ayers
were conbined, dried and concentrated to give 4.g g

of ¥ [2-(2, 4- difk | uor ophenoxy) -5-methyl 15

py-r{di n-4-yl]ace de (99%vyield). Mass. Spec. M

279 Breyar af 1 6n ofo%HC HN O F
ne- I=yl

1-[(?,—(2, -d'}\rfl uoop enoxy) pyrazol o[ 4, m

] et hanone~"F F H (CH3CO ZO O F O cC~-6- ~ N |
isoanyl nitrite "Y 0O AcOH, benzene N N A mi xture of

J2- (2, A-djfl - B- ridin-4-yl ,
Anite o3 (. h L RSRIRAE hrgalp T g D ledebene 026 9)1m
1agnt of 20% aqt%omﬂnm‘dmhbsisiﬁfﬁﬂl%m éﬁeﬂfz& fdriBA}Youjl) oi'tl B sé@nif’ﬁath, cooled,

: n s bro Q.r X, A's ian of
R A RSB S W G drs aL s Gtigoore-
phenotyg- ife-phuaxolofd, el ptridare O9% yieldpeviagdpet. NIWeL ous. s
and refluxing was continued for an additional 18

. ti i Xt I d.sti d...
SR P ol P e B 4B B BB e e

for 3 hours. The organic |ayer was separated, dried,
WO 2005/ 085248 PCT/ EP2005/ 001815 -48 concentFated and

purified via omat ography (silica gel, 8% ethy

acet at g/ hey give 0.27 g of 1- NG @2 F

meno yrazol§ [ 4,3 -&fY i dipe- 1\=yf]
L 0

(11% vyi el W%N =X90. Step 8.

Pr &par ati on of

6- (2, 4-di fl uor ophenoxy) - | H pyr azol of 4, 3-c] pyri di ne.
To a RT solution of 6-(2,4-difluorophenoxy)-1H-pyrazolo[4,3-c]pyridine (0.10 g) in DMF
was added 0.11 g of iodine and 0.049 g of potassium hydroxide. After 5 hours, additional
10 % of iodine was added and a reaction mixture was stirred for an additional one hour.
The mixture was quenched with 1 M sodium bisulfite (50 mL) solution and extracted with
ethyl acetate (3x30 mL). The organic layers were combined, dried over MgSOy4, and con-
centrated to give 0.11 g of 6-(2,4-difluorophenoxy)-3-iodo-1H-pyrazolo[4,3-c] pyridine
(71% yield). Mass Spec. M+H = 374.

Step 10. Formation of N-t-Boc Derivative.

BOC
™ O S @
—_— [
Nx =N DMAP, THF N N
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FO NOF20%Cl HNF NN 5 NN iNA mxture of 1-
[6-(2, 4-difluorophenoxy)pyrazolo [4,3-c] pyridine-

wo 2005pg2lanone (0.26 g) in 15 nL of 20% aqueoRGT/EP2005/001815
hydrochl oric acid was heated for 3 hours on a steam
bath, cool ed, neutral | zed it Na and extracted

o R Aot x?ﬂ‘lwfodﬁﬁ @@Eﬁ rerayridipasy 1o e in

TI$E &Gs addidd 0=126 8f ditiert e d@car%@l@@irﬁl 1.6 mgodf 4- (dlmethylammo)pyn-

dl{l?] %he qgsxﬁtlhg)gélge nggvgﬁ\?/ e 4f% P’NE & lrfla e?lmgl 4 SeRI% rﬁﬁfphere,
cobed, cdaentrated,cind thresidlud tWa®pusfied by chromatography on silica gel. Elu-

4- d fl h I di
tigviah Sy s p/BEY eniffﬁiae%%dgx L3S B Nl e pse 2.0-ai
flibrophaHRbs 8-1itkdo- de[B}QXZdIi@M 3A8] b?{ﬁdlﬁe 10289 Frieldyd Bildss Spel M+H = 474,
10 % of 1 odi ne was ade and reacti on m xture was

red for d ouf . The .m Xt u
S e e 1B R ?~#ﬁu0(%l§1€m>5y) DB
pyRidtheektarbot id aMdttléw-bet;JHydteracet ate (3x30 nL). The

organi c | ayers were comnbi ned, dr| ed over MpSM, and
con- centrated to give q{fl
6- (2, 4-di f |l upr ophenoxy) \E)ﬂo IH-pyrazoI o[ 4, 3-c] pyFj d

ine (71%vyield Mass cpecl  MrH = 374 tep 10.

%@%rmation @:o. e. FF 80
B ~ X

Igqos 085948 PCT/ EP266E 9-To avsgldtion of

2, 27di f | uorophenoxP hE) Ned0s 1H- pyrazol g[ 4, 3-c] pyri d
(0.10 g) in THE Rds“Taldded®0. 15 Flof dictert-butyl
di carbonate and 1.6 ng of 4-(dinethylam

A solution of 1-BOC-6-(2,4-difluorophenoxy)-3-iodo-1H-pyrazolo[4,3-c]pyridine (0.071
g) and 2-chlorophenylboronic acid in 5 mL of benzene and 1 mL of methanol was stirred
at RT for 15 minutes. To this solution was added tetrakis(triphenylphosphine)palladium
catalyst (52 mg) and 0.3 mL of 1 M sodium carbonate. The resulting mixture was heated
to reflux for five hours, cooled, filtered and the organic layer was separated. The organic
layer was washed, dried and concentrated. The residue was purified via chromatography
using 5% ethyl acetate in hexane as the eluent to afford 45 mg of 3-(2-chlorophenyl)-6-
(2,4-difluorophenoxy)-pyrazolo{4, 3-c] pyridine-1-carboxylic acid, tert-butyl ester (66%
yield). Mass. Spec. M+H = 458.

Step 12. Preparation of 3-(2-chlorophenyl)-6-(2,4-difluorophenoxy)-1H-pyrazolo[4, 3-
c]pyridine.

F
N \ HN I AN 0 F

NaOCH,/CH,0H Nx =N

Cl cl
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dine. The resulting solution was refluxed for one hour
under a nitrogen atnosphere, cooled, concentrated,
w@rasoke48 esi due was purified by chromat ogr aphpCDEP2005/001815
silica gel. Elu 5 tion with eg&yl acet at e/ hexane (1/9)
afforded 0.11 g of the NNBOC derivative of 6-(2,4-di-

AR Or Tt Ao B B oo P BT e pine 1

cabbRylehkidl epibmyl 9std{ (L0 drgliid b udl ofheNDodiumh@hotide solution in

el kst 1 Mgty KT e gl syt donengrated and
tHe ibillud Was ditRdiePRM) cthlacAReBwRhH], dEldd@hd chikeGrald tA give 10.0

ol utj.on,of . . 1.
g i Fophen Y- doResaP PR SABL PR P s B1ebpiding (91%
vieRr Mlis&pdcOMAITL= 33p. and 2- chl or ophenyl boronic acid in

5 mL of benzene and 1 nL of nethanol was stirred at

RT for, 15.m hut. [ | ut i dd

ERupb; o STHBRERGT BROSHRM R Bal ) SOP AR TaR GP Do k4H-pyrasolo-
mg) and O[B4+H]pwidihe M sodi um carbonate. The resulting

m xture was heated to reflux for five hours, cool ed,

filtered and the organic layer vwas separated. The
organi c 15 | ayer was washed, driedydndyconcentr at ed.

clhe _xesidue was purified via romat ogrlaphy using 5%
g?ﬂzizggetatklpﬁ hexane as tth_ '9{0 afford 45 ny
of (3-£2-chl oy ap - Br

(2, 27di f1 uor op %ﬁdmi!i/ ""-"’%S'/y?%zol o[A

pyri di ne-1-carboxylic acid, te ) ester (66% .
yield). Mass. Spec. MH = 458. €p 12. Preparation of
3-(2-chl orophenyl ) -6- (2, 4-di fl uorophenoxy) - 1H pyrazol o

T T R

PCT/ EP2005/ 001815 -50 A mi xture of
2%-{ighlotamyridpteed 010)g, 67.6 amoldinfab dissadyrslen @R mlpgk éry JIEHf and the
By AL Ry D00 ety LBK Rt hoe coml 11
nmol, Ak indreptangeisvastaddedi the reagominighiesover IRMinTigevia cannula,
AT B3 ANeIER PRSI0 A, MO B
ndoideAb nanald wae addedelropwide, and the reaction mixture was stirred for 30

minutes at -78°C. The reaction was quenched by addition of 80 mL saturated ammonium

chloride and 200 mL of water, and the aqueous mixture was extracted once with 300 mL of
EtOAc and a second time with 250 mL of EtOAc. The comnbined organic phase was
washed with saturated brine and water and was dried over MgSO,. Solvent was removed
under reduced pressure and the residue was purified by FLASH column chromatography
using 5%-20% EtOAc/Hexanes to yield 12.2 g of (2-chloro-phenyl)-(2,6-dichloro-pyridin-
3-yl)-methanol as a yellow oil. Mass Spec. M+H = 290.

