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WD 2005/ 085249 PCT/ EP2005/ 001936 -1 FUSED DERI VATI VES
OF PYRAZOLE The present invention relates to
wa@z@sns2aol es, derivatives thereof, a process POI/EPI65/001936
manu- facture, pharmaceutical _preparations conprising
the sane, and nethods for usrﬂg the sane.
Mt ogen-activated protein kinases (MAP) is a famly of
prol i ne-direct edruzendi meirirhr®enise pSrikdonases t hat
activate their substrates by dual phosphorylation. The
ki nases are activated by a variety of signals
including nutritional and osnotic stress, WV |ight,
grow h factors, endotoxin and inflanmatory cytoki nes.
T@@@r&élﬁqﬂvéhﬁloM?Baﬂéb t’tﬁ&@ﬁdh@lésh&erb&ﬁv&l thase6f, a groae fohihkir manu-

i ncl udes vari.oys isoforns 3 and
By PSR R SRaCHns S r Sopblor Bieetpemofi B ufig the
sphesphoryl ati ng and activating transcription factors

as wel | as other 10 kinases, and are activated by

%Iﬁcal %at%qgﬂr%Q%g‘k{U@quZMﬁﬁﬁ%ﬁ%l'ng}g’acrgaﬁam Gcilreck%lrsgrme/threomne

kiﬁﬁp@rthzﬁrath%te tHai sﬁb@ﬁwthy dobl piephd§lapbas Whekiyxh@k afenctivated by

have bee dj.at he oduct
SRR S AR AEBRY PG HECHoR ) apd BFRET e R Fitygroyfhyactors
eﬁ&@ﬂo@l@@h@&ﬂ@e&ﬁn&ory Eackined. Oiegeup i MePidsaseais thxesds kinase
implicated in nunerous dlsease states and conditions.

SIBIpHbAt iaglEAe \@nowof@rmg eagdgﬁ86kp$19é3 PROARIRPSPY | Hher p3Bykinases
by reg[gotnsfﬁ?et fof pﬁ'&? é%ﬂ amﬁﬂg tﬁﬁﬁ&@)ﬁon IefBors as well as other
Sl on

exc ve or - un pr oduct
kimas¢si oat ard aetsrarﬁlddm phgﬂaal end sherhigal stregs, Erq-mﬂm@latory cytokines and

bgaﬁﬂg%?gg &§¥8%Hégeunat0|d arthritis. Mre recently,

produc- tion has been shown to have
broad application in the treatnent of inflammtion,

Mnﬁellm@prtmm the mgdmts olf the 23% pheapheryhtiondiere bessi shown do mediate
#II?)%CUO% d?%‘aé'ﬁ %@g@ﬁ&é@d&ﬁﬁg@ﬂ'&n& L8l arffeyclooxygenase-2.

ectlons i nf | uenza  virus, and herpes

Eapln géthpw@bfmm haﬁebes@ émplieastdein nEmeraus digegee SIatesersiCdeltlons

rpes C a oVl U
FOERR P et o Bt B Erd Bty A IR Bl nd macro-
‘hla &4s Its ijm&fem hﬁﬁ@ulékd’d@oﬁuéthﬂrﬁha@bee&ﬁﬁf&i&aﬂéd appRying a causative

aﬂs A St MO PR O o Morg o ifpiion of TN produc.
tidnHak BédnyshoWhtd hivée Hrbadlamidatioh ixathe weiatnoofiadymesitianfinflam-
R L i i s
idfettidrs] duSh a§ HV€[infladiEa kRdY ahi bBrpes Vllii@snﬁclﬁ&ﬁ(g hetped Ehmplex virus
00 o S (0 SRR O -
zbbt@ﬂwfdsj (WZ¥V), }S;ﬁaﬁm@aﬁmms hahgi H@paﬁ&m 6 (H:IQVrﬂS)I hdirhsn herpes-
Sor | @\?fg,gﬁl elf§esgrl-$-|r1|% t(HH\EQS ,Ipaﬂl anﬁéxga rhlno‘taracheltls,
a@rYd tas. Slimllzlrlyh [Ibll tid prodatedtyercHddted hmae/te@ndfmacrophages, and
H?%Yﬁ efrI%]:e ulf E}égg Ir;t fa)ésg)q%glﬁ geg{a&g%? l?g 1%3%1%1'4}'@13%’()'1 arthlgtls, fever
aB@TécERﬁQQ@f PO Sorpti@n. Additionally, the involvement of p38 has been implica-

ted in stroke, Alzheimer’s disease, osteoarthritis, lung injury, septic shock, angiogenesis,

dermatitis, psoriasis and atopic dermatitis. J. Exp. Opin. Ther. Patents, 2000, 10(1).

The inhibition of these cytokines by inhibition of the p38 kinase is of benefit in controlling,

reducing and alleviating many of these disease states.
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The invention provides conpounds of formula la, Ib or
lc 4 Wg>k-R2 R4 Bk-R 2 RB>k-R 2 N (la) WN (IDb)
wORbos/085249c) R'AX N R A XN R Av xZ N R3 RBCT/RB2005001936
a pharmaceutically acceptabl ezsalt thereof, wherein:
5 R is aryl, heteroaryl, aralkyl or cycloalkyl; R2 is
The yiventhet prooileytompyeidealf Faytula lay tnehled al kyl or
heterocyclyl; R3 is hydrogen or alkyl; R4 is
hydr o en al kyI hydr oxy, am no, heteroal kyl,
het er wycl y ,thet er ocyclqyl al kyl ,_ _ghydr oxycycl gal Kyl 2
cycl o yl kyl al kyl s\w,l fqnyl A kyl sul f onamy,do, Bl
he e?\garyl Ia) 10 aral t er@@ar al kyTy; N\ (L)
=0) - Rb i =0 - R, R{( WH
-Rb org- SO2- Ry, vvhéreﬁﬁ Ra'#s hydrogeh, &l kylzeor
heter oal kyl; Rb is alkyl, hydroxy, am no,
oheplefraakkot call}ﬂdfc)ééptalﬂé é’dlkﬁh'ereohet eroaryl, or
geterocycl yl; is fromO to 4; R5 is hydrogen,
Y, heter oaI kyl, aral kyl, het er oar al kyl,
Rheﬁsea[r?IQMéitleﬁGarylm‘Qk{ﬂW%y&b aryikyl, -C(=0-R or-S02-R,
Mhereln " i s _al het er 0 I ryl, raIkyI
RheteHgah§rrgpb o O%Yle‘?eey]aq ylgr Beirograrle ni tr ogen,
RO 141%@&@%11)6@ LY is nitrogen and the ot her |s CRd

gnd wherein Rd i s hydrogen
Ry &y Bseyosesy %[sxéyﬁéwn enl%@sﬁm@% q’é‘fﬁé‘?ﬂd hél?t;rocydyla&yl

Eegl QAR oalklg, t;ﬁ{oaﬁ@l&kyl' sufenylV ﬁilfbn@ﬁn&@ aryl, heteroaryl,

r or a ) a

W GFLRTY hetsaphr- 0 o Ol % R PagEro - ey CHRS)NE-
he@&@ -Q@O@JsbyJRb wﬁéreﬁlqwgh dro gy ik Xd&%é?ér@ﬁk%‘l}/ﬁlqs alkyl,

vvhereln is a

Ry or - S02
arcgﬂygsﬂxy wglglerlafé?rwﬂw h&Tk EAR %eteé?arﬁle%heewglyl rig from 0 to 4;
RR4 Ay ?ent Qﬁﬁt EEQEroWkgllh atrilﬁylaﬁé’@éf%aﬂa yl"'ﬂle‘ééfbcﬁft‘lg]}{ h%!'{_rgxycycloalkyl

attache m a _hef erocycl i

S( O =ty S WHrei oot eyl htrBpalith, A i etsraaayl or

2, h@{}%@@ ;s 25 hydr ogen or al kyI or RI and Rh may
forma heterocyclyl is 0 or 1; E#

X @pg drety nitkgaRn, Qrorgrof é(me)Y 18%%@&6@@? tb%Ofé)er ip G5 and RRis N or
i's dR’l %ﬁ&%ﬁl I@jrls ﬁilcl%ken, aﬁ% h?d% raggﬁ?’anﬁhg)’ﬂlaloalkyl cyano, halo,

0 - Rk, SRR rejn _aryl or
malk%*%( =OjoRier 1SQvaR kyherepdk” 2@@@9&@2@9& ¥l

V\PCTJ @%’@9 2 @ﬁ} 98RR" , wherein m is from 0 to 2, and Rfis hydrogen, alkyl, hetero-
alkyl, heterocyclyl, hydroxycycloalkyl, -C(=0)-RE or -SO,-R¥, wherein R® is alkyl,
aryl, aralkyl, heteroaryl, heteroalkyl or heterocyclyl;

or R* and R together with the atoms to which they are attached may form a heterocyclic
ring;

A isO, CHa, S(O)n, C(=0), NR®, or CH(ORY), wherein n is from 0 to 2, and R” is
hydrogen or alkyl,

or R' and R® may form a heterocyclyl;

k isQorl;

B is O, S(O);, CH(ORY), NR/, or or C(=0), whereinjis 0, 1 or 2; Riis hydrogen or alkyl,
R is hydrogen, alkyl, -C(=0)-RY, or ~SO,R™, wherein R is alkyl, aryl or aralkyl; and
R™ is alkyl.
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-3 I n anot her enbodi nent the present invention
provi des a conpound of the formulal: R W(B)k R2 R5

W@ B)oE/08R249Y O XN )C'" R" NR N A X NA Z\ BCI/EPRN5/001936

R3 Ib; or a pharmaceutically3acceptable salt, solvate
or prodrug thereof, wherein: 5 R is aryl,

Irft&io@ki@&[r}ﬂoduﬁérﬁkka/brewnt ayehioe faohideb2 cbﬁlpaﬁlydi of the formula I:

het eroaryl, cycloal kyl or heterocyclyl; R3 is

hydr pgen or al kyl; R4 is hydrogen, aIkyI, het er oal kyl ,
hetéﬁe&yclyl %groxycycl%d kyl, aryl, heteroaryl, ar-
aIkyI het ef®aral kyl ) - BkUR S2- Ra, wher ei n

het er oal ar- 10 al kyl,
hete oar Qr heterocycl yl; ni s hydrogen, al kyl,
éeihs N aralkyR\\ & kyl, heterocyclyl,
hydr ox cycl al kyl , =0~ Rb L -S02-Rb, wherein Rb
is al kyl, erodﬁkyl aryI | kylI1bs het eroaryl or
heterocyclyl XY and Z each independently is N or

orq:‘)pharm%&icgllﬁaccé algl}f gaﬂpgcqpate Qf dru ‘Hé%’fy’ al koxy,

am no, hal oal ., cyano, eroal kyl ,

“@yme» Rd or -S02- Rd mhereln Rd |s hydrogen or al kyl
Wi erein mis fromO to 2,
R o éssargl hé@@agﬂ agfl% 1 ¢ Wlk}ﬂvh

rog en het er o- aIkyI

a
Rhetl%&fﬁbiﬁ@uegqarylwdpe&ylcy ess0u G - C(=0)- Rf or - S02-Rf,
RINE! By (H?é%fkgﬂéikyl aryl, aralkyl het eroaryl,

het er'oa Ret er oc cIyI or 20 R4 and Re may form

Ra h%h)@k@geyleaktl hetprgalk , heferpcyabyphy depoyricloak Ayl ptgroaryl, ar-

éﬁt(?f %}oar?’? r e@(]-(')")]—RS E‘r%mzRg t/@le?em angd aﬁ%ll IhRteroalkyl, aryl, ar-

en or , forma
hetan byteradryl, omhatgrogycbﬂ 1; 25 B |s 0, S(OS, CH(ORn),

s hfdrof¥n, AT ete ARG AT 'hgtepoarglkﬁr hé’%eroa;h 15hydroxycycloalkyl,
e Ty tiB e gLy 25

rogen ar a

or 2O LI, weeeris R o AseT sk, petoars o
A }ﬁ %glg, . Anot her aspect of the invention prOV|des

utical formulation conprising one or

Xe¥ nrpd lzne@sh ofdependentinisiNor CR', stheresn Bnig hydrogen, alkyl, hydroxy, alkoxy,

ph%m&%idaﬁ@h,lc%rﬂf f.&8! I?J?érgalﬁﬁ,r € %)—Hﬂ JrUSBS-RY, wherein R% is

hydrogen or alkyl;

W is O, S(O)m, CH; or NR®, wherein m is from 0 to 2, and R is hydrogen, alkyl, hetero-

alkyl, heterocyclyl, hydroxycycloalkyl, ~-C(=0)-R or -S0,-R, wherein R is alkyl, aryl,
aralkyl, heteroaryl, heteroalkyl or heterocyclyl, or

R* and R® may form a heterocyclic ring;
A is O, CH,, S(O)n, C(=0), NRE, or CH(OR®), wherein m is from 0 to 2, and R®is

hydrogen or alkyl, or

R' and R may form a heterocyclyl;

k
B

isOorl;

is O, S(O);, CH(ORM, NR!, or or C(=0), wherein j is 0, 1 or 2; RPis hydrogen or alkyl,
R'is hydrogen, alkyl, —C(:O)~Rj, or —SO,R¥, wherein R! is alkyl, aryl or aralkyl; and RE
is alkyl.

Another aspect of the invention provides a pharmaceutical formulation comprising one or

more compounds of formula Ia, Ib or Ic and a pharmaceutically acceptable carrier, diluent,

and/or excipient therefor.
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30 and/or excipient therefor. W 2005/ 085249
PCT/ EP2005/ 001936 -4 Conpounds of the invention are
w0 ndoslos2ee s of protein kinases, and exhibit ef PEEP2065/001936
activity against p38 in vive4-They are selective for
p38 kinase relative to cyclin-dependent kinases and
Composhdeoithansestionldre irgfibit@;s of propan itsaf arddexhiiegtotive activity
treatnent of dise

i nvention.can.,be used for. th ases ...
e B 0 LY Ao g AR e Ly e FR R peinases
aril I@rdsﬁne Minases. |1_ h@efoﬁledxhﬁdjlérﬁfﬁ@édte p&fese_hh'ﬁwetgt&ﬁﬁdS mg_be usead for the

I nvent | rovl aes t hod. r treatl ng, . 1.Aat
trg it et et e e b A B e PR sl iy, TNE Snd 101,
Tlf:tﬁs_‘, eﬁ@ﬂgwas@e@ i thgqfresaﬁeinoégtwlﬁoeidleg a ﬂig:;mﬁlsfopfreaftﬁll'g_fp.}B gnediated

I 1's admnj stered ¢t at 1 ent . pu lcatrLons cite
oot opRR Sty wR o S Bl et e i gt SR or b & Com-
pé@id g nsenilnl isheinietdtddrtea pastentlO0 Unl ess ot her wi se ‘

stated, the following terns used in this Application,

.ncl uding the .specifi- cation and clai ns, -have the. . .
ADEEP PR G DR r ot ERO e FhifR REEiEin their entire-
tyused in the specification and the appended cl ai s,

the singular fornms "a", "an," and "the" include

ur referen upl.ess the context, .clearly di.ct,ates :
R g T
catipairanelad dion, lnwt dteydefihitone given belkwce &t fost belvtat thas aoused in the
branched saturate oval-ent. hydrocarboen. i ety of. .
ST 5 R A dogpte BERE AP Gl ncluce

plotad pyferen?s ypileso yite, contdxtitlyrly distatdsotherwist.ert - but yl |

pentyl, and the Ilike. "Al kylene" neans a |inear
«S@aturated dival ent hydrocar i of e d
T

atoyrdraaradirbodhedwitetayedbfohbivabent hpdwicarboambaiety af dirsg to s20Ocarbon
e.q., nhethvlene, ethylene 2 dimet hyl at hyl.eng,
iy eome i REtSh Rl EpFanE AR R SR pepty) and he

lilend the Iike. "Al koxy" neans a noiety of the formula
-OR, wherein Ris an alkyl noiety as defined herein.

“&%@BE’ e%s aaﬂrilé%?(éétm{.e?tdii&a?enit H?Jlr%gﬁbog %oi@tg%f 81?%1’(0 six carbon
[ ed to, nmethoxy, ethoxy, SOpropoxy, and e
atoimsenr adrati el oatyedtéd) divalamtaryslr ecartminanyietyf ofitheee t@singdrkon atoms,

Ra- O..Rh- e i hodS -
BarRHern PR B a0 ol S g e,
poytyleny, anfl tbxBlopl e, 2- net h- oxyet hyl, 3-net hoxypropyl,

1- met hyl - 2- net hoxyet hyl , 1-(2-net hoxyet hyl) - 3- met hoxy-

« ] -{2- h - 3= r :

BIBRY | m S ST RAEL O B R noicty as defined
h&ain. SGRnRMes-of alklhey moR4tes insluglekiyut agguotRishited30, msthoxy, ethoxy,
. | epe | ned herein. Exenplary
“§%§§¥§ﬁfF§ﬁ§€§%iyl groups include, by way of exanple,

3- met hanesul fonyl propyl, 2-methanesy| fonyl et hyl "
“@Hmﬁ]@ﬁ’ég@amwpgﬂo@gtbe foamnula Rie-Q-Re-, where R? is alkyl and R” is alkyl-

ene as defined herein. Exemplary alkoxyalkyl groups include, by way of example, 2-meth-
oxyethyl, 3-methoxypropyl, 1-methyl-2-methoxyethyl, 1-(2-methoxyethyl)-3-methoxy-
propyl, and 1-(2-methoxyethyl)-3-methoxypropyl.

“Alkylsulfonylalkyl” means a moiety of the formula R*~SO,~R”—, where R* is alkyl and R”
is alkylene as defined herein. Exemplary alkylsulfonylalkyl groups include, by way of

example, 3-methanesulfonylpropyl, 2-methanesulfonylethyl, 2-methanesulfonylpropy, and
the like.
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WO 2005/ 085249 PCT/ EP2005/ 001936 -5 "Al kyl am no neans
a noiety of the fornula -NR-R wherein R is hyrdogen
woerooalogizho and R is al kyl as defined herein. PCI/EP2005/001936
" Al koxyam no" neans a noi ety -of- the fornmula - NR-OR
wherein R is hydrogen or alkyl and R is alkyl as
”Adky‘rlhxﬂﬁfb Ilﬁeml arrnoéty Altky fospufaNR-R' WhaRs R isHir@égen@k alkyl and R’
Eﬂy ({fgug R wherein R is al kyl as defined herein.
isa, k ff h?rlem means a noiety of the formula - SO2R
wherein Ris al kyl as defined herein. "Am noal kyl"
”AIE@}@lﬁrrﬁn@'rrﬁbmls alﬁidﬁ'(eity\r/:ﬂ eliecformBla -NR - @ERE’ Vkvhle@ﬁdRR' }il}zirogen or alkyl
al ky. as, defjne erein. "Amnoal kyl" includes
a’é%ﬁrfé%@‘%f?ﬁlqeg%‘?d}hed%‘flhyl 1- ani nopropyl , 2-ani nopr opyl ,
and the |Iike. The am no noiety of "am noal kyl" maybe

”fsllsljdsdlfahylf @kafne enodéty bf\ﬂﬁéomnﬂﬂb -8R WbretroR ﬁlsradk}il @s ¥éfthed herein.
"al kyl am noal kyI and "di al kyl am noal kyI

@g}%ﬁﬁf :)ﬁy ‘#é]tg A >1;1'|101 elofgrrﬁlr(lﬁ oe??q:?wﬂerem R is alkyl as defined herein.

nmet hyI am nopropyl, et hyI am noet hyI and the Iike.
"Alﬁirwakwl"amtaunsalgkqup -R-Revhietein RliinarhimglaadiRe aikylepk as defined herein.

zgpmoagéffi"aﬁél ?%tﬁ%%gﬂggﬁgﬂﬁ%ﬁ%m%%r od&)[i)pyl 2-aminopropyl, and the

11keArﬂ“hmalnhox1yd1eweﬁ ﬁanmog]ﬂmj mayOR-sEbstitmed enpe &R twiie: vaith abyl to pro-

Vﬁ%ld?(lgﬂé%f %l(%lnis’l”e 2N &R Etm1ﬂgﬁk};15re2§gc9 lz%iy t H Aelk¥1%r}1%qag<yl" includes

am do'
meNRfleEs@iﬁoRle&marmethylamusoea}h)ﬂ yrhetha}admﬁbpropylhgthylagmedwl and the

li%lé.1 lé 1alk¥:}am1no llﬁfpelgaudes %g%g%#igyggﬁ%;%}Sgtﬁﬁgﬁﬂ?&g@’;ﬁgmethﬂ—
a@minapnopa) Iénheth;alnN eqthﬂamumet}iyi,cayld ithecliler omat i ¢
hydr ocar bon rmi ety which is optionally substituted

"X\fné)x{bt ﬁ{&‘?cgo a ﬁgﬂgé)feég%g\?\*“ Hﬁ‘ 1sta (Z %1%(%? 1se£k lene as éleﬁned

héreom "ﬂﬂieflayifouﬁami;hé} ingetaing g rrm‘ieta Ioﬁgﬂe,fommja eNy,SQQI-H’( mhyl;em R is alkyl
hal,oa . hal,pal koxy, halo, nitro, cyano, am no,
alﬁ%%o- ggré’ga“ a?%lgﬁam no, methyl enedi oxy, ethylene-
di oxy, acyl, heteroal kyl, optl onal |y substituted aryl,
" pin @ madainy a sabedl NI R v rae Braat Iy kach ingricoAertlyyis hydrogen or alkyl.
substituted aral kyl, and optionally substituted
“Rge % oS ROk ¥i R arbBL i€ By Rb¥rD hich i
Kﬁgs{n?%%nt thcs)va%al\jl@ ?1{0@.0 rg sldgcfcfairca {1 H¥Cﬁe tre?rrlnma(\)rthW e
optiehallg sybstisuted wgthrate qrimq)memeggabﬂ)oonqg R gt three, substltuents, each of
i lth Rsibtd My @foxphiikdky, haloatkyl
By SRR e B O] PR ISk, eloalio
heleplkpxy, haloaniixsi, @ra;lomrnm@e nfogprmm@dmlkalaﬂznm ylengiexy, ethylene-

dgﬁ?loﬂzg ﬁﬁ@“aﬂ a/? %é%g&lﬂfts%gstﬁ ¥l ar r@:t%allﬁsﬂsﬁwtﬁgﬁet@%mﬂ

S|tute ar a optio
optibuallytsubssdutad aralyil; anﬂefp@pgaliwuéstaur@wherqﬁomkah A h@‘ucularly pre-

fé'ﬂ | ar l?égbge{g{lgﬁt% halidgy gfﬁfrk gﬁgcv\%g 2%}7 h? gér!rrpﬂg {n¥ludes, but is not limited

tut respecti 8524
t@@hﬁ@dzbosplamlgz@aph@yl @yé Hedileydach pévhich cap bg substituted or un-
ﬁ&&g@ged nmonoval ent cyclic hydrocarbon noiety of
ree to seven

“Aralkyl” refers to a moiety of the formula Ar*~R*~, where Ar® is optionally substituted aryl
and R*is alkylene as defined herein.

“Substituted aralkyl” or “optionally substituted aralkyl” refers to aralkyl in which the aryl
moiety is substituted or optionally substituted, respectively.
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ring carbons e.g., cyclopropyl, cyclobutyl,
cycl ohexyl, 4-nethyl-cycl ohexyl, and the |ike.

w@ywbosi2kyl may optionally be substituted w t hPGIEPZIN5/001936

nore substituents, preferablygne, two or three,
substituents. Preferably, cycloal kyl substituent is
“Calledly@trdfao m 4 htugtaupoBovalzns tgtit AgdrotarBbk Ydaiety of three to seven

U8B DAL o8, 10 Ky BB e e

Chebgkgahyy} optidaally babtystiadtkdbvith beé 6f SiokOsubstiietsypreferably one,
the formula R'- i cl oal k

R'-Rd' -, re R' is.cy | a Rd!
QS5 HReh, Btdenite St D BRI Sbeent h e coRtife group
combatingd ®f aliit?fl‘? h{i&edy, ialliosy thintes bbb alkek R ihalod AthiK & hednot @nd dialkyl-
fl uo;jg, cagkygr 0, 1g r?f[om’ oi i odo. Preferred halides
e, PIEREE P d e PIYD R B§LETR2 P - uor 0 being a particul arly
preferred halide. "Hal oal kyl" means al kyl substituted ’
“@dlballRyIEk gl réfefseo s andet9of teffbenaaRhRY-g vafeenRS iseygoalkyl and R?
.-a’%a, Cg{? - CH2CF3, -CH2CC13, and the like.
isalaieiess devred gdhs an al kyl moiety as defined herein
wherein one or nore, preferably 15 one, two or three,
“Hyl” ppelvgat'onrl ‘thalide"eenset épleshedseablytheseirs aid tdférue fitioro, chloro,

h SRS IRR b SRS ! FOTLNG (HRHRANSESELRT, Bhrticutaty
pbedetied hadrjeendent |y al kyl, cycl oal kyl or
cycl oal kyl al kyl, and O if not) and -S(OnRd" (where n

4:Srap d-nteger.from0 to, 2). wWth the under;standin

Rl g L R o o RS- AR b atoms, e,
-8HLEL, yCiFg —(ht,QFgh-CH Callhomd diedike. wherein Ra' is

hydr ogen, acyl, al koxycarbon 20 yl, alkyl,

“ﬁ%gerrggf b gr}éla s a‘%{ hﬁ)ﬂm&ikt%las d n@ﬁlh%yelhg %&{ein e or more, preferably
amn noc rbony]il, am-nosur onyl'am no, Cy¢C oa‘l)rf(y?, or
ooy,avoalr kiptea) yyrogeRhtoranbkvRbear eplacetbpehdenbdtiyuaft imtepbndently

t her - hydrogen. acyil.. kaxycarbanyl »  anm.n y) ¢
i TR P R S e
bostyialdkydndentljyikglutyichniky] oryycloaiitilaikyl, and 6 fifraitkgndt (@),R™ (where
nglf Eé% hs(cgg!eg%%g K ag} 5 nﬁ\f?/ %uti-ng %%eggfa@fqg fhr%g rli]l(l_)e_po(_i)rrlt of attachment of the
helier @ik} ety dsthkytgh deadsaonatainkwhereil Rosshydogahjaghl, alkoxycarbon-
| kylsul f | | .k kyl.sul f ; d .
YR%ﬁ{yﬁ@;glﬁ al}sclé, 'ﬂgg ¢ 81158% ?l%glls@ﬁﬁ%l, a}éls}rgfll)’lcgg?ckn }, ,amalgosu orelﬁammo,
cesiedlbgd] deydyallokiklylalkgl; Rdraph R° anelindipamdenilsofleacln other Rdrogen, acyl,
agﬁlo%glat;bacrﬁl;:afr)nallglﬁgairll?%& . ,Ic,:]alérfljlgéck ¥1|’n°;§lé’g lrak d%()b/ﬁu?fgldl}rflgr)r(l r?ol, lﬁ¥<|ifoxyalkyl, alk-
oapalkd saikflonfonghiyubgallgil lcytlealkylhlkgnalkylsw fongh amdmosulfonyl, mono- or
opt;i pnal | ubstit ut ed, phenyl . .Represent at i ve .exanpl.e )
PRl BRBooR P Episbitsfon PR A TRERE B GO R Soxy
aBeyh Yastd gy gk dpylfonyPe halkisxyxdiylbulfiygt; axg neéteh il iet)ﬂ%ij\y is hy@fgen, alkyl,
2.3-di,hydr o opyl ., 1-hydroxynet h hyl
IR oS PISE K g RRHIR ) Y 7R o, cyloaiy, epcoal
alleyhyngtd ooy alkylmalkoigilafkyD piklylaniZa @ rintinedahlydnyl, ansnosmbiongpyiino, alkyl-
Sﬁﬁ?n%&g%‘:nf%g’lnérrg #}%ﬁ?’ éallirlr)]stari]tcl{r)lléeu O}%hg?]lullr ER%@%%?necgtri]\yel examples include, but
aret dhyliraitedios 2HHydroxlyathylh §ihy draxeptoplylha ailrydsexyf bhydekjybthylethyl,
thyl.am nosul f.anyl propyi d, the |ike, c i nal
A A0S TN 08 s, SRRy
2Ristdeo@il kytthyW R0 Q54:1085249], PETHiEP200%], 001&B@lsulfchylethyl, amino-
sulfonylmethyl, aminosulfonylethyl, aminosulfonylpropyl, methylaminosulfonylmethyl,

methylaminosulfonylethyl, methylaminosulfonylpropyl, and the like. Accordingly,
hydroxyalkyl and alkoxyalkyl are subset of heteroalkyl.
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"Heteroaryl" neans a nonoval ent nonocyclic or bicyclic

nmoiety of 5to 12 ring atons having at |east one
wW@r@imsi2ad ri ng contai ni ng one, two, or three rPCHEP2005/001936

het eroatons selected fromN,-D, or S (preferably N or

0), the remaining ring atons being C, with the under-

HE‘@:mﬂale rﬁd&’aaﬁs atrﬂitmoa’alhﬁlcdnmmﬂyd}ima)rrﬁm}@ﬁc hhﬁeth ete Ed)mryxhg atoms
het.er oa

g e 5pr Ty TR U Ba ey RERCTE Rae g elected

from Np©eos 8 l()ﬁxtefdfrahiﬂ NSer op ﬂ&a‘lefrﬁhinyg 6ng atghﬂﬂ)e&[g c, :’Wlﬂf_‘the under-
St i acn., o S I nhgepende Sel ecC

s@pae Rt SeacEPr Ryt O G PRy TaRoRY iR iafegetc ring

Tan Heteyungl. riddis @pﬁ@ﬁﬂlﬁyfshb@ﬂtthtyd Irhﬁpénﬁeﬁtl{]l Qi dre 2 ydre substituents,

p%eﬁ?réﬁ@%sn’et %’I i~ gﬁré%?%??ﬂtg f?ﬂtl'wf V«H‘g i!bciley];gée%ﬁ\; Ise’lec’ced from

a][kl}T] ﬁa]w]lky] hydiﬁm%aiﬂcﬂxyl halcpy]ﬁﬂf@ hiyd cyaﬁw B/ZCQE y}!)eaﬁcally the term hetero-

"ng ntﬁjrté%%e‘q éeziztB rg@ZVL%wam gél@gﬁglglz f;}azleI triazolyl,

uhﬂaZ@iW isazadoyil,, pylrﬂﬂiﬁJ p’}irazolﬁ,q:yrﬂnﬁdﬁiy}( Ibenilﬁﬂlﬁﬂbﬂai’eﬁ{aw'drobenzo

e g g0 Hegaa Dopiso AR Ry gy indoly iso-

mdﬁl;dﬂi@][z&xﬁohr] -q}ilyﬂdrl]ﬁlj ﬂétt?hydrﬂqtdﬁdm{yl’, Iﬂd’lylaB@izMﬂndawD)ﬂ benz-
UM i T LT R

dbnetwivesaﬂl)éfeoand R}' 15 is al kyl ene as defined herein.
"Heterocyclyl" means a saturated or unsaturat ed

I t t
R B R R ek SR By an
isfalloferd, as@efineéd Isr&hn  (where n is an | nt eger fromO to
2), preferabl y N or 0, the remaining ring atoms being
B DT 9 LTS B SR SR B ey ot o ing
atdrm}gnwdyclb enopt twondhgd atosi st heterbetdnissdeged deni NyOywt 3(0),

f b th . .
(05 R e PR B AP oS e prespemaeing
wherorad deytivo (haioﬁﬂlrka/}i gpticnylty M@]ak@d by zhédrbon)ﬂ Igtcﬂ@ The hetero-

AR BB R tohae RO e By wE ™ B £ ok BeFtgbly one

tBRfor threessubstittiedts, d2eh bﬁwhi)tbl ﬁﬁgéépenaéﬂtw s.eleh&H(frorrahlkyll haloalkyl,

Ry PG, B St nite L bndhT 28t g, end diali-
amingb, REalkd, HXO5-GIRRF owheraxkya)emem(xﬁ)smgor(métselya@gms, alkyl, halo-

NR\R d hyd
<Rl Bty Vit D afioRam: mbadb Sh I Y ol subst-
tlﬂb&vhényl fmch 1S Qx mﬁyl)(vﬂle,ﬂ@enc )REr{wheteetfas alkylprOR" $10NR'R/

o B SRS R a1 L SRR B g r o,

af —B@© ARk {thhere yidd aﬁﬂink@gler fromd t@ﬂ) kydhr that ¥jtbn n a0, RSis hydrogen,

B PR SRR PRI Bt ot YR iou eloatio, cycloalil

akkyib sinii &) @OY1SmiTieg Imtdﬁ)a&lykiyﬁmo h)ald@a]kykathmohydpﬁﬁylﬂhlk}yﬂmeferred group

ob BisPiosToiRisRl et Qfice T, Bton fiGh S SRS Y RS ko,

amymt yﬂlommcalnlddbﬂkylkmtnd Sraﬂ@i ahd FFS((CE)QRJE dn partlcular, the term hetero-
t I. a a ydr 0

EL T I K

pi‘;bemdtrhy Noyretlofl pigenidiB-3¢l, p@enymboNLﬁmelpyrﬂm&bh@Jyl Byrrolidino,

| hi
P Bgr B PRgeh e TEGRE gl o g5 s e s sptino-1, -dioxide,
PCT/ EP2005/ 001936
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-8 4-(1, 1-di oxo-tetrahydro-2Hthi opyranyl),
pyrrolinyl, imdazolinyl, N nethanesulfonyl-
wQr@snstun- 4-yl , and the derivatives thereof, PE/EPINS/001936
whi ch nmay be optionally substiguted.
"Het erocycl yl al kyl" means a noiety of the fornul a
4- (R,lF%homb&&tﬁéH}rdRﬂﬁi—ﬂth@mé apctoRhyli nidhweliayioNybibhn&slfonyl-

R S s e e e

her ei n. Fbterocyclylalkoxy means a noiety of the
"HetermdydylaliRl 'Rheatls @madinty RS ilse fahhylaeReR avtebré®h Riis alkylene and R'is
c defined herein. "Hydroxyal koxy" means
hg:ﬁ%ya'mné%kPﬁih?gyhula OR wherein R is hydroxyal kyl
as deflned 10 herein. "Hydroxyal kyl am no" neans a
"Teiesicyclgloxy hmedorambizty Mtk &formiubr € TwRerem Rysdreogecyclyt as defined
| and R is hydroxyalkyl as defined herein.
droxyal kyl am noal kyl " nmeans a moiety of the fornula
-R-NR -R" wherein Ris alkylene, R is hydrogen or
"Heteydcyclatkory" msatmyadnoietyadfklyd foamutheiOM&dwhere Ris allylene and R' is
I rs to a subset of heteroal kyl and-
h?ﬁ%ﬁ&§§¥%(%§% ?éﬁ%ﬁ? to an al kyl noiety as defined
herein that is substituted wth one or nore,
"By &oayakexy’ orans & widy of thederntigldr ORywhengin Rois hydrowyeallgids defined
hﬁ@g{ the same carbon atom does not carry nore than one
roxy group. Representative exanples include, but
are not limted to, hydroxynethyl, 2-hydroxyethyl,
ijcﬂﬁg)@yq}kx,lpmgpwmeag_s hy]mlﬁxp%ﬂ@ 91mu1a -NR-R' wherein R is hydrogen or
et TBIR yl, 2-hydroxybutyl, 20
al]'%'Ylgydr0)%&}3{ ty?yﬂ%ﬂﬁidrox§%%%§? 2 3- dlhydroxypropyl

- hydr axy- | - hydr oxynet hyl et hyl , 2 3- di hydr oxybut y]
"@y@o&yﬂ]yﬂp@mlkyy] megwg a moiety of the formula -RNR'-R Wherem R is alkylene,

REIS(MEH ﬁmatkl;}yhhd%“mga%%m Példefinddig-axycycl oal kyl ™

reférs to a subset of yl noiety as defined

herelnlg J gpe0|f|cal- refers to a cycl oal kyl
“Rpieryalkel aefersiea SHW&P%%@%IEYI@M r@ﬁersm’a Pértlcs}aéfce¢raﬁkxl moiety

a98&inet WMer&h thatt by £8stithydrASLH A6 Brd, preﬁl?ﬁ)l? YL, Q@b |6Y three hydroxy
noi ety have been replaced with a hydroxy substi

ZEQIPBL ProRelse aad fhasamecationmgiresioeh e P LAy There ﬂaafreornfdwdroxy group.