Step 2. Preparation of (2-Chloro-phenyl)-(2,6-dichloro-pyridin-3-yl)-methanone

C__Ny__Cl cl

N Cl

N
o 9
Z MnO, 0 Y%
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5 nmg of
3-(2-chl orophenyl)-6-(2, 4-di fl uor ophenoxy) - 1H pyrazol o

wQ 2005882pyri dine (91% yield). Mass Spec. MrHPEI/BBRI5/001815

Exanpl e 7: Synthesis of
3- (2-Cnhl oro- phenyl ) -6-(2, 4- di P tior o- phenoxy) - 1H pyrazo

R BT Mg SR S Bl s i
SCﬂQedGEDOO ;im]pbﬁchyk()luelﬁ@ afid 87 g bf ornagaesd dioridd wak hdded. The reaction
net hano

BT s PR S R0y B v (e haPaiter% Ao ughy B The Celit

pRigX¥ad hasheiswiglp8d ad. dfhot FRTALI (16 8évedd] @ortiors), tahd Whe orgamc solvents

W%%'sc%%ﬁa%ﬁiy fhaie! OQERta g reed brestirg DR 208 B 2-chloro-

pBETYIII 296-dichlsto Lfyeidie 361 - eRetiansheisn WeDHus Yéllowest]. Mdss $fec. M+H =
g&nut es at -78 2- Chl or obenzal dehyde (16 15 mi,
24%1. 96 nmol ) was added dropwi se, and the reaction
m xture was stirred for 30 mnutes at -78C. The
Step3C Praparasps ofl eTithred- By ciasidiphin)-oH- [&@azmo[ﬁatb@p)atdmk
ammoni um chloride and 200 mL of water, and the
aqueous ni ‘ure was extracted once IWth 300 nL of
i ' second tine wth 250 n17N e

#d wat er and was driedgpver

reaned 20 unde d c&d pressure/and the residue was
N Lred by FLASEP’JF&E %rm chr omg i

3 yl)-met hanol as a yellow oil. Mass Spec. MrH = 290.
Step 2. Preparation of
1 Eh@rbqﬂwnplhf(ﬁgﬁl-dlc}qlgrcspml@nP%Vb-rpgthalmm- 308, 10.A2ivaeloivas dis-

@6@10%6'%[ g@b&%@@%’?&%gﬁqgok{dﬁ?% i&d batlh. f—'luhg\./\l’gase (N,N-di-
is0Rr @iyl etindarpiveny.B )y, 2087 diuwhl) oras 2gged tdithe Beaglign méxthzanéillowed by
f%ﬁmge Sdifién g%(g%)l'r)L (123, diFol %%?ia?/cﬁgz g 'Izﬁeoreqzat d&l dmg{%re was

uene, and mangane OXI e WasS a
smad: 16 (56 forfind mtreltmﬁlenéfehilﬁd ¢al76°6r fop 15 Howa. sV olatilds wiers removed

%ﬁqreggéedfq%esgﬁ m!in({ &e s?!ﬂte% th%en u-légﬁglvlgﬁla 1 g% FFt@jAL&g 1(?@&4 of THF
anddo0 hﬁeoﬁr/lg@hi T s thlivmintsresvasedéedYhipilrod datuRéerbaramopfum chloride
ch IX(E cH.‘n Wa%er:r ﬁ%%%%gamcplgl?a%g %secdlegéeg datfe Qc?ue%ug f)hase was washed

x«pﬁmyeld)d&t@&aﬁl@[} o) af B0 py.r Thi¢ eor8bipkd orgehivamenewers washed with
b\rllln%,ccﬁlesd Mgé(ﬁ\fv 2d solthtS\g‘asSer%VeMBk}le‘Id 1%%% of 6-chloro-3-(2-chloro-

phenyl)-1H-pyrazolo[3,4-b]pyridine as a yellow solid. Mass Spec. M-H = 262.

Step 4. Preparation of 3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H-pyrazolo[3,4-

b]pyridine.
: -, o,
"\ ol AN
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Step 3. Preparation of

6- Chl or o- 3- (2-chl or o- phenyl ) - 1H pyrazol o[ 3, 4-b] pyridi n
we@20080852@88 N CIl N F C CCl Hydrazine | 10 PCT/EP2005/001815

(2- Cnhl or o- phenyl ) - (2, 6-di chl ogg pyri di n-3-y| ) - met hanon

e (3.0 g, 10.47 nnDI) mas di s°s0lved in 25 nL of

t | [ THFE I d t.h. H
2 BRI onhebnt G T DR AT G whfseR 2y 5Gnp Al Doy pube
undes n&tdd@d ahd cbbled [Iem:icle bathriPotassiem - blllﬂo&miedél Iyl of 1.0 M solution in

TEENMAL 2 BB 80 el el b 0o TPl Blputes ap @G gThe reac-

tiém nﬂxmlrenmmamteﬁen Rigat & d-chtord 3 X-chlotb-phdiyi)r B-pyrazolo(3,4-b]-

R e
160 visaumitrdWavelfoohink/Botts. Thetrbicsofimiktire wansoodeitamd 20titioned

et v G R 08 et b Renfoioshay Ty gine, followed by
wagteadshahdsel sves MydeheThe woltdntans addbtddanaler ddOced prefsure, and

g AL RTes) ORGS0l R P Ve NEo S eipieng chlorde.

Sdlver v@ts ém Grednhraf e BCs(cEIe&l?dsQE@'yQ;ﬁlhzed from methylene chloride/hexanes

nyl)-1H a 0 4- ri d| sol i
e &b i o CRogS Phrals o2 i arap Restpst TH-5yRedofo 3, 4-b)-
p)aqc(laeQuwme fitn Y hssGped., MﬂamiBsmro phenoxy) - | H-pyrazo

lo(3,4- b]lpyridine. NNCI N\ O ad N\l / O F KO

05/ 085 CT/ EP2005/.0018

Aé@l&@fbﬁ’ﬁ%ﬂ&ﬁﬁ%ﬂf&ﬁff@% aboye SHAPRle disS %WgeaﬁaPﬁ Labpge-
nmL m crowave reactor tube under nitrogen and cool ed
Exampla 8t C eShﬁthhsls - @54 Diffudrobplietoikyhe3-( 2Hnrdth@fy-gheyl) 1H-
solution in H@P X\?@g a(ﬁded dropwi se, and the solution
was stirrBEFYPSTOPYHHARE es at 0C The reac- tion

m xture was warned to RT, and
Step ¢hiPedparadiot 3f Gid-Drfbroptrpydin- 2Ly {ig-reakd:l fhedylpinethanone
pyridine (350 ng, 1.33 nmmol) was added in one portion.
The reaction was then heated to 60C vi a gl crowave
for nine hours. The reaction m xture-wasytool ed and
ﬁi-artlpﬁl oned between water and et hyl | acetfate. The

or |cl phase_mas_\aasheﬂ_w_t.h bPRge N gf1 oned by

wat nd the r| ed over l\/gSO4. Th ol vent was
NEEND under o sure 0 ,.;eS| due was
el ut ed through a F col um us 0.5% NMeOH i n
met hyl ene chl ori de. Sol vent was-fenoved, and the

resi due was recrystallized from nmet hyI ene
chl ori de/ hexanes A to afford 78

23 ethorrbery -preaasin- lgopnde (58 m&@rf d-%%Mrﬁ@WBOﬂJ!HTﬁfr Wagrooled to
04(9[234 S$iblsronicotinonitrile (5.0 g, 35.6 mmol) was added over 20 minutes to the

reaction mixture at 0°C. The reaction was quenched by addition of of 60 mL of 2M H,SOy,
and the mixture was allowed to warm to RT. The reaction mixture was extracted with 40
mL 50 mL EtOAc, and the aqueous phase was basified by addition 12 mL of 5M NaOH.
THe aqueous phase was then extracted twice with 70 mL of EtOAc, and the combined
organic layers were washed with water, and dried (MgSO,). The MgSO, was removed by
filtration and solvent was removed under reduced pressure. The residue was purified by
flash chromatography (40 mm x 15 cm) with hexanes/EtOAc (0:1 to 4:1) to yield 7.9 g of
(3,5-difluoro-pyridin-2-yl)-(2-methoxy-phenyl)-methanone. Mass Spec. M+H = 250.
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pyridine as a white solid. Mass Spec. MrH = 358.
Addi ti onal conpounds prepared by the above exanple are