R'ebebérﬁ&l\te%xa%ples $riolud¥ bér el?'h( 9691¥ﬁ6ﬁ¥& t@hy c!ﬂ%&x)’rhethgp 6. }Pyafoxyethyl
Leavi ngﬁgr oup he neani ngﬂzconvent |

2&?%%%%&% pmrﬁméyhm@tr@wrmt@ﬁ cmetélrﬁl@mw@,ﬂyhydroxybuwl
1 t 10
ity B0 ALY B A SRR e 0 o RSy

ZQr@hﬁdrogﬁlauqyb adye dlhﬁqlqg)éﬂ@’éﬂl angddy( }?(}IQS‘/OXYW@W@S %ﬂhﬁ’m@}’l

al kyl carbon 30 yloxy (e.g., acetoxy), arylcarbonyl oxy,

“H?&ﬁdx?%ybéloaﬂl@&’%e@fyto 4 fubbdt 6 ERIRNINARRIH hOMBANRK Yerein and specifical-
trophenoxy), methoxy

lmeérﬂ}%fWaﬁvbW}f Igﬁ,ﬁ&erﬁ@e B?FGIQW CIEOR@OT mre, preferably one, two or
11208 3yA 824 At dr6d InERE OB NAA AdRety hve Yok h’éﬁmﬁeﬂ YWith a hydroxy substi-

subs i tuted phenyl a phenyl rin ichis
éﬁ%e{s?t%tmg%gmalteé qulezbut are not limited to, 2-, 3-, or 4-hydroxycyclo-
hexyl and the like.

“Leaving group” has the meaning conventionally associated with it in synthetic organic
chemistry, i.e., an atom or a group capable of being displaced by a nucleophile and includes
halo (such as chloro, bromo, and iodo), alkanesulfonyloxy, arenesulfonyloxy, alkylcarbon-
yloxy (e.g., acetoxy), arylcarbonyloxy, mesyloxy, tosyloxy, trifluoromethanesulfonyloxy,
aryloxy (e.g., 2,4-dinitrophenoxy), methoxy, N,O-dimethylhydroxylamino, and the like.
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pendently with one or nore substituents, preferably

one or two substituents. selected from the group
waeoemsiosing of al kyl, hydroxy, al koxy, hal oal kpCT/EP2005/001936

hal oal koxy, halo, nitro, cyanoy- am no,

met hyl enedi oxy, ethyl enedi oxy, and acyl. 5
“Opfiadigcebititarllpheadt &p:hﬁ:bél phaxtiipg ehich iepitmatip substituted inde-

PSS e SRt LR 08 2y et o

theaRetpxérsisting ofi gliylh bydrokplad@icg.dlaloalky haloaildeey, Wake nitro, cyano,
undesi r

d_inclu t that i t abl
w0 B ek i8Ry ST o phar mmceut f cal

use. A "pharmaceutically acceptabl e excipient" as used
“PharhiaEeut&pH!)cad‘cep:tablle @ﬂc@ﬁdt”(lhéﬁrﬂ&n Iembmd’eﬁlab@ tbkefolie padpdring a
| pi ent armace

1
st ARrLCEEP G B oSt e ARG 14CL &S "yiRgr bfelogically nor
Oﬂh&WmGﬁdﬁsuehﬂeJ eynd iaclodpt ebiptenatitht ishateppaids 26 sewrindig use as well as

deS| r har ol og | activity of t arent ,, .
B GaAERCale] Ca b P gt Ecareride Bk py o 4 sed in the
sphaiﬁcstloﬂ axtidreldinvd ihbudei@hohe aad bse gaalonasuch excipient.

hydrochloric acid, hydrobromc aC| d suI furic acid,
hos CI d

S B SRR o e el RSP R
a@epubleraa)dahzm e sesied ;th@dﬁsirecbpzhnatraraeqﬂb gpalcanﬁwﬂ;ﬁof itse pezeret, compound,

Slgc s&?cs gnc(L’ acfe Elé g%lr gi\élllt?%as% ts g%linae Vﬁ%lil gl%:{;gdén&? %m&)s Sﬁglh?'s }tydrochlorlc
acad; IWdrd)bmtrac hrddamuifdricaditly mmrlcamdj phbsp}ﬂmmcﬂcanﬂ the like; or formed

4-
R aEH A RER A orkic e POt Cad FELPRATed R ieptanepropion-
icaeid] glycdliadid, IpanﬁﬂdaﬁmlliMIamdaMaﬁ)nlc acid, succinic acid, malic acid,
ul fonic enesul f

25 hydr. et hane Ci. d b
Al FO R SRR LR AT Al d oo BRI A ety gnor))-
batdott, acid tc_ninaaﬁesmﬂfmmmdkhaaud meﬁﬂnmtfsmlcfaoﬁl ﬁhﬁﬂe_sﬁiﬁrﬂc acid,
1,3}63%%'&%%1?%1&%’ Cc': g%%,a’zz—h%&rﬁgg%garznes@ o(%? %cljé g) e:nlas?ult%%{c%’cid, 4-chloro-
btndenetulfphraeid, Q-rﬁphﬂ)al@eﬁﬂfoarqachhtlycbhmﬁéSulfoﬂlC la€iid, camphorsulfonic

I.u | sul.furi id Iuc Ci ut.am c .ac

ssifuk et et e PeyPoriatis, SobuRRniggd s-phenyl
pmpi@ﬂnt @cﬁpﬂrﬁlnethﬂdceticl'aeldl, teh(t&ary hﬁty(l&ktnsahd Sadrolrsofdrisdred, gluconic
o2 FE P ai g o BRI i, and
t}a:rhl@l &adz) Betsefarrhéd when amacidio pad)ﬂompmehﬁﬁ th©pare@ compound either
@ta at es th an orgﬁ(gi.c gse suc S et%nolamn .

ISd‘F ﬁ aa%ew 101’]t, Flgef”lﬂ 11me -1% ,anta lﬁg Oor an aluminum
idys pRtéyrdglaus aviing oadichbas: duck es etﬁh&)llirﬁfhﬂ@ﬁdlemhﬁolgﬂhuga, triethanol-

and " prodrug. e used.intercha y herein an
APE% P% quﬂalneglgff%%ﬂgl%ﬁﬂme’ F’ﬁg}éﬁ{g an active parent

drug according to Formula | in vivo when such prodrug

Ths teamm“pr@—ﬂexg’dlnﬁé‘paodrag‘imauaed mm;}migeabﬂr bdeingadoéfeato any
30 ar e

SRR e R v e PR e P blRl O Bhen s
pﬁﬂhtrgl isaadlrmn_rste%etbtb amaayndlhatubjbe. Posdriipcaftd @a{fsund®y Formula I

d in.vivo to rel ease th ar t cO nd.
B TEL oY R OIrg0 aHtie SOretEB P () BisEsRE i compound of
Phiytﬂﬁl@)lyn smh enWa}; t}%UtHehﬂMIﬁtatlcﬁl&f bmy)be(lﬂea&?af ol to @sledsp the
of, For, i s 0.a rou

ppfafGRUPBUL crrevies andh et e et el YhEeRr Baydrony, amino,
sﬁﬁ@ﬂeﬂydarb@m diQarB@hyngtbﬁb yrelg ycbmgélmlfpof Femuld is bonded to any group

ecti %E of prodru%§?5~ but a%g g
that mae’ﬁ’& 46‘6% stO(rsgegleljatf‘a%l@t ¥ Wm 8y f&ydigl group, res-
pEGEEPZRODHRE b@ﬁﬁ)drugs include, but are not limited to, esters (e.g., acetate, di-
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-10 al kyl am noacet ates, fornmates, phosphates,
sul fates, and benzoate derivatives) and carb- anates
W@ 2009/08520 N- di net hyl am nocar bonyl ) of hydr oxy PCT/EP2005/001936
functional groups, esters groups (e.g. ethyl esters,
nor phol i noet hanol esters) of carboxyl functiona

al%ﬂ@ﬂﬁﬁoac&awéyﬂorﬂ@tfek \p&f)aﬁha‘(mS&ﬂﬁtdg, anl&%t&ﬁ@dayé JerNabriagsin hm‘:clhcarb—

ase S .an ena n S O a uncti Qna

ar%akjf TNy el i P G O L o P oS RL B IS GRS roups
F TeﬁH}TE es&ﬂ@ ﬁ&@ﬂﬂ%ﬁd@lethwﬁtﬁtebt@ﬂa bf gerrbum ﬁidrmu%gai Wdﬁ Al deriva-
or.mu e | e ar S|

tipda By BN NSk e S oS GPR costhiseet Sggsyno functional

ordabet @ehkd) gcaﬁl@ Wetaly idams] ésdera ogk@bh@d agl aﬂ)deh&ﬂ@ fnctibadl groups in

M RO TN st 1 O a1 o2

EREvipr, Ble@cYdoOgoedp9sspn 10 be found in Geen and
Wits, Protective Goups in Crganlc Cheni stry, (VVIey

ST AR TR AT A ———
a (mﬂcﬂ%lé/ﬁnb% AddcSon @revl-&l% lhalt&@aﬁ:)tmtﬁeEXa@lslﬁéﬁ EtpryRctéiiy gtoups can

rot [ c de, n
o R Byt ey GGk T o gy ey, 2 ed. 1991
aﬁ@HarﬁsﬂrMMCHii@B&y kt al( Bos endzﬁhﬂ'ﬁ?ﬂﬁ%hetﬁ:ldhyhmé M@ads, Vols. 1-8

7L I t f { SES),
(éE}Bg\{\’ H?Yu‘i | y %7? &%gb %gs%}{gq%,fua C%fPif&ﬁ?% groups include,
&yl uREsn Yﬂlﬂ@@lﬂ}{&e@ﬂm&ﬁpﬂﬂhﬂo anyl (CBZ), tert—butoxycarbonyl

L L

tﬂmg@ubﬁaﬂ{ﬁh{) @Xb’or@l @U@Jdrén}&hieﬁ@ﬂox@%tbaﬁ)& @FMIOC), nitro-veratryloxy-

cgiaogyﬁwgéﬁ@p§%gq %a@s?x&%@%&ﬁ%@g&%ﬁ&ﬁng groups gnlclude those
whietdhk 8 dxy |gr<ﬁlph1@ efh@ndylated\or aﬁiyﬁ@ddssuch 14 eaiziIngnd eftyl ethers as

vl S5 a8 et R TR 6Des LB R A Carrs

the di sease not to develop in a mammal that nay be
“'Ei‘d&ﬁﬁg’doﬁ Gratmeft” ed b Spesedndladdsh@ ) graenssy thudisdaesi d@busing the

’\élzl)cal,e %%P%érfel? % thte :ﬁlg(g%qség)é)gg%éélve o%qﬁﬁ%%gfﬁg{ %xfeay BE exposed to or
pE@ﬂq&Bsﬂgtd the ddexe %Qp&@é&tno@fyettditgeﬂiiérﬁe as@isplay bytrSptoms of the disease;

l,cal t ons; relievin i sea
<§>da§fm5n% Bhseateohe i B bR e ObRRR P dRese or s
chNiFEt 9ol orA3 ) REEARE tHel diadkbey i.ef Jasihi Y& résiounif the disease or its
ﬂg ngthe anount of a conpound that, when ad-
WHSYBPE™ 0 a manmal for treating a disease, is

sufficient to effect such treatnment for the disease.
“Ihﬁeraghﬁlicaﬁﬁ wffétiat binoahf antdny eheaxmonnﬁt ofWchinp\baﬁ& that, when ad-

en on th 0 und, ..t he

o EGERER B Ritothe e BER titeRSe GRSk i treplgment for the

dix@adel G&Eé‘dlerdﬁeuﬁiﬁﬂb} difectiernmduie” il vy dégendimgaef thaeompound, the
above'

0s €, ef i ned r re used .inter- 30
nargedaPyerLrn B geSuirel S ort PhiPan o he figpied
|ncorporates by reference the broad definition of the
Asarstdhtreirg shanetths Ghogr &fieed ebloveiené “ihioed defined harethrape tised inter-

Er ef e@ﬁ%%g%ggﬁgg}%hetnlr%%?ﬂngl Il.‘o aax;]a¥iab e, mcgrp% aq 50y reference the broad
definition of the variable as well as preferred, more preferred and most preferred defini-

tions, if any.
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“"Modul ator” neans a nolecule that interacts with a
target. The interactions include, but are not limted

wo oQosagamd st, antagoni st, and the |ike, as defPCEEP2005/001936

herein. "Optional™ or "optionghly" neans that the
subsequent |y descri bed event or circunstance may but
“Meddlana? neass mAsdld that intdrectRaE fi t&tgbto MheRglettidA6ns include, but

wiefet HHEER FrfdahbAnIoE abb e te Mhery rhed! SaPer mmans.

any di sease, condition, synptom or indication. "lInert
“Opgamilt ostiptmblly anedrisni4ttths albs ﬁ{ﬁenﬂ’?{ﬁ&ﬁﬁb ¢dereBDbVE@Rmstance

is.inert uderthe n|t ons of . ction, bei
gLl R PSR ET O LR R RSSO GG hgE heevent or
cieotanyrhiece deenz ané instdmekdianehiclas ebedmdtr i | e,
t et r ahydr of uran, N, N-di net hyl for mam de, chl orof orm
Se S?g ene 1é)a cgnor deeor ai chl or OHI:IfEt hane,,. ..
SERT SPEetRERS 0israe ORISR, YR SEREIPER 5 cet one,
met hyl ethyl ketone, nethanol, ethanol, propanol,
“Insgprgaanedlyenttot “ibert avletnt” dicoxsihe solvymtiiglinest, undanﬂhetcbﬁditions of
[ . | ess fle fo the.contrar he. sol ven
tHel § ol SRR B et e G R It 1P BTl benzene,
tdlmaret aceuinigile, setrdl§diofatams N, Nehmsthytibuenhideddil btoform, methylene

S LT W IR e T RN a———
ethyl lenaen oethanol, redpnal, fplroqmjhol mpavpamat |ta7:t—b1ﬁtasoll, d@Rine, pyridine,

e | d st
AU ol SRR IR cor O B R RSec i e iindt) e
preserd ityeahtiah @re inketsolvhetssol vent i s al cohol, the sol vate
formed is an al cohol ate. Hydrates are forned by the
« j ' ter. wth
R R R T
stowhegudtsic agtoants cafsolz@ntHZS@mesonipoundbhmtal temidney t«grqbd fixed
mo‘?ad rQ&H‘oP{b?ve%‘i m@{c}gdets] {h%tc%ystaH?n béo% st & Sforinﬁlélg A's3lvate. If the
sdﬁmmd Waenﬁhasslvaﬂacfbnmle&ug a hlydtaten (v.theh It]me iodmtnt B aldoholptis;solvate
- r i; mat such a nze 0
RO AU BOaPE e Rl P RRE SRR 1 or PR mole-
cxldesr sfeggter witieepe ofthatshstarnds mwitheh t}daomaiszt retaimritsmadlscular state as
4c S. rabbits cat s, | abo 25 ani mal s
CF" gcom%ma lé)r]?tbs'3 még%)cl:eht%ggn racs or %OE%EW%I %ygui nea

p| gs; and the |ike. Exanples of non- manmal s i ncl ude,
E‘mlwecar meaust mpinmal sshdt roon- iandsals. aMdnirhas iniekmes, anvhnemlearmf the

C I
BB e S80I 8 PG R0 bR
chispainpees whé nthee fipgsrand gnordkes smras;afatre animaosysb Iaatzetﬂe,lhy)rses,

sl{aegfv%’l:og&g gﬁnp r&%%gesgggﬁl% :sjes?l?}é raﬁagﬁs \ﬁ%%é aby ?at? %abéaratory
aldafailsriintliu_dng rofléntamsych Q,'ShletSt eriersatid g@atd pigs; ,and the like. Examples of
norﬁ—?ﬂirﬁﬁtﬂsquu{w Bt 51%213)% gﬂgtég% eorfrdrs nedrtiql PE? t'f’heaterm sub;ect does
neledayoit sparhidear sgeprepr.i at e condl t | ons t o pr oduce V\D

2005/ 085249 PCT/ EP2005/ 001936 -12 the indicated
Tﬁ@ﬁgrﬁ’lrs “Hﬂ)@e g@f‘?ﬂerd%@ \Ag{’gaﬁlﬂc‘tthosls et deiReARP Ee%gr'n%% €8la variable

hat the reaction .
mcorporates by reference the broad definition of the variable as well as preferred, more

preferred and most preferred definitions, if any.

» <

The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction

means adding or mixing two or more reagents under appropriate conditions to produce
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produces the indicated and/or the desired product may
not necessarily result directly from the conbination
wo@bRoosmes2neagent s which were initially added, iP@I/EP2005/001936
there nmaybe one or nore intenpedi ates which are
produced in the mxture which ultimately leads to the
thé mwdimatddind/br tife debieed praidoatt ddstantt be afprecigted thae che reaction which

o R B P ST RS 0 Rt Pty o

th¢ aghbinutienad mpo teperte dhsghsiamihicnlly ddeledars thére amydfe one or more

.1 UPA t ti -_¢l at . .cal | st { .
ol RS e Db iy R g8 L A8 ormtion
of Ayindiziaesd mal/entby dagpelgsrodgeton a car bon, oxygen or

nitrogen atomin the structures herein 10 indicates

I st st e Ve T B APBIGRH SRR M RUTONOM™ oo

Befleteindinstieutb odinpetetigedfysfent fatithe anerdtionof OUPAR sgeematidmomen-

nmbodi, ment f formula la, .R3 is_hydrggen. scertai
oo SRR ek iAotk hah sl YR P ge fEupR 22 Any
opeh krelen eyrbpptanm g ba 2 drten, boygeh oX nitnekel at@m i theogentuasstherein
. the[ o@_ger IS C% I% many enbodi nents of fornmula Ila
ingigateg ) At O R IVHSSHhy be of the formula II 4 R W

RRY - \N(Il) RSA" X NH wherein X, Y, Z, A R,
Inkhargredn Bddiareatsq shedwinprachds ef gieninvdntioserd af fnrmula [a.

enbodi nents of fornula Il, X and Y are nitrogen. In

1#}%&8&%};?8@%%?,@%& 12905 X and Y is nitrogen and

n certain enbodi nents of fornula la .
the conpounds of the invention may be of the fornula
In|cpitair epnpodinpents(dfifoymulrla, IR” inhydsog¢éntN H  wherein A, W
Rl, R2 and R4 are as defined herein. WO 2005/085249
In%gélﬁpégﬁ??&%ﬁ%%ﬁ formia 14 X &&] Y%Mhi@rgg&g' IHERLS e‘ﬂ{bodiments, one
formulas la, Il or I11, Amaybe 0, S or NRh, and nore
of gt &fde¥ 1s miffagemand the other is CR™

In many embodiments of formula Ia the subject compounds may be of the formula II

4

RJ
W 2

R
YR\
il N
o L
wherein X, Y, Z, A, R}, R* and R* are as defined herein.

In certain embodiments of formula IT, X and Y are nitrogen. In other embodiments, one
of X and Y is nitrogen and the other is CR%.

In certain embodiments of formula Ia the compounds of the invention may be of the

formula I1T

4

R\
w 2

R

N\ (I11)
i M AN
A7 N H

wherein A, W, R}, R? and R* are as defined herein.
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In certain enbodi nents of fornmula |la the conmpounds of
the invention nmay be of the formula IV 4 RAWR2 5 N -
w0 20050832%9 RHO N N H wherein W Rl, R2 and RAPET/BPHS5/001936
defined herein. In enbodinentgzof fornmulas la, 11, III
or 1V, RL may be optionally substituted phenyl. In
In Gertdidl dinteydneeh IRty n@flaf10y ak &3, A enaylbE,0,181dr MOR®, bV rfRke prefer-
s_2-hal ophenyl or 2, 4- dlhalophen- yl . 10 I'n certain
abb’ WBodi nents of formulas la, Il, 111 or 1V, R is
optionally substituted phenyl, optionally substituted
Intcblitﬁﬁlydmbddﬁm@ﬂﬁsio@ fadla s thinpbeaddpyftheitventin hay be of the

ny R2 is optionally substituted phenyl. In
fbgﬁﬁ?gln embodi ments of formulas la, I, Il or 1V, R

IS 2-hal ophenyl, 2, 4-di hal ophenyl, 2-al koxyphenyl,
2- al koxy- 4- halophenyﬂ or 2-al koxy-5-hal ophenyl. 15 In
certai n enbodi ments forfhulas la, IT, Ill or 1V, R2
I s phenyl optlonall /%Efféltuted wi th hal o, alkyl, Iv)
am no, al koxy, | kyll , Mydroxy, hydroxyal koxy,
al kyl sul fanyl , y@ aﬂlno het er oaryl ,
het er ocycl yl , heterocyclylalkyl het er ocycl yl oxy,
il %rwch'vaaﬁhlﬁ% cFe‘EhQ@ﬁ%IJeﬁ-ny’ hydr oxyal kyl ani no,
drox3 alkylan1noa arallcyl oxy, or
pyrld IaIkonxy In certain enbodiments of fornulas
Injembadimentsiof frrmulas Irollj BT AR mesythieswaiongllsiubstitutedibgnyl.

20 with chloro, fluoro, brono, nethyl, nethoxy,

Int debthIUQhONB RN s o fRYhEYd Fa, TDITPHOIV, MO is RBRABPhYP¥Y2,4-dihalophen-
4- met hyl pi peri di nyl, 2-nethoxyethy| nmet hyl am no,

vli sopropoxy, pyridin-2-ylethoxy, am no,
met hyl sul fanyl , 2, 3- dihydroxypropoxy, 2- hydr oxyet hoxy,

In%eftgﬁf Qﬁ@édlﬁleﬂts)ﬁf)foﬁﬁlﬁlas BXM; I12or IV, R% is optlonally substituted phenyl,
di net h an1noh§ethox dlhydrox

b
mmnaﬂﬁpwhfhmtw ¢ OF C(Piwﬁ b By Utdgfln HaHerms{prably R is

@Mﬁ@u&%ﬁhﬂdpﬁémxy, pi peri di n-4-yl oxy, or
pyran-4-yl- 25 oxy. WO 2005/ 085249 PCT/EP2005/001936
-14 | n cer a|n enbodi

IngertaRe T hRAMEREYP ey Bas bk poi of Bt be P%W%aﬂgfophmﬂ

2-6iRBxPpReny N2 (aWRoxy-4-halophenyl or 2-a1koxy—5—halophenyl.

In certain embodiments of formulas Ia, II, III or IV, R? is phenyl optionally substituted
with halo, alkyl, amino, alkoxy, haloalkyl, hydroxy, hydroxyalkoxy, alkylsulfanyl, alkoxy-
amino, heteroaryl, heterocyclyl, heterocyclylalkyl, heterocyclyloxy, heterocyclylalkoxy,
aminoalkoxy, hydroxyalkylamino, hydroxyalkylaminoalkyl, aralkyloxy, or pyridylalkyloxy.

In certain embodiments of formulas Ia, IT, IIT or IV, R? is phenyl optionally substituted
with chloro, fluoro, bromo, methyl, methoxy, trifluoromethyl, pyridyl, morpholino, benz-
yloxy, 4-methylpiperidinyl, 2-methoxyethyl-methylamino, isopropoxy, pyridin-2-ylethoxy,
amino, methylsulfanyl, 2,3-dihydroxypropoxy, 2-hydroxyethoxy, 2-(morpholin-4-yl)-eth-
0xy, 2-(dimethylamino)-ethoxy, 3,4-dihydroxybutyloxy, morpholin-4-ylmethyl, (2-
hydroxypropyl)-aminomethyl, hydroxymethyl, ethoxy, piperidin-4-yloxy, or pyran-4-yl-.
oxXy.



A X NH wherein: 5 each of p and q is independently

fromO to 4; each R6 is independently hal o, alkyl,
wa@bkdwsngi24hal oal kyl , or cyano; each R7 is i ndeprei&P1005001936

hal o, al kyl, hal oal kyl, cyanoj4heteroal kyl,

het er ocycl yl, hydroxy- cycl oal kyl or -C(=0)-Rn,
InwbefigiembR dithéntalok fdrmuielethe abkybundy ofithe fvah#ynt may be of the

hetervoaryl or heterocyclyl; and 10 X, Y, A Wand R4
fopilads defined herein. In certain embodi nents of

formula V, X and Y are nitrogen. In ot her enbodi nent s,

one of X and Y is nitrogen and other is CRd. In

certai n enbodi nents of foR hﬁ% compounds of the

invention may be of the folfnul g 2(Rg 15 (RP

gi N p, q, A W R4, R6 (V)

| Ncertain enbodi nents

\iIi(VI)ANg\I Hy-Thg

and R are as ddf} @ erdin,

of forrmulas V or VI, ™A mMay Be & S or NRh, and nore

preferably 0. In certain enbodinents of fornula la
Wﬁg}@incon'pounds of the i nventi on maybe of the 20

formul a_VlI éq(R)P\ Nl /N (VII) NNHW

> eaQ@G%P@%@QA@nWPI‘?@PE 05PODAYE - 15 wherein p, g, W

eaa4R6 Bén@e];énﬁ%twl%l@salgﬂsfaum& M61ﬂl=;;lfl od &aﬁ@rt al n

od ts of f ,
eavh Ragﬁ'bge qrﬁﬁgd%ﬂsog g}J %@ié}a?%ﬂlfyl SHHHY ﬁ“ﬁ@ﬁ‘?%k?éfh@f‘?w%%r hydroxy-

]Ic aqtckb%lmapa@(@@)oﬁn R rdif Re R dIe, HEBRKPH adyl) @ralkyl, heteroaryl or
ormul a
heterocyclyl and

10 X,Y,A, W and R*are as defined herein.

In certain embodiments of formula V, X and Y are nitrogen. In other embodiments, one

of X and Y is nitrogen and the other is CR%,

In certain embodiments of formula Ia the compounds of the invention may be of the
formula VI

A
S

7

(R),
15 N7 VI
e "
AT N N
wherein p, g, A, W, R*, RS and R’ are as defined herein.

In certain embodiments of formulas V or VI, A may be O, S or NR®, and more preferably
0.

In certain embodiments of formula Ia the compounds of the invention may be of the
20 formula VII
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RA R N2(Rgqg56) N(VIII) (RPRNANH wherein p,
g, A R4, R6, R7 and Rf are as defined herein. In
wa@eerosasizaenbodi nents of fornmula VIII, A maybe BCT/BP2H05/001936
NRh, and nore preferably 0. -Im-certain enbodi nents of
formula la the conpounds of the invention may be of
whé?ranpf 8/ WUR§ H%nla\wauc(eﬁhqd héref). / NI (1X) \ Ol N
H V\,hereln p, g R4, R6, R7 and Rf are as defi ned

IS BRSSP e FH OB ety The of! retd WoPRPENR 0

~ 2(Rg (R6) "" N(X PANNH 15 wherein p, g, A
InRértaiRembadim¥és ef &snddd iathd chmpeinds dfithe arvieation may be of the
o8 ch{g nts of formula X, A may be 0, S or NR, and

o) eferably (r). In certain enbodi nents of

formula la the conpounds of the invention maybe of the

formula XI' WO 2005/ 085249 PCT/E 5/001936 -16- R4 -

(Rg (R6) I NI N(X) P &N

(VIII)

wherein p, q, A, R* R® R” and Rf are as defined herein.
In certain embodiments of formula VIII, A may be O, S or NR®, and more preferably O.

In certain embodiments of formula Ia the compounds of the invention may be of the

formula IX

(IX)

wherein p, g, R* RS R’ and Rf are as defined herein.

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

A
/é

N X
(R“)@ RN ()
’ AT ONT N

wherein p, q, A, R* R®, and R’ are as defined herein.
In certain embodiments of formula X, A may be O, S or NRY, and more preferably O.

In certain embodiments of formula Ia the compounds of the invention may be of the

formula XI
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wherein p, q, R4 R6, and R7 are as defined herein. In
certain enbodi nents of formulas V, VI, Vil, VIlI, |IX
wo2@s/038249p is 1 or 2 and R6 is halo. PreferablVERBOF/B01936

fluoro or chloro, and nore preferably fluoro. 5 In
certain enbodiments of forrmulas Vv, VI, ViI, VIII, |X
Xor XI, Rz is halo, alkyl, am al koxy, hal oal kyl
hydr oxy, hydroxyal koxy, aIRkI suffanyl., al koxyam no,
heteroaryl, hetero- cyclyl, ocYElyl al kyl ,

het erocycl yl oxy, he CY® at§oxy, am noal koxy, (XI)
hydr oxyal kyl - arffna dr dixys kNy'?I am noal kyl ,

ar al kyl oxy, or pyri alkyl'®Bxy.§ I n certain enbodi nents

of formulas V, VI, VII, VIIl, IX Xor XI, R is

wikdbiang q, R ROLAd R7 12 RrdRARed RELHAY! , met hoxy,
trifluoronethyl, pyridyl, norpholino, benzyl oxy,

4- et hyl - pi peridinyl, 2-mnet hy| - et hyl ami
Iny cgge A ’1rlng§‘§rs:og :f%}@lwzg,{{ﬁo%ﬁh‘ ﬁ%’Xngr Xﬂ pailgn 1 219 % and R® is halo.
PreRbINY RUIsHRBYS or enldrddbhd eHoRX YRIEGREBN Miuodo. Ny dr oxyet hoxy,

2- (norphol i n-4-yl)-ethoxy, 2- (dinethylam no)-ethoxy,

3, 4- di hyd but y! : i n-4- . .
In(ﬁgtﬁvgeﬁ%@{{ﬁrﬁ%?%%ﬁ;r%%b@f S(ﬁ, ?f[ﬁy&, gm i%"; is halo, alkyl, amino,
alléﬁgd?@b;?l% allgﬂple)fdirdkﬂ ;hgd%(ﬂfx‘?aﬂécr)xyo F%{EB?IW I'aﬂicfl?‘f?/mirl?/ hbt\@/roaryl, hetero-
1 oy Rk R et TRy Rasaropis el ammifgaffSn, ydroxyaliol
v Or oy ey el Ga ey T e o e ahd

t oget her, wi.th the.nitro ich gl attache
I AR P BR T i o V25 o Bk fiohk & GycHioro, fuoro,
br?(?fd,‘r%ieﬂ_ﬁyl,l rﬁethbky, tiriﬂ:ul)(rc{n\ét}é%l/, If})ﬂdyl,\ﬁh(br_,ph\ﬂihé,,bé:_hi@(lo%r, @fz?ethyl-

Al S tero-.a . ,n certaln e | nts of,

PG TRt e gm0 PP R I HEBRKG g,
cabgbait 5 topseamiy, Yy ooy ).
(G A R b U TP oo By L rm ! (2-hycrony-
PSS bty o
Inf)%i;tﬁigﬁe | l?qdé{%%g{s?o)%%%ﬁ\ﬁ%xs\}’a@ III{]/II’&FQ/: ﬂ, Qf\;f, F}Iiﬁ(’jb;sg é{s)é]?fR‘i is hetero-
all¥Hl, hdoebeychd, Heserobyoiil dkylahdtatoarald/l, Bybexycycloalkyl, ~(CHR®),-C(=0)-
R%E)E gglgii: gtrrog lﬁlf Xﬁl_%g} %}edﬁi%gé}gf%\g@ggﬁ%x are attached form a heterocyclyl.

2,3,4,5, 6-pent ahydr oxyhexyl , 1,5-di hydr oxypent an-3-yl,
InSeranhi dmytetrdinoya tshftfytmulds 13; dj iy dY oXyWL vah V2Ey1X, X or X1, R* is hetero-
al]%f hydr oxynet hyl - 1, 3- di hydr oxypr opan-2-yl, 3-hydroxy WO
605/ 085249 PCT/ EP2005/ 001936 -17 3-net hyl butyl,
2- hydr oxy- 2- met hyl pr opyl ,
InFetyirepxyodmmetsof fdrumeasl@-T; 1T, W, 54 MIhYH $XY-IXpEnirI where R* is

. | - di - 2- nethyl -.2-V] .
G OO ki, DO Yo 5L RSB oMo, i
sudndylelByL 2kfydfoxgpnopplkyl or aenbailforghipodbatkyit s of

fornmulas la, | I, v, v, vi, Vil, Vill, I X X or

I,
L i A R TR
hydroxplire R4 i s
In certain embodiments of formulas Ia, II, I, IV, V, VI, VII, VIIL IX, X or XI where R*is
hydroxyalkyl, R* may be 2-hydroxypropyl, 2,3-dihydroxypropyl, 1-hydroxypropan-2-vl,
2-hydroxyethyl, 2,3,4,5,6-pentahydroxyhexyl, 1,5-dihydroxypentan-3-yl, 3,4-dihydroxy-
butyl, 1,3-dihydroxybutan-2-yl, 2-hydroxymethyl-1,3-dihydroxypropan-2-yl, 3-hydroxy-
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het erocyclyl, R4 maybe tetrahydropyran-4-yl,
pi peridin-4-yl, 1-nethanesul fonyl piperidin- 4-yl,
wW@20vgassyt et r ahydr opyr an- 4-yl PCT/EP2005/001936
3- hydr oxyt et r ahydr of ur an- 4-yl 17 or 3- hydr oxyhexa-
hydrofuro [3,2-b] furan-3-yl. 10 In certain
hutein? Sy dfoxf-Qrwethslprdsyl, B-lh,ydird}dy 3- hiéth‘)l’but‘dh +2-¥] 4,5-dihydroxy-

Peebit S BB hetLs GRS sPTot SR Prden4 7. Prfgred ydroxyally

inMhde VR)-2-Midkdxypioyl 20da(S) XLh\M'@Bc?pﬂB@yI S
het er ocycl ylal kyl, R4 maybe 3-

In%[n%ﬁlg I}q%fpsﬁi)éﬁ,i‘g ﬁl)él If ;} (Iﬂo \ngl'\/"'l, VAT, ¥/]H)I,_ B&, E](ycl)r’XI, R*is hetero-

cyé‘lyl(.t et rahydrofuran-4-yl) -et hyI
t et rahydr of ur an- 2- yl net hyI 15
3-fl.uar oxet a;} I net

h
Inéeﬁalé‘r oxyméIP% fmI%laéﬁ‘" FhdthiY> Vo o Vi N EiloriilaI’hefeR is
he&xot)abd 4%4yha'yéieh§1tkahyarop(ymﬂ—r4eﬂj pipenedﬁ 591, dimethandsubfyhylpiperidin-

% Qfodﬁy}?értaﬁlvfj ?gy%la% g‘é’flgﬂ?{)’ﬁe}gﬁh &{‘%?Wr% -yl, or 3-hydroxyhexa-
hyarc(iﬁr(ﬂsdkhn]ﬁh’ay-lfsfﬂ 3] di oon an-4-yl)-propyl, 2-
(pyrrolidin-2-one- |- yI) et hyl ,

% %tiln%%i %IIBIII%?I; rrpulas WXt SHW v v VI, L IX, X or X, R¥is

anesu I'perazi n-’l =yl -

heger¢ gpcytadkyildi n- 2- one- | - yI) et hyl,
1, 4-di oxan- 2-yl net hyl , 2- (pyrroI| 20 din- 1-yl)

Inzcgftgﬁé'en%t#dﬁﬁl&gnéfgﬁzgﬁﬁIag gﬁgﬁ&f?}l\g‘% Vﬁf VIIL X, X or X] where R is

he@mwlydvékul,sR ohayfber Mm@sphqahn Hyl)-ptdpyl, IZ\/(mMph‘dhn 4w1[) ethyl 3-(4-

R R e —
3-hodoox¢tXip- 3)§71n_methx]| 3vﬂydr®cylﬁdeth§;loxa5nﬁeﬂare(bl@d,az JdlimetRal[1,3]di-
%az Iﬁ’%ézt%}rlngh%}% hﬁh{‘iha%? d'1£n ilﬂﬁe{f'ﬁr émédazogn %ne 1-yl)-ethyl,
2-(2,2-dpmathyl{ t,B hlz@dolad-4-gh eathy]5 33([2)2 dlﬁtdﬂly)l'l [1,2ldi¢xblan- 4 -yl)-propyl, 2-
pzlxl%gﬁﬁ%h% )g(h%gtzyg)l Ttg‘rlyi-éél Lﬁettfx?/ p’lap fzné Yl} et}%yrlw% (4-methanesulfonyl-
plﬁeréﬁnfﬂeylh@ﬁwhét(bydlzo[1d1,n22-¢v]net— HHyBzahyl3t yIdlexeat Bl-wlmetﬁyl 2-(pyrroli-
di&lljéylz-]’eﬁly It rrnle end}/n é rln)eﬁéftl,horl?Z 3|2 tneth l 1%.1 azol11[1 2-one-1-yl)-

r azo one

etlgibodi ment s of fornulasla II I, IV V VI Vi,
VITI, IX, Xor XI, Rdis _(CHRa) r - C(:O)-_Rb. WO
S B ET EFAALRIAAN v Vo e s

hetdrparallyX, X or XI where R4 is -(CHRa)r-C(=O-Rb, r is
1, 2 or 3, Rais hydrogen, and Rb is tert-butoxy,
T i . o] .
A SO0 ENELIN, 1 09, ST s
hetgroarglkyl, Rymayy be RX2-ixetdylinni dagiobd eyl Rathiyk 2- ®xazdiazol-2-yl)-ethyl, 2-(4-

metﬁﬁ'ﬁ@g@&ﬁg}z ng-ﬁfoébf‘o%e t’ER? eﬁnﬁ'yzd( loﬁye@%ﬂﬂlldaﬂ)rl -2-y1)-ethyl, 2-

(1rmetphsrherhyl- diriaealtdyylarathy, 2:1(21m¢t€9xym¢thylcb1rz,@| tiazol-3-yl)-
t f a I V I
etl@ﬂl bpl @' 1@3/ﬂ ﬁ‘laQ(El 3- fl '&Hﬁ% (3 4 - dkﬂ}{dége{lﬁedlj \{nay%l 3¢ il;lme M }}1) ethyl,
nltrogen to which they are attached forma

Inyexteingayradiments of foupvias i SR8l Yroht'd, BIL VSR K, Xsord, R* is
(EHRYIA=ONRE Y, VI, VIT, VITI, IX Xor X where R4
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10 and Rf together with the nitrogen to which they are
attached forma heterocyclyl, such heterocyclyl naybe
wa 2s50830- | | anbda* 6* -t hi onor phol i n-4-yl, PCT/EP2005/001936
1, 1-di oxo- I | anbda*6*- [1, 2] t-higazi nan- 2-yl ,
4- et hyl pi perazin-I-yl, 4- hydroxyplperldln 1-yl,
In4ermibRateduhéanyf forfﬁll]ﬁ@faaﬂl, 0H, IV, Wy VI, Wiy VH(D,lIKnler)XI where R is

é}—&)ﬂ ngXh) I&‘h%/lspll é,?% §,§é§£%xioigap,nan%l bﬂg terto ﬁé{i%txg)xl})droxy’

marphvtlh axyl H&Eﬂéﬂh}@é&ﬁfnaldrdmdﬂhﬁ yl, 3-hydroxy 15
pi perldln 1-yl, 4- (pyrlmdln 2-yl)-piperazin-1-yl, or

o SRk PRy ol PSR A, SRS where i

xﬁﬁam(h@)_nw ison RE )sdiydaixlmieth)ﬂn)rQelﬁytcﬁbfyee}rmm&rﬁ?nt ®ert-butoxy,
0 or nul.a

N TR 1 VT Iy S

hydr oxycycl ohexan- 2-yl , hydroxycyclopentan 2-yl, or
InlceBrain2ontahidivyierito mflfoymhlahl Ex Hp -IIISIV W VI Wi ¥iH AXnX or XI R*and R

to&%grmﬁgj&sﬂlﬁf%%{ns o %g’ &]8% a2 3{]? he\rd €§mnalnli’?t't%r)o ic) and t he

other is CRd. In certain enbodi ments of fornula I b,
Int deetaimompeudirdente b foneulas Ve B, THN Vel HeVHpVEL IX, X or XI where R*

x}gplﬁctl { Il%akllfl% tﬁ% P%tpo\%ﬁlfé ?CE; %lc%tﬁl I arﬁ.atta%ed %V d’nﬁ}eker})cyc 1, such
hdefbiyyd nhagibeil l-didk»-2DAT/IREB2 48 o ROTHIERRO 651,001 8BG0- Har@bda*6*-

AL SR B LN Bk o RIP YA Sl
piXkdakin- Ryl, rrmtlbhdllnf—tiRyDé%@kilrd}tymttlsﬂxlpinpendmt’réﬂé,l4r-1 Myd?oxyd@yl
plg]erlﬁj.184lnﬁ1 ro;&z%ga%igﬁgg élgfdr?xynﬁetﬁ?lﬁ o d1%@ﬁg5"l‘§ﬂ¥§xy

piporidin-1-yl, 4- (pyrlmidin—Z—yl)—piperazm 1-yl, or 3- hydroxypyrrolodln 1-yl

In certain embodiments of formulas Ia, 1T, III, IV, V, VI, VII, VIII, IX, X or XI, R*is
hydroxycycloalkyl.

In certain embodiments of formulas Ia, II, III, IV, V, VI, VII, VIII, IX, X or XI where R*is
hydroxycycloalkyl, R* may be hydroxycyclohexan-2-yl, hydroxycyclopentan-2-yl, or 1,3-
dihydroxycyclohexan-5-yl.

In certain embodiments of formula Ib, X and Y are nitrogen. In other embodiments, one

of X and Y is nitrogen and the other is CRY.

In certain embodiments of formula Ib, the compounds of the invention may be more

specifically of the formula XII:

4
¥ R’
W N
A\
RI ji\ | /N
STy N
H X1,

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



specifically of the formula XIV: (Ra (RG)Pz / CY ~

x z =XV, whhereinp, q, A X Y, W R, R6 and R7
wa@e®sass2def i ned herein. In certain enbodi ment SPGI/EP2005/001936

formula XIV, X and Y are nitri@gen. |In other

enbodi nents, one 10 of X and Y is nitrogen and the

[nQtAGH enfhdditdenth Bf eI 1B, @EReHoBN S othe ibfentiba mdy,be more
thg@&ongounds Oftxhﬂ? i nvention may be nore
spegaealy iof e tgraplagdl: f ormul a Xv: (R7)a N (R6)P \ | z
Qz z =XV, whereinp, g0 A W R4, R6 and R7 are as
def4 ned herei,n. 15 In certain enbodi nents of formula
Ib, the co unds of the invention naybe nore
splcj £N of ‘the fornula XvVi: WD 2005/ 085249
1PCT/ 936 -20- (R, N (Re) PI PNI \ z O
R®_z . N/V\herein p, 90 W R4, R6 and R are as
de?i nedf herii ngypl.n certain enbodi ments of formula Ic,
Z is CRC such that the subject compounds can be

represented by formula XVI1: RS 12 z z WrT XVII;
wherein W, R', R and R” are as defined herein.

5 In certain embodiments of formula Ib, the compounds of the invention may be more

specifically of the formula XIV:

R,

Z

i
Y
e
P =
< X

wherein p, ¢, A, X, Y, W, R*, R® and R are as defined herein.

HN~ &

X1v;

In certain embodiments of formula XIV, X and Y are nitrogen. In other embodiments, one

10 ofXand Y is nitrogen and the other is CR%

In certain embodiments of formula Ib, the compound.s of the invention may be more

specifically of the formula XV:

(R)),
=

@

wherein p, ¢, A, W, R*, R® and R are as defined herein.

HN~ &

XV;

15 In certain embodiments of formula Ib, the compounds of the invention may be more
specifically of the formula XVI:



wherein A, R, R2, R5 and R are as defined above. In
certain enbodi nents of fornmula Ic the conpounds of the
w0 poosfsizan may be represented by formula XVIIPCT/ER0E5/001936
Nz (RE)P\ I \ ~ ~ = XVIIL»y-10 wherein each of p
and g i s independently fron10 to 4; each R6 is
i ndependently hal o, —¢ a&oxy, hal oal kyl, or cyano;
y ha al kyl , hal oal kyl ,
cyano, he roalkyl erocyclyl, hydr oxycycl oal kyl
-C(=0 whergin Rn is al kyl, heteroal kyl, aryl,

or

ara , /H‘; Qaryl or heterocyclyl; and A and R5
(Rays def i ped

f ormla & p

e?ézn In specific enbodi nents of
ads of the invention maybe
representéd by foFnula Xl XVIMO 2005/ 085249
PCT/ EP2005/ 001936 -21- (R7)a N (R6)a \ | \ | zr
rei Lo 7 are as defined
W eéerlféphw R ‘;% agdq{ A e?%g?ﬁ?%ﬂ‘{% %{\K/ent i on where any of
R',R2R3R4R5R6R7RaRbRRdReRf
In RetaiRlembRA|mEtoef fRkmills IalZdy ICRG suc@dhpath¢§ub]¢c’g¢qnypounds can be

is preferably lower 5 alkyl, i.e.
rq%?%%%glﬁy:%gan35ﬁ%re preferably C -C4al kyl .
Phar maceutical ly acceptable acid addition salts of the

conpoum%s ongorhula I include salts derived from
ds such as hydrochloric, nitric,

~\sul furic, hydrobromnmc, hydriodic,
lusvzand the like, as well as the salts
# organi c acids, such as aliphatic nono-
ang di arbo%yllc aci ds, phenyl substituted al kanoic 10
5 aci ds, Erhydrox;b(‘ﬂ]lkanmc aci ds, al kanedi oi c aci ds,
aromatic aC|ds allphatlc and aromatic sulfonic
aC|d et alts | ude sul fate,
er‘F%sSAu %l suI r%\?s detﬁ%g??ﬂ)({l’% bisulfite, nitrate,
phosphate nnnohydrogenphosphate di hydr ogenphosphat e,
Inrettaiplrogpldatents opfproplads phreatompomhti@ of the, intmdeindaay be represented

byﬁgﬁgﬁggﬁﬁ§tate propi onate,- capryl ate, isobutyrate,

XVIII;

10  wherein
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, haloalkyl, cyano, heteroalkyl, heterocyclyl,
hydroxycycloalkyl or —C(=0)-R", wherein R"is alkyl, heteroalkyl, aryl, aralkyl,
15 heteroaryl or heterocyclyl; and

A and R’ are as defined herein.

In specific embodiments of formula Ic, compounds of the invention may be represented by

formula XIX:



10

15

20

25

oxal ate, mal onate, succinate, suberate, sebacate,
fumarate, nal eate, mandel ate, benzoate, 15

wa@ biosogtzenzoat e, net hyl benzoat e, di nitrobenzoaP@l/EP2005/001936
pht hal at e, benzenesul f onat e, 2tial uene- sul f onat e,
phenyl acetate, citrate, lactate, naleate, tartrate,
nmet hanesul f onat e, like. Also contenplated are
salts of am no aci ch™as arginate and the |ike and

gl uconate, gakact ate (see, e.g., Berge et al., J.
of Pharrnaceu i cal

Sci ence, 1977, 66, 1-19). The acid
he basi c conpounds can be prepared
eee base 20 formw th a sufficient
] esized acid to produce the salt in the
conventional manner. The &i¥e base form can be
regenerated by contacting the salt formw th a base
L] S0 i6 h 0 the conventiona
e WL PG o EFRASE,

nann or ms er fromtheir

respectlve salt fornms sonmewhat in.certain

Inpranskimeets of thetinvestign Flsie any pf Rn PpoR aR 3o} ﬁpxﬂe nRs Rbblﬁ% RY RS,
RIORNGRVWRISRI ofgh@ iSAk St @Jrﬁalﬁgyﬂ mherﬁ&leﬁyos&aﬁeamyl K ESRREIHLY Bower

frée base pur'poses_ of present iI'nvention.
ammb120§5ﬁ@85ﬁ¢9ﬁpeqvEPQ@@@bU@l@Eﬁqﬂ 22 Representative
conpounds in accordance with the invention are shown
P&?hﬁ‘é‘éd&{%ﬁ}i&k?t%le acld\Riditidn H1dRrE (DAY WF FMRSIRN include
sajtgderjvedritasn sngseainacidseugpashydreqhiico nEHembesphate sulfaric,
hy%irol?%hﬁ@ Iy@r1[>d1§ ﬁhogﬂhcﬁbfﬁd gh&i tH?: lﬂ(efals]we‘llcﬂs ARt Eb)l’ds d@fﬂfé?ﬁfrgm
phen uor g- phenyl) - 402
or@m@ a apsu@h @ﬁ@hﬁi}/aruclrpprgyra@g@pc@r axylic aqld%yhfzmloquhgltuted alkanoic

ac4d36hgd1€ﬂ%' NRanoic akids alkanedlolc ac1ds aromatlc ac1ds, ahphatlc and aromatic
or o- pneny i uor o- ﬁﬁenox

su&femceﬁzissetsz &uchpswsagm I@d[uds sxdlfaaq » PBYASH t&.hxswlfew éH]iﬁﬁ%]bls‘ﬂﬁte>

mtrQEé) Bﬁ@sp%aﬁlorrngﬁn%h éiﬁo%enphossnhate, d1h¥dr8§$rgpho|§]pelhagi, Iiletah}_xosphate,

pyraphasphptgr drerids, pemidelfiodide pattaienPrepianas srprplate, isobutyrate,

oxa t9 9(?‘51811&;(;'53@% el: séoerate, sebacate, fumarate, maleate, mandelate, benzoate,
["or o- phényl ) 4-di t1 uoro- phenoxy

ch&,@@bgnzo‘ggﬁr gedyp epz@tng}ﬂrp?mzmt@ hthal yqeabﬁ%]lesukfp@ﬁgﬁ_oluene-

sdlfoﬁgte %he&X agert%te,p téa}]t)e;,l 1§Ctate’(m?lﬁ%tg‘| tfaftaac’g% gn%lﬁ%r#;slulsfa??tgna_nd the like.

Algq gonterrmlqte@_w it amend aclssuel) agargingieding-the yika andh 6l}1conate,

/Berge et al., J, of P] tical S 1977, 66, 1.19).
ga}z&?‘%%? t%ﬁ%or% r ene Ia) % OJE 2me flnﬁfaeﬁlolcaphgﬁ’g)e’cyg) iH

yrazol o [3, 4- d r|n1d|n 4-yl am no] - propan-2- ol
Thaaqi¢ adifion éalg Hwb)mg cQRPPYRASED PR @ﬁqﬂag,e}i‘q)f_pontactmg the free base

fo%%lf\ggha %gt?ff §1e%t %rﬂéﬁ{rﬁ%@ﬂf% dedirétt a@ld RYroAh & e daly LAHeRBhventional
manner. The free base form can be regenerated by contacting the salt form with a base and
isolating the free base in the conventional manner. The free base forms differ from their

respective salt forms somewhat in certain physical properties such as solubility in polar sol-
vents, but otherwise the salts are equivalent to their respective free base for purposes of the

present invention.



9 2-[3-(2-Chloro-phenyl)-6-(2-fluoro-phenoxy)-1H

97.
WO p005{085249 | - ol

94.

g
TABLBY

1 norpholin-4-yl)-6-(2-fl uoro-phenoxy)-1H pyrazol o-

0-110.7 1 pyrazolo [3 ,4-
10 2-

3-98.1 1 yl) -1H pyrazolo [3,4-d]

d] pyrimdin-

4-yl am no]

PCT/EP2005/001936
[ 3- (2- Chl oro- phenyl ) -6- (2, 4-diF 1 uor o- phenyl sul f an-

edefitatiive cdinybaitls i@ hccobd@Rewith thinvdntion are shown below in Table 1.

(2- Chl or o- phenyl) 6-(2,4
-1, 4-di hydro-pyrazolo [4,3-b ] pyri
Chl or o- phenyl ) -4- (1) 1-di oxo- | | anbda*

4-di f I uor o- phenox

y)-4- 389 2
di n-5-one 12
6*-thi o- 475

[

pyrazolo[3,4-d]pyrimidin-4-yl]-(3-methanesulfonyl-

propyl)-amine

#3, 4N@he@¢&ﬁtdﬂoﬂ‘lm)9 13 MP°C or M+H | Example
[ 3L oro-phenvl) oro-phenox\)L1H- 477 1
pyrg%64§hF§°4ﬁGTﬂL§ ?ﬁTé@HO%’QhT“ﬁYSH%Et aﬁ%%ulfonyl 1

r 1815 18] MR 0054 98 5BARIRCIAER2005/ 001936 - 23 14
PQ ?Vﬂaio Fr?} Q- nhpn\/l ) = -99? fl uoro-ph nn\(\/\ 1H 463 1
2pyt %%%1(3’1‘{”@ phegyl) gy 16" - iflaotA-pheny)2- met hdesul f onyl | 1
et hk)+ RFLNGimetRyl- 1H- pgrazolop ,4-d]pyrimidine-
[ 3t (2- ¢hl or o- phenyl Iuoro phenoxy) i+ 1H 441 1
py{ dﬁ@nF§ 4-d] pyr|n1d|n 4-yl] - (tetrahydro-pyran-4
3y| 15191 QfChlc-h% -phenyl)-6 (24 difluoro- henoxy) 1H- | 254.6-258.2 1
uor o- p enoxy) - 3- 4- di fl uoro- phenyl) -
43 4pnraqu1=£3pf§7dh>ybma P %Ylﬁrrap%wqw@rql 4-ylamno |

4- Propar 2/6}96 o*th flél 2L difﬂLRfi‘B Hoxy % 1HCT U449 1
[31( g A or&jﬁgéﬁy g g%’sxbglfluaro-phenoxy)
-1 PVTGW aBet-d Hygumd@l}‘lﬁ 1ﬁPbP¥flP4n§r|1 P-dighi de 18
1= \/ SRRy ) - 1HF

5 138 S‘(Zﬁﬂé&é’fg %li‘b{r‘l‘?g B (Z T’ d&ﬂ;urol‘l*cr)n (H«% ‘ff—lgm @%’T 1
-p W@po 1o[3x4- d]]}g'nmldm -4~ e ammo] propan-l 01
3= Y pll S Y )= 1HF

6 446 18‘(2 ‘C'JHlb’l'o %H’é[ﬁ?fls} G (2 ? d&ﬁ‘uo‘fo ‘ﬂ(]jlefrlﬁ%'lfd? 4%? 1

-p @]p-dﬂi{epymzdo[:ﬁ ébld]}g@lmdm 4 ylammo] -propan-

1- 2- Chl or o- phenyl ) - 6- (2-fl uor o- phenoxy) -1H 415 1
py azolo [ 3,4-d] pyrimdin-4-ylanm no] -ptopan-2-ol 21
71- [(5Q{Z@iﬂolroephndmghyﬂ—jZ—GuQﬂ))ghgjio_ﬁcjr)uHﬂo- pheddxy) - 1H 1

flglgg rélﬁ@é[32%—8%%&1}1&1&4—%121&%51-E}oqalaﬂ-_ﬁélyl am noj

82- { B3 3{(2-Cibrar phepiyB i )-fl6e{2pHendixy - Lidr 0- phéRdPey)s-3LH | 1
433 p)]frazolo [3,4-d]pyrimidin-4-ylamino]-propane-1,2-diol

9 2-[3-(2-Chloro-phenyl)-6-(2-fluoro-phenoxy)-1H- 97.0-110.7 1

pyrazolo[3,4-d]pyrimidin-4-ylamino]-propan-1-ol

10 | 2-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenylsulfan- | 94.3-98.1 1

yl)-1H-pyrazolo[3,4-d] pyrimidin-4-ylamino]-propan-
1-ol

11 | 3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-4- 389 2

methyl-1,4-dihydro-pyrazolo[4,3-b]pyridin-5-one

12 | 3-(2-Chloro-phenyl)-4-(1,1-dioxo-1lambda*6*-thio- 475 1

morpholin-4-yl)-6-(2-fluoro-phenoxy)-1H-pyrazolo-
[3,4-d]pyrimidine
13 | [3-(2-Chloro-phenyl)-6-(2-fluoro-phenoxy)-1H- 477 1




pyrazolo [3,4-d] pyrimdin-4-yl]
- met hyl - am no} - et hanol 23
wQ@2§06/082491- Di f | uor o- phenoxy) - 3- ( 2- f | uor o- phenyPQ'FEP2005/001936
416 1 pyrazolo [ 3,4-d] pyrixgi-di n-4-yl am no]
- propan-2-ol 24

141-T-BLHoR. ph&gzll)owtl@l%@}cﬁyhen% Yr@n-3-yIF46% 388 4 |1

pyr azol yr| pr opan-2-ol 25
[ 3-R732 %14@& %gﬁ-ﬁnﬁbﬁqeﬁ%&%henoxy)-m 536

1 @y}qpa&h&[34d] pyrlmd|n4yl] -(1

et hanesul fonvl piperidin-4-yvl \ -—am ne. 26

5] 3- B2 cnIaF o P pHERy -1 2 BLom-Bheiord abrlo - pheno‘%‘lcly) -1H 480!
1 3@&5@@5@ cﬁ%yﬁfrﬁﬁm%i# Jﬁe@t'aﬁy&l‘oyﬂy}arr-él( 2,2-dimethyl - [

1, oxol an-4-yl met - am ne
2- fﬂ3m(€2 Chl or o- phenyl) 6- (2, 4-di fI uor o- phenoxy) -

164b~51 Is- zurrmﬂﬁé%%&nb 303 44%@%@}#@ Eﬁ) yTiar§4no | 1
thoxy} et hano) 05/685249 P2005/001936 -
24 1Bgvyrazolo|3,4- d]pyrlmldm -4-ylamino] -propan- -2-ol

(D

TROXY) - 1HF 3

f | O - [o3 8
17b P‘yrid{—né@ A3 3- ehyl e

pyr azol o [5H3 4-d g)yr i di h- 4- yl an
- hed@ﬁn@noiplze ngxy)- Bz 4aipyrimidin-42yl]-
2'{a[r§1d@2 Chl or o- phenyl ) - 6- (2, 4-di f | uor o- phenoxy) - 1H
447 1 0vrazo|o[34d1 pyrimdin-4-yl] -ethyl -amno

18, - let-h3oiChBgoqphenyl)-6-(2,4-difluoro-phenoxy)-1H- | 433 1

[ 6 RumOtd up AnBEneNdy(ZofRLEGKY- Pheny!) - 428 4

pyr azol pyr m [(am no]| - propan-2-0

131] 31362 Chlaroflichyidyiéotphéiflony pBerc8y rbthox§A%henyl ) - |1
428 A paraagabek S fudhyrbabihn dabeyr no)

201 - [ 54322 -ChDirblphengh) henbxorp- Iﬂre(ld:miéﬁhoxy- phknyl ) - 428 1
4 1HPCX%[%Z4]Odg>§{‘1mldm égjylaHXr% nf)r%byn -yl am po]

- Pr pan

211- [ B4 3-22 GhDbrolplengh) fhenbRiluof-phtrolky]-1HH pyd2azol o- 411
4 d ' - -2-pl 34
1- [%’r??lg[]‘?’%y?’ Prygpl}}dlﬁlh%)rﬁ(g%ﬁ @gé%g’?%%%?ll—l- oyr azol o- 466

24 2-55L3462d@h}myd34phhﬁl)rlh642)4|-chﬁum}phepbmpaIH-— P438 35 1
R
25 1|‘&-FP§/-T(B,ZQD1ﬂubﬁ) AheloxpyBi( Eﬂﬂdlbftepﬁﬁlyl) 1H- | 416 1
:AI;_ yrglzolo |4od]%yr1mmd=m «gy%rrpnc% Iyro%Jan 2- 012 4-flifluoro- 463
24 | 1-[6-(2,4-Difluoro-phenoxy)-3-furan-3-yl-1H- 388 4
pyrazolo[3,4-d]pyrimidin-4-ylamino]-propan-2-ol
25 | [3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H- 536 1

pyrazolo|3,4-d]pyrimidin-4-yl]-(1-methanesulfonyl-
piperidin-4-yl)-amine

26 | [3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H- 489 1
pyrazolo[3,4-d]pyrimidin-4-yl]-(2,2-dimethyl-[1,3] di-

oxolan-4-ylmethyl)-amine

27 | 2-{2-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)- | 463 1
1H-pyrazolo[3,4-d] pyrimidin-4-ylamino]-ethoxy}-

ethanol




WA 2(006/08249- Di f | uor o- phenoxy) - 3- ( 4- met hoxy- 2- nePOYEP20481@1936

phenoxy)

propan-2-ol 37

-1H pyrazolo [ 3,4-d] pyrimdin-4-ylam noj

4 phenyl)-1 Hpyrazolo [ 3+44d] pyrimdin-4-ylamno ]

propan-2-ol 38 1-
28 [ 66{[2—(4—@116ﬂoum«myb¥fe(m«x&)ﬂu&ﬁ&pfierﬁ)bcmeut[oxy5$l£hen- 458 {41
3?{ é}(raz@@ﬁyz{ g pynml[hn 4- yfja]rmggj hrgxgrllenlé yi g noj] -propan
3t péht@sil or o- phenyl) 6- (2 4 d|f| uoro phenoxy) - 4- (f;1 458
1 Hovrazoloi[ 3 4
29 o y? Fﬁ—@-ﬁgfoié phenyl -(2, 4 d'lﬂﬁoro phehdxy)-1H- | 447 1
[ 3p‘(r22(ﬂhﬂ301 d}g@h@ﬁ&in)fé-@} (eam ghinfddjostRaienpxy) - 1H 502
1l _nvr azgl n-4-yl ] -(3-nprpholin-4-yl|
30 of bg§1 ? Z;[Pﬁ\ﬂﬁéro Hlierfox’j;)' 5! (2- methoxy phenyl)- 478 4
[ 31H2pyﬁlz|oiw @4p@@wﬂ£}dlﬁ 4()aax‘ﬂnﬂbf ?Wa@f plenpxy) - 1H 488
1 zol g pvrimdin-4-
31 . f?éﬁ%ﬂﬂﬁf%%@(@vﬁ% (3-mmtheeywbenpds/ 0BE2R9 4
PC'ITH 2808/[00Q
L2 2 O orad it e ng) pronane el enoxy) - 460
32 1 11%%%%@8% ph%mzw)d? (yrethormbenyl)] - N di et hyl [ 4
r enyl) -6-
b m%:(??ﬁo?f’nrggd%%?rﬁ%%ﬂ%ﬁg’mﬁgagmlﬁ El(r;;%/}%gzol o [3.4-d]
33 ply 1 [ fr(@#rRillgrq-phenozy)-po-tobrh i L-pirpaloazi p412 -yl ) | 4
i M@wmcr)l?glﬂg%gﬁ%ﬁ P C2h él fll uor o- phenpxy) - 1H 477
341 1 WaédiPkﬂup@ nh@qoxy))monﬁotwhlﬂ giirazalmo] | 4Ent ane- 4
1 B A4
[B %?'Iﬂglr%gmoﬁg%a\wl{l ]6 Ofaﬁ éofll uor o- phenpxy) - 1H 487
351 3 %Q%@Dopl{eayk}éd (24 ylifiunicdi pheoy)F4~(1 1 2- | 493 1
t o e _'| 46
E &1%;{@ o% %{]@@%1%)1%&?1 lﬁ gg;ag&f))henoxy)-ll—l- 459
1 3p4y h?z}’@)lllmd{r@ 4-d] pyrimidin-4-yl]
= J a e
% 3- %;3 é%@g]?(g%b %ﬂny %ﬁé%(e 21 d(%’l udéfrl%orﬁhenox%3- 4- 445 1*
nophnoly nLE-pykazold] pyrdlppiroidle,-4-ytimipyt- mi di ne 48
3-151%135@29510- phenyl)-6-(2, 4-di fl uor o- phenoxy) - 4- (4- 522
1
37 | 1-[6-(2,4-Difluoro-phenoxy)-3-(4-methoxy-2-methyl- | 442 4
phenyl)-1H-pyrazolo[3,4-d] pyrimidira-4-ylamino]-
propan-2-ol ‘
38 | 1-[6-(2,4-Difluoro-phenoxy) -3-(2,5-dimethoxy-phen- 458 4
yD)-1H-pyrazolo[3,4-d]pyrimidin-4-ylamino]-propan-
2-0l
39 | 3-(2-Chloro-phenyl)-6-(2,4-difluoro- phenoxy)-4-(4- 458 1
methyl-piperazin-1-yl)-1H-pyrazolo[ 3,4-d] pyrimidine
40 | [3-(2-Chloro-phenyl)-6-(2,4-difluoro ~phenoxy)-1H- 502 1
pyrazolo[3,4-d]pyrimidin-4-yl]-(3-morpholin-4-yl-
propyl)-amine
41 [3—(2-Chloro—pheny1)-6—(2,4—diﬂuoro—phenoxy)-lI—I— 488 1
pyrazolo|3,4-d]pyrimidin-4-yl]-(2-morpholin-4-yl-
ethyl)-amine




met hanesul f onyl - pi perazin- |-yl) -1H pyrazolo [3,4 d]
pyrim di ne 49

wQ 36062829 or o- phenyl ) - 6- (2, 4-di f | uor o- phenoxy) PAHEP2089001936
1 pyrazolo [3,4-d] pyrimdi4254-yl am no] -acetic acid
tert butyl ester 50

421 - [H—-(E—(Eﬁ]hhno—pﬁnheylw@ 28-~diflpdrodpidrisayp- phénexy) - IH |1
?5, e YQQ/ZH?Z{Q %}f’lmlcfj]-:ll PHf- N‘?\Idchme‘]h}X' ]

]@@péﬂ&mkhamﬂmhenyl) 6- (2, 4-di fl uoro-phenoxy)- 1H

rim.din. A4 v|1]

A~
*J I—"O

&
o

et AR a By e Aof crog ey Btni boE: 4- 1

ePYramdB@‘@]}pIYﬁmﬂmyéi oDy 3- (phﬁétmflhlnpér- 574 1 o
=di.f | uoro ]jhenoxy -1 Hpyrazolo [3,41b] pyridin-4
az“&altr}ﬁapﬁé) Va4 fert-butyl ester 53

_l\)""U

- {3-{$-32-Chd &bl sreaylploe(myd-Jiffrof 2 pherdixiy lmr- ‘QTIEHOXY) - |1

r|md|n

|Wé??%ﬁ%pyé§%qu@%§%gﬁm]‘%ﬁ “pentang: | ?‘éh@h or o- phenyl )

W
] b%\</\/\l

.