W@ be#sizas Tabl e 1 above. Exanpl e 8: Synt hesi sPGI/EP2005/001815

6- (2, 4-D fl uoro-phenoxy) - 3-( 2- gethoxy phenyl)-1H 15
pyr azol o[ 4, 3- b] pyri di ne Step P: Preparation of
5-Difluoro 2-
SR TP Do) e IO ey e op-
pﬁb&@;nmhanawwbthoxyphenyl magnesi um brom de (53.3 nL
of 1.75 Msolution in THE was cooled to OC
2, 4 D'fluo&pnlcotlnonltrlle (5.0 9,-35.6 ) was
» xer” 20 n1nutes to the 20 reac '
eaction was quenched by addi of o nL
N E2SO4, andFthe niﬁ;ure was 8 et g
RT. The reaction e was extracted &Ath 40 nL 50
52 S ’QDCHand the ag s phase & hasThead by
ion 12 nL ofo OH THe s phase was then
=xjracted twice with 70 mL of Et OR
organic | ayers were washed with water, and dried
(ggscn) The MygS04 was renoved by 25 filtration and
Pawrgred cesipm caehamated 1 B8der mael) s susperdadria 8 nrhef DMF, and 2,4-di-
ﬂﬁ@fdg@@ﬁol"(@iS Q%Ug( g;ﬂelg%Ec?)/waJ Acﬁ%@ t&ﬁfqu&hgﬂ rn%ll{ﬁé—le ( 6305 Tﬂ?‘ﬂﬁ%m -pyri-
dgf-2- yl) -(2-methoxy-phenyl)- methanone (1 2 g 4 8 mmol) d1s>goved in 7 mL of DMF was
ﬂ(e% a%d@a fa'n‘dQBQréﬁYﬁérghﬂxtareyxkas sﬁ?rgg%}ﬁ%%f%@mﬁﬁ HBLWARORN diluted
ww@ﬁoenh @@Eﬂ@@qz %@edmcesv@pﬂimlmf@mamdmcgmth 30 mL of saturated
b[‘lﬁﬁ(%he‘]' otgabicY ePWQpﬁ'HQ&(Wer %&é’Fs'dJ Qeer/ ahdle ?a}%réﬁjeai uﬁger r@duced
oXYy- anone F P

stredﬂbﬂaesu%/l/ng H@l@qswaSIPmnﬁeébmwe@r@@gtqgmmr(%m & 7 5cm)

ik T OB ag, SRS St Ry ey P fuoro
tlb%ﬂﬂe(%é@thqmphmdﬁun@har(@eas D piludlees $naci M+H = 360
d|n 2-yl)-(2-met hoxy- phenyl ) - net hanone (1.2 g, 4.8

T e D o PP (LR P RS by lffol -

bﬂaﬂdﬂﬁen diluted with 60 nL of EtOAc, washed twice
with 30 nL of water and once with 30 nL of saturated
brine. The organic |ayer was dried ovey MySOi
fif por at ed under reduceqN

————— e

= F hydrazine

[5-(2,4~Difluoro-phenoxy)-3-fluoro-pyridin-2-yl}-(2-methoxy-phenyl)-methanone (560
mg, 1.5 mmol) was added to 17 mL of EtOH and the reaction mixture was heated until all
solid had dissolved. The reaction mixture was cooled, and (N,N-diisopropyl)ethylamine
(0.21 mL, 2.3 mmol) and hydrazine (0. 1 mL, 3.1 mmol) were added. The reaction mix-
ture was stirred for four hours at RT, and then was taken up in 60 mL of EtOAc, washed
four times with 20 mL of water, dried (MgSO4). The organic solvent was filtered and con-
centrated under reduced pressure. The residue was purified by flash chromatography 40
mmx7.5 cm) with 4: to 1:1 hexanes/EtOAc to yield 0.03 g of 6-(2,4-difluoro-phenoxy)-3-
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10 pressure. The resulting residue was purified by
flash chromatography (40 mmx 7.5 cn) wth 20:1 to
wd 2mshgseames/ Et OAc to yield 0.37 g of PCT/EP2005/001815
[5-(2,4-fifluoro-pheno)Cy)-3-fluoro-pyri-
di n- 2-yl ] - (2- met hoxy- phenyl ) -mét-hanone as an oil. Mass

i A

1pygazolo[4 3- bl]pyridine. FOHNNOI\ NF
hydrazine N F F CHG CH3 15

(2, 4-Difluo NnpX 3; fl uoro-pyridin-2- s (2-,ne
Al o e BT O e shovasgemptas s attigifetpe.
to 17 mL of EtOH and the reaction m xture was heated
Exaniple @l | Syﬁtﬁe’si@l ofieq2 diBislabmefhendye)-Bgaahethoxyyphényl)e1 H-
was cool ed ﬂﬁ%N’ dLésgPropyl)ethylanine (0.21 i,
2.3 nmol ) gﬂﬁ?’ PP 1 ) 3.1 mmol) were
added. The reaction mx 20 ture was stirred for four
Skepult Prepardtion dfiid cUbeliorves ridakiess-yip- (2-mdkbpiphehyl Evibanone
washed four tines with 20 nL of water, dried (MgSO4).
The organi c sol vent was fiIteredland con- gfntrated

pressure. The resi g 3 fied by

matography 40 gmx 7.5 cm) with 4: to 1:1

xapes/ ENOAC to yield 0.03 g S} =N
6-X2, 4-N7 f | uor o- phenmxw) 3 WO 2005/08%@48

Addi ti onal

/ EP2005/ 001815 OMe
2- met hoxy- phenyl ) yrazol o]
ec. MtH = 354. 3.2- 144
cohpounds pr epar ed t he above npl e are shown in

Tabl e 1 above. Exanple 9: Synth;ﬁls of
(2.4-Di
4% Plg g myitahia: BREROstle RS G W BISTY ) iy, Brepared as
d@ﬁrﬁeﬂ)ﬂ%W@ Qﬁ(g 03 1da4|13 x(n;s&h;sb)ve(l g'; ﬁ@]‘(:r)ﬂ] dxg/EH@ nayﬂd) thHEéahCligm mixture
1S ot P el etk 4 Bt 2 MRy rasgyim

bedmBRA 7gnl 4f BV snmmlon ipTerar od rmﬁol)d'%@ddchb dnd theexction mixture

2004/ 03117 | ved. in.25 A F. and
PRaUTTO e B S eeas R e el sthea Bty Db paR idflgend the reac-
tivatrhixtwe whs aliowed ©svar2r VRN oS0l e b rdi@rESinded reduced pressure,

and the residue was purified by flash chromatography (0% to 20% EtOAc/Hexanes) to
yield 1.029 g (3.65 mmol, 78%) of (4,6-dichloro-pyridazin-3-yl)-(2-methoxy-phenyl)-
methanone as a yellow solid. Mass Spec. M+H = 283.

5] pyr@hﬁ ne. Mass

Step 2. Preparation of (6-Chloro-4-methylsulfanyl-pyridazin-3-yl)-(2-methoxy-phenyl)-

methanone

(4,6-Dichloro-pyridazin-3-yl)-(2-methoxy-phenyl)-methanone (0.75 g, 2.66 mmol), 25
mL dry THF, and NaSCH3 (0.207 g, 2.81 mmol) were stirred under nitrogen at RT for 17
hours at RT. Diethyl ether (25 mL) was then added, and the reaction mixture was filtered
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bromde (7 nL of 1IMsolution in THF, 7.00 nmol) was
added, and the reaction mxture was stirred for 8
whewsssagler nitrogen at -78C. Silica gel (11.BCOEPXaS001815
added, and the reac- tion mxture was allowed to warm
to RT. Solvent was renoved und®r reduced pressure,
and the residue was purified by fla(ﬂ1 chr omat ogr aph
t}(re%h elitood ke @w%wgwtaéedl@%ﬁr g¢ckpced pressuge, (agdélse residue was
togra 09 % EtOAc/Hexane e 0.375 g of (6-
ﬁéd‘g ﬁhoér?%?ma % g??]r(l-/otomﬁ)EZ-Orret/ ho) cy- s> tﬁeglnvylo) g of (
rhaﬂnmqﬂwésglfan léw%éwlﬁ( Wé ypRhenyNpethadg as a yellow

ol RALAL 2y
° @%4%35 el hylsulfanyl pyri dazin-3-y1) - (2: met hoxy-

henyl met hanone Cl _CI H CAS C
S%p 3. érczgqmt@n@f_{ 6 (2-4-Difluoro-phenoxy)-4- methylsu )‘Jc\l/Syl-pyrzyazm 3-yl]-(2-meth-