- [32¢24€Hlotd- ?gérﬁ’ipa@{ﬂ@ﬂﬂuorolﬂ'ﬂretnéﬁﬁ ]%Hspg @%70{/\% 1
| N 0 ne- ) - (0]
e oS ad HerT mebbuby 02y st B BEAn

- 4-21) Ghhyd]- @mp{eenyl) 6- (2, 4-di fl uoro-phenpxy) - 1H 433

n\lr azolo pyrimdin-4-ylamno]l!-acetic acild

09"}

(JJ" [e2)®)) OOO(JOCD'OOO
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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
available from cormmercial 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 Reactions, Wiley & Sons: New York, 1991,
Volumes 1-40. The following synthetic reaction schemes are merely illustrative of some
methods by which the compounds of the present invention can be synthesized, and various
modifications to these synthetic reaction schemes can be made and will be suggested to one

skilled in the art hiaving referred to the disclosure contained in this Application.
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Scheme 1

In Scheme I, a dichlorothiopyrimidine a is deprotonated using a base, such as lithium di-
isopropylamide (LDA) or other suitable bases that are well known to one skilled in the art.
15 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 pyri-
midine phenyl ketone d. Reacting the ketone d with hydrazine affords a ring closure pro-

duct in the form of a pyrazolopyrimidine e.Reaction of pyrazolopyrimidine e with a
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occurrence. WO 2005/ 085249 PCT/ EP2005/001936 -41 H O
HOPGO / NOHCHCOC NO pJ Protect \N p-~G-NN p
NO2 k Et OH NO2
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Scheme 11

In Scheme II, esterification of a nitropyrazole carboxylic acid compoﬁnd kyields a nitro
pyrazol ester, which is followed by protection of one of the ring nitrogen atom to affords a
mixture of protected regioisomers m, n, which are separated. The protectiong group may
comprise, for example, a 2-(trirﬁethylsilyl)ethoxy—methyl group. The 2-protected pyrazole
compound m is then treated with a reducing agent, such as sodium borohydride or other
suitable reducing agents known to one skilled in the art, to provide an alcohol 0. The
alcohol o is oxidized with manganese (IV) oxide or other suitable oxidizing agents, which

are discussed above, to provide a pyrazole carbaldehyde compound p. Condensation reac-
tion of the aldehyde p with an anion of a-aryloxy ester g provides an a-aryloxy-B-hydroxy-

ester . Reduction of the nitro group of a-aryloxy-B-hydroxyester r with a reducing agent,
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solids, such as tablets or filled capsules,
sem sol i ds, .powders,. sustai ned rel ease fornul.a- tion
TS o DR et p oA R Gaateal S « LHaIegRT bral ad-
médibtxition, doaugeffoinhe dleaharthasufial cormpalitiofeinddosage foifrs may com-
positorie rectal or.va

formof su foar : I nal .
P HORATSERAE PoRBY U1 IR PRI Ingfr et PRermcaicqly ecceptable
saiotheréadastheartipanenioneal. Ths @hafmoadauticalliyorseptasit adrfiefignay be
.about;. one. (1 i,I.l i gram of. actiyve ingredi or ,.,, nor e
either %{)chd; o’reh i, tSog]fiéarn? BrepAR ?nsolﬁéluﬁ'ﬁ Ha% rs( %@Eﬁts, Qéls, capsules,
canhéth,isgppositpripeand dispertiblegramubes c Arsdlid gintiea undyedd @e or more sub-
stircR( %ﬁlecﬂtrr?gyl 255 act! éstdiﬂggt%%vggrrirlig; agents, solubilizers, lubricants, suspend-
ing agents, binders, preservatives, tablet disintegrating agents, or an encapsulating material.

In powders, the carrier generally is a finely divided solid which is a mixture with the finely

divided active component. In tablets, the active component generally is mixed with the
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The conpounds of the present invention maybe

formulated in a wde variety of oral ad- mnistration
walewanss2ior ns. The phar maceuti cal conposi ti onsSPEN@P2005/001936

dosage fornms may com prise _ag4conpound or conpounds of

the present invention or pharmaceutically acceptable

caﬁ@ér&ﬁvﬁn@@ﬁ@ﬁ&eﬁ@ry@%ﬁ% gdbﬁlégl %ﬁ&ﬁﬂ?g b%)mggns amc}e fc%mpea}cted in the

har npceu acce
St 1 e s %{ hegomcarradi Fl&p sEciE 1B RSN fae Figgabout one (1) to

abléﬁ’d‘@@éﬁt T@lﬂe%eﬁt ofpchE h&ive Q@ﬂ?@hﬁ’&  SuieBleh@irSers 1nc1ude but are not
ositories, di spersi ble granules. A solid

lirpiied fognagpssige @ﬁléor@itm FRSEBCSSYB Stearalin (s SWhdTe Fctnss perid dextrin,

stAeh, Rmtidk | tHRALSih, fn‘)@H}Qé@llﬁHﬁe Qgﬁlﬂ%ea@@&yk@éth&%&hﬁ@se, a low melting
| ubri cant’s, suspe

Wi 6Q@R\PAFteY @8d th%éﬂeetwagfgnrlﬁt Iérgp%mt% 1&§‘Eﬁf1§6d tringlyde the formu-

1a€HE 8PS Iaawer&rﬂpahﬁa bddh- encdp3uRBWE &laforial AACcARES, Ip%wdmg a capsule
generally . is finely divided solid which is m xt ure

intytpeh Eh@@cwerf@mposlsnfd Mithagaident EriEsripYHERND dqchby a carrier, which
is LRk &distion! Wieh AC tSinY@ar}éz?_&HEH&? Bhd H)%E&g"es'iéﬂe ¥n ER.dBAL X L1 THbwders,
t he WO _2005/ 085249 P /EP2005/OO 36 -44 carrier
capgitesn Billsracht aad borgnass AW RE 2t epiddPIYs suitabl foasra administration.
proportions and conpacted in the shape and size

OfRs Fdre suititte ﬂﬁ\&gﬁ h8madistrdtanl igtindonalie f@ﬁhi{)r%@hﬁiﬂ% 1nclud1ng
from about one, bout seventy (70) perce

eTpHSORBISTIES: bﬂﬂl‘&?ouSéﬁaiPté‘B‘PseaWP? %’tsgef}%‘éql% Bés‘ﬂlﬁit fgéfPé’rePara‘

tidtRtwhith Meti@dnd Ll t@%@@ﬁﬁéﬂféﬂ%ﬁé@l‘?rﬂ)@fo@e ud¥BONRRIHE PBrm %reparatlons
stearate, talc, sugar, |actose, §§t|n dextrin

Ergplsiong mayde preaged i salyonn dor exampiey incaduegqrd Beopyieagighispl solu-

HGARIR PR e8lls l-ftlﬁ§§ ends, lf&WXEEﬁbIe' §idh ay\@éﬁ:ithﬁp ‘é@xfbltan mono-
butter, and the |i % ration"

erm %pa
OlpRiEH B % G REPLIIEIRS S P RRECPRAL PG 1oV HethA i \Feromponent in

w@c@fwmlﬂg dufiaBIR %@l@%ﬂtﬁtﬂhﬁ&s m%ﬁrzbﬁl alﬂst}ﬁéfehhr%'agents Aqueous
providing a capsule in which é?ébactlve conponent

SURPIIBE it PBIEDTER PY dispersingdhafinelpdivifed asivacempeneit in water

WMH 'vf%@ous' BatkRal ARRR &4 Adth AN oMbylnbh it guisFediAk] Meth I%@ﬂﬁﬁb:&e sodium
| ozenges. are |nclude€ Tabl ef’s, mders

caéla@@/m%@y ceBPlOPFs ang e el kaeyn P‘b?é‘?@@&agﬁybes sd’@amumeparatwns

intRAEBoIaHbAR BB e N ARl erd@lBib RS, 80 ﬁia‘yQBntanglh%ﬂdft%rf@ the active
suitabl e for oral admnistration include ['1Tquid form

cORRFERRIPIORRN Ay arei sy Lizerub Wi ah eI tifigal apd nagimlyegteners, dis-

pASHARO S IRAkM! { BTz REMRAUSRUGRERS] ONS, or solid form
prepara- tions which are intended to be converted

shortly before use to liquid form preparations.
Thsearapgy ﬁgg}le%esswelﬁ&?r%@n. RS G Ee?i 105 PAESAGHR) administration

(eld) LHOHREMISN, %Wﬂn@l&%Ogls)iﬁj@htlc%péﬂ'toiaﬁnﬁd)@ri&lf@diorﬂ%d may be pre-

ontain_ e fying agent's, for exa h as
sefiilip i, o8 %%MIaﬁn}mH@& repEled syrhse érge%lézof%aag%%on orin
m%RH-dbicids tGiddts Weh Bh @BAEEsteyvailive SThy/idgp biBoaCinby Bike such forms
conmponent in  water aﬂd adle sui tabl e, ¢col orants,

a%swazﬁaﬁ@n&é%lﬁpm PEPIiaTa Ut APLREIA GRS, IAGEUBHE solutions
dBeolp Mﬁlﬁ)ﬁi@ obMﬂ)dd)ISrRﬁfa@hé&lst d’&?rlérls J@li¢nts, solvents

w%s?qsew&uéﬂ{%ﬁpﬁg Faabar Y&Fhm@fgﬂgt%hfé ‘Eegsv ¢ olelsienlive oil), and

infeRtdbyd Gxghiit E@é{@(e 8 0&th ol edee) Caaquﬁx;ymaitﬁu |f6ﬁlnhld1|t&§'%gerﬁ§1 6lich as
ot her wel |, known ndlng agents
PISFRRE Y TTHRS emq%%ﬁsvutﬁorémﬂ%fiwﬁssta@h@% &ﬁghspaﬁalg agents. Alter-

nﬁmdlyﬁt}@fﬁtﬁmveﬁﬁ?reﬁﬁﬁi ﬁaﬁ]@?impowder @(%iédbbfa@!m Dby Ffﬁ@lsb}éﬁon of
ants, avors, stanif1zer er

steiep ﬁﬂf?rawla iHztigp fromy %?@h@rgonsaa%ﬂorbg?@wge with a suitable
vehidl& k@ tesile, pPloghi-legiva@ragents, and the Iike.
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The conpounds of the present invention may be

formul ated for parenteral adm nistration 25 (e.g., by
WO pgososi2zan, for exanpl e bolus injection or conPCTEP285/001936

i nfusion) and may be pre- senfsed in unit dose formin

anpoul es, pre-filled syringes, small volune infusion

Tiey cdnlﬁ)odﬂdls bf thd @8RV @ItIdA MSayWetfBrrduilad dekopical adrnmlstratlon to
ervative. The co EEOSItIOﬂS may takgk 0

pre f rgs
th§ s th}nhg%qta,tqr ord?tl%tﬁu@rsqs 3ftans rmaf gatﬁl} 1ntments and
CcrégtiSaus, ﬁheéidaﬁipﬁ be f(ﬁfmﬁzﬁé&ﬁ&'ltﬁ afi @ tkou® B8 oily Pasaspithale addition of

| ene Exanpl es. of oily on ou
‘%ﬁﬁé %’1‘ CHIRG & tgf hr’éé‘lg%tﬁt ]go%lf)‘s &awsﬁ?ral@gteﬁ %@%aqueous or
oﬁ%ﬂﬁb@éf hreweillgh gedral Al vatdihebee & M@ﬂJ emMﬁQ@ﬁga@eﬁtsQ stabilizing
g.,) ol.ive oH%ﬂS QP I nj ectabl e anlc e ters
g%ets dipgiing FEeBioe SRR ety MEGRE B AETET REFAPBRY agents.
FagaMsors ld@lhab@eSfor E’d’;ﬁéa@ b RGstrat®htih fE mewilisdhiyd 1Bger9ges comprising
suspendi n |IZI and/ or dlsger3|n

ng agent s.
CHVE &FP A f\?&?rﬁ betseusElY PP G arEHOr Bl Ppsiilisicompris-
ink @R ctRB It decht By aRERPIHa6e §8BLAEdAMhedhd g$5fc@1ﬁ1!1é & stiQrbgd and

or. by lyop E i lization from sol ution for, const

ageipping meuhiashss sorapiting e ackivs ipgiediepkin esugtafvleﬁﬂlé} fgrier.
pyrogen-free water. WO 2005/ 085249 PCT/ EP2005/ 001936

Tl%le'l&)rﬂ' ielo Bt lp@lese@ﬂ‘mt/aﬁloﬁrre@afttfonﬁule&ﬁl fonadrayiBera tion as suppo-
or mu

te or topical adnini st ion.t
StRieter 17 P B | G BAHECGR Y G18 Eiserdfs opgosgpa butter i
fifst ARBeLiNEhe aatxelton@oﬁemmaﬁpe&m hogdi@@NEou¥BY for kRdmple, by
exanp %ﬁ' bg grnulated WLt h an_ aqueous, or 0|I¥.base d mold
SHFPE + RemQdeR ?IBH%FO%W"%I%"}‘FHPBR iR SRRyt sized molds,
alp@teditd goslganit s soliditi. ons nmay be formulated with an
aqueous or 5 oily base and will in general also

ontain e or nore nuIS|f st a izl n
T eg(éoﬁ*t‘lgourgl? gg&e ?Irefﬁntdag gm rgffys%ee@ ﬁlgteggfé}l‘,ﬁ@ma?acimlms'g‘atlon
Péskdridk, etlamlpgn@grenﬁs » gell pmﬁspfbamg oﬁgﬁﬁl;ts&‘contaﬁﬁﬁgriﬁ aidmeﬁ to the
itab for .topi.cal ‘adni ni stration i,n t
s PR P ET Co T PR T o PG RPE PR
flavored base, usually sucrose and acacia or
The étgﬁpcamidb pf hagpiréseheinveaaigprmsybd fngntﬂlaeaddot hasel administration. The

ient in an _iner and
siub e pepufiors Seblisd 20 s SRR bl oritiguet means, for
exaaipde, IV\StHEgdrbbﬁerapltplette ot spgaye diterforohula@orsth ol 1ﬁo’m|dqaah ifl a single or
carrier. The ounds of . the prese nvent. on e
o idR e 1 e AR S PR 28 PR R B R BY the
p:iti]th B@ininiseringen, appricitias paedaztenmmeel vofurhadf the a@lu’don or suspension.
cerlges or ocoaIPut nelted
<56 L8 BRSS9 v b Er el mo e isep 3pfsttRg atomizing
;ﬂxemmhe by stirring. The nolten honpbgeneous m xture
is then poured into conveni ent sized nolds, 15

T er*céos e%?un %H’)[e P’Sﬁseﬁg 1ytvgn’£1S ol %l?eyl%)elaﬁ]fgtedofl\jpgel%gg? ac&tni}lg%ation,
pa(ﬂlnularl$ ta tt trcsp1ratoP}eB?s<aramé$ncluchng)mmanaaat echrmustgxebs, The com-

pg ound il geggr%gygheg)’e a qu ﬂ artlc(l)enstl eI m n Qo‘%‘ eg Iotf 59(3 ﬁs ?TTI]}CII"]OHS or less.

Slaq’rta P ajtlde macpmay)be Dhﬁamedﬁhm@ﬂﬂmdm t‘hfi attheg pb}emm:ntomzatlon
t ;i 0£ (F@r%l[ is ro(J%reg"‘ijrll Q%?egsurf%d pac W1t adr[lup cPrrgé l?a[nt such as a

S OF suspensi ons:are ap
chlordﬂmerwtaﬂu@h (GE(E) t§.g! bylich]@mchﬁnuoronmthalt[e,amshlofmﬂuorornethane, or di-
c}ﬁél%qpt}reﬁ{uo%ett}pan% C%PDDo%rdloJP d«p 8 St%erosrmt% %Xs ﬁpeeaeros ol may con-
ormul atl ons ma or
veniently also contain a surfactant such as lec1th1n The dose of drug may b e controlled by

a metered valve. Alternatively the active ingredients may be provided in a form of a dry
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mul tidose form In the |atter case of a dropper or
pi pette, this may be achi eved by the patient
w@oivssRe®eri ng an appropriate, predeterm ned vVPCT/ER200$/001936
the solution or suspension. -44-the case of a spray,
this may be achieved for exanple by neans of a
poveders .91 0n pdvodar ahiRGL thrSosyoayd fl mltaBltq)cmﬁpbmdadpefs lactose,

i -G8 R bt DTV RGP GOPHE o dep fosion p iHgeolidine

PiTR) The bu&degcarmérrvaﬁ a@@h a @élrth IﬁheSﬁaEa&fch\Qﬁ Tﬂa@oﬁﬂﬁﬁ cornpos1t10n
nd wll ener(? i e as article sjze,
s5dorslo

m&Y £ RESTHED OB én Splesr cartgidess %f €. g  gelatine or

blisadrtpacitsefr@h 2hididie bowabt abybcadiyinieaadhkinems dfantittler.
art, e.g. by mcr on| zation. 30 The acti ve i ngredi ent

r ovi.dy urlzed kW|th .
V\}B‘ﬁggl T’lfeélh or gaﬁlog C}?ﬂeg?rsfl Bvatgregt&%; 508H %jptec? for éustalned or
ccthtftﬂllled) cdehisé hdraimvreitioa e the dactichingredfeht OIFcheﬁﬁthD&ue cofmpounds of

chl.orotetrafluo roet or .car

ettt be PR e i s R Bh P D inf Sy delivery
detiee Tlhdst delivesy Sfblﬂ‘efrﬁ@teﬁd&vaﬁﬂagdfbuawhb@ Sustdihed releag dfdise compound

d
sRereHBeT b okt A Babb e e Grm-
peurfdaimtrefisdardilydeliri OB driihe 43RG EFEQ&@&/t@&i §I3h-adhd&ve solid

er . .m x .of. the co
BRPTE e SpBirhuf BB Tewt 48 pertudtel Ul dpere Coarehances
e.gleAborat (il vislesfledacyato oy el oy ¢)0 Quitﬂiﬁs\g ydleaéeﬂélﬁle@%?stlékﬂﬂ are in-
owder carr.ier,_

i nyl lid
RO e RSB HErER [y B Do B8 bl
infElynts en@pﬁﬂéﬂéﬁl@dcdmﬂpdm\idtmdd@ﬁi §odible fnembex@P b esilifbne rubber, or a

trid | ati 5 blister
b AR R RE e RETHSHIRTEnmy be adni ni ot ered by

means of an inhal er. Wien desired, fornmul ati ons can be

T}mf pl}nﬂrrﬁdeuMChll’prepErEtli@m aC@pﬁefdﬂgﬂy ﬁdﬁﬁt cﬁﬁaid‘fbrrﬁklslrﬁduﬂlﬁ? @orm, the
g hed ae teasetc? m ni itratl on of. tt he at g
PR HAR POl Sy B TOs e onBrinie tRiToP TR te SEAR Iy SE h active
comp(mbht OFhetit desagofomm ah &d alplacltagahpldﬁirﬁﬁbn ahe package containing
These, del 1,ver

subcut aneous dru
R R S S mot e tp i R B ote GGl S P e in vias
ocanpaued Alé, tle nscédssgds fpriandn %@lamalel ablet, @é)c[l‘}@g ,lod fz@nge itself,
r eat ment n.is crucia ounds in
ot E B b SBOERL LRAR N SEL L Sy ounds 10
to an skin-adhesive solid support. The conpound of
Otthretr euieﬁaﬂe enmataticieactrbimbtheisifodmdatpen ate ddstrdved in Remington:

TRyt et o D95 i d DV Mpstiny Mpdiblishing Com-

padsi, l%hggltﬁ)EASEﬁﬂﬁl @emsylvanﬁe Rbpﬁs@wmpa?@mh&%aﬂ formulations
erma r LN e 0 e

iR R Pt ﬁ}ﬁpsfg%ﬂ‘ég%srﬁ% 5 ReE GshBonn bimelgs below

l'i pi d sol ubl e nenbrane, silicone rubber, or a
Chinpdeydsatfabé mvpgiomae pseéulgfor, bpohgﬂ lanlltedctoa&uedreaffhmt of any dis-

xgiogéf%gef%% iR lll’f R ESH]ar a#r A r%qa%r%nﬂf Sth?CrhalS Jyacer%a%a or caused by ex-

@ub@mwrd@ﬂatnd ENdFmrtp3a &s@se pmduemcm m,gsualp mamnnalavecordlngly, the
oo . { dos .

p%ge?ﬁ:i%vtaehﬁé% Sgové%gﬁ%etet%g& of t?ea%g %% eﬁh DS n]{geaée o8 1cgecomprlses

fepara
adromissérinigrag Zctiiesione@ing ofju aasmpbmmisofdhe mvemtarrabr ) phammutically

a&epthiRiE iéeﬁ{, SolviaRL SEOSd’rug ’tr’}‘l%iselgf,ecg a st lglect o?\ﬁgt%n% in neecf t%ereof




10

15

20

25

30

or anpoul es. Also, the unit dosage formcan be a

capsul e, tablet, cachet, or |ozenge itself, or it can
wheoosiogs2appr opri at e nunber of any of these in PeEKRYes001936

form O her suitable pharmacetit4 cal carriers and their

formul ati ons are described in Rem ngton: The Science
CamghoPndsodfitbeinyéntRitearaaesful 60 byt matilingitedaty, fhe thdhtrhMart toff mflamma -

tl%g nnsﬁ}%@écjﬁ Saplld@ uge) rapantﬁgr{ Aoy hegttrgatégllt'n‘? IC Fver.Eé%%%unds of the

ani a. e resen ive harnac
infvermtix u«bmldrbs usa:fnl mltmahgt]mtlsompbldn'@ toft nbhhmp)treé&g mheumatoid

bed
N N X R e ——
tolsusnandedvetrd,e attheitis ras%mlnmtlsogoﬁyl yrthln’ss arat aker athritics@ad#ions.
maomal,, i ch is .
SlIc‘cthac pé)ﬂpas RLBR. {g)r e Jreaument: 0\§ gukﬁo%ﬁ:{? ggmdg{s oy lung

Xxacer or cause cessli
m‘ﬂhﬁnmﬁopSﬁlc](llanuﬂn’resjmatdrp distyyss S‘jﬂﬁhonnnpﬁihmnary sarcoidosis,

r e 30 _present. jnven
<R HB g ond u RSt DY EALGT SsBle TR Bppounds are o
ueoiher the sreatathmit nf it and] Yacueriab frifertibhy énduding kepsfs, @ptic shock,

grgi%lgfg %?pﬂel s%{psm;i Pl%ealérglavenetnin%ntg carslljx d%af Egorqncﬁ JféoOHn eck181¥ gr malignancy,
cashbyiestontarpat aa@ntred nmmaael defiuimep$yndvén?2 QRBEI)BAIHY ARC (AIDS

reggc# 5%121%0)5{, B%eljﬂgggm d he{pn.g%:r'llgs? sli}%féo%r}%g)glpﬁ%e nt k? tsétFor the

trea’afrieatmﬁi)onb iremrpt'mrailsaahm,emth a&m;deoborosmsmchﬁomc shock, toxic shock

ti for. the treatnent of
/AR ARk s ool B s s gt fpbeachon and
allotgcdfudj en’goth tardtvadcular isehstsancludiey atieposdlerads, thrbinbssis, con-

thro at arthritis
e RS S B P b S s
aqdnmhlrﬂtle, aandtdaryal@asdueﬂshﬁeﬁrohhm tis, gouty arthritis
and other arthritic conditions. Such compounds woul d

Tllk?eﬁcnogﬁp?%uﬁllfdrs fgperal{ thselfuﬁ ?oﬁ‘té?etaéatmen Ooﬁl/{lﬁ?egggr sdcg?e%ge 1enﬂsuenza,
maltitle ebgogy n@tmemehabptels,rmﬂan;c lslarscemhdﬁﬁatssm (éﬁﬂ)hﬂ{m related con-

o O L P PRt TR U e
fwxinatibn ahldaddanme compoumdsed thedngentionakergkiefid iis epating, gastrointestinal

co%%%én% ﬁcrho slﬁnﬂ Olérl)%:goar%ecgﬁit Iae%/s)e?, (?gd%?'xir?fsdé'sgr??elc)ge{s%?ﬁs, irritable bowel

syndtorgmard:gdperanm aT]seemm;ﬁmm;is 1@ abboquefubih thamraatenent of oph-
C n ALDS) . Al DS, .A r.el at ed

s e TR 2 e R e i g of et

1narr¢ tcatkmeyel sgsiel Therorhpeunds taaaalmelm usefl ibonstingesQiggthai, in-

dg{%%lg %%gélillmg’ lﬁ?etas:rflarc’ﬁsocl‘:f)pehetguSI oorglclalncodl i}lotng)éyltl %?ﬁg)ﬁrééal érgéirgj ection,
o@ﬂamsms'cmiaﬂm@pngregndfﬁeow&sculmnon ﬁ&d:ddmglnandsdlﬁnzanon
|
o P SRS 0L DY PRRSED SBRE gt
glimecamta; ﬁkeﬂaltuvedwmds stialn eli gstricagher; fptamowgmamwn yion4redignant, con-
N ) Ny 1 di hrit
dlElgg?ngcH%L g ?%gnrnX% che Iﬁ]g mlﬁi S%el% %hod'g:%g?régl%ﬁbggma o? the naso-
Phﬂsﬁmndf%mascuhe neCIoss nélmtneodlalﬁdtlz:Im&ephmpa&ydnéeaﬁh;myopathy, and
f I I
dlk&dgﬁ%@éﬁl femgfé ré}%gr%ﬁlrgcétﬁ/% R srg?ré IS‘%%L%%QE%IRI '%10'5181 i%%adr{%%unds can
fumedbd: u&@diOISpICWDaISIg psopriodstdn cxcémm;ygdfmsﬂﬁ and have analgesic
£ .
pPEHIR Bl Rl BB R ot SRR Feet e e

useful in treating gastroi nt estl nal
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conditions such as inflamuatory bowel disease, Crohn's

di sease, gastritis, irritable bowel syndrone and
wabk@sns2ive colitis. The conmpounds are al so usP€T/EP1005/001936

the treatnent of oph- thal m4g-di seases, such as

retinitis, retinopathies, uveitis, ocular photophobia,
Ot}mndses)forathporﬂﬁisiolﬁEMIyulﬁ Dircheleeneatrhé ABOEEICV6evere asthma,

T T M IR, SRR

UeMHﬂMMhamlﬁugnﬁmaﬁﬁpmﬁMMGal graft rejection, ocular
neovascul ari zation, retinal neovascul arization
I t foll i nj .
Best d ? !)éilrilé G%’ﬁﬂgov %flu Eétfznaeﬂ{ gléets% omPgwpg?%%P%ﬁ%rt}geﬁﬁ for veterinary
treatmbmtuﬁlcaﬁipanm)lndlnnedm&scmﬂ aa:ﬂmalg land €orm; anuhrde,nﬁtl'udmg mammals,
di.sea C tric .ul at hol ogi c
rodents anﬁ%ﬁe Isgeh:}v{ (}Jq'ax‘%ﬁe% Anipa E 1n€él g%fr(ggseﬁ @9
|nclud|ng i nfanti |l e hemangi onas, angrofrbrona of the
Therraseat ghapyundsaa alay besoean cmelmarqsiiss, ;m‘rtitibm comh'qﬂttehyj in place
J rdi n
of ot SR A RS AU AR b3 &t memase-2
inhibitope WAdED s, ANV ARISE inmrnub@supgfﬁdsﬁ&)argeplte\5e1n1toxygeﬁahelnh1b1tors,
f se-2 and have anal gesic
UN? 9@§8§k&%n8 T%¥%$8Q%%gfgﬂﬁgﬁnds of Formula | are
useful_for treatment of pain. WO 2005/ 085249
As et hepo 05y ©OLIINTF medated Hisordesasferoto @oyrpod ald disofders and
I S
discR @it Ao i OE TR BN e Dy SRS B8 308y Ttpgeusing
anofher arphokirtesp bdirdemsd suchhamtbut ant lhreltecl rteat.€e Iwicton Ibfr8 A disease
statgm Mt'u-gﬁlFfoi: ﬂ‘Fﬁa gqlé (:'ﬁ? % tr%ﬁoé cggié)%gfﬁlcsg leﬁq% ]ppcyrﬂﬁﬂon or action, is
examebaécd wam?yretéﬁ lnrre@t)mmo TONF, soupbthewifoanbaedsideesdot disorder
d farmanimals, including mamuals, rodents,
Inaﬂ&%g%k }ﬁﬁ Mor e preferred ani mal s i nclude horses,
g and cats The present conpounds can al so be used
As ysq betetrh élrcatprre ‘P3P aediated| disonderd oafers &oginy andrallpliseders afid
e
dlse%el']s@:lt er Vi tﬂ‘%b%‘@hys :}tolel Bf:ﬂe?'gg%&r?c%l 8@3?‘&?%%#?(?%1?% %3r88eau51ng

t oget I oi

anoNgAftor tDMRREIS sed, rmdn@iwp pp’e]g@u (%’ce(g%;rit, §,-6 or IL-8. A disease state
o A SRS AT B TR LSRR Ao

exaCeT“lNF:edrngsegte@@i idirepodertd pB&fwewd tlerefmye bn dorashdiered a disorder
and di sease states in which TNF plays a
Ina?g%g?9§?§her by control of TNF itself, or by TNF
causi ng anot her nonoki ne to be released, such as but
As 'HSF- hagictase stra gutal hdmoloky GfitthNH_erE(alsQ\) ldic&ﬁassa:aclsdcahh and since

e b PSRN L Bl ST Or commonent a0

sis SFRRUETRE- & Bnd ?‘N@‘OB‘% 1ﬁ1‘ﬁb1-EM: by M@%%ﬁp@lﬁ{cﬁfo@ ke Igl%sent invention
consi dered a di sorder nedi ated used

andribpedrg herdierafered topaReatimely as €N @dederpecnﬁeﬂér &elineatgdhyther-
wis@nd all disorders and disease states in which p38
plays a role, either by control of p38 itself, or by
38 causing another factor to be rel eased, such as
Eigﬁﬂlﬁét limited to Il,-1, IL-6 or IL-8. A disease
state 20 in which, for instance, IL-1is a ngjor

TheCBIBRING Mrep2ittbndAas Exddh UGt b9Bn &S erRfIE Bbse SKilled in the art to
more clearly understand and to practice the present invertion. They should not be con-
sidered as limiting the scope of the invention, but merely as being illustrative and represen-

tative thereof,
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exacerbated or secreted in response to p38, would
therefore be considered a disorder nediated by p38.
WQ@A005MB5248 has cl ose structural honol ogy w t h AQIFER2005/001936
(al so known as cachectin), ang-since each induces
simlar biologic responses and binds to the sane
Umledsloth etvise eaesd] 4lf tentpeeatien iﬂt&dlﬁ@nﬁltﬁag@‘mﬂﬁ@h& , MWP¥-ade in degrees

sl T shoRlfhambastir ThieY s SaEPa I e fegndicated and)-

orQbé teatd ‘pﬁidﬁcﬁﬁlay hdiecegshigly sesspeliictilg fbmythd edmbiati@tof two re-

Se €5 AL S i GHUEHOFS en dBe TEH B BRE R TR e Pich ar

pro@ucedGn By rAixChre ahligh lhlﬁﬁfaltélﬁ Radk 3Mke fRmatias bf &e iidieated and/or

PBEESR b BUETHLOR N0V I ot B o, 3 e

being illustrative and represen- tative thereof. WO
ARBREVI083043. BPCM: El?élﬂ@fiﬁz@@ﬂz&&ﬁDMMN NndiesshydoheimdeeDMAP:

LB oy SR L SR L PO i
hpag M@qieafoeﬁaﬁ&eaiquidldlrbﬁﬁcdgr@hyvﬂmmm modhlospeteazoic acid;

i ndi ca e desi C
MpER Sk s Rledyliraltiy ST i RSB L imediisopropy-
anfing; TIes: tﬁg&n&sdwbmhogmps}gz Rt tdoad teynrelsteet i.e., there
maybe one or nore intermedi ates which are 5 produced

el he rnat
mgprf et Lo Reraber LR G outeon ey B pyr-
fol | ow ngp.zabl[ﬁ &\ pjriia idinAeylaténdipeghahr2-slfelldwiaghegsocedure of
ABBREVI AT, DCM di chl or omet hane; DMF:
N,N-dlneﬁ#gNSSFnanlde DVAP:  4-di net hyl ami nopyri di ne;
gc: gas chromat ography; HWPA: hexanet hyl phosphor am de;
Stépl. cPrepurgtiorpefii 2-ohlorpeni - GLe- dzch[nfoofmzmlg;rlﬁmmpym&% 5-yl)-
hl.or oper benzoi ¢ acid; 10 MeCN. acetonitrile; TEA
’nnp Wyl ani ne; THE: tetrahydrofuran; LDA: |ithium
di i sopropyl - amne; TLC: thin Iayer chr omat ogr aphy;
RT: €£bom t enper ature Exanpl nt.hesi s of
(S)-1-[3- (anﬁpérophenyl)-G?: i Fuorophenoxy)-lkbp
er'\? |O[37$ﬂﬂ1ﬂﬁ*n1din = am W opan- 2- ol
t e dure o Sg & 5 Step 1.
§rep§fatgbn of /i\ Cl
(2- chl or ophen (4 6- dlchloro 2- met hyl sul fanyl pyrimd
in-5-yl)- methanol. C 1) LDAC HO N\ _\ \ N
a o
To a solution of 4,6-dichloro-2-(methylthio)pyrimidine (Aldrich) (5.0 g, 25.64 mmol) in

dry THF (130 mL) at -78°C under nitrogen was slowly added a solution of 2.0 M LDA
(23.0 mL, 1.8 eq) in THF via a syringe. The resulting mixture was stirred at -78°C for an
additional 20 minutes, after which 2-chlorobenzaldehyde (Aldrich) (7.2 mL, 2 eq) was

added dropwise via a 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, and the mixture was allowed to warm to RT. The aqueous layer was
separated and extracted with ethyl acetate. The combined organic layers were washed with
brine, dried over magnesium sulfate, filtered and concentrated to give the crude product
(14.2 g) as an oil. Purification using Flash Column Chromatography on Silica Gel, eluting
with 5% ethyl acetate in hexanes gave the title compound (8.60 g, (M+H)"=336,
M.P.=109.5-112.5 °C) which crystallized upon standing to give a white solid.
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\SNCL 2) eHSN O To a solution of
4, 6-di chloro-2-(nmethylthio)pyrimdine (Aldrich) (5.0
W@200858%49 mol ) in dry THF (130 ni) at -78C uPdEEP2005/001936
nitrogen was slowy added a ssflution of 2.0 M LDA 20
(23.0 n, 1.8 eq) in THF via a syringe. The resulting
Stap 2t Breparaeisn ft (2ahiopdienyl JF8L5-tahloan 2-radtbyltilfanglbyrdidin-5-yl)-
Anut es, after which 2-chl orobenzal dehyde (Al drich)
f YR, 2 eq) was added dropw se via a syringe. The
reactlon mxture was stirred for an additional 30

anmo i de solution. Ethyl Jlacetate was added
andi{t he[ m w3 | owed The aqueous

Ja parated and e 2 'ethyl
atet &l e. “the combi ned orgam ¢ MayeFs wére washed with
brine, dried over nagnesiumsulfate, filtered and

TS Q@saaﬂ&ﬁ ot @dc}ﬂ&o@h&eyl)t h@s-gic%ﬂﬁ-o@r ﬁfé%/isulfsr;lﬂ;g Wirdili35-yR

Purification _using Fla | umm “Chr ogra hy on
mSFhaPQIa(Séé 25.8mphdn tQAMIﬁ: é% @Mgwas a@@@aﬂ@gan%ﬁ Arpige
(Méﬁ@l B/@ 3% id @q) CQ{MH ?&uﬁﬁlg%&re Mh&a}te‘@éﬁeﬂux with stirring for a

rystallized upon standi ng
tott@ oéﬁ\b@ug \Thp f@cggql was costediodyy @sbthe filtered through a 3.5 cm pad of

C@@Iﬁlﬁf A Jv\%@ @onceggat%@l %) i%e 8134 %Eﬁﬁ%%ﬁ&'}r@cﬁuct Purificatj d1on by
chlor(gheny )-(4 ro- I pyrim

Fhafrh Golypon éﬁﬁsh@w@n %ﬂm@d@lut@lg@vﬂh sradieNhgiarting with pure
hgangﬁnﬁ%‘ﬂ@greish(g to §°/(Net %CNaQ jn Texhes QAL A1) 50 et§1 Cacetate in

chl or opheny| | or 0- 2- met hyl sul f anyl pyri m di n-
hexapes)gavethgi &ﬁmpoes 68@10@5vf@temdyr (1P 58 @ (Mrfrél (366)-
m.) was added manganese (IV) oxide (Al drich) (22.3 g,
St:P 3 €@ bpar@ih Jf'&ech!c%igl(tzlcm;réﬁhéﬁﬂ G-M\ﬁﬁylhﬁ_rﬁhﬁdlff Byrugdib[9%-
th stirring for a total hour s he reaction
dﬁ%@"%%@1ed to RT and then flltered through a 3.5 cm
pad of Celite and the filtrate was concentrated to
give 8.84 g of a crude product. Purifkcation by Flash
Col umm Chrormtography on Silica Gel ing with a

Preparat|én of
4-chl oro- 3-( 2- chlorophenyl) 6- nethylsulfanyl-lkkpyrazo

l o(3, 4- g yrim dj ne, 0.d CL N HZNNH2 C
Toa mlxture 0 (FL)’ “chlorophenyl)- (4 6-dichloro-2-methylsulfanylpyrimidin-5-yl)-methan-

one (875 mg, 2.62 mmol) and N, N- diisopropyl ethyl amine (0.69 mL, 1.5 eq) in THF (20
mL) at 0°C was added a solution of hydrazine (83 pL, 1 eq) in THF (20 mL) dropwise with
stirring. After addition was complete, the reaction was gradually warmed to RT over 2
hours. Analysis by TLC indicated that there was still starting material remaining. Addi-
tional 3 mL of a solution of hydrazine (17 pL) in THF (10 mL) was added dropwise to the
reaction mixture, and the reaction mixture was stirred at RT overnight. The reaction mix-
ture was diluted with ethyl acetate (150 mL) and water (50 mL). The organic layer was se-
parated, washed with water (4X50 mL) and brine (1X50 mL), dried over magnesium sul-

fate, filtered and concentrated to give the title compound as a yellowish powder (867 mg,
(M+H)"=311).



[T -" NV N SNOA / \SSNNH 15 To a m xture of
(2-chl orophenyl ) - (4, 6-di chl oro-2-net hyl sul fanyl pyrimd

WO pe0540%32¥9 met han- one (875 ng, 2.62 mml) and PCT/EP2005/001936
N, N-di i sopropyl ethyl amne (1.69 nL, 1.5 eq) in THE
(20 nL) at OC was added a sol ution of hydrazine (83

Stk 4.1PRpration H'ﬁ'ﬂE)—(Z2[@—(IILcﬁldﬂdijﬂzI@Myﬂ)SS-m\dtﬂi)ﬂsulﬁihj'lfm—lp{]mzﬁé Berdpyri-
&gdi ti,on. V\g% conp %te, the reaction was gradually

M RO RPTBIEE Y  hours. Anal ysis by TLC indi cat ed
that there was still starting material remaining. Addi

20 tional 3 nL of a solution kodrazine (17 L) in
THE (10

H\was added dr opwi s% t he
m xture, the reacti m xt u ja
over rglght y=~Tke rea,giq': QEIzm X- turejwas /i |
he organic

acef at eC( 15 wat ef-TROAL) .
laﬁi& as\ge- parated, washed wijth patgr (4X50 i) and
rj 0 nL), dried over Trggnegtumisul - fate,
f1t&f ed ®nd concentrated to give the'title conpound

as a yel |l owi sh powder (867 ng, 25 (MtH)+=311). WO
139984082242 BT ETZORRI OO0 o R A ot 1B SRR by
5 midihe 30D 3ng, D-96k hanol hed W, N- &isopdopyletiyl ilﬁﬁ’?&' (0 13koply, Rag O irOTHE (5
4-d rj- mdin-4-yl am - propan-2-o
e g remsan Fiih S sT O R R RAS 2 ReaneiRep flee7 & 5
eqQfin THF. The resulting mixture Iﬂ\]/vas stirred at RT overnigh’]&. TheI re.laction was moni-
4- chl - 3-(2-chl or o-pheny| ) - 6- S nyl -1 H pyraz
wogiebtCarayes e FRiRRCT b vy Lo b IO yeckata PRS0 HD) and
wiNeN7dith B0 gﬁmgygﬁﬁhhyer&Vdsmepal(rﬂe@%a@h?d Wit ghtelr 12XHEmMI Pand brine
s ;added dropw.se a solution . :
10 (1?%;) _nzvﬁ) gl%g ayex &aggwtgagﬁlé?te,(%em%i ag%cog@e_nﬁ@l;edgt’o give tgasmle com-
poundhsizn Bifewhi s sdlidi (B8 migx tv#H ) weds0xt i rred at RT
overni ght. The reaction was noni- tored by TLC

| ysis. .Th n,m xt.ur i luted wth et
SR8 BRkP o e T s e S el -
prdidsepatmatiedpropasited W th water (2X70 niL) and brine
10 (1X70 nlL), dried over magnesium sulfate, filtered

aqd centrated to give_th itle com pound as an
of m?t 3l i d (328 nm, M%}I-T;+— Q). Step 5.

Pre arat'f (S)-1-[3-(2cchl u@ nyl ) - 6- net
hane x| H pyrazol o[ 3, 4]
Cl

rred at RT
ed with

Cl
N A\
| ) 9 |
\S II}II \S N
I H
O

15 To a solution of (S)-1-[3-(2-chlorophenyl)-6-methylsulfanyl- 1H-pyrazolo[3,4-d] pyrimi-
din-4-ylamino]propan-2-ol (320 mg, 0.915 mmol) in THF (15 mL) and methanol (5 mL)
was added m-chloroperoxybenzoic acid (Aldrich) (431 mg, 2.1 eq) and the resulting mix-
ture was stirred for 30 hours at RT. The reaction was monitored by TLC analysis. The
reaction mixture was diluted with ethyl acetate (170 mL) and saturated sodium bicarbon-

20 ate (50 mL). The organic layer was separated, washed with saturated sodium bicarbonate
(3X50 mL) and brine (1X50 mL), dried over magnesium sulfate, filtered and concentrated
to give the title compound as an off-white powder (325 mg, (M+H)"=382).



pyri m di n-4-yl am no] propan-2-ol OHO4d NHNH Cd C1 N

Ol N SNSNN HH O 15 To a solution of
W@ 3)o508423% ( 2- chl or ophenyl ) - 6- met hyl sul f anyl - | HPEYER205/001936

[3,4-d] pyrim- din-4-ylam nojgropan-2-ol (320 ny,

0.915 mmol) in THE (15 nlL) and nmethanol (5 nlL) was
Stapld, d@epﬁr@tﬁﬂwf 0peI-g3y behizaipherat)i 6t (£,A difliedphetdhd)-1 P@pymzolo [3,4-
dﬁ ?%4 (ﬁgresu% ng mx- ture was stirred for

(T oPEY “t“ on was nonitored by TLC

anal ysi s. The reaction mi xture was diluted with ethyl

ta@®e (170 nL) and saturated sodi m\(bHcar bon 20 ate

orglanlc | ayer was separ ed Wi th
di um D jonate (3X50 ‘ i ne
)‘(vq-’*:nem um sul fate, fi £d and
to glvet th onpuRy_2a4

: 2% _
(g,) -1-[3-(2-clil orophenyl)-6-(2, 4- gl fluor oléhenoxy) -1 H
pyrazol o( 3, 4- d] pyrin2idin-4-y am noj propan-2-ol OH
.OH QFF A /I NHC N(r)" F/ N\XSI1I NNN\ (I

Tb al°C bdlltiondo 2, difluddophenbd(AdAEh )01 18thD &@ff) in DMSO (2 mL) in a

4-di 1 uorophenpl (Al . dri 0. 15 4 e i n,DVBO, .
5 Migoeye Rl SR, bp g ROMCEl OB SE B Ak e e in THE
(16 0mM &0kt iTHe redul g @Sﬁidml’wdsfwa&nbdtt@ RiTda distirrbtiffor( 1. fhihutes and
n.,, 4.1 eq)..The result ution s warned t o
e P i i Bab Sl oaa Kfrectaepts] afTs0°C for
hotie tTihie @ cat@isn mlmdwlancdomh avdelilaveiveitiredhel aetagn(d St edl) @dd water
for hour.. The r act xt ur
Bt B s St iy oSt aret (hugh s Skt §ond ?gae (1X50
10 mil))drielh®eomggitsiinh aylite, \ﬁl&SreS epacah@dirawdsd @eovidd fhe crude com-
poun(f {3 76 &5 OPwﬁkcatlQ)% bgirljrepargtwes[%m Layer Chromatography eluting with 5%
methanol in DCM gave the title compound as a white powder (109 mg, (M+H) =432,
M.P.=254.6-258.2 oC).

Additional compounds prepared according to the above example are shown in Table 1.

15 EXAMPLE 2: Synthesis of 3-(2-chloro-phenyl)-6-(2,4-difluoro-phenoxy)-4-methyl-1,4-
dihydro-pyrazolo[4,3-b]pyridin-5-one following the procedure of Scheme
I

Step 1. Preparation of 4-Nitro-1H-pyrazole-3-carboxylic acid, ethyl ester.

O
O=N OH  Acetyl chloride  0=N. 0
At EtOH / -
N/ N
H H

20 Acetyl chloride (50 mL) was added dropwise to ethanol (450 mL) at 0°C with stirring.
After addition was complete, the ice-bath was removed, and the mixture was stirred at RT
for 30 minutes. To this mixture was added 4-nitro-1H-pyrazole-3-carboxylic acid
(Aldrich) (10 g, 63.65 mmol), and the resulting homogeneous mixture was stirred at RT
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10 m.), dried over magnesiumsulfate, filtered and
concentrated to provide the crude com pound (370 ng).
worooss2ae i on by Preparative Thin Layer Chr omaPGOERNY001936

eluting with 5% nethanol irs3DCM gave the title
conpound as a white powder (109 ny, (M+H)+=432,
for Midtalda4 HouAL &hd réactioneidh todRtatedaHMIA MHise M RBaWEIremoved

ccoy di to the ab I '
un 5r@ép\mg%gssgl:re§§%n ]g\é?e?‘e%%ngE W%Leethsy Soetate ou1;atllk1)1|1e%. the residue

waéitbg@erfj‘éfh'ﬁ&{j @ndeb ﬁ%ﬁ'v)alchﬁl[‘rﬁ 2% glig]éﬂfeltu%rc@ @ﬁ@&?’h l—w#ter@bw&r-(u.m
-, di ro-pyrazol o -b] pyridi n-5-one foll ow ng
g (%EI)BF&%%-PG:%&O%éﬁ@)- Il Step 1. Preparation of
4-Nitro-] H pyrazol e-3-carboxylic acid, ethyl ester. P
StefP2.PPreParPFibh 6F4-Aet M\ 2-ehvherh el C=ddh 6y etk - HItpy2Hdole-3-carboxylic
-ch t}/? chl ﬂide%%% nL 4 a?d d dryo]o@lj tg}ye h?noh .
acid, 1501 515 T OO G BEEE P R DRr R oA carborg i
acid; @il &, the ice-bath was renoved, and the m xture
was stirred at RT for 30 mnutes. To this m xture was

(Al drich)

ettﬁ/l acetate four tinmes. Tk, residue was
concentrated under high vacuumto give the title

To ROFS sapBo0o1 Soi1o-) 6y Prerciy 3 samboxphicisdl et neo (0.1 6 34.58 mimol)
in eyl @rhakiddd (86 B btk ShdRNHneE Apsydethl g 1 BRqRuaazied re-

e-3-carboxylic acid, ethyl ester and .

sulgngmirtgrewgsstiped gopndiCsio Bnfar oag iraes%fy nEd Hys Pbgipesvas addd 2-
triSieBry Dbkl tnetidg tBloriat Mdries)t @117 deL.0l.Ded), akdiE rédu mix-

(rlo:mﬁoryg S&aﬁ’i O N Nbl N R N, Hdgf em _sem N?g ,
turg wosstFard atifonion ? daysilhegeartion yag mswaon: r“g‘o&-y"lfﬁ%fea?ﬂo@ Imix-
tur€WAY bi1€88 ¥ith(Bhyt aStatd 3 RGN RIDwaLE: (100 mL). the organic layer was

di net hyl formam'de (80 ni)_ was.  added sodi um féy,drl de )
seperat@ly wgshed withsypgter 1q0y8L} gnd brine (1 x 100 mL), dried over magnesium
sulfate, filtered and concentrated to give 10 g of the crude product. Purification by column
chromatography using 5% ethyl acetate in hexanes afforded 4-nitro-2-(2-trimethylsilanyl-
ethoxymethyl)-2H-pyrazole-3-carboxylic acid, ethyl ester (3.82g) as a colorless oil and 4-
nitro-1-(2-trimethylsilanyl- ethoxymethyl)-1H-pyrazole-3-carboxylic acid, ethyl ester
(4.055 g) as a light tan oil. (M-H)* = 314.

Step 3. Preparation of [4-nitro-2-(2-trimethylsilanyl-ethoxymethyl)-2H-pyrazol-3-yl]-

methanol.
o Q o
+ +
o=N 0 NaBH, o=N OH
— \_ MeOH —
>~ _N —_— > N
N” sem 0°C, THF N™ sem

To a 0°C solution of 4-nitro-2-(2-trimethylsilanyl-ethoxymethyl)-2H-pyrazole-3-carbox-
ylic acid, ethyl ester (10 g, 31.7 mmol) in THF (200 mL) was added methanol (24 mL)

followed by sodium borohydride (9.59 g, 8 eq) in one portion. The resulting mixture was
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sulting mxture was stirred fromOC to RT for one
hour. To this m xture was added 2-

w@ eoosehy| si | yl ) et hoxy-net hyl chloride (Al drie¢i/EPB03T01936

m., 1.5 eq), and the resultingam x- ture was stirred
at RT for 2 days. The reaction was nonitored by TLC
stif€d SEACHHOD Miintrtes U rvRE ol iktuechwid fhign eddud toaAGRHaLre of satura-

(300 nL) and wat 00.m e rg ni.c_l ayer was
tedeAgaraly éanmwa%%ﬂw(l% ol @@ 36@} acg @PP@(@ an ice-
bth1 00solitton &H4i 1@ TR aﬂwﬂﬁ@h Stiring Ut D& @, adiiist #RIPFH ol aqueous
concentrate of th crude

gi u

laggtr forabeyt + oﬁlwg&w PR ghd piagn Wlﬂbbrs% @rhifl0 mL),
dﬁ@@b@ér@né eieXANEBte It RERM concentrated to give the title compound (7.76

n|tr (,2- rlrrethyIS|IanyI-
8 %Sr?o‘i?fjl 15‘/£2T—|-ffyr azol e- 3-carboxylic acid, ethyl
ester (3. 829) as a colorless oil and 4- nitro- 1-

et PrepBubiyh 6f 4-aimyo-2-¢2- WWE:DMW—&&WI@Z)OQHﬁra&&lﬁb@é&rbaldc—
; ic acid, ethyl ester 20 (4.055 g) as a light tan
ot . (MH)+ = 314. Step 3. Preparation of
[4-nitro-2-(2-trimethylsil anyl et hoxyi net hyl ) - 2H pyr az

ol 43-ylJ- nethanol. 0 0 0 O BH4 o' N OH MOCH
Nsem 0 C THE N-N,sem To a chsol u
oF-"hitros @thn%@yl&l@n%-eth
e-3{tarbox- 25 ylicasid, eth ster (10 g, 31.7
ol Nf%s;rIHE (200 ni) was addég-Aethanol (24 ni)
fol | oned by sodi um borohydri de (9.59 g, 8 eq) in one

Tport on. The resulting m xture was WO 2005/ 085249
parPhtrors | foiteas-(2- %mleéhsrlﬂaéﬂ ethoxymethyl) -30-piratalSsyl]methanol

(fh%g%%@'xﬂﬁomﬁtcm%%‘oﬁ%’fﬁ SdberHL gedi 1.0 n?ar@a%ésb‘ﬁ%xﬁfe 29.18g,9
satura- ted aqueous anm)nl um chl ori de sol Gti on

@ui)TlaﬁfaS@&lmg/mvaéwa%Sélee@é ot seflyx fos 4roury éoolﬁéf«mR!fAnd stirred over-

nSk U"l‘hé’fba@tﬁorf‘m&tﬁ@ walR82iaddadq ’&4 felfug by 1'1(5193 Qﬁte% thfbugh a 3 cm
adj ust_the pH_of the_ aqueous er to about 4. The

Pb}ggﬁlfrﬁ'ﬁ]éte ugipe pdgigieonaleploraiosy- ?ﬂw B B&Es wrtcm%%tﬁqi@ gixe 455 g of
rRE Mekrial2ndp hﬁﬁe@Vﬁ%ﬂﬁ?@H%ﬁfoﬁ'ﬁﬁt@%p%ﬁ} @qthf '2'—4% reﬁ'gfl ahte in

concentrated'to give the“title co 1\% as a
hexangh gtadisnf to gipe theills cogpepndias q:'rOécpré@sapﬂ S%g) =271
4-nitro-2-(2-trimethyl silanyl -ethoxynet hyl)-2H pyrazol

S % %ﬁlﬁ%tﬂﬁl of INGQ-difubophendyP3-Kdr iy MR CBL (Z-trimBhylsilanyl-
ethoxymethyl) 2H-pyrazol-3-yl]propionic acid methyl ester.

- 0
0 HO y
N o}
0 1)LDA o=N
O\)J\ = O

0 ‘ O H x N

/©/ 2 N N \Q\F
0= 0 0
F \ F
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To a -78°C solution of diisopropylamine (0.3 mL, 2.1 eq) in diethyl ether (3 mL) was
added a 2.5 M solution of n-butyllithium in hexanes (Aldrich) (0.84 mL, 2.1eq). The re-
sulting mixture was stirred for 15 minutes. To this mixture was added a solution of (2,4~
difluorophenoxy)acetic acid methyl ester (425 mg, 2.1 eq) in diethyl ether (2 mL) via a
syringe, and the resulting mixture was stirred at -78°C for 30 minutes, after which a solu-

tion of 4.-nitro—2—(2-trimethylsilanyl-ethéxymethyl)—2H—pyrazole—3—carba1dehyde (271
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10 To a solution of
[4-nitro-2-(2-trinmethylsilanyl-ethoxynethyl)-2H pyrazo

WO 2@598J24met hanol  (7.776 g, 28.38 nmol) i n chPCI/BPHORN01936
(500 nL.) was added manganese -dsoxi de (29.18 g, 9 eq).
The resulting m xture was heated at reflux for 4

nip Umsmobdoldésth ] etHeT (amd) siab added. aWe FesullingthixtakBevas stirred for 2

reac ure was.again ed.to ref|lyx for 3
R B o R0 N 4 S b e Fat s apggpriom
chideide iselngibn cthko didited mith eyl ﬁd:dtztte alse mBSarcongent25ahe)d The

ve 4. 55 of .15 d terial a urified via,
oo dfe dreorted o Sy TP RRe B 205l b A cyeemagasSiup sufate,
fitteredrn@d cghé&iitﬁuﬂetd tb(gnglthecﬂuﬂe pfddulcﬁas(hﬁfmlqlm@rr@ Burification of the

cg.rcie%rrlogucsf by Plreparatlve T%n Layer Chrgrgl'atgérgghy élut?rrlge gf%%aZtS%oethyl acetate

m?hcéx%nés ghvé Ithueoti thendo@ipxiviyi-as a ldjadte@ooynedic(ixtlirk (2572ng dhickichlorless

anyl -
gf thyl ) - 2H pyrazol -3-yl ] propi onic acid net hyl
ester O OHOF O1LDAON O 2) OHNN~I / F F/
SN 6OP-1'@aFatEYbnS(§f ra- PA4- H{ﬂu&rop?ﬂ%xﬁ)@] AQ2-tiomethyisilanyl-ethoxymethyl)-1,4-di-
d||s ne. (0.3 n, 2.1 eq) in diethyl ether (3
h%%f Pf’i‘éﬁ?épyéwé' "8 %fsol ution of n-butyllithiumin
hexanes (Al drich) (0.84 nL, 2.leq). The re- sulting

m xture was stirred for 15 m nutes. TQ’thIS m xture
was_added a ol ution of (2,4- difiuoSophenoxy) acetic

acpd mef®yl $ster (425 ng, 2.1 eq) inpdiethyl ether (2
Onem vi a yrPnge, andFeREflesul ti m xture was

st 78 r 30 nitwtit es, afteo whi ch a soI u 25
ti onx0fN ©

4-ni tYo- E (2-t | silanyl - thoxWTet Ry azol
é_c,ér_ al deliyde (271 WD 2005/ 085214{9 CT/ P20 001936

-58\g, 1 nmol) in diethyl ether (2X o-- The

resulting mxture was stirred for 2 hours. OThe - 78E

reaction mxture was diluted with a saturated aqueous
anmmo sol ution n diluted wih ethyl .
T RSP of ol e Rt o oy i ey fanyi-eth-
omﬁﬁetﬁybéﬂ?ﬁp@ﬁhzoﬂ\@?'? pfbp\ﬂbﬁslh ?cbfl '{Ifé@h)‘l lsté(rd5QS fg) 0. t264 186b]) in ethanol
nesi ul fa ilter and, concentr
(%{r@% a{r{ﬁ g« g 153 énlér%aa &é&edaasmglﬁn&m e@qg@e )mg, 5.2 eq fol?owed by iron
pE’Wderf (Foshtt Bfandf Elé&teolytﬁd’)ud‘he Bd‘sﬁlﬂiﬁ@&n@bﬁr@fvﬁ@ﬁfrﬁéd T A5

th 25% et h tate
et oo feith RIS e n ol eenrdhrqueh « 3
cifi bedwteel{t2 Mthl'@i.dntd'mlabéthﬁﬁﬂ orhe ﬁﬁrat&his)con%htratélﬂ and $le@Bsidue was

P t
dg‘ﬂ(@é rfiﬁ@%tﬁﬂ'&g?%ﬁémwnﬁ Weter (49 ke -hY P& pyganislayst Hassprerated,
whabhdd)with #atdk {2 190 B RAd PYinazpk af AL3; &lddyoviedinapResii® sulbite,

ﬁﬁered anch)oncentrated to give the title compound as a thick tan oil (98 mg,
(M+H)*=394).
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O NO Fe, NHUC1 * Heat 0 -7 OF NTo\ FNO ~-OF N-
Il I ~0F HTo a solution of

WQ2(02/0852d9 f | uor ophenoxy) - 3- hydr oxy- 3- PCT/EP2005/001936

[4-nitro-2-(2-trimethylsilanylsseth-
oxynet hyl ) - 2H pyrazol - 3-yl ] propi oni ¢ acid nethyl ester
Step 25 Pﬂ@aroﬁwﬁ@;ﬁ 6AtB4-Yifluior h%ﬂjz)} 4-mkefhIL2- ﬁﬂ@tﬁ)@&lﬁﬁyl(eﬂhoxy—

R R Pl T e b e Boand

El ectrolytic). The resulting m xture was stirred at RT
fors,45 m nutes, refluxed overnight, cooled to RT
di§uted with ethanol, and filteﬁgé_through a 3 cmbed
of Jcelite wth additional ethanol\. The filtrate was
concentrated, and the residue mgg diluted with ethyl
agetate (80 nL) and water (40 nml). The organic | ayer

s separated, washed with wat (2 x 40 i) and

N m), dried,over gnesiunbsul ate, 20

Nilffered a ncentrated to gid S
' il (98 ng, ( =39
49 PCT/§P2005/001936 -56 ? e

Pr eprar ati on

6- (2, 4-di f1 uorophenoxy)-4-nmet hyl -1 -(2-tri nmethyl sil anyl

To%t(ﬁe)ggffuimﬁl Oé 67 2 d1ﬂuoropher(1)<]))%/€ i g Tb{j%e):}h‘(lgl aﬁly]Setgﬁgymethyl) 1,4-
dthﬂr@p@ranlo[\l Dbﬂipykrldln—S dha@9Btmg, 0Q4F nidacl) itHdimdthHfofmamide (1

il G B PbeBles i (609 dispersiop im ik MTiF 95 M g eghand the
rttshh.ing -nixtare Svad sty eld ot foy Bamohwifs} aﬂelb/}Thny]ﬁ ettty Fodadee(26 98B, 1.5 eq)

wsgg%dc%d aﬁl;a &Em &ttléeo}g/ras ds%reg},(f%r ag@&%lﬁh%}a]l g %ﬂ}nawkt]& H\Sarr(q%dr?om 0°C to
Rifg,The rEaceqjl namxt:hrb Inves dﬂelsdl tithreghylreadtate é3 5/\&1&) shd waed(25tmL). The

.5 5 .
olspic i AR et P (2 Pl B bge P s o, e
oaddn:lgn@matn shlfateyfiltedietl Rndasmiengated g EtheaitleRbmpbad as a tan

re diluted with ethyl acetate (35
pﬁﬁ? qggmé%§Mﬂ%§5m%%? The 10 organic |ayer was

separated, washed with water (2 x 25 nL) and brine (1

Step 35 Prdppratabniof d- (2etvéiluoragiresinm-db-Hateriyk 1,4-drydch-mmazolo[4,3-

centrated to give the title conpound as a tan
b@%&§§$§( ‘8 mg, (MtH)+=408). Step 8. Preparation of
6- (2, 4-di f |l uor ophenoxy) - 3-i odo- 4- net hyl - 1, 4- di hydr o- py
11%10I0(4,3-
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To a solution of 6-(2,4-difluorophenoxy)-4-methyl-1-(2-trimethylsilanyl-ethoxymethyl)-

1,4—dihydro—pyfazolo[4,3—b]pyridin—5-one (118 mg, 0.289 mmol) in chloroform (25 mL)
was added iodine monochloride (141 mg, 3 eq) followed by potassium carbonate (200 mg,
5 eq) and the resulting mixture was heated under reflux with stirring (in the dark) for 24

hours. Additional iodine monochloride (large excess) was added and the resulting solution
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bJpyridin-5-one. -si- OFF NNI \ O-~NNOO1:: FN
OF 151 To a solution of
W®2{02/0852d f | uor ophenoxy) - 4- net hyl -1 -(2-tri met hpC HFEPZNYD01936
- - et hoxynet hyl ) - 57
1, 4- di hydr o- pyrazol o[ 4, 3-b] pyri di n-5-one (118 nmy,
whs s28dramler réﬂilxtﬂif m&ﬁ@rm Ho2i®s. Mhe reMﬁ)n&ﬂﬁtﬁﬂre iwagltdtfed to RT and

AP B 00 Aok Ly anadhsop et g an Qe lowed by

bMas Teadeanid m@@f Wﬁﬁaﬂm&(o%t hﬁtgﬁ&sluirﬁ isigaté, | Mtetddear@aokdentrated to
for 24 hours. t|on i ne ochl 0“63@‘ Iarg

gl theegy %godgab@é&n o ey &}U t:m’@ Igp3aivane C eluting with
664 Qﬁiy@ 8ER4D 1P ENlRERQNBHROHRIB mpcuhdWe sn SEWHESpMARE (12 mg,
reflyux for another 16 hours. The reaction m xture was
Mé’a)eﬂ‘lé *RT and diluted with DCM and washed 2 x

wi th an aqueous sol ution of Na2S203(aq) foll owed by

S#p ion @repxh@zoarogamzq &zﬁu@ﬁphws;c;dra @go-qvﬁéthpiag-@&ﬁléwrﬂzhyélro—
ntrated to give the crude
PHF%P&‘?{%? Z?j? %’(ﬁlnﬁllrc"?@’?‘yg‘g‘)a tﬁfrﬁ”lf &4t on by Preparative

TLC eluting with 5 60% ethyl acetate in hexanes gave

the title conpound as an off-white po r (12 ng,
(MrH) +=462) . Step 9: Preparationof ©
oQ*(hyl

8 (2, 4-did | ugr ophenoxy) - 3-i odo- 4- 5- oxo-4F5-di hy
ar °P$ 3- b] pyri di ne- 1-car bd g

r-b I O~ OZZZ < F N\NgN NNOO OF
asol lEtlon of 0] F

6 (2 |4 di fl uor ophenoxy) - 3-i odo- 4- net hyl |1 4- di hydr o- py
razol o[ 4, 3-b] - pyridin-5-one (12 ng, 0.0298 mmol ) in

THE 0C20. (16 d DVAP
Thep bR A Crha RESUERRY S S Mok Bt olo[4,3-b]-
ﬁ(ﬂllnu%OB@(lztngl I(W) Ulgr;&ﬁﬁmol)glﬁqu‘?ﬁ (3 ﬁL?Was @d&i_c%ﬂi(b@l@(i&mg 2.5 eq)
€ ana wat er e,or
rapbi P i iloh Dedu Gnbae e Beurg b i LAY RRobinutes
cg%eﬁozﬁT Ndnd Célﬁltéd Nithiethyl 2ce1<at2@’>5|rﬁal) ﬁitﬁwf é-tlér 5 M), (TheXorganic layer
re ver rmnes um su 1t
L WGFEVERE DA ( 253’&56%8 A ﬁ&@ Rdgmi) and
bpiﬁ Pk I%Ié H3L) nﬁne& lM’éf')rﬂ‘ @s’}l)tm_ sfﬁlf@t!é ﬂl&ﬁecf’ﬁr&p@j) I%Emt@ﬁehcbfo g51ve the title
cnl oropneny yor ophenoxy) - 4- net nyl - 5-
Cﬁ%ﬁoﬂn@aﬁ? W%H?@Pwdﬁry(r P &W}b Ef%‘gri di ne-1 -carboxylic
acid tert-butyl ester.
Step 10: Preparation of 3-(2-chlorophenyl)-6-(2,4-difluorophenoxy)-4-methyl-5-0x0-4,5-di-

hydro-pyrazolo[4,3-b]pyridine-1-carboxylic acid tert-butyl ester.