O{?Aﬁﬁen?&c,mj%%ngyn dazi n- 3-yl) - (2- met hoxy- phenyl) - net ha
g, 2.66 mol), 25 nL dry THF, and NaSCH3
(0.207 g, 2.81 mmol ) were stirred under nitrogen at RT

ur§' at RT. Diethyl ethery (2! ,

20Q5/ 985248 PCT/ EPZ005/ 001815 ~ - 55 Ohgough oM i

fiYrat Nwas concenfhder reduced pré'ssur%a and
theNxesi@ue was puri V|a flash ch 2 aphy (0%
@i Et 3¢/ Hexangs) +@~ti ve 0.375 @ (69\%

0- 4- met hyl sul anyl pyri dazi n- 3-y 2- met hoxy- phe
met hanone as a yellow solid. MasS Spec. MtH =
296 5 Step 3. Preparation of

(& Q}lﬂ@“%{%ﬂw&iﬁngﬂ@mé%ﬁh 34}’121;% ohxhéé;ﬁyéf %%Hg@ymeﬁﬁﬁbﬂe @.101 g,

0(342 xraohNODVIE (2 L), 2,4 dimtrpphqnodo @0apl, 042 mnpo ba.pd sodlum hydride
@. ﬁlpg/ (g)éfzomfl}] fﬁﬁﬁlle?%il %las?yﬂengﬂl @@176' sﬁn%dﬂnhel( &tﬂ%g&h?ﬂhree hours

anone
aQRZF dihn r¢actpin ariviurg Ya0hen smred)fon ZW‘Prh@‘IlI)S 2BAYG d“bhelm@ctlon mixture

w5 i8¢ 19 %(g QxLoc;lf?chthlet %? wilRddel T3 %a%c Bblture was washed twice

suspensit on were stifrre under nltroge hr ee
withuzsmLatatd®ToncEtvethy 2hieliof satriated prénapard th?e‘ﬁg%ltli? kyergwas dried over

Mgo "ﬁe*}@gtr(i s r@l%gved-rﬁ’aﬁl{r@ﬁgﬁ |08 +Hd Kft#4kEwas concentrated under re-
duced pressure. The residue was purified by flash chromatography (0% to 33% EtOAc/-

F

Hexanes) to yield 0.167 g of [6—(2,4-diﬂuoro—phenoxy)-4-mefhylsulfanyl-pyridazin—3—yl]-
(2-methoxy-phenyl)-methanone as a white solid. M+H = 389.

Step 4. Preparation of 6-(2,4-Difluoro-phenoxy)-3-(2-methoxy-phenyl)-1H-pyrazolo[4,3-
c]pyridazine.

1. mCPBA
2. Hydrazine

[6-(2,4-Difluoro-phenoxy)-4-methylsulfanyl-pyridazin-3-yl]-(2-methoxy-phenyl)-
methanone (0.076 g, 0.196 mmol), dichloromethane (2 mL), and meta-chloro perbenzoic

acid (0.99 g, 0.25 mmol) were stirred together at RT for one hour. The reaction mixture
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was cool ed and 20 nL of diethyl ether was added. The
organic m xture was washed twice wth 20 nL water,
won@s/osd2esh 20 nl of saturated brine, and the oPQEEPI05/001815
| ayer was dried over MSO4. The MgSO4 was renoved by
filtration, and the filtrate w@s concentrated under re

wesnshﬁ#ﬁi? iRy S Brhaoaeirns el e et QU By of saturated

ebad sgliom b1carbonate solution. The organic phase was dried over MgSO4, filtered,

‘f}i(e2ﬁl’r?r%t%:¥%lts Eg&%ng’ >}1|)1(1y )ernréfiﬂ%ﬁqd%‘t n lgsssgll‘sef %Fﬁ% Erléggirl%legge was dis-

deéd ifi a3B88turSlof P ndl. TRFeRdrnahl %btﬂzfnol and hydrazine (0.0075 mL, 0.24

A o R DR i b b I8 RN etion

miixtue wgydzﬁ%alffﬁﬁl MadNirh al R thén faiNtiohedb &dediB 1 OmIAIOACZAd 10 mL
uor o

Wg&?r ngflia 91%@131%1%9%% 32«11*.)#1 19 L. pf satpeatedaquagys Niehfplution and
dnec[fBHi agnga@ (ﬁe&@ﬁt@n s E@6retmmb khe ﬂgﬁtﬂd&g&%ht%m@te(damder re-
, an a-c ro per 0i C ci : .
il Bresiitce T ‘t’%fg’é’tf%éa%éﬁﬂaﬁrc FinatgREARNg AP Hpiia% BtOAC/-
HeRatek ] @il 3030 o\f\@-@qoﬁ{ ?ﬁef@égP@o&5ﬂ@w&yl) B-pyr-
s diluted wt (g or omet hape and
a0l b€ IPiE awwa@a}ﬁve Pw§a]€ rMegbreaqiisditis Badi um
bi car bonat e sol ution. The organi c phase was dried over
SiMui B prépdrécﬁ rbexdrepla@nqg 3, 0diffidrbpianel WasseLORERN{4-aifl@6roaniline and

T e AT TR -

A SUBZ E1pOrid &R AR) -Blaind. 24 5 nmol ) and
dii sopropyl et hyl am ne (0.045 mmol, 0.26 mvol were

SR tT E R L R R s ]

wat er . 9yﬁflg@1|ﬁbc | ayer was wahsed with 10 niL of
saturat ed aqueous NaCl solution and dried over MySO4.

The sol ution' s filtered_ angd the filtr

S€BAc ﬁ‘tpﬂéﬂf’@& 06%?1”?-&4%-&%6-%?%%@ groxy. Mﬂ@% "Hue was

purified by flash chronmat ography (0%to 33% Et OAc/ 10

Hexanes) to yield 0.030 g of F

cf- (2p4- Didi I uor o- phenoxcy) - 3- ( 2-
[4, 3-cC Ec}/rldazme as agpake

MH = 35 Hé@;rly pre
B2, 4- uor ophenol step F ,
and omtting t m hydride, wa
(2, 4-Difluoro-phenyl)-[3-(2-nmet hoxy-phenyl)-1H pyr -
z,%;]g[fﬁlggé‘%}?’eggii #3137} B2 Gifbl) wad WBSlved® FOFPLEAFFHE and cooled
602, SodDirh hydride (Shisngy §).-83-1s10h GOY sulspersioman okild s dddf in por-

tions, and the reaction mixture was stirred for 30 minutes at 0°C. 5-Bromo-2,4-dichloro-

pyrimidine (25.0 g, 109.7 mmol) was added in portions over 10 minutes, and the reaction
mixture was allowed to warm to RT and was stirred overnight at RT. The reaction was
quenched by addition of 30 mL saturated aqueous ammonium chloride and 100 mL of
water. The aqueous mixture was extracted three times with 100 mL EtOAc, and the com-
bined organic layers were dried (MgSOy), filtered, and the filtrate was evaporated under re-
duced pressure. The residue was purified by FLASH chromatography (2% to 6% EtOAc/-
Hexanes. The resulting solid was recrystallized from diethyl ether/hexanes to afford 12.6 g
of 5-bromo-2,4-bis-(2,4-difluoro-phenoxy)-pyrimidine as a white solid. Mass Spec. M+H
=416.
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pyrimdine. Step 1. Preparation of
5- Brono- 2, 4- bi s- (2, 4-di fl uor o- phenoxy)-pyrimdine F F

W@RooBHSCUS O N\ O Y NaOBr / FF F Br F PCT/EP2005/001815

2,4-Difluorophenol (22 m., 241.34 mmol) was dissol ved
in 140 mL of dryTHF and cooled ~20 to OC. Sodium

hydride (9.43.9 5. .8 |, .60% suspension in oil
SRS badtingoHar F B Ao e L R e i kbt 1-
ogtirred for 30 mnutes at 0C. 5-Brono-2, 4-dichl oro-
pyrimdine (25.0 g, 109.7 mol) was added in portions

over 10 mnutes, and the reaction mxtwe was all owed

to warmto RT and was stirred overni ght |at RT. The
reacti on was quenched by addition of sat ur at ed

jggous anmmoni um chl ori de.and 100 ni wat er. The
ous mi xture was extracbedhgthree ti {th 100
and the com bined%rganjc |ayerd were dried

filtefed, and the filtrate was :

d_pressuyre’ resi due was

phy (2%,t0 6FFEt OAc/ O n
jgs recrystallized féom di et'hyl
0 afford 12.6 g of H,

5- brono- 2, 4- bi s- (2, 4-di fl uor o- phenoxyY-pyrim dine as a

white solid. Mass Spec. MrH 30 =4163"WD 2005/ 085248

PCT/ EP2005/ 001815 -57 Step 2. Preparation of

- - | - o— - - - . .

> ERbog PR P Ao VR IERAMIRPYE LB £ Bl ply iiTlved n 25

mI\THF agl cotled © GC. Esaprepitneignesiemhiorided(0.f nel. iz pgol) was
acgi’eﬁrlg‘g@ﬂ%%gﬁcae\g g{%méé @:a{/ %g&‘i'dﬁbg.%?ﬁ%@t R 1BV ALHEHIOride (1.47

| SSO
mL, 12.0 mmol) was.then added, and the reaction mixture was stirred for another hour at

0°C. The reaction was quenched with 35 mL of saturated aqueous sodium bicarbonate and
25 mL water. The aqueous mixture was extracted three times with 25 mL EtOAc, and the
combined organic layers were washed with saturated aqueous brine, dried (Na;SOy),
filtered, and evaporated under reduced pressure. The residue was eluted through silica gel
using 20% EtOAc in hexanes to yield 0.429 g (85%) of 1-[2,4-bis-(2,4-difluoro-phenoxy)-
pyrimidin-5-yl]-3-methyl-butan-1-one. Mass Spec. M+H = 421.

Step 3. Preparation of 6-(2,4-Difluoro-phenoxy)-3-isobutyl-1H-pyrazolo[3,4-d] pyrimidine.

Hydrazine

H,C

1-[2,4-Bis-(2,4-difluoro-phenoxy)-pyrimidin-5-yl]-3-methyl-butan-1-one (0.427 g, 1.0
mmol) was dilloved in 10 mL of 10:1 dioxane:EtOH, and hydrazine (0.032 mL) was added.
The reaction mixture was heated to 90°C for four hours, then cooled and quenched by

addition of 25 mL saturated aqueous ammonium chloride and 25 mL water. The aqueous
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5 nL THE and cooled to OC. Isopropyl nmagnesi um
chloride (0.8 nL, 1.44 mmol) was added, and the

WO e@ssms m xt ure was stirred for an hour at OBCT/EP2005/001815
I soval eryl chloride (1.47 i, 812 0 mmol ) was. then
added, and the reaction n1xture mas stirred for

AR08 DO o Qo TR S B UL B

weae Wa&hedh@t}a&qug@wg affileqtuy benwatledeaa&@Qdﬂtdnecg anTi evaporated under
rs

r%&é@d égesﬁ}ra E&‘Q?ﬁead%@ %ag tlaﬁl 3‘81r88 § ca gﬁr n#@ 4 E%jﬁc in hexanes

wer e sat ur ate agueous
t¢ Mekistung of 6+(t2ér<éﬁu01a>ﬁpih@ma]0)63 astobdtylh-rlﬁbpynamiu Bettd]pyrimidine as

rgs residye was eluted through silica ge
ags%hgﬁéﬁégéh cﬁfn exanes to yield 0.429 g (85% of

1-[2,4-bis-(2,4-difl uoro-phenoxy) -
Esgmple Wit n168yMAR) leimashyrt vibrataasay 1- one. Mass Spec. MeH =
421. Step 3. Preparation of

i ey e S e e L
niNnkd By Eﬁebtﬁﬁmg]ﬂie H3fsfer of the y- phosphate fr?rln r¥1- d1|) IflﬁTsP_by -38 kmase to

Bi_s- ( . fl uoro-phenoxy)-p
N RO B b D3 agringt BONralyn A g ethos) dercrined in Ahn
el 8., MBiek ChbnLlogdtapene, Ftody) and hydrazine (0.032 nlL)
mas added. The reactlon n1xture was heated to 90C for

h d d enched addi ti on of
@%ﬁﬁ@égﬁ?%é g%coa qu@ﬁ%%%?}%@ WhfFopexPpgssed with SEK-
IWHEMEKKHQ mwaae&%ﬂ@ﬁ&@%%éﬁ%&%ﬁ%@%@ﬁﬁi 1@@&&1@62 (1997))

8 mxture was_ extracted three times Wt h
Eg & Py thar@f%raﬁbqhﬁ@aa@g@athsmayéﬁg el Wélluém/vashed
wi th saturated aqueous brine, dried (Na2SO4),

Thic lph8§2brylard pS3 AROP Rinask WdBited B KR HRILESSY HEM ST@@-morpho-
resi due was eluted through silica gel using 20% E

lmﬂ)mgymglfom@aqxd,@}@ 7852y Mf-glycerol phosphate, 5 mM ethylene glycol-bis-
: ) obut vl azo|
%3;% Izcl%ﬂ%c?ér’]c@fltaégﬂegf Rﬂ%‘i?’i\‘/ tﬁﬁaacétéc ac1c:l/ lwgf Pcya';lbtg Fggte, 1 mM
dithiotim®8ol, N&B)Mknmseumlﬂmtde@ ﬁsﬁ aymﬁhEnqb 3BsdiAdd 1h iDMSO or only
r C y_qf. co unds of ent i d _

e BRI RGN Ry b e R R3C The an
atdRadtioRNPENARk &byl ¥dB86h 67D sUNktrRre38clthid8SiRaihthg MBP and y->P-
ATP. After incubating for an additional 20 min at 30°C, the reaction was terminated by
adding 0.75% phosphoric acid. The phosphorylated MBP was then separated from the

- residual y->*P-ATP using a phosphocellulose membrane (Millipore, Bedford, MA) and

quantitated using a scintillation counter (Packard, Meriden, CT).

Using the above procedure, the compounds of the invention were found to be inhibitors of
p38 MAP kinase. For example, 3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H-pyr-
azolo[3,4-d]pyrimidine exhibits a p38 ICso (uM) of approximately 0.01.

Example 12: Formulations

Pharmaceutical preparations for delivery by various routes are formulated as shown in the
following Tables. "Active ingredient" or "Active compound" as used in the Tables means

one or more of the Compounds of Formula I.



Myelin Basic Protein (MBP), using a mnor nodification
of the nmethod described in Ahn 10 et al., J. Biol.
WEh@s108266: 4220- 4227 (1991). The phosphoryl at eRCT/B8PI05601815

the reconbi nant p38 MAP ki nase was co-expressed with
SEK- 1 and MEKK in E. coli (ség Khokhl at chev et at.

272 1

1057-11062 (1997))

and t hen

omat ogr aphy using a N ckel

coI um. The phosphoryl ated p38 MAP ki nase was dil uted

Ingretienase buffer (20 nmM 3-(N-n

H-he)lproepanesH-foni-c—aci d nl—l

Wo[ﬁtﬂw’c 15

Aﬁﬂﬁ%@g’éﬁ\.agen% mM et hyl ene gl yco

T T—OT

|20tg°/§“( bet a- am noet hyl

7 25 Vg al \Ir\anl

L@&tb@l’) N, NN N,N-tetraacetic 3
ort ho- \/::m.qri::n‘p 1 M. _dithiot

Ciotko, 1 NM sodl um

reitol 40 oM rmrmpc.ulm

Magnstivdefearafest conpound di ssg

182% in DVSO or only

mﬁ_&i%
i ncubated for 10 mn a

?g%%%ﬁtbrﬁgp%%g_@bﬁﬁmw &bout 100 m

each; one

ase reaction S

capsite v wed apgroxiveata a dotel dailydosagesubst rat e cockt ai |

containing MBP and y-33P 20 ATP. After

Rt Rffichi 8h@kal A Rt:3tios0C, t
term nated by adding 0.75% ph
nhnsnhnLvJ_achL MBP_was then se

i ncubating for
he reacti on was
osphoric acid. The
parated fromthe

Ingredigntal  y- 33P- ATP usi ng a phos"éﬁﬂe’éﬂtl ul ose menbrane
Agm;éiﬂ ¢ pedford;— Ay —amnd o tated usinga
Scint el at| on counter (Packard, Meriden, CT). Using

M&‘geleabm\ﬁéeapa’tocedure t he con‘podh@i% of the invention
Ciy8§s€arﬁ¥"ﬂbé’es'o? —1hibBitors—of ﬁ?ﬁ) P38 MAP—kinase—For—

| 16ctr% - phenoxy) 1H pyr-

Laet(&- ChI oro phenyl) 6- (2 4-dif

of-
Ul

P PSR TP O BL. eamal o 10

LAA
H\JU |Wv \IVy
1. @é’r mul ati ons

5 THReaidradients bfeadonﬂﬁﬁmaarrﬁi grafislafed

ﬁlsﬂggblsdﬁélyt soiyh Wamiethasol. The for-

ut es e nthe follow n .
o s TR rRE D6 O KRB tE HapHa A0 oagtive com-
puged) with thepgblies tiHanaachitk. one or nore of the
Compounds 0? Forrmula |I. WD 2005/ 085248
CPCT/ EP200t5/ . Conposition for O al

RGP Aoy SHE % wt./wt. Active ingredient
20.0% Lactose 79. 5% Magnesi um stearate 0.5% The