To a solution of 6-(2,4-difluorophenoxy)-3-iodo-4-methyl-5-0xo-4,5-dihydro-pyrazolo-
[4,3-b]pyridine-1-carboxylic acid tert-butyl ester (18 mg) in benzene (1.3 mL) and
methanol (0.26 mL) was added 1 M aqueous solution of sodium carbonate (76 pL, 2 eq), 2-
chlorophenylboronic acid (12 mg, 2 eq), and Pd(PPhs)4 (13 mg, 0.3 eq). The mixture was
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Ozz~ OF HOBOH Ozz~- F NO \ ~NL O+ d N~ NOOF
G 20 To a solution of
W®2(02/0852d% f | uor ophenoxy) - 3-i odo- 4- et hyl - 5- oxoP&T/EPZI0F1§01936
dr o- pyrazol o- [4, 3-b] pyri di ne-gg.carboxylic acid
tert-butyl ester (18 ng) in benzene (1.3 nL) and
pmiegdaiam@m afg@n A6ealtdd) at\Welbu:efd el 2 HodrsM RAREQURT, 284 dilhed with ethyl ace-

ar honat L - chl oroph | hor,oni
(3%5 trﬁ Waéerzé mi; ﬁhﬁa{a%mﬁéw (Nfese@@ratfef ¥a gt’i ine
2B1n?$};),1 Hﬁe&\/@%r\&&@@@lﬁhﬂﬁﬁﬁt@ﬁﬁﬂd B2 065eRR4:88 €0 givothe crude product
d MASh ar.gon, g nr]1§flux fo % qurs
(BsED=t% RRICNAS wer @tipy forfhe folloging st )
and water (25 nlL). The organlc | ayer was separat ed,
SV‘@SHeBreWzmob loif BE 2{chlo¥ophehyl)¥E)(2,4 dﬂﬂdoﬁz\ée&agmgﬂaﬁylum dihydro-
sulf@z 3b kﬁﬁ d and concentrated to give the crude
Pyr6a (FWET2=2'68) whi ch was used wi t hout
purification for the followng step. 5 Step 11

Pr epar n of

31&%ﬁéﬁ§§?ophenyl -6- (2, 4-di fl uorophenoxy)-4-met hy -1,

4-difydr o- pyraz | o[ 4, 3-b] pyridin-5-ong. O'1 Q)F ON
\ q

0 PMNIAO S| F A mxture of thetrydex
3- (25cH| or opheny! ) -|6- ( 2, 4- di f1 yor ophehoxly) - 4} et 5-

. @xo- 4 ai Nyalr o>pyrazol of 4, 3- b] pyyr i di he-INTardoxyti CF
acd tertLbutyI ester (0.0298 nnnl) id a 10 sol ution
of, 7 M sodi um net hoxi de in metha @? drich) (7 n)
wasestirred at RT for 1 hour. The Sal¥ent was renoved

under reduced pressure at 55C, and the resulting
resi due s diluted with eth acetate and
At of ﬁﬁl)udeﬁh@ %lﬂ@r@ﬁhenﬂl)agé?- dotiSuaiep enoa%ﬁ édnethvl 5-0%0-4,5-

dﬂ@}ﬁﬁ@ y‘ﬂﬁzbtb[@@”ﬁ‘]? yhidink- 128arBbaylic dEil @6kt BUgH eﬁaqg@i%iﬁ?mol) ina

sul fate ltere concentrated, and urlf

b
splugioarod 01 spHium mejlaxidninonetherp! ééhiilc Ut kg Vol &tﬁresl@i/&?T for 1

h%tu?.y Thas&} @it Syak @erﬁévé@lqmﬁﬁedh@ecﬂ[br\é%u}m 564t laGd mﬂﬂﬂgg residue
as a white powder. EXAMP

V@sﬁrﬁiﬂlﬁgf%u i %Ft@piy%qe@it%@5zn@aq&@d&%tm @5 ali)g The orgamc laYer was sepa-

rh3d( WashlRH Qe H}h@%x) 256m£)2 ’dflleg 'over magnesium sulfate, ﬁltered concentrated,
fl uor o- phenoxy) -1 di

yrazolo [ 3, 4- pyri m din- vy L
ang fugidl eétbgﬁrqparm\@éﬁpg LavsE C@Fomatography eluting with 60% ethyl acetate in
@X&r?esctla eOchQ Eﬁ@)ébﬁqp@uﬁ@ Eh)’ h}%ui\l;f/ﬂp]}ﬁtiﬁ\ﬂ) iQsY:[ %ﬁﬁ%ﬁ%@d% d

] pyri m di 4yl am ne.
EXAMPLE 3: Synthesis of pyridine-2-carboxylic acid [3-(2-chloro-phenyl)-6-(2,4-di-
fluoro-phenoxy)-1H-pyrazolo[3,4-d]pyrimidin-4-yl]-amide

Step 1: Preparation of 3-(2-chloro-phenyl)-6-methylsulfanyl-1H-pyrazolo[3,4-d]pyrimidin-

dylamine.

N s
N/N ] Y > N NYS\
cl o =
cl _— "
2

200 mg of 4-chloro-3-(2-chloro-phenyl)-6-methyl-1H-pyrazolo[3,4-d] pyrimidine (from
step 4 of Example 1) was dissolved in 5 ml of 7N ammonia in methanol, and the solution

was stirred at 80°C over night in a sealed tube. The resulting reaction mixture was concen-



N HZ 20 200 ng of

4- chl oro- 3- (2- chl or o- phenyl ) - 6- net hyl -| H pyrazol o[ 3, 4-
wapgposirudi ne (from step 4 of Exanple 1) was PCHEPI00&W1936

in 5nmM of 7N amonia in nethagal, and the sol ution

was stirred at 80C over night in a seal ed tube. The
tratebuhenghdu@acindoheextkatt@l wass mab@ice:. 2005610862 4Qs washed

PCT/ EP2005/ 001936 99 t d
oSSBT T 0 M PN Stk SR i GO GO Vg vacuo afforded
19@@5@ €909%) 6558- (Wchlbrw@ﬂﬁﬁyla@dmﬁ’&?ﬂsull[@ﬁyﬂlIH—Fﬁﬁzold 3i4ed] pyrlmldln—
d af Ler, g%fe ’g?lvslopg ME 295 II\XEI[B The &de 9- (% fhi)oro p%en};[ % -methyl-

5 su&ar(yl DIH ezaddie iy il pyBiniteinhil sl dearis hsddHnE a&als@p Jrithodt further
J(%érlm - 4ylamne as a light tan solid, MsS: 292
PYNERF O™ The crude 3- (2-chl oro- phenyl)-6-nethyl 5
sul fanyl - 1H pyrazol o[ 3, 4-d] pyri m di n- 4yl am ne was
StaISB (Pﬂepaﬂahen O@Wzdﬁteez}cd%bmu bcifl U3y ekloroppher§l) Gatmbtsulfanyl-1H —
%ﬁ }' [ nl r|d|ne20arboxyllc acid
py(%zo ’fflﬁ‘fié’ﬂ’dmﬁ #5‘1 E “6’” thyl sul fanyl -1 H pyrazol o
[3,4-d]pyrimdin-4-yl]-amde NS ~~r NN~ NI /NN
Cl G NO NH2 10 Pyridine-2-canho |cSacid (78 nyg,

r)l QPlaced in 5 m ty Iorlde and re-
( %hours Excess thio

chlkori de was t hen
n/lvacuo and the cré@ide acid chI ori de was

The N ion of acid
hl or o- phenyl ) - 6- net hyl s nyl - razol o[ 3, 4-d
#1m din-4-yl - amne (190 ng, O0.64 jmol)) and
di i sopropyl am ne (247 ng, 1.92 mol) m an 15

hydrous THF. The reaction m xture was refluxed for 15
h. After coollngto RT the resultl m xt ure was
10 Pyahin¢t2-cmboetineed (89 mg, Oéﬂlmyrlnabe’(aa cechih 3.5 tHiomyd ichleride and re-
108 8 I RS W) SRR 2 TERG WA A e caeaci
chioridvewas sfspemdadriyi2mgl asihydrasditiimTglsblation afiecid chlogde was added

o AR 0O PR Rennd 8. LDl P ol 1P rdin- 41
amipy 420 inag, 8,64-rolinpY)randi disoppPRmihd (24Ange 1.9¥B1m80 7n ¢ ml an-
15 nSHLLHESHOpALE L 20094005240 ECTFER00RLODIRN.. resuing

reparati on or pyri
m@)@ur(ezwahp@tlaop hetwdeh 66 nmestindave e 4rohiA ml brine. The organic layer was

washed 3 times with 3N HC], next with saturated sodium bicarbonate solution and brine.

After drying with sodium sulfate and solvent evaporation in vacuo, 140 mg of pyridine-2-
carboxylic acid [3-(2-chloro-phenyl)-6-methylsulfanyl-1H —pyrazolo[3,4-d] pyrimidin-4-
20  yl}]-amide, MS: 397.1 (M+H), was obtained.
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1 Hpyrazolo[3, 4-d]pyrimdin-4-yl-amde N\ /S~ NQOS
IYNN A \ /~I N NO-C NO NIN
WE0050832¢9 2- car boxylic acid PCT/EP2005/001936
[ 3- (2-chl or o- phenyl ) - 6- net hyl_ggl.f anyl - | H pyrazol o{ 3, 4p
yri- 5 mdin-4-yl}-amde (140 ng, 0.35 nmol) was
Steh §3§4eyrﬁﬁtzb1ﬂoﬁymdm¥$cc&%ig/ﬁc hid Y‘?-t(mm@}ro—pﬁd'éﬂ{mJ'@-ﬁzethanesulfonyl-
ng

solutl hl or oper benzoi ¢ aci

8’(?)% PﬁffBT“jdm' 2“”ﬁ¢%<ture was stirred at
tenperature 4 h. The reaction m xture was taken into
eillyl s acetate, washed 3 tinmes wh ®aturated
 bigar bonat e sol ution and Intjrfe wSLh bri ne.
giNng of the organic |aye{ |t hilsodi um sul fate
Clqnd/remvi ng of solvents_in y
' arboxylic acid
r o- phenyl ) - 6- net han
-d] pyrimdin-4-yl -3 e, . 429.1 (MtH),
and used without furthef” pyrification in
the next sStep. Step 4: Preparation A
of pyri di ne- 2- carboxylic acid

X3-.(2-chl or o- pheny di fluoro
Pmeingleiéwag k6 @afié-% 42%91%%‘{ %4rrg¢rqyls&#ﬂwé 1H-pgrazolg{3.4pyri-
m’i:dlﬁlq\l 1} anide\ (19D n{\gl B35 Gmbl) F Was hssMvEL N O THRankdN ml&ethanol.

r|d|ne 2 C rbox lic acid

Teﬂgﬁ QOllslHP’éW‘@SE fﬁé?lﬂ?ﬁﬂ%%‘m“fl%r[ﬁﬂo g Hp ) d §f gnmol]. The
mlisdufls whil @Fddt @érﬁpél'aﬁdrat 4 AMTHEr b 40O Bhixtr2dasTRIN)intd 60 ml ethyl-
anhydrous NVP ( was _.added an- hydrous pot assi um

acekih v %d%ﬁsleﬁgmhcﬁa%aﬁ%ﬁﬁ@ughwcg ADYE FPIYEPD 2ph & Higre with brine.

AftéldriPohg O tB6 orddAR! yel Wit IHuNNRIfatERBd FekbHRE oY\@ﬁvents in vacuo
heated§3 at, 120C." After cooglng t he reaction

107 5eg l?rfér%d&@’pléﬁter%‘lcéfﬂ?%@t%% 35 -floror RianTbed- a%eéha@ﬁwlfonvl 1H-
pfzdlb| abpt Eﬁymﬁm@n@ %%18e,|M3@fz9W+m%%b2mﬂ&Iﬁld used without

ti nes wi r|ne ried with sodium sul fate and
fustyse pHEsetian indhe aetistephe

Step 4: Preparation of pyridine-2-carboxylic acid [3-(2-chloro-phenyl)-6-(2,4-difluoro-phen-
oxy)-1H-pyrazolo[3,4-d]pyrimidin-4-yl]-amide

Ox //O

F
N N 5 N o]
/ /N BN
AN | N TZ:;?;:I:f;I/ \I:i:l\
Cl cl
5\1 5

To pyridine-2-carboxylic acid[3-2(2-chloro-phenyl)-6-methanesulfonyl- 1H-pyrazolo|3,4-
d]pyrimidin-4-yl]-amide (105mg, 0.24 mmol) in anhydrous NMP (2 ml) was added an-
hydrous potassium carbonate (25 mg, 0.18 mmol) and 2,4-difluoro-phenol (47 mg, 0.36
mmol) in 0.5ml NMP. The mixture was heated 2 h at 120°C. After cooling the reaction
mixture was partition between 50 ml ethylacetate and 20 ml brine. The organic layer was
washed 2 more times with brine, dried with sodium sulfate and concentrated in vacuo.The

crude mixture was chromtographed twice using first 5% methanol in methylen chloride
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crude m xture was chrontographed twi ce using first 5%
nmet hanol in nethylen chloride WO 2005/ 085249
wEANs5E82005/ 001936 -61 and next 50% et hyl act aP@T/EP2005/001936
hexane, to afford 18 ng of theititle conmpound as a
white solid, Ms: 479 (M+H). Additional conpounds
andrreRas®d cdodatae ighdxang,he affbales exafphetithy @rspomid as B white solid,

a .. Exanpl e 4: Synthesis of
M-E[Fé%(la(wél%HEZ 4- Di f I uor o- phenoxy) - 3- (2- et hoxy-5-fl uoro-p
hen- 5 yl)-1H pyrazol o

AdBtidnd kpyrpoinds prepanet antordingpo opadbore ekansple prelshown in Table 1.
Preparati on of

w P, ST R B SR S e

Phosphor oyl§- 16k peiakolo] Hé-d| @ 8midin-42yldmimd |} prepsn-Ced| ed
|n a sodiumchloride-water ice bath to 1.8C under

St é) A dr%ggpll’]mtzon nﬁl gm}igzcehlgr\c;?;—mf%yls&&a?ﬁ gyrm%z%zng%—c%?llla%dgey\? he
reaction mxture was allowed to warmup to RT and was
stirr at RT for 30 mnutes, afgd fgllowed by stirring

at 40Cfor 20 -Anutes—>The re [ m xture was then
heat'®d flo 57C, &y DMF 0

HZ~ (g_faanyl pyri m diHjes 4Jﬁc (50.0 g, 0.307
not) edin50g portq ond ovgf' 90 m nutes. The

reacti on m xture was stirred for one hour at 55C, and
PEd@?Hoﬂb@@bﬁﬁc}ﬂ&lﬂe](Q@j iMU, h.35hbl) a8 @odled inld sSdifiibhtoridEh@ater ice

re 15 n m xtur oled iles
b%%bé%“caﬁ g NIHTQERTE %ﬁg %27} gglil e avas added drop-
Wﬁ@W@@S'rﬁ‘f{rﬁlt&Wﬂtﬁ dtirFigg OTThé Eeacmi Hixtutd'@ad :ﬁIi)NJeH it Gfarm up to RT

preC| |solatedb trg- tiaqn,
erltretnief i R lop %M%ﬁ%éncyiéﬂlp VTR %%?3% Bmlhutes. The
red&ioh Mix@lr Sk abdBerfth&ited to 57°C, and 2-methylsulfanyl-pyrimidine-4,6-diol (50.0
di chl or o- 2- Isulfanl-p rim di ne-5-c¢arbal dehyde.
g, WQZ ngﬁé}yas Eﬁé@ nﬁé)4g peg ]é)BS QverlﬂOéB%qsr eéfactlon mixture was

stArddthbP6R: Roiithpts b ans }ll\tliaklécgﬁgrlﬂl)@(t afitd, séir 5ok i1M5hoes. The re-

G H3g HH NN
Ao TEREHE 3 cgolﬁ@'ﬁm?gacﬁsﬁwwe rsmol"?ﬁ g rsducsd pagstifry ghe resi-
iR - p%r@i ifflo Qﬁé’»ﬁtrer@h)ce Vagteradge @Iesuttﬁlg%QeaimtﬁE wdb R¥RAE by filtra-

and sti for tes at Djs
tigg, HW%?rﬁr Yigh (teyst Wl’fh%m@msar?&d)wemgleﬁ&a it hgof crade 46-
diBhI¥FALD B WS sG IR Y@ G ytithidit el L EarBaAt Bhydle! V435 § B%éd ng+Her 240

m nutes. Anhydrous hydrazine (1.08 nli) 0.0338 nmol)

dded dro over nut e stirring
SR ek S B A RS ST et P
bath was re- noved, and the reaction nm xture was
heated tosreflux with stirring fogl two hours. The re

H

HG — N= H,NNH N7
S \ 2 2
Y o I ]

O
Cl

4,6-Dichloro-2-methylsulfanyl-pyrimidine-5-carbaldehyde (7.54 g, 0.0338 mol) was added
to 80 mL of dioxane and stirred for 10 minutes at RT. Diisopropyl ethylamine (6.03 mL,
0.0340 mol) was added and the mixture was cooled in an ice bath with stirring for 10
minutes. Anhydrous hydrazine (1.08 mL, 0.0338 mmol) was added dropwise over three
minutes, and stirring was continued for an additional five minutes. The ice bath was re-

moved, and the reaction mixture was heated to reflux with stirring for two hours. The re-
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WO 2005/ 085249 PCT/ EP2005/ 001936 -62 action m xture
was then stirred at RT for 16 hours. The reaction
worRoos08R4mas concentrated under reduced pressPCEEP2NS001936
the residue was added to 20 ng2of 2 N HO and 100 nL
Et OAc. The resulting suspension was stirred and
actibh n@ikede wasttled bigrradht RT &S] odasire dThé tdactiovingxture was concentrated

ke ROt AN B0 a0t S na0e Al NPFLERL o mL

EtON @ e He irémﬁmgl stibpeh&iG nikaskstitadd and ietecdirin d1ée soli@aas washed with

SHA filt dt
RS FE PP e et Ebarest as et i o Eeted gl haaueous
plEeé ivds @S craa sheetides Rvich B0yl BeOAer Thexamnbiel brdani@ptthses were

KR TR N K YA S,

sultl%ﬁﬁid e WasheﬁMWﬁh—dﬁ&ﬂyl ether/Bb:ep3s (171 )epartat lscﬁlfﬂ Wis dried to provide
s daeRpRuge Soprasiee payL plt#f%%ﬂ ot ilicing MR spec.

MH3CS"20YN N I—BC SNNCIO~/ Si(CH3)3 HSIi(CH3))3 - ' O
4- Chl or o- 6- et hyl sul fanyl -1 H pyrazol o[ 3, 4-d] pyri m di ne

2. 477
Stk T g g dsae 5 i Ui st e eyl 1H-
pyebid[ele-dipyr{Adhery of 60% suspension in nineral oil)
was added, and the reaction m xture was stirred for
five mnutes. (2- Chloronethoxy- ethyl) -trdnethyl-

silane (0.52 nL, 2.922 mmol) was then ade and the

reacti m xture was stirred for 10 m nut

reacti m xture was quenched by addition td Vaner ,
and Ntl oned between vvater ahigc N KNat e.
nige Iayer\yis\/efpa H‘e drie over l\/g O4i
s erébl a{)ﬁd evapof at ed under 3|r3ed :

The resi due was purified via flash cﬁﬂ"d’ tography
using 5% Et OAc in hexanes to give 391 ng of

4 4’3}%‘1'006 &eﬁn‘)ﬂs‘%ﬂf@ﬁfﬁﬁﬂfﬁﬁéﬂddﬁ 2] Srhﬁ‘ﬁ‘&llﬂ)é |(§9V?Dﬁ§)’i ABARENY) was dis-

met hyl ) - 1H razol q yrimdine

solessn GeBb Ay IPAF) Eptﬁweeqmmtu@:wsﬁ@eled to Priepndipmdyydride

(N)f9 mgiof 60% susgensmn in mlrllereltl oil) was addedﬁ and the reacltlon rrhnxture was stirred
fqrygyp }mpqq_es (2- hloroméatr}]l%xy—eth(yl) ttrlrnlqg:ﬁ;l sﬂane (O 5 m_LeF’Z 982 ¥nmol) was
tl‘fl’)’lraﬂé@laﬁh %eélregdtﬁ%rrh&t%é‘wfs WHRARO10 BR8N - Bredeactiod mixture was
quenched by add1t1on to water, and was partitioned between water and ethyl acetate. The
organic layer was separated, dried over MgSOy, filtered, and evaporated under reduced
pressure. The residue was purified via flash chromatography using 5% EtOAc in hexanes
to give 391 mg of 4-Chloro-6-methylsulfanyl-1-(2-trimethylsilanyl-ethoxymethyl)-1H-
pyrazolo[3,4-d]pyrimidine.
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SNN HCSS NNHO 3 NH2 HSi(CH3)3_--_"*"~0O H3C
Si(CH3)3 -/~0O 4-Chl oro-6- methylsulfanyl -1 -
W@ 2005083184 hyl si | anyl - et hoxynet hyl ) - 1H pyr azol BCT/BP2bos$01936
pyri- 5 mdine (391 ng, 1.182¢pnol) was dissloved in 5
mL of dry THE Triethylam ne (239 ng, 2.363 mml) was

StapldeBreparutiot: bE(R)elafd- Maﬂwﬁw@huylez Vsas-im&thylﬁiéﬂzyf-ahofy?’;whyl )-1H-
93 , 1.241 mmo
p@%ﬁf[ﬁgﬁ@a@@%g%ﬁ Pé‘?ﬂf’fi }oﬂl( m x{rgr e was stirred

for 64 hours. The reaction m xture was quenched by

addition to water, and was partitioned bevaeen wat er

and eth | acetate. The organic IayerH separat ed,

dried oyer MpSHa 10 filtered, and evapo ?\lffj under
a

reduc ure to give (R -1-[6-Mthylsu nyl -1-(2-
trlms - et hoxymet hyl ) - 1 H pyrag, , 4-d]

I\XI\! Iam noj mﬁopan- - ol (469)3 Il\/Bﬁ
Spec H=870. Step 5% rati omCaf

anesul fq.m¢ - -(2 trisnet hyI Si f\lanyl et hoxy
(B O )

pyrazol o[ 3, 4-d] pyri m di n-4-yl am nof(prgiﬁ*l-/\& H3C,
OHHIC ~COCHNHNH N~ N _H3C SN NN MPBA HQC N

4-JTHREIoN- Meth}&uﬂ@h?)ﬁ(‘i t‘f@fieﬂkﬁllsﬁhﬁ%ﬁé@me%hyl -1H-pyrazolo[3,4-d] pyri-
t hyl sul fa

m(lcgm? T H ety K52 |ram9 ) vge Aiselaved i P 7L afidrp iEE ol dethgaming (239 mg,

2B¥3 inwhéli Waé’raddéhadﬂdrtﬁla raa&a@arﬂn&uﬁla waéd &8 réior }oudIRDurAS)-1-amino-
was d| ssolved in a Qﬁture of of THE and 2 nL

PIRPER;2-HePB A 4441 Fgn W??%%@EA adgbo repqipy mistyre was stirred for

cRHERM, Efé‘kic'ﬁ@n&ﬁxtu@@%h@&uéﬁcﬁ%&'b? al@Sof b %ﬁ%@l dof@rwds\WMartitioned
hours The reaction m xture qgquenched irgdl ti on

betpyeer, wast apd ethipcsials- E&thrgﬁtraﬁ erb‘@ﬁ%%a%ét edyppegr MgSOs,
fiRérRY andGRhEreted TiGerOtd@dddCore@NEY tolase (RS EIRRY- Meel@lﬂs@fahﬁm (2-

filtere 18 and eva orated under reduced

trbtfl%f&lggaélﬂ -thgryaethy éézﬂgymﬂleﬁzmwmiw@@an -2-ol

(4’6@%?9 NMsss ec. M+H=3
(R [ 6- l\/b hanesul fonyl -l -(2-trimethylsilanyl-ethoxym

eth 1H
Sup ézﬁeﬁ%ﬁfﬁ%r @‘334#%%%@54@@ bi(2-riipethy sy - eipigyraethyl)- 1H-
pARZolo[3,4-d]pyrimidin-4-ylamino ] -propan-2-ol

OH
HSC\\:\ HG oH
" INH
N e
PPN | \/N — N\
// \\ )
(CHy); © SI(CH3)3\/\O

1-[6-Methylsulfanyl-1-(2-trimethylsilanyl-ethoxymethyl)- 1H-pyrazolo[3,4-d] pyrimidin-4-
ylamino]-propan-2-ol (456 mg, 1.239 mmol) was dissolved in a mixture of 6 mL of THF
and 2 mL MeOH. mCPBA (447 mg of 77% mCPBA, 2.592 mmol) was added, and the re-
action mixture was stirred for two hours. The reaction mixture was quenched by addition
to water, and was partitioned between water and ethyl acetate. The organic layer was

separated, dried over MgSOy, filtered, and evaporated under reduced pressure to give 529
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Addi ti onal conpounds prepared according to the above
exanple are shown in Table 1. Step 6. Preparation of

W@ R)os08269 (2, 4- Di f | uor o- phenoxy) - 1- (2-t ri met hyPGI/ERI09$/601936
etlioxy 5 - 64 -
met hyl ) - 1H pyrazol o[ 3, 4-d] pyri m di n-4-yl am no] - pr opan-

méb%;-)g %Jﬁg%ﬁaﬁ@l@hlfdﬂﬁl ﬁ'ﬁ@tnmeﬂbﬂdﬂ&@lyl latthﬂnCEtBh;ygFléT ~plyrdzolo[3,4-
dlgyyipyignat-ylamigy] onaarn?-fql Maaﬁvéﬁm . 3.922

mol ) was dissolved in 5 nL dry DI\/F and sodi um

AdgdbhdleofnbodnddpreparbdiecorERedsthe Abone efangsl@hredhbwn in Table 1.
3.791 mol) was added. The reaction m xture was

stir d far 2
Ste;[ 6. P‘ngﬁgéfﬁ#g]r{y/%t & %Qﬁﬁﬁproﬂ&e %QE‘R}IE)](Z trimethylsilanyl-ethoxy-
m8fhlyBITH- pﬁﬁWﬁM}F}hﬁ%&Mdem -pir@at-2ppyri m di n- 4-yl
am no] - propan- 2 25 ng, 1.307 nmol) was added.

The r tion mxture was heated to 100C for four hours
\/Mg; irring, then was stirred for 16 hours RT.

THe reactl on m xture was gquenched by addIHlC
wat er, d was partitioned between water ando\\\gyl

The orgam_c_La;Leum separ at ed, dri edNsver

“fi and evapor at ed undesr reduced
%ess e| Th;é’ 15 r esid & purifiedp ashN™
é r&ma N)graahy (8% S@\@net hyl ene ¢ de/Q\

mg of
S(((B){ @, 4-Di f1 uor o- phen&fty) - 1(2tr|rrethyIS|Ian
-et:iwoxymst hyI) 1H Si(CH,);~_"" "0
pyrazol o[ 3, 4-d] pyri m di n-4-yl am no] - propan- 2-ol . Mass
Spec. MtH = 452. Step 7. Pr epar ation of

2,¢)ifluocphemol451H mgxfo%i—rph?@l i weydissiotredyin 420} dFBDM B jppgdsodium

hﬂﬁk%,ﬁ%@agﬁlfﬁg{ legeBES%W{M ﬁ"' Oﬂ% o "x@% 'E_iea_fhe reaction

IMEKtWR RO0EH88 5345 rROTHERICINELD R)9BE 6- methanesulfonyl 1- (2 tnmethyl-
silanyl-ethoxymethyl)- 1H-pyrazolo|3,4-d] pyrimid in-4-ylamino]-propan-2-ol (525 mg,

-

1.307 mmol) was added. The reaction mixture was heated to 100°C for four hours with
stirring, then was stirred for 16 hours at RT. The reaction mixture was quenched by
addition to water, and was partitioned between water and ethyl acetate. The organic layer
was separated, dried over MgSQy, filtered, and evaporated under reduced pressure. The
residue was purified by flash chromatography (8% MeOH in methylene chloride) to give
258 mg of (R)-1-[6-(2,4-Difluoro-phenoxy)-1-(2-trimethylsilanyl-ethoxymethyl)-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino]-propan-2-ol. Mass Spec. M+H = 452.

Step 7. Preparation of (R)-1-[6-(2,4-Difluoro-pherzoxy)-1H-pyrazolo[3,4-d]pyrimidin-4-
ylamino|-propan-2-ol

OH
HyC~¢ OH
\\\ ' Hsc\i
R NH
\©i N= N HCl F Fo 2
/ A\
N | N
"\ /7
) O)\N H
Si(CHy);~"" "0
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-65 (R -1- [6- (2,4-Difluoro-phenoxy)-1-
(2-trimethylsilanyl-ethoxynethyl) - 1H pyrazolo [3, 4-
wa@poospsizad di n- 4-yl am nol - propan-2-ol (258 nyg)P@EEP2005/001936
di ssolved in 8 mL MeOH, and_@;6 nL of 6M HC was
added. The reaction m xture was heated to 80C for 3.5
(R qures (2,4- ey rePhesbxy)-The- trle@&ﬁylﬁnnm érhlebrcﬁnml)que £dlo[3,4-
dition to mater Pg part t|on d g
mrrerdnaﬁdv S0P -PaeRANA-6! Z?ﬁei&awé igso}vag & »and 0.6 mL

of SRPAICALRSad Ll gde RMEHoMISPEe vhdsIHeRfRd0 s87T forejVﬁﬂ@rh@t ®en cooled.
under, reduced pressure The residue was purified b

The|rgagtiop nighie gt asRghed bipwdiiandoi wats R |“@ﬁ8a%H1061F¥ begween
watte agrdve%hﬁ %@etrre Dhe drnit toyBr Wb sépdtutddy eﬁ@d pheng s filtered, and

I d di n-4- -
evmgér o oeroqgﬁl}lp p]g%%/u{rle g?bl?)?%l uéwgglﬁlgltﬁ' %fealﬁl c romatography

(lé(%)MéOf—ﬁn(rgetﬂgQrethﬂ&[&? RNEHOXI) mBIFQRPL bL@yar a#Rbed-Bhénoxy)-
d] pyriini Y anrno -pro an-2-o OH OH
1%@&@% I pioNdin=4-ylapiRe] eﬂmae ol. Mags Sgecy M- =322

N ONHONH N iodo succinimde (35 ng. 0.157

0| Drepvariéh vie -BDiffler®bh -an6ud- RI=phyrito[3,4-d]pyrimi-

C?@ uor%sgﬂ ngig?%lﬁﬁﬁ§rgzolo % 4- d]py#%ﬁrdré 4- pr

‘hméﬁﬂﬁﬁ’w'fﬁﬁmﬁ“ -0l (42 my, 0.131 nmol) was added.
The reaction m xture was heated to 80C for two hours,
after 15 mbrph an additional 35 ng of N—|odo OH
succer mas added. After heating for the \ﬂe\e

hour s a an additTomal—35 Mgy of N-i odo

su00|n|n1de s added. Therreactlon mx- ture wa

5 more hours, thefi~goghes Eo
xt re Cﬁangyeﬁoby addr te
ed bet n/water and -« >

" N
The or anl | ayer was separated, dried over Ng§%nr H
filtered, and evaporated under reduced 20 pressure to

iye 64, ny. f . .
NYodqsesinaig e (P Bieol BemER) wa disabradip gypk ot PR B4Ry 1-16-
(2yr- D[ﬂuordJﬁheﬂo AM-pRhzddé Gplaﬁl]-p?zrlﬁhdlﬂ\@%alﬁmeq: profrdd-z-ol (42 mg,
448, H £ %ffﬁratlon f
0.1y mmqlgwgspdge qrarcaloaﬁa%%waghf%eér% 8%y~ o FrQ BpBrspatter
Wlﬁh@h‘ ¥h hddiHon#1y353Z06N {1(3icﬂsud§c1nﬁmge?véd§£ﬂﬁédcyAﬂm leating for two more

th(rs gtp Qﬁza;lo%i(d@%nf mg E‘?g@g@ sugcinymide was e’r\lﬁed The |Irleac't:lon mix-

ture was heated at 80°C for 5 more hours, then cooled to RT. The reaction mixture was

quenched by addition to water, and was partitioned between water and ethyl acetate. The
organic layer was separated, dried over MgSOy, filtered, and evaporated under reduced
pressure to give 64 mg of 1-{6-(2,4-Difluoro-phenoxy)-3-iodo-1H-pyrazolo[3,4-d]pyrimi-
din-4-ylamino]-propan-2-ol. Mass Spec. M+H = 448.