Ihgrediegt ents are m xed and disp

bout-100-ng-each:

easednt Nt 0 capsul es

A&Bﬁ%ﬁ% a total daily dosag

nna r-apcul e woll-d

gé gCon'posltlon for Oral

FAdiiewsHEr at 1 on Tngredient % Wl
20 0%

0wtz ~ Active 1ngredr ent

Sodium chloride 20g

Methyl paraben 015¢g
Propyl paraben 0.05¢g
Granulated sugar 25.5g
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.
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Magnesi um stearate 0.5% Crosscarnel | ose sodi um 2. 0%
Lactose 76.5% PVP (polyvinylpyrrolidine) 1.0%5 The

WO p@psmesizemt s are conbi ned and granul at ed usi ngPEI/EP2005/001815

sol vent such as net hanol . The_% r- mulation is then
dried and formed into tablets (containing about 20 ng
Riredetd] ¥8rifQQopOUNd) with an appropriate tabl et

machi ne.” Conposition for Oral Administration _ _
lngredient Amount  Active conpound 1.0 g Fumaric acid

I(‘5‘8‘5‘3dg‘°~ntSod| um chloride 2.0 g M&6 vyl wipar aben O 15 ¢

ad n||nar

m em 005 g G-anut=a \Qé 25-5
Sarbjt oI (671)% solution) 12.85 ¢ gum K (Vanderbl |t

S@lu}mﬁlﬂoxgde Fl avoring 0.035 n | qo€a) @akégstodid MU

t 6—100— | The |nnrgd_1_en_LQ are

Wa&'rgéflﬁ t(’)vﬁlnc:a ;u;peh; S\r;uf or &Qq\fn adm nistration. WO

Pe051i0852481iRCTY GRIBREADD §>8ﬂtﬁ)n of(iHeA WF@f i gkdion. ef‘h sufficient quan-
[ I .edi % W ctive |n redi
t§‘9 rfgy‘lééﬁ‘g“n e ‘g’if éd%éw’tﬂ& SIS £ SRS ﬁh%so?wrblpotpaw The solu-
tiom mmad@ mp]i@@velight Witk the fdrﬂeﬁncﬂeﬁf@f{ﬁi@ @z{’cElA foP i lfeé\tﬁ)?lleﬁl%&e& through a
ion o vvat ctio suffic
B BRbp Ao B e e b b canaiben ¢ h
stirring to make the solution isotonic. The solu- tion

Suppowtbey Gpriholatieh ght wi t h t he remai nder of t he wat er

for inj ection filtered through a 5 0.2 mcron

£ nd—packaged-under cfprulp conditions
%%"ééloe;ﬁ.*'fo'r'y' ;:;Irmjilgt ion | ngr ed} @RYEB8W  / wt .
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

Topical Formulation

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 : 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring.
A sufficient quantity of water at about 60°C is then added with vigorous stirring to emulsify
the ingredients, and water then added q.s. about 100 g.
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Active ingredient 1.0% Polyethylene glycol 1000 74.5%
Pol yet hyl ene gl ycol 4000 24.5% The ingredients are
woredosess2sget her and m xed on a steam bat h, anePCpBP20e#001815
into nolds containing 2.5 ¢ total wei ght. Topi ca
Formul ati on | ngredi ents gran@ "Active conmpound 0. 2-2
Span 60 2 Tween 60 2 Mneral oil 5 Petrolatum 10
N .15 Propyl paraben 0.05 BHA
(butyl ated hydroxy anisole) 0.01 Witer gq.s. 100 10
Seeérlﬂ a%heéﬁb%ubﬁ&l%i%% estitginifEaREbvaE ®025-06 & caefbidtied canpound

heated t o about GOC\Mtr1st|r A suffici
argjpreRaieglys BRsahERrar OARUEASOTE- ’g}@fd!opgl\Qaﬁlgﬁs aRieRe ?l%‘c?ﬂtam inactive
1n%agf3ﬁ@lé§d§£é Eg' ﬁgcﬁo‘éry‘é‘fiﬂilﬁ'cE]Yuloiehﬁ)dnﬁtﬁrc@ﬂjo&@ﬁlSth Reithiose, dex-

th ." ahout 10 2 524
T EePErhe bkg. 061@1’5&0116 igd%dqe a%f}g% V%p%ﬁ-gqﬁ&%asal spray formu-
latcriﬁ%%ﬁl b UG e Vﬁ%ﬂ%@%ﬁn&% uﬁ’apﬂgfpfobﬂ)miaﬁ@ﬁhg about 50-100

0.025-0.5 percent active conp are ar.
mwa@lﬁﬁrwéfcaw%weataﬁ&ﬂ%on TR AONEE P‘glﬁg‘ﬁs 45 S RRepyevery 4-12
hdw@htain inactive ingredients such as,

m crocrystalline cellul ose, sodium

car boxymet hyl cel | u] ose, ex, and t ik
Wiglathsirsnt fvaeien hbpebe dstbed ORAHSE ?93 e ghiis ggodiments
thefRbAYt s%@ﬁmfbe Urifet QAR Wﬂ‘l@% dtalebve tiedary that aarlitafsahar%@lﬁ apy be

met ered punp typically about 50-

n
oS SRR MBS bR o e s fOTA S st snd scope
oﬁﬁéhﬂenﬁ&h eUldQlithch, ﬁfaﬁfﬁiﬁcﬁﬁ&u@ﬁ@frﬁé}ﬂﬂue ln?adeh@ bkﬂ@t a\phiticalar

he present invention has been described w he obi

s1wéﬂ@m,én@er1ﬂocqm@0%m¢ Pt & OaE e PSeSS 18P Pﬁ%FPeSofot ¢ pbjective
spriOHlddcBge snde f)?és&ﬁ%\hz\ﬁtlbﬁ 088 s6i hodthidafiohdtee lténdeliad be within
vari ous changesS may made and equival ents may be
ths@meuqf@hee@alw&aﬁaendeééﬁéﬁi@u ng fromthe true spirit and

scope of the invention. In addition, nany

nodi fi cati ons maybe nade to adapt a particular

situation, material, conposition of matter, process,

process step or steps, to the objective
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spirit and scope of the present invention. Al such
nodi fications are intended to be within 15 the scope

w@boosiss2as ai s appended hereto. WO 2005/ 08524 8PCT/EP2005/001815

PCT/ EP2005/ 001815 -62- WHAT I 5, CLAIMED IS: 1. A

conpound of the formula | (B)~ R2 Y,z ON(I) 3
M}’A‘T% CBATM rmaceutically acceptabl e salts,
vates or rugs thereof, 5 wherein: R is

optional | y subst ituted aryl, optionally substituted

he't eropeyid ofghe fratudal kyl ; R2 i s optionally

substi t ut ed aryl, opti onal |y substituted heteroaryl,

cycl oal kyl, br anched al kyI i.@do or heterocyclyl; R3

IS hydrogen or al kyl; B two of X, Yand Z is

N, and the other is rein R4 in each

i ndependent occu {@g ) hY¥dr ogen, al kyl, hal o, ey)
ami no, al koxy, hy FA) XTydho, heteroal kyl,

het er ocycl yl, hydr oxycycl oal F?<yl or -C(=0 -R5; wherein

R5 is al kyl, hydroxy, al koxy, am no, heteroalkyl,

, I . is O,
B haraEht s SR R DO I E Meio 12.0,
whe®in: 1 or 2; R6 and 15 R? are hydrogen or al kyI or
g 25”(83'{87 ﬂ%&ﬁ@i %&F % aﬁl%%ﬁ#ﬁut)éd h&er%r)‘s'l %%rlgloalkyl
R i $s (Gptloihakby substiaunet] 4261, bptldmaﬂlyeubsgmnt,edhleteyd)a,ryl cycloalkyl, branched
1, wh R10 | kyl, hyd ,

aI kg%d 1%%%3‘“?%%&%& oal E;/Iel nar yl, ! Zr gl kzl , yeroxy
R&t erlqa]wgenarraﬂerler ocycl yI and R1' is al kyI and R9

d de
Igge ortw r of )g%nﬁgﬁé é\i, tﬁlﬁr lﬁ&l{: é%‘ﬁ’é% in eigh LPﬁgpendent
comaaunekarmé istHydl oget, alkﬁﬂ[a(kb Ankno, &HbeyShydfhﬁ;L C}Z:mmohmdroa]kyl

ai e ..C

SeBran ey ir et yheea R PR B, alkoxy,
p h enytino,detdrodlRyl] atyls ulatityl, hetevdaegl dritieesnytyclybr

Xpt ; Ba&h S?&?ﬁtd(itﬁt),e&{g)(gﬁ%ll NR’, CH,,NR’, wherein n is 0, 1 or 2; R® and

R are hydrogen or alkyl; or

R! and R together form a heterocyclyl,

k isOorl;

B is O, NR®, S(0);, CH(OR®), CH=CH, or C(=O), wherein j is 0, 1 or 2; and R® is hydro-
gen, alkyl, ~C(=0)-R¥, or -SO,R!}, wherein R is alkyl, hydroxy, alkoxy, amino,
heteroalkyl, aryl, aralkyl, heteroaryl or heterocyclyl; and R'! is alkyl; and R’ is hydro-

gen or alkyl;
provided that when A is NR®, R’ is not 5-methanesulfonyl-2-methoxyphenyl

2. The compound of claim 1, wherein kis 0.
3. The compound of claim 2, wherein R is hydrogen.

4. The compound of claim 3, wherein R? is optionally substituted phenyl, optionally substi-
tuted thienyl, or optionally substituted pyridyl.

5. The compound of claim 4, wherein R' is optionally substituted phenyl.

6. The compound of claim 3, wherein X and Y are nitrogen, Z is CR*, and R* is hydrogen.
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5. The conpound of claim4, wherein RL is optionally
substituted phenyl. 6. The conpound of claim 3,
wob@sosi248 and Y are nitrogen, Z is CR4, and RACT/BP2005/001815
hydr ogen. WD 2005/ 085248 PCT/ EP2005/ 001815 -63 7. The
conpound of claim6, wherein-®is 0. 8. The conpound
of claiml, ereln sald conpound is of the formula I
7.fhe compoppel pf clgigns, Whesein ARGy H wherein X, Y, Z, A
Rl and R2 are as defined in claim1l. 5 9. The conpound
8.0fheCdodipBuld oHemeil fwiherk Qid cbeapoling iCorROfrehudd T1C! ai m
9, wherein R2 is optionally substltuted phenyl ,
optionally substituted thienyl, or optionally
substituted pyridyl. 11. Tiee conpound of claim 10,
wherein R is optionagk bstltuted phenyl . 12. The
conpound of claln}1{£\ e|N said conmpound is of the (II)
formula I11 O N (11'1) ANNH wherein
A R, R and R4 are as defined inclaimil. 13. The
conpound of claim 12, wherein Ais 0. 14. The conpound
whbrefd 817 3, RMIGI RF BreRR definQRhicRn!l Y substituted
phenyl” “optionally substituted thienyl, or optionally
substituted pyrid 15 15. The conpound of claim 14,
e @inppornd |0§déﬁtl?§owb¢ueyléw%{ ituted phenyl. 16. The
conpound of claim15, wherein R4 is hydrogen. 17. The

16 AR afld%mhmé, Mé?@&ﬁlzri SptishalipmRYAded Shaiyl,Idp€onall
(?ornu Hﬂ)o 1 v SRWi %4 NR4eRE ~YUpKInaY

LV,
s hSV}utF@ thlqnm of vytlomaﬂm smbmreﬁ PWE%OOS/ 085248
PCT/ EP2005/ 001815 -64
11. The compound of claim 10, wherein R' is optionally substituted phenyl.

12. The compound of claim 1, wherein said compound is of the formula I1I

}{#
\/ P

=

RxO

(IIT)

wherein A, R}, R? and R* are as defined in claim 1.
13. The compound of claim 12, wherein A is O.

14. The compound of claim 13, wherein R? is optionally substituted phenyl, optionally
substituted thienyl, or optionally substituted pyridyl.

15. The compound of claim 14, wherein R" is optionally substituted phenyl.
16. The compound of claim 15, wherein R* is hydrogen.

17. The compound of claim 1, wherein said compound is of the formula IV, V, VI or VII

R
RE N
R IQj:f/N (V) f@fﬁ )
H H
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-4 R R NnNN'..J\NR '/ N (VI) RSANMI) p
4 H4 Hwherein A R, R2 and R4 are as defined in

W@ b@s083248 18. The conpound of claim 1, wherei nPEGHER2005/001815
conpound is of the formula VIII (R12) 9 (R11 YomX
N(VIII) PO~AN X H 5 wheéin: each of p and q is
i ndependently fromO to 4; each R' is independently
hal o, al kgl , a’koxy, hal oal kyl, or cyano; Rach R12 is
i ndependent | y [hal o, al kyl, am no, al hal oal kyl ,
hydr oxyN roxyal koxy, al kyl sul f a oxyani no,

er lyl, heternk ,

het er 6cyclyl -H10 oxy, heterocycl yxal kpxy,Ham noal koxy,

hydr oxyal Ryl am no, hydroxyal kyl am nanRAkyI ,

aral kyl oxy, or pyridylalkyloxy; and X, Y, Z, AA R, R2

and R5_are a efined.in,clai.ml. 19. The conpound of
W}bqrgPr‘ﬁ’Bg,I?\ﬁﬂgrYgiaeﬁﬁgnﬁél ge.uml‘%'e compound of claim
19, wherein X and Y are Nand Z is CR4. 15 21. The
18c Bhpeaamplowfd afl cheiim 12 @hewdiresaed porppowndiis of the, formalafdlil | s
hal o. 22. The conpound of claim21l, wherein g is 1 or
2, and R12 is halo. 23. The conpou of claim 18,
wherei n said conpound is of the f alXx X X,
Xil, Xl or XIV W 2005/ 085248 5/ 001815
-65 (R 12)9 (812°9 (R11) yzZ’LN I X) 1) N~ N (X)

PNPONNOXH RD /
A X

wherein:

(VID)

/

N
H

each of p and q is independently from 0 to 4;

each R*! is independently halo, alkyl, alkoxy, haloalkyl, or cyano;

each R'? is independently halo, alkyl, amino, alkoxy, haloalkyl, hydroxy, hydroxyalkoxy,
alkylsulfanyl, alkoxyamino, heteroaryl, heterocyclyl, heterocyclylalkyl, heterocyclyl-
oxy, heterocyclylalkoxy, aminoalkoxy, hydroxyalkylamino, hydroxyalkylaminoalkyl,
aralkyloxy, or pyridylalkyloxy; and

X, Y,Z, AR, R? and R’ are as defined in claim 1.

19. The compound of claim 18, wherein A is O.

20. Thé compound of claim 19, wherein X and Y are N and Z is CR.
21. The compound of claim 20, wherein p is 1 or 2, and R is halo.
22. The compound of claim 21, wherein q is 1 or 2, and R* is halo.

23. The compound of claim 18, wherein said compound is of the formula IX, X, XI, XI1I,
XII or XIV
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N (RI1 N(XI) (R11) n N(XIl) O NHO NH(812)9

(R12)g 2N (R11 N~ ~N (X111) (R11)p (XIV) PO HC-OH
wob@sesi4K, Y, Z, p, g, R' and Rl12 are as def i P€YEP2005/001815
claim18. 5 24. The conpound of claim1, wherein said
compound i s selected from -65-
6- (2- Chl or o- phenoxy) - 3-(2-chl or o- phenyl )- | H pyrazol o
[3,4-d] pyrimdi 3- (2- Chl or o- phenyl)
| H pyrazol o [ 3, @s rj,mdi ne; 3-
(2- Chloro phenyl ) Fo-

3- (2 Chl or o- phenyl)
-1H pyrazolo [3 , 4-d]
F Wo phenoxy)-3-(4-f| uor o-
y°r|md| ne;
(4 razolo (XII

i (3t Ky X (XIT)

ylp{-6 (4 f 1 uor o- phenoxy) - C.lH-rN/razH)Io

-d] pyr| m di ne; 15

6- (4- net hoxy- phenoxy) - 1H py,

(2 4-Di fl uor o- phenoxy)
pyrazol 0 [3,4-b ] pyraz

hen [)-6-(2-trifluoro hyl -
C A d] pyri KM =11
_ ﬁiN) 6- cycl ohex

6- (2 Chl or o- phenoxy) 3 (3-fluoro-phenyl)-1H pyrazol o

3,4-d
Wgel‘(e@-éﬁ) éig i %)‘%35/5{ 3”{‘?-@ Jebpedbindametil ) - 1H pyr azol of
3,4-d] pyri mdine; 6-

24 . ZHERbaf é:%uﬁ@%fl@l%ﬁr) i Me%elhrsmﬂlcuﬁrp@aaﬂﬁsyde}epﬁeammm 1H pyr

| di
—?g(@ﬁ@wphﬁnsxm- -@Hﬂﬁwl ne%%ﬂ@ E%Z H}’fafjo(f%@r‘%o prdflﬁléhme’
3. 32(G&H- {91& b@puéaoxﬁ 164 t/faufﬂbmxamp,trnmdiwenoxy) 1H p

yrazol o

3 -Fé@ﬂlgmglgqr@b 1%3 ﬁ_g )ﬁ{lg%nggllger}l%xy)v%z Oyrazo?os[g % g] pyrimidine;
31 3 @ﬂb&f t@gycbryﬁaa&%mwﬁbmmd | pRieiihe;-