Step 9. Preparation of (R)-1-[6-(2,4-Difluoro-phenoxy)-3-(2-ethoxy-5-fluoro-phenyl)-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino]-propan-2-ol

OH on F
ch\.\-\ O._~-CH, Hsc\.\:‘\
F F F B(OH) O
98 gs g
N
X / - ~ /
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\ ONH\ ON H WO 2005/085249 PCT/ EP2005/ 001936 -66
1- [6- (2,4-D fluoro-phenoxy) -3-iodo-|IH pyrazolo

WO 3004408524pyr i m di n-4-yl am no] - propan-2- ol (2BOI/EB2005/001936
0. 447 mol ), 5-fluoro-2-ethoxyphenyl boronic acid (246
ng), K3POX4 (285 ng), and Tetrakis(triphenyl phosphi ne)

198l (QﬁdlDiﬂlﬂTbEB phéitdiel 23 (ddo- IIIH)—p)W@iIo% [addeigytimiddinTl- ylammo] -propan-2-

of 1330 Pl et ook e s b Y foRniged {ofe i) TarO (265

niH) mmﬁel&xram@rlpﬁﬁmpm@pﬁma)tpmgdmﬁﬁo)Etalﬂscm 7@“@@) h@femmad to 2 mL
wat er. and. et h ﬁﬁa and.t he oEgan

c €
oG BRI Vegs i peafd andrtagreagip 855%? Ypgheated to
180vdebr [EBGaRES. pﬂ‘ﬁ& sdit€on Mhgurasdsdaeritaed betwedreflater and ethyl

t hrou ilica usi n in
a%%ﬁ%@éﬁe prgaRc %m ‘f’?séalg%ﬁteé gff?%lf k\/fég@e iﬁﬁéﬂ?ﬁ @nggivgprated
ud 880rMaded Efbsﬁﬁ& hyheneidue Maofikded tHr@uQi MlecaG] Qsig 1096 MeOH in

mf@ylene cglo %e, thg] {alllrl{g rdob}P &%Sﬁéy ee scale %L%tutgl%x 10%fMe(S)f-I in methylene
ciabgay, |t%gﬂ/€'6@9 mazef (@ZD 3, FB @l@DﬁﬂldﬂrQipheﬂo)W)-@n{ Z‘@ihdﬂ:‘jf@ﬁﬁoro-

ti onal 0
Pé?ré’ba} cP%%@ﬁ%b%ﬁk Yrbmt% 4@6@9@0&5%% 2-4f & Mpiges. M+H = 460.
Table 1. EXAWMPLE 5: Synthesis of

AdGtiodal Bnipdbuahl prepatet @Bydrding td thedbdid dxdmible pleahow)in Thble 1.
- pyrazolo [3,4- f pyrinidin- 4-yl oxy] - propane- 1, 2-di ol

e Aoy o SRR ) 15 42 ChlomoarhepD 12k diusgephenogy)- 1E-

met hoxy) - pyrai8lo[3,4-d] pyrlmldln— -yloxy]-propane-1,2-diol
ret hyl sul f anyl - ]FprrazoIo[S 4- d]pyr|n1d|ne CH3 CH3 O

0,CH3 --- z z.r =10
Slery. B RRER L M B s b S ey yi-ylethony)-6-
nikChylsulfaiyDA Bingyrak [ 8 ddgplrisidiieum hydri de (0.656 g) at
OC. The resulting m xture was stired for 10 m nutes,
and then
4- Chl or o- 3- (2-chl or o- phenyl ) - 6- nethylsﬁi%amyl-lk#pyraz
olo[3,4-d]pyrimdine (1.0 20 g, 3 2137 ) was added.
The reaction m xture was heated to rek] sX for one

hour, then 2ol ed to RT. Water (150

acetate (38 ) was added, and the |a

par ated.” The agueous [ayer W@ﬁ washed fo r t|
et hyl : and tee c

wash mnth brine, d?ﬁe&<gy r

BOngent Fated under

To (R)-2,2-dimethyl-1,3-dioxolane-4-ethanol (2.12 g) in 10 mL dioxane was added
sodium hydride (0.656 g) at 0°C. The resulting mixture was stired for 10 minutes, and
then 4-Chloro-3-(2-chloro-phenyl)-6-methylsulfanyl-1H-pyrazolo[3,4-d] pyrimidine (1.0
g, 3.213 mmol) was added. The reaction mixture was heated to reflux for one hour, then
cooled to RT. Water (150 mL) and ethyl acetate (300 mL) was added, and the layers se-
parated. The aqueous layer was washed four times with ethyl acetate, and the combined
organic layers were washed with brine, dried over MgSOy, filtered, and concentrated under
reduced pressure. The residue was purified by flash chromatography (20% to 30% EtOAc
in hexanes) to yield 1.03 g of 3-(2-Chloro-phenyl)-4-(2,2-dimethyl-[1,3]dioxolan-4-yl-
methoxy)-6-methylsulfanyl-1H-pyrazolo[3,4-d]pyrimidine. Mass Spec. M+H = 407. Mp.
=119.5-122.3°C.
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reduced pressure. The residue was purified by flash
chromat ography (20% to 30% Et OAc 25 in hexanes) to

W@ c@bas493 g of PCT/EP2005/001936
3- (2- Chl or o- phenyl ) -4- (2, 2-digret hyl -[ 1, 3] di oxol an- 4-yl

Std-?;P.Z. heyepyrador@fi By B-S Hhdaryphbrt py-( 22 alimByl4- o) digxdlan -di-ne
. S eg. H = A407. =,119.5 - 122.3C. WO

7 l’ﬁﬁ%/g’fygéggﬁ%y bﬁ}%’ﬁﬁbﬁ%@’@f‘ﬁ%@é&%ﬂp}’w%{%p 2. Preparation
of

(S) - 3¢H:2- Chl or o- phenyl ) - 4- (2, 2- di net hyleH, 1, 3] di oxol an-

4- Hoxy) - 6- met hyl sul fonyl -1 H pyr agzotie,

X3,/4-d] pyrimdine CH3 CH3 O-CH3 O~ ,O 0 MCPBA O
Z C

3-(2{Chl or

di oxoOkg razol o
[3,4-d] pyr ed with

\ dure of step 5 of\Exaqple $+o
provijde 1.342 g of (S)-3-(2-Chl oro-phi@/I YT 4N £2,2-di -
Tfat -A~1L3 | dioxol an- 4-yl met hexy) 7

- 6-ret Ryl suFfonyl - 1H pyrazol o [ 3,48 p¥Fri nigli ne.
Mass Spec. M+H = 440. Mp. = 161.0-1623C. Step 3.
Preparati on of

3—gz_sghﬁnfééﬁyhlgﬁirl?{slo(‘z&h@ﬁwtﬁﬂﬁl,(3?diﬂi(ﬁ&rf-h%ﬁ@th@iﬂfo)D@He}hﬁslﬁl?anyl—1H-
PYF&Z,OQ][ai‘loax/]@Va'ﬁli@n? (1 et RSxmpmol s Feased B mAT @ ANsR Sl proce-
0 e idel : -(2- _Fhenyd-4- i
o8 516 SHROR PRl QB A R L at
meihy}-HL.3 digxoln - ylmedhaxyddr opthelsifonyim bl-prrazdlelSut-¢ Ipygimidine.

MASpel UG @S b eRied 18t 01R9Ggor 15 m nutes.
(S)-3-(2-Cnhnl oro-phenyl)-4-(2,2-dimethyl -[1, 3] -

Step 3. Preparation of (S)-3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-4-(2,2-dimethyl-
[1,3]dioxolan-4-ylmethoxy)-1H-pyrazolo[3,4-d]pyrimidine

CH,

oL -CH,

Powdered KOH (1.0 g) was taken up in 4 mL of 2,4-difluorophenol, and the resulting mix-
ture was heated at 120°C for 15 minutes. (S)-3-(2-Chloro-phenyl)-4-(2,2-dimethyl-[1,3]-
dioxolan-4-ylmethoxy)-6-methylsulfonyl- 1H-pyrazolo[3,4-d]pyrimidine (1.34 g, 0.305
mmol) was added, and the reaction mixture was stirred for one hour at 120°C. The reac-
tion mixture was cooled to RT, partitioned between water (100 mL) and EtO Ac (300 mLO,
and the layers were separated. The organic layer was washed three times with 2N aqueous

NaOH, once with brine, dried over MgSQOy, filtered, and concentrated under reduced pres-
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15

di oxol an- 4-yl net hoxy) - 6- et hyl sul f onyl - 1H pyr azol o[ 3, 4
-d]pyrimdine (1.34 g, 0.305 15 mmol) was added, and

WO b@s/0832¢9 i on nmi xture was stirred for one hourPGEL/ERROLN01936

The reac- tion mxture was cogded to RT, partitioned
bet ween water (100 nL) and Et OAc (300 nLO, and the
sdray Thsreskiue wae pﬁlﬁﬁédelﬁy prEp@a@«egaae TLCAFEY MESHA$EHylene

t h t b
P e SR G M T S Ea: fﬁ%rox'ﬁefﬁlxﬁ ¢l rgpenon)- 4
(x, E—du&&ﬂy]p[leﬁ diﬁ@oﬁﬁoﬁﬂﬂ@iﬂ? ; RSB /4001b98MidinB8Mass Spec.
purifie

d y preparative scale
( %?vﬂ%(}%q ﬁ%‘r@aﬁyl ene chloride to provide 1.395

Si(eﬁ)sl ﬂre(varaﬁﬁh of 0S)phENYL-Ghbrrd-Bhdryl)id-| ouifhiphe ey yy) 4H- f)yrazolo—

i L T ol

-75.9 C. 5 Step 4. Preparation of
(S) 3 [ 3- (Z}Chl or o- phenyl ) - 6- (2, 4-di fl uor o- phenoxy) -1 H

-pyrcazoloo_k 3 a
[ 3, 4-d] pyri il di n- 4-yl oxy] - pr opane- 1, 2-di ol 8B 0 o3
OHOH O O EFAV\V\UWV FU z0zz0z A PHFF

(S) -3-(2-Chlorog yl)-6- (2,4-difluoro-phenpxy)-4

(2, 2-di met hyl - ]dioxoaﬁn4yl

nmet hoxy) 1H 8 4-d] p i mi di ne (1.395 g)

F up i p3Q K di oxane, and 25 10 f 4N O-
RT

The reati m xture was stirre
Ter- t he reacti on m Xt ur exyas
cen vvater (160 nL) and Et QAc (300 'ni).
organi ¢ phase was washed with brine, drifed over I\/gSO4|
filtered, and concentrated under reduced pressure.

(Séhﬁdg %lcgﬁg)h}%ﬁﬁ %l litéleﬁllﬂhgfo d@@tﬂ §@ gfégﬁ%ggfyf hm%jg/c‘%xolan -4-yl-

megjoxg)-L Bl- mﬁaé@ [&rted lphamydine 61.398, @ -vahis tdkeo up-ipAe ndxdipxdts, and 25

el A Bt A PGP G2 an con

the Gnag;@gndslxpnepfaar mtlaon@}bﬁhmgentvmtm‘r(é%bm) enéiatmﬁt &0amel). The
RIS T e ——
redycebpressufes, ']de]:m@yq'wzm eftited thrgiigh silica gel Wlth 30% EtOAc in methylene
chibbidk & 15%(/1'3);‘ ks dTE w&]—%f Q—rﬂ?—r&}gc?ro—phenyl )-6-(2,4-difluoro-phenoxy)-
1H-pyrazolo[3,4-d]pyrimidin-4-yloxy]-propane-1,2-diol. Mass Spec. M+H =449. Mp. =
179.2-181.3°C.

Additional compounds prepared according to the above example are shown in Table 1.

EXAMPLE 6: Synthesis of C-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl]-N,N-dimethyl-methanesulfonamide
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WD 2005/ 085249 PCT/ EP2005/ 001936 -69 Step 1.
Preparati on of

wWa@2@@k/l0gs2a9 3- ( 2- chl or o- phenyl ) - 6- et hyl sul f anyl PCFER2005/001936
met hyl si |l anyl - et hoxynet hyl)ggl- H pyrazol o
[3,4-d]pyrimdine C C 9 C CI NTrNN

Stepsl (%@rﬁ&m’r ASCMOHSK;(}MZNO 153) Do -Srneihy [ /B (1 CHB)-Birhetl Isilanyl-
y Chl o hbo%qg] henyl ) - 6- net hyl sul fanyl - | H pyraz

ety R PG %5 o 0% ol e oy

to 100m_of dry DIVF, and the resulting solution was

cooled to C

(2-Chl org oxy-ethyl)-trinethyl-silane (6.8
m, ' S ) was added dropw se, and t {on
m xture wd Lirred for five mnutes. Sodilum hydride

(1.403g—Q. 0333 nol') was then added, a

m x ur g V\@Isi Sti rresdcﬁps\,%e\(gn/rru@les Ha<t; 0 eaction
Tk was partitioned between wat & and eg\fyl

acet ate. The |ayers were separat edg@f d\/he\g) aqueous
| ayer was washed twice with ethyl acef ate. The

combi ned organic Iayers were washed with brine,
4-Chirgheid ( thhﬂbro/\@hmy @niedWl&mﬂtfenylW—S%’rraidld)[t3e4'—élpyrimidine (10.0 g,

t Ih d °
0. O&O n%ﬁ %‘é %gge‘% Hon.l%ﬁr CIh 0 Aﬁ#ﬁg?gp s[ﬁ-teorgf‘{ltl gf‘)@ﬁﬁ&é& gvﬁs d&ed to 0°C.
(2- Chloﬁtﬂth)bxt-ethaf)fmméﬂ&l{’sﬁargz (618 mL, 0.038 mol) was added dropwise, and
the reacpl?% IlillXt?{]Iréwaﬁ stir g())(lp i%rlxgetrﬁ r?u)t lgftdh Xm%g;pn% Yigél g,gfﬁ.%glmol) was
thepyddead, dndh the rﬂ:&tﬁhemxﬁlre WaeﬂarealtfomrﬁOaﬁmutes at 0°C. The reaction mix-
ture %’gﬁ %a%glflo%(%cﬁbr %8 errllevpe%fﬁr) ﬁn)% eingsyl achéfalttseu l’ltherH)Lers whé ste;galr%&h%d the
aqu}dowlamwars [V\&slzﬂedct]/vmf with efhyl-adetyte] “Thd doﬁaldnaébfgyhkdatetamere

was, S&_I m de ﬁl_hggwét&waﬁer %{Fcl\f)\gr %&g%ter%g gn(? co%&trated under

redﬁte(dqjﬂﬁgsﬁfa 'Hﬂleaesd)ielWasqmrnﬁEd by Bedhi nitdmydtography (0% to 10% hexanes

: | f 9 .40 ' d .
i BRS80S OB il Bl g
metigkined-cth bYmethyl)} 1 Hipgpasbkeg3,4- 2Py Fimitlines stirring

sol uti on was added dropvvi se a solution of

Ste]i %C?re ara{lﬁ %JZC C[E‘ r(ﬁﬂﬁ% Zyﬂ}(n % %&9){@&%{% trimjtegfygfflarfyl-eth-
oxypaetliybi Hifw_raz()l@[ %@6 ];grmﬂv_lzilz% ydﬂn;N N- 1dwnarhytll—_mdt|hynél§wﬁbnaﬁﬁée
reaction mxture was stirred for 2 hours and

e action

H,C

'Z.-
D

o, ,0
Hso\w/s
- H,C NZ \ Cl
H.O g | N/
Si(CHy);~""0 N Chy )
H,C Si(CHy)5~—"""0

To a solution of N,N-dimethyl methanesulfonamid e (419 mg, 3.40 mmol) in 5 mL dry
THE at 5°C was added n-BuLi (2.2 mL of 1.6M soltation in hexanes 3.50 mmol) dropwise.
To this stirring solution was added dropwise a solution of 4-Chloro-3-(2-chloro-phenyl)-
6-methylsulfanyl-1-(2-trimethylsilanyl-ethoxymettayl)- 1H-pyrazolo[3,4-d]pyrimidine
(0.500 g, 1.13 mmol) in 1 mL dry THF. The reaction mixture was stirred for 2 hours and
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WD 2005/ 085249 PCT/ EP2005/ 001936 -70 allowed to warm
to RT during this tine. The reaction was quenched by
w@odasosm of 10 nL water and 1 nL of 1.2M HCIPCHEPR200$1601936
resul ting aqueous sol ution wag extracted twice with
20 nL net hyl ene chloride. The conbi ned organic | ayers
allueved tdmaed toRET ddir‘g@@lis tinhd, tHe@actiof s qaarehad bﬁ&cﬁﬁtlon of 10 mL

d The. resi due urified
wi g LRl RO e {OoMinG eb 0 e OREOR Y ah sy i with
20 mLghsttyldRd cHigrid. 'KBre[an{bchﬁfﬂrgirﬁc hb@@ Weye Eriddedviy MgSO,, filtered,
aqdééc{n%glitr;gjzd ééqel\tr %c{ﬁ%ﬁg ﬁlre;s;u;rg EN‘_%E} ue gse}tn?rYflle)d by|_fll-aﬁ¥ <r:harzomatogra—
ety to 30eh Hedasin Heinmrb 1V<§121[1n§ of €¥| ep(ar@lﬂbﬂﬁ &nyl)-6- methyl—

%ﬁ {7 Sl ghrphenuly o e faneeul cay Lo (2Kl etl o

mlethyltntiimnesdifodamide: y1 | - N, N- di et hyl - nethanesulfonan1de
H3CN , CH3 H3C~-N~CH3 0_ OS ONCI OHCAS N (iN

St%%??f%cgz%%[??g C% Frafll) 6—6?12 n|e§u onyls 1 ZZ_ frz_rﬁe_tﬁ};lszlanyl—

eth@eyrrethy ) Bl phyamylb 3)4-d ] pyrzmzdzn-fl—yl |-N,N-dimethyl-methanesulfonamide
(2- trinethylsiIanyl-ethoxynethyl)-lkkpyr-
ﬁ§£0[3 -d] pyrimdin-4-yl]-N, Ndi net hyl - net hanesul f on
déN( b4 ng, 0.997 mol) was treatﬁq;MAt@ nCPBA
gcedure of step 5 of Exanpl e T provide
(2- Cnhl or o- phenyl ) - 6- net hyl sul f of
_Ianyl-ethoxynethyl) 1H"py

usi ng|the pr
398

2 Je. wpec. MrH = A &ep4 Pr e Q dn ofCl
t3 af 0- phenyl ) -6-( 2, 4 diflu noxy) - ;}(2 t
rinethyP 218 /Ji

N
S§¢M§QML76LBg&ynethyl)-lFprrazoIo(S 4(d]pyr|n1d)n 4-vyl

- N'N-di methyl - met hanesul f on- ai ni dg,

H3C-"CH3 N O-S1 U-SINNC FO§—I3(§INNF()—|NN

C OO-1 ONN Si(CH3)3 --""-OF F
C-[3-(2-Chloro-phenyl)-6-methylsulfanyl-1-(2-trimethylsilanyl-ethoxymethyl) - 1H-pyr-

azolo[3,4-d]pyrimidin-4-yl]-N,N-dimethyl-methanesulfonamide (421 mg, 0.997 mmol)
was treated with mCPBA using the procedure of step 5 of Example 1 to provide 398 mg of
C-[3-(2-Chloro-phenyl)-6-methylsulfonyl-1-(2-trimethylsilanyl-ethoxymethyl)- 1H-pyr-
azolo[3,4-d]pyrimidin-4-yl]-N,N-dimethyl-methanesulfonamide. Mass Spec. M+H = 560.

Step 4. Preparation of C-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1-(2-trimethyl-
stlanyl-ethoxymethyl)-1H-pyrazolo[3,4-d]pyrimidin-4-yl]-N,N-dimethyl-methanesulfon-

amide
H3C\ /CH3
TTI H3C\N/CH3
0=S I
/] . 0=S
o} . g
N/ Cl
H.C )\\ | \/N ] N~ N “
g N F OH /k\ N
// \\
O O ) O N N
Si(CH,);~"""0 F )
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SI(CH3)3 O WD 2005/ 085249 PCT/ EP2005/ 001936 -71 C
[ 3- (2- Chl oro-phenyl) -6-nethylsul fonyl- |-

W@ 2005083184 hyl si | anyl - et hoxynet hyl ) - 1H pyr - PCT/EP2005/001936
azol o[ 3, 4-d] pyri m di n-4-yl ]-N, N-di net hyl - met hanesul f or
iam de (398 ng) was treated wth 2,4-difl uorophenol
[Bﬂzlct}ﬁoﬂ@tﬁ&% 996 ﬁ{eﬂ{s@ﬂlﬂéﬁﬂng(z ﬁ@rn@ch?l@ﬂdﬁﬂeetﬁf)xﬁhaﬁylﬁll-l pyr-

azobi%é cﬁevremdévzs’c ﬁhﬁa mezlzvgrng%a?rfemwrmer{é%yﬂsiWeﬁtreated

with 2 l'ledlhﬁd)ro?henol in the presence of KOH usm the procedure of step 6 of Example
silan

X h 1H- pyr
4 tqafiqre 287 W@tqﬁﬁv eEiaN d%%ﬂ 87 Fidsielmett-
sila Oetho—qxglﬁﬂé £1971) E’H h2lld em @ imidin-4-yl]—N,N- dlmeth ]-methane-
%11 ChI oro rﬁll ) yr 4-ditfl u}éro phenoxy)Y 1H pyr
sul g.éqn Mass Spec M

;I]gg” m di n-4-yl]-N, N-d| nmet hyl - met hanesul f onam de
Ste reparetion TB\l(JZ ChitFo h@nfb} 65¢2,@-diffufs - pheo&G) - FH-plyrakolo[3,4-
PN s ik S (68)5C o

]PP”S’"(”Q”éhY peayY "’Gt?ﬁesﬁf‘&ﬂ ’Fld%ro pheno)cy)-1-(2-tr
i met hyl si | anyl - et hoxymet hyl ) -

1H py.rgéol QiHB 4-d] pyrimdin-4-yl]-N, N-di met By meChar i
esulfona; de®(273_ny, 0.447 nmol) was dissolvel in 5

mL chl form 4 .5 nmL of trifluoroacetic-egd was
addedélr_ @ m xture—was—stirred for 22/ hgurs
THe

§ rea

, then oncent rated under reducedrpressure.
33§%§|du duewas partitioned between 100 nL Et OAc and
*Brine, and the organic | ayer was separated,

drled (MS™M), filtered and concentrated under

C-IeQUCRIrHHBESH)-6- (2 En@iflh 6St phigiowrs 12t i etHylyil anyi- lemnymethyl)

1H i%%g%o o %p_ql;@rrtléloo%:ﬁﬁ Olﬁ .2\]%) H %ﬁ m%h!grg\)é%l gffga%ge %’.’27% mg, 0.447
mrhbly Na® dﬁm)ﬁﬂ)S mbkcRpf@aahoand 2.5 mL of trrifluoroacetic acid was added.
e B X A s P BRI s
unﬁéﬁi@@lﬁ&a p@@s&ﬁl’fed TR rds@ldelieas db;@Meed?m&rm]IeodeIeO%h and sbdium boro-
hydrlge (109 mg, 4. 4% %nsllc)gswsa% ggdedc—rllh%agag: 1%1/1 %9131( g’rGe was s%rred for 15 minutes,
then concentrated under reduced pressure. The residue was partitioned between 100 mL
EtOAc and 100 mL brine, and the organic layer was separa ted, dried (MgSOy), filtered and
concentrated under reduced pressure. The residue was purified via flash chromatography
(0% to 40% EtOAc in hexanes) to yield 167 mg of C-[3-(2 -Chloro-phenyl)-6-(2,4-di-
fluoro-phenoxy)- 1H-pyrazolo[3,4-d]pyrimidin-4-yl]-N,N -dimethyl-methanesulfonamide. -
Mass Spec. M+H = 481. |

Additional compounds prepared according to the above exxample are shown in Table 1.
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EXAMPLE 7: Step 1. Preparation of
Cycl opentyl - (4, 6-di chl oro-2-net hyl sul fanyl -pyri m din-5

wo gioposeshanol 1 H~ 0 IN H3C St N C | D ~H¢EBEPHO5/001936

Cl  4,6-Dichl oro-2-nethyl sul fanyl -pyrimdine (8.0 g,

41.01 nmmol ) was dissolved in 500 nL 5 dry THE and
EXAMPM®E 2:0 - 78C. Lithiumdiisopropylamne (36.9 nL of

2.0 M solution_in hexanes) was added dropw se, and
S RS e B b Dl e S g e

was added, and the reaction mxture was stirred for

45 m nGit es at -78C The reaction > ghched by

addrtr n of saturat ed_aq ,aqueous anmo iu

aque us xtureract ed w t RFeny O\acet ate
Hand onblneo garnc | aygrs e i th
water, maé%ed wi th”briné, dr eﬁs y filtered,

and evaporated under reduced pressure The residue was

4 ﬁg&ﬁ%@gﬂ b%etb}’lglﬂf?n@f:g%%g? e @3)0 %lg)&ﬁsr/%litng )21\93? dllzstso ved iinUSOO mL
dafi THF m@e&ﬂd@ﬁ)h%@Iﬁlﬂm;ﬁh-dﬁydprﬂpﬁamn&-(yg DP-EbhA0M solution in
arati on

h%ﬁ?%gsrglﬁgéﬁewﬁf?@%%grﬁ%?%@é pROfE oy W;rré 2P mrigitss at

—75°®| Lycldgenmmichatsaldehydd (8.05 g18N0Nnnb] @r203dddd3 Gad SreMeaction

megrer ‘ﬁéér?PVFé £ %8 2GS 8F o S PRYARETNT WA Fushshsdiydiddition of
satyrajednigti bR @nngénilmychl &7d The AEREgus waiStuae HEOEMREted Rvith ethyl

eto e and.stirred d tro en .at
o g B B e TR 1 ot Ao B YRR SR brine, dried
(Miy$D, )} fiteeed, ah Htratpﬁrata'dlﬁndi@aé‘ducedil présstirelr Eh@ﬂzsi\das was purified by

bt Farogrria T 4 LBRRIQRR N ESohis) Folie By £ ot 5 lopentyl-(46-

dichisid-2aatthgloulfinyhpgahuliatsed)-agueniss @ Spet. M+H = 294.
bi carbonate. The resulting solu- tion was filtered

Sl e Ea i P L SR o Rle R Ptiidin5-71)-

mblid6xk, filtered, and concentrated under reduced
pressure to give 3.1 g of
Cycl opgnt yd.; (4, 6-di chl or o- 2- nethylsulfanyl- yrimdin-5

-yl)- . Mass 25 Spec. M+H = 29

2005 / EP2005.001936,. -73 St ep ration
of - Cro,

Hefe g iCyC opentyl-6-nethy|suyi§n§k /Y ol o[ 3,
4-d] pyrim -

Cyclopentyl-(4,6-dichloro-2-methylsulfanyl-pyrimidin-5-yl)-methanol (8.1 g, 27.62
mmol) was dissolved in 100 mL dry acetone and stirred under nitrogen at 0°C. CrOs
(11.05 g, 110.497 mmol) was added in portions over three minutes. The reaction mixture
was stirred for 20 minutes. The reaction was quenched by addition of 15 mL isopropanol,
followed by basification with saturated aqueous sodium bicarbonate. The resulting solu-
tion was filtered through Celite, and the Celite was washed with acetone. The resulting
solution was dried over Na;SOy, filtered, and concentrated under reduced pressure to give
3.1 g of Cyclopentyl-(4,6-dichloro-2-methylsulfanyl-pyrimidin-5-yl)-methanone. Mass
Spec. M+H =292,
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dine Ni H3C, SN C H2NNHZ /N H3C,S N N
Cycl opentyl - (4, 6-di chl oro-2-net hyl sul fanyl -pyri m din-5
WO giopposethanone (2.0 g, 6.868 5 nmol) was di SBOI/ERI0OF/001936
25 nL dry THE and stirred at-GC under nitrogen.
N, N-di i so- propylethylamne (2.392 niL, 13.763 mmol)
St Bapladrsh (?‘@M?BZGI‘O -2palbheykeanti ol L161- ra?dbﬂ@[_%z} d]pyrimi-
?ﬁa?rre}g@for ive m nuta}fetsoy7 %dram r@a{?}gOS EryL . L
4ol ) was added dropwise, and the reaction was
stirred for 16 hours, during which tine the reaction
m xture was allowed to warmto RT. The reactio

the organi c phase was sep
, washed with Qrine, drji

wash W‘t
niddt nd por at ed Hr}q\gq reduced plNess r
2,69 Nof £1 Chl or o- 3- cycl bpert yl - 6H,C. )\

met hyI sul fanyl -1 H pyrazol o[ 3, 4-d] pyrl i di M I\/ass
Spec. MtH = 270. Step 3. Preparation of

c;(oR)peil;ty(l-’§4 Gy IR etlfl st L Sinhia iy byl Fnbihaagné 0L Bg,4:868

mm}q%as@1ﬁg ecélq\?lﬁl\aﬁ@n@?% %%%asir:llrrzed g‘lc 0° rzder gljclrog%l’;I HN iiso-

pr@pﬁbﬂh@faﬁnﬁz wzqg% NBYAG3 @irﬁglg lgaals a@did‘dac&bbwisbtd@ﬁdrtﬁa Eﬂaﬁlﬁé’n mixture

I he I SSO

Wi Vmwnu‘?ﬁ %cfg?azwe/&%z%mma%@n@ﬁweia%% drppwis, and

thé 2ZeadBon Wﬁpiti)rré&?fér aslHQes, dUhR1gAdEr 1108 the ehetich M@Gure was allowed
heat ed;ﬁé‘? efiux, for, three hours i:fggleen cool ed%é FiT

toRrEY (@ RSHORTRINIE VaaPHIIOBFEREHET WAL dRd ghYi4feate and

theb h:jc%ﬂﬁ%ﬁxkrﬁ, stéldteHm:ﬁBgd W[ttﬁgafhlg& wﬁ@&@ M\@ﬁ)r&%paﬁai @dgS0,),
washed. W er snea w Il ne,

filfere %“rdefa’aﬁ?if&%ﬁ‘&ﬁ %ﬁ@&edﬁaﬁweﬁe@%&w& %f§4s G%f’ o-gipgentyl-6-

mBthSRularti- 1R yrdzd S 3@y Elpoaendink - Bfass Spec. M+H = 270.
rre?hyl srﬁllifgr%l - I—l-pyrazpzilqo[s 4-d] pyrpl m di n- 4-yl am no)

Sy el Bha -G oapiay o mep Il oo 3 A-dlpyrimidin-

4-yBnido)(Bogdyct-opent yl - 6- met hyl sul f onyl - 1 H-pyrazol of 3, 4-
d] pyrl m di n- 4-yl am no) - propan-2-ol. H3C OH H3C OH NH

P 30 HSCTOH
NH
O ——
HO N7 A\
g NH N
/\/ 2 ~ /
H.C H3C\S/kN N

4-Chloro-3-cyclopentyl-6-methylsulfanyl-1H-pyrazolo[3,4-d] pyrimidine (500 mg, 1.860
mmol) was dissolved in 25 mL dry THF, and (S)-1-Amino-propan-2-ol (1.758 mL, 22.32
mmol) was added. The reaction mixture was heated to reflux for three hours, then cooled
to RT. The reaction mixture was partitioned between water and ethyl acetate, and the
organic phase was separated, washed with water, washed with brine, dried (MgSOy4),
filtered and evaporated under reduced pressure to give 0.56 g of (R)-1-(3-Cyclopentyl-6-
methylsulfanyl-1H-pyrazolo[3,4-d]pyrimidin-4-ylamino)-propan-2-ol. Mass Spec. M+H
= 309.
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-1- (3-Cycl opentyl -6-net hyl sul fanyl - 1H pyrazol o

WO 3004/08524pyri m di n-4-yl am no) -prop- 5 an-2- ol PEEEP2005/001936
treated with nCPBA using theyprocedure of step 5 of
Exanple 1 to provide 0.60 g of

Step B) Plep(a?m@ﬂ @}f (menwlc;za g@tﬂﬁﬂ@%ﬂﬁﬂﬁhﬂﬂ{@yf@&@[ﬂ ajpﬂ’nmzdln—
%ly }SP |n- - am no) - propan-2-ol . Mass Spec

10 5PERats2 ‘ﬂ’reparatlon of (R)-1-

j 3-Cycl opentyl -6-(2, 4-di fl uoro- phenoxy) -1 H pyrazol of 3,

4,d] - .pwri m di n-4-yl am no] - prop C OH H3C OH

NH]q\ﬂ{iJ,~ I \ MCPBA N H3 0 ONOsp F

(R - bent yl - 6- mathylsulfo 20l 0

[ 3, 4- i di n- 4-yl am ng) - prop- a as

treats - 2, 4-di fl henol in thd séence of

ICOﬁQusﬂ g hhe proce ureé)ﬁpof step 6Nof angle 4 to
MGt & 58 Ny of (R -1 HC AN Ay,

[ 32 Cycl opent yl - 6- (2, 4-di f | uor o- bhén- N
oxy) 1H pyrazol o[ 3, 4-d] pyri m di ©2 4-G/| anmi no] - pr opan- 2- o
Mass Spec. M+H = 390. 15 Exanple 8: Synt hesi s of

LT e TR e

an 20084485244 vEfEFmEH?B&Q&Ar(gGhQ BbocediTid oBttep 5hf ERsraplar ab ipoovide

oo QR SrRRBERs Ser e Farectelh i
amiho )optdpbil-2MNoICMasChpds. Gi+H-=Badoyl lithium Yl HN N .
NOH] To a -20C solution of n-butyllithium (2.5 Mln

Stegr%g ?ﬁ?p\%célzo%r ! @g} ﬁ%‘g Cg/clgye?’z - %A{j ﬁtflﬂ&%&h@%é@ﬁ lﬁ}yr%}ﬁﬁ% 4-dj-

pyfidbdiniderigmibb]-prapap-266. 5 5 mmol , 1.22 eq). The
resulting solution was warned to OC over a 0.5 hour
period. The solution was then cool ed,t0 - %g,p and a
$6Put &N of 2)6-di chl oropyrazi ne (Al dr~°| C 24

55. 3 |mmol 8, eq) in THE was slow y adde V|a
Syri ngmeH Af addi tion was conpl et e,
= F
NZ MCPBA N
HSC\S)\\N N 0)\\,\, N
/,
7\ F

(R)-1-(3-Cyclopentyl-6-methylsulfonyl-1H-pyrazolo[3,4-d]pyrimidin-4-ylamino)-prop-
an-2-ol was treated with 2 ,4-difluorophenol in the presence of KOH using the procedure
of step 6 of Example 4 to afford 0.56 mg of (R)-1-[3-Cyclopentyl-6-(2,4-difluoro-phen-
oxy)-1H-pyrazolo[3,4-d]pyrimidin-4-ylamino]-propan-2-ol. Mass Spec. M+H = 390.