362( g;ﬂzbh@th@ﬁ%&ﬂ%f{Og]?}tﬁ;&ggﬁ Sl ddpmiding
35% ('ﬂhlg}o Bﬂfﬂgﬂ)"-@“(i]@adﬂﬁlc(rgﬁﬂkﬁofcy)l],}&byrazolo [3,4- d]pyrumdme,

i oxol -5-y

61(2; Hu@qO—]p}yqnpm d?y—,(ﬁg %ggoh%gér?ﬁlﬂp nyI %{@#ﬁ% @pyrlmlchne,
3?% ﬁugfg f?]ﬁ’e?lryg d@tlﬁméhﬁdaayfmﬁbiy)lﬁmyfmm [94[Bprig]dine;
2¢Ghlor-phenypherdiflpos-phenpx+ HoBrazpaleb Syrionding azo
3L @-ERofs-BhOWi RS A8nethoxy-phenoxy)-1H-pyrazolo[3,4-d] pyrimidine;
6-(2,4-Difluoro-phenoxy)-3-(4-fluoro-phenyl)- 1H-pyrazolo[3,4-b] pyrazine;

3_(2-Chloro-phenyl)-6-(2-triftuoromethyl-phenoxy)- 1H-pyrazolo[3,4-d] pyrimidine;
3-(2-Chloro-phenyl)-6-cyclohexyloxy-1H-pyrazolo[3,4-d] pyrimidine;
6-(2-Chloro-phenoxy)-3-(3-fluoro-phenyl)-1H-pyrazolo[3,4-d ] pyrimidine;
6-(2-Chloro-phenoxy)-3-(4-methoxy-phenyl)-1H-pyrazolo[3,4-d] pyrimidine;
6-(2-Chloro-phenoxy)-3-(3-trifluoromethyl-phenyl)-1H-pyrazolo|3,4-d] pyrimidine;
6-(2-Chloro-phenoxy)-3-pyridin-3-yl-1H-pyrazolo[3,4-d] pyrimidine;
3-(2-Chloro-phenyl)-6-(4-trifluoromethyl-phenoxy)-1H-pyrazolo{3,4-d] pyrimidine;

-~
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3-(2-Cnhl or o- phenyl ) - 6-(4-fluoro-phenyl sul fanyl)-1H pyr
azolo [3,4-d] pyrimdine; 3-(2-Chloro-phenyl)-6-

W@ 2605l08f28%- phenyl sul fanyl ) - 1H pyrazol o [ 3, 4- d] PCT/EP2005/001815
pyri m di ne;
3- (2-Cnhl or o- phenyl ) - 6- phenyl s‘?ﬁfanyl 1H pyrazol o [

6 L2 Rten s P reidip 2 Ak Pl Wiarr el s - IRgigiding
6~ HM@D%I&nbﬁy}%-ﬂhop}ﬁm iyt Hepyrdddlo|[3,4-d] pyrimidine;

RACTER N e R RN TR

3 {3-{(}120r©hﬂ>}mh9})¥$(m¥|d)ﬂubkb-@hémﬁﬂﬁ Jl&l%b}rap@db&ﬁzfi deyyrimidine;

3 g% &ﬁ’& B]:F)gpz%naﬁ( y%&;f m’d#ol'r'% pgle%oxygi u;?rragolg E%eép %ﬁ(ﬁ/})razme, Pyr

31(2{9316@1@11@511&)@ {4-16o102 Hlen@nsﬁllfml)omqﬁ/mw [3,4H pytiaidihe

>4 ah ﬁed”ﬁaﬂwmrégﬂnyﬂ' s SRR e midine

3«1-5—@1{1011@ h divli @1 phenylsulfanyl- 1H-pyr azolo 3,4- d yr1rn1d1ne,

6 ?%)%2%@8957 -phcyp or %?gggx%%qupf‘% 4m1r he(r)llyll) an p\;razgl ?.’? i dﬁpynmldme,

4 6@6((2 4®iﬂ%ﬁy héﬂd;@y cprpﬁawla 33 Boy€idiamo3-pieshenpt 1H- py

r azgﬂ@% ﬂaomqépyrﬁ %(Zcéﬂar%ww&r Howrrehdddrilsrprines
3#&4%%@52@%@?15&% =612, Mﬁﬂdﬂrglﬁl\ﬁnoxﬁ 1H%Z§abl@l[3;4mpﬁﬁhadme,

ben eneslfln )H Y? g
lorﬁyphqqaiy Gy uoro- p enoxy)- IH-pyrazolo{4 pynd ne;
6—32 QLleﬁ:HJ)I%@He Ml[%s @-rhehbl-pipeRzReNZY) | phehit] PHH -7 0l6lbB3,4-

pyrazj ne;
WiPidiRS o- phenoxy) - 1H pyrazol o [ 3, 4-d]

64@2’ mamdm@pﬁeﬁfdﬂy -3 PaeRYpholiR -4t iy - @{-pytazolo[3,4-d]pyrimidine;

6*&2@%0@%41@9&-56%9 oy shlgrq-Bbenybn g gykaroiadyhpyrering

B-g@@h&o[ Dﬁh& yBle- W@Jdﬁﬂ@rB%enzenesulfonyl) 1H-pyrazolo[3,4-d}pyrimidine;
| Uor o- eno

3@@@5@@@%1 A 4@@%9)‘36}3@%%&’1@%%@?&%9@ 4dpygimidine;
3 5_@141@15618 ?1)[@22 Auoldfberdzgh) ﬁ?ﬂpgia@%?s mlwﬁéme

raz rimdin Iamne 6-
3( bo- ‘E]Dlﬂu@ﬁooplﬁﬁ@@ﬁb)xﬁ% =pyrazplpP.4- CHﬁmyllldlgrSp -phenyl}-(2-methoxy-

3& EQHJ@ YlalmnelH‘ pyrazolo [3,4- d] pyrim dl ne;
ro (2, 4-difluoro-phenoxy yrazol

6-&2{43Duﬂ.u@}o pgfzrﬁqq%/lhﬁr{é -1SOp3OpPeXy-phenyl)- lpH pyrazo? C{:) |pyrimidine;
6!@ 4Crb ﬂ]%o?o pﬁmyb 3= (057l 2 01 RN bherdyih- @Wﬁ?r&’lcﬂ’o 3,4-
(di & phenyl ) - 6- (2, 4-di fl uor o- phenoxy) - 1- net hyl -
4- %g" C%rlgfﬂ?l!o?%—%ﬁe Z?Z% 1BYH a3 Sb 364-d | pdrimidin-3-y1]-phenylamine;
6((2,,44Drﬂuforwhgn6b@f yli4ddyipethid- pipeeezist-&-y1)3plaeng}] - 1H-pyrazolo[3,4-
pyréwmo henyl ) - 6- (3-fl uor o- phenyl sul fanyl ) - 1H- pyr
3-d4dhoh®- ph@]ygy(i {d-diifhoroghgnoxy)- 1H-pyrazolo(3,4-d] pyrimidine;
6?(2(@'1&[%]5%& ) 9"{9 0}0 911(:%3/1)4%&' &r'&%ﬁ(ﬂ3&h§ﬁ> Xﬁdﬂn'e’" pyr

OSItI

3¢ Brfphlosi-ploere pfhéft‘ ﬁﬂh@mpqéienyxyédcm 18- emmipb’m d]pyrimidine;

B RO PR T AP TR RO e pprmicing,

3 {8 el omd plkinybr @3- luormpheiyhsy famim - ﬂﬁsp)eﬁzqi@[ﬁ%dhwnmldme, and
34‘@%&1%10}%7 phenyl)-6-(2,4-difluoro-phenoxy)-1H-pyrazolo[3,4-d]pyrimidine.

25. A composition comprising a pharmaceutically acceptable excipient; and a compound of
Claim 1.
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t herapeutically effective amobunt of a conpound of

Caiml. 27. The nethod of Caim 26, wherein said p38
wore@saseds di sorder is arthritis, Crohns di seaB&T/EP2005/001815

irritable bowel syndrone, ad&%t respiratory distress °

syndrome, or chronic 5 obstruttive pul nonary di sease;

or Al zhei.ner's disegase.,. 28, ;.A gonpound.accor.di ng. t .
26ch apsHhas Friroqtat ARSY episfel A PR e A BRI Binao « patient
thpaptitidllpeffectise anoattidfaicofdpammioéClaimubst ance. 29. Use

of a conpound according to claim1l for the manufacture

di c ding..
L e R S R S R
dideBse3 @ritatiiebdowal eyridrome gsiultaregiinlbef distressesyadidmad or chronic

obstructive pulmonary disease; or Alzheimer’s disease.

28. A compound according to claim 1 for use as therapeutic active substance, in particular

as an anti-inflammatory substance.

29. Use of a compound according to claim 1 for the manufacture of a medicament

comprising a compound according to claim 1 for the treatment of a p38 mediated disorder.

30. The invention as hereinbefore described.