Example 8:  Synthesis of (R)-1-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H-
pyrazolo[3,4-b]pyrazin-5-ylamino]-propan-2-ol
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the resulting mxture was stirred at -78C for an
additional 1 hour after which 2-chl oro- benzal dehyde

w@ 2odos2lg 9.3 nl, 83 nmoble, 1.5 eq) was addedrdr/ap2005/001936

Wi se via a syringe. The 10 re@agtion m xture was
stirred for an additional 1 hour, quenched with

Stkydr hRttios oPCLEhlorbiR @dl&mﬂro aZBER. h@fh@thol(75
rrL)/@eéaE (90 ﬁrr% m x%u?jg)xgnd thenpy\é/t/ar rref)t_o RT.
reaction mxture was diluted with aqueous sat urat ed
sodi um bi carbonate solutioh apd extracted with ether.
The organic | ayer was se ang waghed-w th brine,
% @» ér n-Boditiiom sul f ateLfiltere ,lja gt Comk rat ed

to e a crudg oIl which was purifi
matagfr aphy Osii / hexanes (1:1) asNiheYel Ugnt to
gi ve (2-chl orlgpbenyl)-(3,5-di- chloropyrazon- &-yl)

nmet hanol (12.8 g, 44 mmol, 80%yield). Mass spec Mtl =
290. Step 2. Preparation of

T() 2——@%@0@1@&@ In}bt(t&],lﬂaldinc(hldemp YeeatieNAlAriyh,) 2663 inarudnie. dry THE
soI u{“\! urlder firgon Was adged 2, % %Ztetramethylclglpendme A(fdnchD?MS mlL, 66.5
nfrRelc hlzz) eqp [Ty bsuit(:R; sohdioah e mapyedzd 0?(20\5& » OBt R @kriod. The
S(%%‘%ona %%ss %\61{1 lee%;a%i% él\é@ d Soglglgldlr?ﬁg é%()fp%}éasigne gxldrlch 8.24 g,
5%. ésnuhb] g eqi)xh WEEF W\lecsﬂy addxd véd a R/'flngv eAﬂelgialﬁltlo'th@as complete,
the %&12%1%1 g?%ﬁrte%as d{%&d a% 7%% E)r an agdlltlonal lf 1|1c|>utr aftet whidh 2-chloro-
béx&ahiahpdedmﬂam 9.3 @3L., B3 dhwblept .6 py)y ®d zra}dad diopeisb@ia@nringe. The
e\(ﬂ% 026_%;%%53 1}3’64-? é%@git%fbg/ggér, 3 p%cbwgdli hydrocgforlc acid
]F&nﬂpﬁlﬂ@tnmdﬂ , Otq)/ ethanoll (75 mLI)']/ THF (90 mL) mixture, and then warmed to RT.

3-chl. or o- uar enox r,azl.n y

T By Pt IR O oy R B bfrbpitefafution and
extradvtddl v@ﬂBetEeﬂ\l Me@tsa(ﬁlﬂéayélfg«lfaa sePdrate? 5ndﬂw)sh$:d iwithh‘tﬁmeoﬂn%d over

) C ropyrazin net hang

(i(%ulil syt t§ pfggeﬁg%%a cﬁ {Ongen iteﬂ] %ﬂ%&g A Fiuds Qﬁ el via chro-
ni2f dkratHyl usﬁfgdeMdeJexin@s {:las the Suantdd give (2- Ghl@ﬁt)phaﬂﬂh (3,5-di-

ot assi U nhat
R P PR T 6™ £ Parmtl SR O oL sPeb M = 250

t hen concentrated. The residue was dissolved i n DCM

Sap@. Prepstueidn of (hchiabgrengihnd3, bidichéorophhezipLg@mihdrayer
was dried over sodiumsul fate, filtered and

Cl_ _N. _Cl c
l ~
YNJ;/Q

OH

To a DCM solution of (2-chlorophenyl)-(3,5-dichloropyrazin-2-yl)methanol (7.1 g, 24.5
mmol) was added portionwise solid manganese (IV) oxide (25 g, 245 mmol) and the
resulting mixture was stirred at RT overnight. The reaction mixture was filtered and the
filtrate was concentrated to give (2-chlorophenyl)-(3,5-dichloropyrazin-2-yl)methanone
(6.02 g, 21 mmol, 85% yield). Mass spec., M+1 = 288.
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concentrated to give a crude oil which was purified
via a chromatography using DCM 10 hexanes (1:1) as

WO b@sezent to give PCT/EP2005/001936

[ 3-chloro-5-(2, 4-di fl uorophenpxyl ) pyrazi n-2-yl ] -
chl or ophenyl ) met hanone (2.46 g, 6.45 mmol, 88%yield).
StbpSSP efutioMyf[ 3~chiBad-5- @t@ﬁzﬂ&oroﬁﬁe&zb@fl@ﬁ/f&m ofyl]-(2-chlorophenyl)-
h% Iorophenyl) 6- (2, 4-di fluoroplienoxy)-IH pyrazol
M8 H %] - pyrazine. FN O\ CL HZNNH2 FI\ | NO F
NONNH OCL F 15 To a sol ution of
[ 3-chl oro-5- (2, 4- di fgauor ophenoxyl ) pyrazi n-2-yl]-(2-ch
orophenyl)- nethangrg 410.73 g, 1.9 mol, 1.0 eq) in
et hanol was added azine hydrate (O 19 nm., 3.8
The MEsulting n 3
for 0?5 hours

C

' Ttered | rel N
3-( -chlnrOahenyI)]% (2, 4 dlfluorophen-
oxy) - 1Hyr & ol o[ 3, 4- b] pyr azi ne (0.285 g, 9.8 ol ,
42% vyield) as a solid. MP = 240.5- 20 241.5 C Nhss

T§S ta%gmh(/t%?g §&auoféﬁr 2065638 24T) - AELAERENBR A8 A IBG) methdnone
e |

<251 sl %msn@ f@ea Rt nﬁﬁ&ﬁwas addes 244-diffaogerhsnph@roryy 7.3 mmol,

) BYd Ba@tsAlns cAbBhR¥ I BZ1 @% 8 mmof1.7 eyl ThE résuﬂlr@ rfvk@ure was
ONHONH F A suspension of

Stgrf(dzo‘@ﬁmgkll\lfoaﬁ Rernd)then G%C&HHP‘F‘# uE]Ff‘orﬁPﬂéH@)W? digsqlyrelrin JfNg and
whshed VAtV RZd b e ZThéQrhnid l-aﬁer‘%i@ tdied BveriQ@di‘tTﬂm ﬁﬁfa’&o Bltered and

tetrachl ori de was bybhled with chlorine gas for 16
CHyEREAtEE tegivivh FTugle ofliwirichhyas pgiied i ‘?héﬁnﬁf%’ﬁﬂbéf ugig DCM/-

h&QReLNtnat et dndeto 508 LatoRS 32,4 M@ ropRch DB peah M- (2-
by . chronato raphy gneth | ene

rifie
C}éﬂwﬁgwld rlﬁ%t apfne (346 g o4 G mm9l, 396 gie MazislgeCOMH = 382.
5- Chl or o- 3- (2- chl or o- phenyl ) - 6- (2, 4- di f | uor o- phenoxy) -
Stép‘hl PPrepariitioh of 3(A-hbR) ?h@@v)n@-(z  MAFB.0dpREn 0V L H=p13@10[39-1 ] -

Preparation o
PKW%”@.(S (2- Chl or o- phenyl )-6- (2, 4-di f| uor o- phenoxy)-IH
-pyrazol o- [ 3, 4-b] pyrazi n-5-yl ai ni no] - pr opan- 2- ol CH

/" H3C
E
ﬁj"fm o Qr\
~
F N
O Cl

To a solution of [3-chloro-5-(2,4-difluorophenoxyl)pyrazin-2-yl]-(2-chlorophenyl)-
methanone (0.73 g, 1.9 mmol, 1.0 eq) in ethanol was added hydrazine hydrate (0.19 mL,
3.8 mmol, 2.0 eq). The resulting mixture was refluxed under nitrogen for 0.5 hours. The
reaction mixture was cooled and filtered to give 3-(2-chlorophenyl)-6-(2,4-difluorophen-
oxy)-1H-pyrazolo[3,4-b]pyrazine (0.285 g, 0.8 mmol, 42% yield) as a solid. MP = 240.5-
241.5 °C. Mass spec. M+1 = 359.
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a FA\VdA FHY ~-NH31 / / N N ONHHNO Nv
OCHF F To a stirring ethanol (100 nmlL) suspension of

w®2@@5/0852a% 3- ( 2- chl or o- phenyl ) -6-(2, 4-di - PCT/EP2005/001936

f 1 uor o- phenoxy) - 1H pyr azol o[ 374-Db] pyrazi ne (0.66 g,
1.7 mol ) under nitrogen at RT was 15 added

S(eﬁ)S Pr@mdngf POpaoS- (2 3 plenyB-é-(oauliffuordpBenoxy)-1H-

‘ﬁ(dl xture was heated to reflux and stirred for
PJiréz 6r's

BFEFI ux. The reaction mxture was cool ed
and concen- trated under reduced pressure. The residue
was chronmat ogra d (2% MeOH in hexanes) to yi
ng of
(R -1-[3-(2-Cnl

rH P razolo§,4 b] py¥ azi n- 5y|amno-p@ aI‘NZO . Maks
Sp M =S N VO 20057085249 P20Rp5/
'8 nt hesi s of

(SY1-[8- (ZNChIHro phenyl ) - 6- (2, 4- d.f|u%rol}bher%xy) 1H
- pyrazolo [4,3-c] pyridin-4-ylam nB] -propan-2-ol
Step 1. Preparation of

RSB S SR B A5 i

(23170 § 75 nnwol 2ind508-rhL ichdbuo termehiogiida erag Bulbblegd with.cBlbrimewghy for 16

F dth
bR RE Dl B el oo i VAT guirenire R sy Bigced pres-
strief dridLie désica@pranpylidied be chr(oﬁ&tcsgrmhyo(fmemlam dbdrite/hiaxanes 2:3 to

1POFd 58T AT R e SR b PP R 4 SPu S Reioky £ pyr-
agol 3\/4}b]4@r$azathjedasmpm\lv&a :VB% syringe, and the
reacti on m xture was stirredfor 15 m nutes. The

S{fﬁﬁgt re&)ﬁ{c\lgﬁ) 1 3??13}; ?2222 lt)iz[loro en d) ? %9 4% u%%{),l %oed) 1H -pyrazolo-
[3eD | prbaiact Banond@ropant RolEt OAC The cormbl ned or ganl c
| ayers were washed with saturated brine and water,

dried over MpSHAi filtered and evaporated,_ The residu

was purified by SH col umm chromat ogra Hy usi ng
5% 10% Et OAC/ Q

pyrqldlnSXI)-rrethﬁ “

p 2. Prepar 'on of
-(2,4, gl\;rl *uor o- py

To a stirring ethanol (100 mL) suspension of 5-Chloro-3-(2-chloro-phenyl)-6-(2,4-di-
fluoro-phenoxy)-1H-pyrazolo[3,4-b]pyrazine (0.66 g, 1.7 mmol) under nitrogen at RT was
added (S)-1-amino-2-propanol (0.63 g, 8.4 mmol). The reaction mixture was heated to
reflux and stirred for 16 hours at reflux. The reaction mixture was cooled and concen-
trated under reduced pressure. The residue was chromatographed (2% MeOH in hexanes)
to yield 82 mg of (R)-1-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)- 1H-pyrazolo|3,4-
b]pyrazin-5-ylamino]-propan-2-ol. Mass spec., M+1 = 433.
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FN~NFFNFHOI O0OC F MO2 G F

(2-Chl oro-phenyl)-(2,4,6-trifluoro-pyridin-3-yl)-netha
wmeios08202 g, 29.3 mmol) was taken up in 80 nMRCDEPLNNY001936
tol uene, and nmanganese di oxi dgg26 g) was added. The

reaction mxture was refluxed for 2.5 hours, after
Exduhplh 92. 589n11hfes1adﬁ(61)4'19[|3a02 -Gl Bb-pleny sl €2)4- diheor b hehd01)-1H-

20 m xture was | rfg xed for_.anpot her hou5 ?nd an

addi t i onaPY#28lofb g REEHniada e #ToRH=2-of eact i on

m xture was refluxed for three hours, and was then hot
Step 11 Erepdrdtionofigh CERYd-pRenyl )T(Hﬁ,@&iﬂubﬁ)—p)}rﬂﬂn-\&a}ﬂ )-washes

with hot Et OAc (in several portions), and the organic

sol vents were conbined. The se¢l vent was evaporated

under reduced pressure, and the wgstgle was subj ect

FLo N ash chrorBa\t ography 5% tl_@) 10% EtDAc in hexanes) to
ve .55 g
1 )- (2, él,{ﬁcmcrrw‘ehzuraé@daom - 3¢yl ) - met hanone. Mass
. MH = 270. WD 2005/ 0852 PCT/ EP2005/ 001936 - 79
Step 3. Preparation of
(S)-(2-Chl oro-phenyl)-[4,6-difluoro-2-(2-hydroxy-propy

| am no) - pyridin-3-yl]-nethanone and
2 él,‘S)T(lﬂu@ﬂipmldmphéﬁ)gl 36.3@nbad) Whimkar vp (2 hﬂ_dj‘deWTHFoamd the re-

oo R e e e i e e i vesninty Lidst Gipogapyiamine

(42.30ML dd 2M solution in THF) was added dropwise, and the solution was stirred for 10

o A G, S S Rt e o

thEHEa crod rnomhne dvab stmr&BfBr uBdeinutes.gdhe neactios iak gidnghed by addition

Rt RnaBtR yantls ATVEs" ho oo quirorggs gaced once

witkditOiAan Tie xbmmbm&d&r@nh@hﬁs werestashddywitka satutated-BrBE€ and water,

hstlr The reacti Lxture was stirned.f

atfed Rk ESQY R grd S SRRy, oA e MR PSR Hopotomn
claatrmt@greplh;&@smgm%nl OWEthdHedmea ttdyldatseoz g dhe-CGdoeepisenyl)-

] xt.u e was e combi ned
(ioaf’é‘z} HigoTay ey nvg?%é g‘ﬁréog &fatssns%%(?ﬂ?’& g75ori ne and

water, dried over MgSO4, filtered and evaporated. The
Step i Guspavenwi(3-Chévto-pleriyASH, & oifluaro-pimidinrst g rrepiayone

usi ng 5% 30% Et OAc/ Hexanes to yield 652 ng of

(S)- gz C@I or 0- phenyl)-[4, 6-diflugso-2r
(2- hydpoXypr opyl ani no) - pyri di n- 3-
ion, and 1.338 g of .2

C?] pfienyl ) - [ Z,6-di fTuor o- 4- (X~ hydr oxy- pr opyl am no)
crpyrldi ng 3-yl ] - met Ma®one in a._sgcona fraction. Mass
SpE H = 327 for each isoner ] NVR was used to
CoR purity of the indivi dusorrers.

(2-Chloro-phenyl)-(2,4,6-trifluoro-pyridin-3-yl)-methanol (8.02 g, 29.3 mmol) was taken
up in 80 mL of dry toluene, and manganese dioxide 26 g) was added. The reaction mixture
was refluxed for 2.5 hours, after which 2.5 g of additional MnO, was added. The reaction
mixture was refluxed for another hour and an additional 2.5 g of MgO, was added. The
reaction mixture was refluxed for three hours, and was then hot filtered through Celite.
The Celite plug was washed with hot EtOAc (in several portions), and the organic solvents
were combined. The solvent was evaporated under reduced pressure, and the residue was
subject to flash chromatography 5% to 10% EtOAc in hexanes) to give 2.55 g of (2-Chloro-
phenyl)-(2,4,6-trifluoro-pyridin-3-yl)-methanone. Mass Spec. M-H = 270.
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Step 4. Preparation of
(S)-(2-Chl oro-phenyl)-(6-(2, 4-di fl uoro-phenoxy) -4

WO baos085229 ( 2- PCT/EP2005/001936

hydr oxy- propyl am no) - pyri di n-3yl ] - net hanone F F F F
O ONONFF G I HNHO~/ FC HNHCOCH 20 3 H3C
3. (l& azati]mﬂi (b1@a- @Vll%(ﬂpheré/l) [2176-491@61)401*0@25(2@}1;&#@@ propyamino)-

oled t stirr
Pf/réf? %ﬁﬁ et %“"(”8 apd ﬁ»g) @r%%ﬂm Wi U P Oﬁa@a%ém -propyl-
ahlifo )L BREA-BY I Minethanbhe Was stirred for 5 minutes at
0C, and then was allowed to warmto RT. A solution of
(2- Cpl orﬁ-phgnyl) - [4,6-difluoro-2-
(2- hyt+ 06Xy p
20g5/052 PCT/ EP2005/ 001936 680 Gg) ng, 1.79
in 5% ity THE was—added dropw S§ tof't he stirrP

&ol utli ong and %'SFh Hwas eqnt i
& e 5

t he dqueous mixture was extrac- tedhffth G OAc. TF
combi ned organic | ayers were vvashed wi th saturated
brine and 5 wa er dried over filtered and

(8 Eh6hlarepherre- (244 b %@YBGW %.V cmpipappred@ilas /6 mmol) was

tcal g iFl26 £BA% ﬁH@%dlcaoﬁamnw): GifleY bi@bd WS HBnO N, N- diiso-
Chl or o-phenyl

PFPED@‘thY SATYORE ol-gm(an ﬁ;mpawl f-ehplamerodpdand the
rb&idn %M{dre %E BRGRREO sIREP warRR €6 - 10ME Khith s#Bring, St1&Predction mixture

sy biEe bux(5 Fewoiol pife AYH yusbtics avenrterhsradibRe sy yied

anﬁﬁsﬁéﬁl Gilod8e &4 Watel PYRd :Q;ju@oﬂs" Yh:aieRels el fR&NwRh @tO K¢, and the
OHNOF HZNNH2 Cl Cl HN HN H3C OH H 3 C
cgmnblned organic layers were Washed with saturated brine and water, dried over MgSOy,

fﬂ@réd%n%@i&a@ae 'ﬂﬂe)res@dt(ezﬂfs p‘ﬁ'rifﬁleél ‘BEI ®1.RBERSX N gilﬁ"oﬁiéf@g%aphy

| 4-
g ST SIAY HeBrnca 16 SATIA Oh 8] oF- ChpTAPhaR Eh - difluoro-2-

n l 1 -
SR B o ap g e it o

Ghdaror Plamyhi b Fiél%%"‘ls 2ohdyorerropyl afr@n@omfrydn@ﬁ yl methanone in a

seddrldr G on T Veask Sﬁ&t MaH —'92)?tf&r &cMadneti Ht 81k Was 8ied to confirm
hours at 90C, then was cooled to RT and quenched by
pyady ef g individual isomers.

Step 4. Preparation of (S)-(2-Chloro-phenyl)-[6-(2,4-difluoro-phenoxy)-4-fluoro-2-(2-
hydroxy-propylamino)-pyridin-3-yl]-methanone

cl HN o
l HO F

(S)-2,4-difluorophenol (0.77 mL) was placed in a flask and cooled to 0°C with stirring,

and potassium tert-butoxide (8.1 mL of 1 M THF solution) was added. The reaction mix-
ture was stirred for 5 minutes at 0°C, and then was allowed to warm to RT. A solution of

(2-Chloro-phenyl)-[4,6-difluoro-2-(2-hydroxy-propylamino)-pyridin-3-yl]-methanone
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of water and partitioned with ethyl acetate, foll owed
by back extraction of the aqueous phase with

waoasvsaal et hyl acetate. The conbi ned or gani BCPRRRES001936

were were washed with saturatggd brine and water,
dried over MgpSHAi filtered and concentrated under

(650 4HE 807924 nR] PHBHE - drif H@IF\@&E&' added &ﬂﬁ)v\ﬁw tb fth€dirBig solution, and
preparative scale TLC (3.5% Nb&r t hyl ene

StERngag epntipyrdfor g %rtlﬁﬁﬁi e additignm fae WF%%W'&S then quenched by

a&ﬂh@ﬁ 'ofjﬁa[tﬁ‘ﬁl‘e@rh@ﬁmbﬁuﬁh ¥BloAd6 ai@weler, a2l the £cftreous mixture was extrac-
2- Chl oro- phenyl ) 4- dlﬁluoro phenox - 1H py rg%olo

tefizrm@h@ QY EhlenwAmWa AREPDIC Lyetsyatie yaghed Wﬁé%ﬁt‘érﬁ@ rine and

wited, Fididier Myso, Ilferdd H@ev@poﬁ&@dz m/r@ﬁ&%'@as pur1ﬁed by preparative
PCT/ EP2005/ 001936, - 81 Exa t hesi s

10:
SC@QTHC f%‘l% ZIOAF 5t bexgRen o yie 7(92 mg of %Fﬁgwmmw [9142,4-di-
ﬂnoﬂ%yfn i h?@rug;tr&x]gn@gﬁydibﬁr -BropyREIAG)-pyddiA PR 2ndhanone. Mass
[
SE@3E¥ Fo- phenyl ) - (6-(2, 4-di fl uoro- phenoxy) -2-fl uo
4-( 2- hydroxy propyl am no) - pyri di n- 3-yl ] - net hanone
E NréfmFath@ 8b- ﬂ[f (E @'lorb‘"ﬂhmﬂl)* 6d(2,2- cgludﬂf)\lphb@xj;) I'H@ymzolo-

.gg .E 4- di f1 uor opheno

% ﬁdﬂh4d”WV%§ PHRA SR ed to OC V|a |ce bath mnth
stlrrlng and potassiumtert-butoxide (3.1 nL of 1 M
THE sol ution) was added. The reac- tion mxture was F
stirged

m putes at OC. A solution Qf 0
( 2- ChIgr o>pheny [2,6-di -
f-hyu x-propy%aﬁrﬁe?-pyr|d|~ n et hang -

act i

m xture was allowed to
du which tine the reaction ' r med
Hfie r@ction was then guenched by addtti o of
saturat ed ammoni um chl ori de and water, and the

OUlfil o Jphbh 9 4€HHLBFI- 1L ﬁ%‘z 1028 -c]pyridin-4-yl-
132%%5?n8d ?rggﬁ??q [ayers mgﬂawgzﬁ fh sat %ijln R
amlmcvﬂepmpanx@aple(ﬁ% e &4 rowel) vy Sden urp| inpgpixgnrg9f 15 mL dioxane and

EFHISEBS SBUT dld Sl BioR1AAERLIYES mL

2SHERROR; A0N:AopRlL .ﬁ*%x@;@es [add &lyRo 500 ml)
wq:re;@d;}eé @fd the reaction mixutre was slow y heated to 90°C W1th stlrrlng The reaction

ié fv&%ﬁr%cpfo? I?S{%lu)fs z{t%éé t?erfngé %%[éel is) hﬁn&}?@/ ue%c}ﬁé ﬁ addition

droxy- propyl am no Fyrl i n-3- hano
Of Wg@r apd pwrtttwrneﬁ eﬂﬁhﬁ%’r}é ecgtzehlloved lpshb%@il e)ctracftzm Of the aqueous

P%]l%ezk\’lgkll Ilclldiﬂf)l‘?al QP‘?'T' QeéYe)tﬁ 61hd Yhndd &)r;%aﬁi)égﬂhgg%x m@f@@éﬂa mhed with

I n-3-y anone as roduct . hi's

sa;tnuad bno@lmd waiextdried avesMgEed ﬁéﬁereémdfonﬁﬁrttr@ée%der reduced
%@?é’k‘icb% ﬁ%& 'b re }ﬁﬁe }calﬁ EQ 344 MBORS in me|:c|hylene

eny uor o- phenOﬁy
dabdhen recrystalhzed from methylene chlorlde/hexanes to give 246 mg of (S)-1-[3-

(2 Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H-pyrazolo[4,3-c]pyridin-4-ylamino]-
propan-2-ol. Mass spec., M+1 =432, Mp = 171.2-172 °C.
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[3 4-Db] pyri di n-4-yl am no] -propan-2-ol FF FNOHNO
Il ~NI FHNNH2 C 1: F C HN HN H3C CH H3C CH WO
\VQ@@EM@&&Q49 PCT/ EP2005/ 001936 -82 Crude PCT/EP2005/001936
(S)-(2-Chl oro-phenyl)-[6-(2, 4-gifl uoro- phenoxy)-2-fluo
ro- 4- (2- hydr oxy- propyl - am no)-pyridi n-3-yl]-nmet hanone
Ex838leM®: ByfehebB0BE QS)wa{s (z eﬁto@stp\meﬁﬁ hxdr@&ﬂﬁ&wﬂiﬁgxy -1H-
t he procedure f Stﬁ Ie 9 to afford ngy
of (S)-1- [P3raeel ledich B%ﬂl@n‘mﬂneno -propan-2-ol.
(2, 4-di fl uor o- phenoxy) - 1H pyr azol o[ 3, 4-b] pyri di n-4-yl a
N0IPréjapRai 2- WAk $o- 6- (2, MiFlucrodhénodP2Fuoro-4-(2-
27 9- %8 SC@EX)I( | e ?M%g[l\/(%\P) magpzlln%lt:ﬂro a
hydexyPPRYlpie) %dd’ ”’4‘3 't% ory activity of
conmpounds of this invention in vitro was deter- m ned
by neasuring the transfer of the y-phosphate fr

(MBP), g a mnor nodification of et g
deSspibe n Ahn 10 etal.> J. Bi gl

p38 MAP k| was @Q- ed with SEK-
E§$n E. cbpl FKhokhl evzii al ., J.
Bi o ¢€nro272: 11057- 062 (199 t hen
purlfled by affinity chromatography uswﬁg a®Ni cke
col um. The phosphoryl ated p38 MAP ki nase was dil uted

(S)DZ KingssoBHEAR10.42 glﬂ)'%a% p(éé'edf'}?f epﬁ'é%k aﬁé cooled to 0°C via 1ce bath with
|no)propanesulfon|c aci d ycer ol

SRBSpHIL Bt S TAISEHEEE 1 obiol 4 T LRl oo aédgh The reac-
ti6h BSkdure NiaNstNred\?ortS%fn%@&%E 0.3k E(Qutld-n UMZS@Hlo%rﬁhenyl) [2,6-di-

ort ho-vanadate, 1 di t hi ot hrejtol es

ﬂeﬁll%ih(aéyydrq?@smroe&wwe@dpﬂifkgél-sd%anqthﬁm@ ]d)rmérﬂl 8/ mmol) in 8

nPVEPRGFR @Hd&i dropRgscaAded . doh A& 8PRh S Wah6ve, and the reaction
incubated for. 10 mn at 30C. _The ki nase reacti on was

iRUE wﬁ%ellcw-‘dttﬁ stintpaitvp bauess dering which simee e stackipn mixture warmed

tERME ahp 'r%h&@%a@ﬂ%n quea‘%e’dqgf dﬁ-'dﬁlorfdfts%rdt@& G TdnEn tRbride and
an additional 20 mn" at he reaction was

WeksEANhe dquenys aeidivig wes %D%Eﬂdd@ﬁhgﬂ&c aldiegronipéned organic layers

weROSRACH Wit 56: - MR bYas a5hd ?\ﬂté ecﬁ?erdadvgfjl\/%@@@ dlﬂ:@ed and evaporated
resi dual y-33P-ATP using oce | ose

Thergsidysaras pugdige bmremetwaﬁ@ple Eﬁ@.ﬁ%Q% &t@dc ushfﬁ@n@) h Yleld 864 mg

o8& htdubd &t (s @ﬂ@ﬁoeﬁhe(ngﬁ%a@% dﬁ'ﬁchﬂ Eﬂ%n&}) -2- dd%wq (2-hydroxy-
t he_above procedure ounds nventi on

PIRRyianpisQTd YHEinha-vi] nmilﬁﬁxap@ﬁetoeﬁthewnbg@ inppei(Znaklero-plgnyl)-[2-
f%@i‘ﬂm&o C%hegg))éy p6 eﬂhl)(/)l‘% 4-(2- hzydroxafl grog}(f)l?rénnpci% e@lrfgg -3- y'_l methanone as

a wna&qu{ust 4T3 e @Mdtwi nmyuusmwaﬁd}se@ Apetlyen thonedt gkp without

s&@shitRint ed a p38 1CG50 (M of

Step 1. Preparation of (S)-1-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H-pyrazolo-
[3,4-b]pyridin-4-ylamino|-propan-2-ol

Cl HN
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0. 004. Exanple 12: Fornul ati ons Pharmaceuti cal
preparations for delivery by various routes are

wo evosiosreed as shown in the 30 foll ow ng Tabl BGT/EP2005/001936
"Active ingredient” or "Activeggonpound” as used in
the Tabl es neans one or nore of the Conpounds of

cﬁ@ﬂ%)@(z,tChl\é%%%%?l@égi&-cﬁﬁ%T&%P&%ék;ﬁ)Ozlﬁ@@ro-4J%§Lhydroxy-propyl-
Composition for Oal A ni stration J'ngredient % ) i
g pyridined ﬁ emethapeRe &]ﬁ? g 1 §%mpgh (Wie & eaigd xyth hydrazine using

twggf&aawo&mgr5a1f@x9m§f’é)9ﬁlaeaffowﬁ@siin%ra)m)ar-gs-mm@or@%enyl)-6-
di spensed j nto capsul es _contai ni ng about, 100 ng each;
(@rtedilugresphenaxg il H-Bp prORi3rab yaidin flareap | -propsasgel. Mass spec,,
NepmRagit iNgp =f 287 Y so@dmi ni stration I ngredient %

w./wt. Active ingredient 20.0% Magnesium stearate

0.5% Crosscarnellose sodium2.0% Lactose 76.5% PVP

Kxasy }HyIWMPUFﬁ%%“EY@%gs%e ingredients are

conmbi ned and granul ated usi ng a sol vent such as

TRIBBMNIAP IR e rHibitdftladiivieoficonipd@Adsléf thE imretibRiMBiEo was deter-
into tablets (containing about 20 gg of gctive com
e

IpgA &y mvastriagithepransisr pathe vtelisisphatergron e P-Abhpp i38ikomase to

fO6 i- ni tian ' ' ibed i
515 Bl R SRER LD L 00 ST AT e AN B A
2 al) JoBioMéiHayil. 26a4220e4220.(1991g. Propyl paraben 0.05 ¢

Granul ated sugar 25.5 g Sorbitol (70% solution) 12.85

Fhe p\ﬂ%%gl%pyﬁtﬁ(d\@m%rf%é decSBbinatt 193§4MAEJ JAYRE LAY CCQE)Q[%@SSQA with SEK-
1 and MEKK in E. coli (see, Khokhlatchev et al., J. Biol. Chem. 272:11057-11062 (1997))
and then purified by affinity chromatography using a Nickel column.

The phosphorylated p38 MAP kinase was diluted in kinase buffer (20 mM 3-(N-morpho-
lino)propanesulfonic acid, pH 7.2, 25 mM B-glycerol phosphate, 5 mM ethylene glycol-bis-
(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid, 1 mM sodium ortho-vanadate, 1 mM
dithiothreitol, 40 mM magnesium chloride). Test compound dissolved in DMSO or only
DMSO (control) was added and the samples were incubated for 10 min at 30°C. The
kinase reaction was initiated by the addition of a substrate cocktail containing MBP and y-
PP_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, Bedfrod, 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-[3-(2-Chloro-phenyl)-6-(2,4-difluoro-phenoxy)-1H-
pyrazolo[3,4-d]pyrimidin-4-ylamino]-propane-1,2-diol exhibited a p38 ICso (uM) of
0.004.

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.



Colorings 0.5 ng Distilled water q.s.

ingredients are mxed to form
W@ivs08R8Y at i on.
Par ent er al
i ngredient 0.25 g Sodi um Chl or

to 100 m The
a suspension for oral

WO 2005/ 085249 PCT/ EP2005/ 001PGBHEP2008401936
For mul ati on | ngrediggnt

%w./wt. Active
ide gs to make isotonic

CYaipekitibafol Of£ Aldndnisk@fos! The active ingredient is

di ssolved 1n a portion of the

sufficient rj_nan titv—of —sodi

wat er for |nJeCt|0n A
m r-hJ or |J:~|a |£J han grh:lanL

Ingrediett i rring to make the sol Ut

Bﬁ/wgotonl c. The sol u-

At inbfedEage up to welght wth

vwater _far Lnj ection filtered-

gtor[f.%rerml nder of the
through - a 5 0 2 nicron

Lakpdsr ane filter and packaged

ndet%steril e conditions.

m gp@&htsyayatgor mulat1ron I'ngre

gr edient 1.0% Palyethyl ene

IE W . /W, ACtive
glycol 1000 74. 5%

Th@ ingaediente pre rixpd end doDeNsed B9 AsEles Aopteiingrboua ] Q) mg each; one

hfe%\ﬂ&’ %&%m?t@ d t&?@lg%s

nt o nolds " containing 2
For mul ation | nredl ents grans
6 A & IN t P her al
par aben 0. 15 Propyl

VBt hyl

#eSt eam bat h,

and poured
total weight. Topi cal
Active conpound 0. 2-2
oil 5 Petrolatum 10

par aben 0.05 BHA

ﬁﬁy&gﬁ@tea hydroxy ani sole) 0.
of the ingredients, except

L wiater g.s. 100 10
water, are conbined _and

Ah@‘aﬁtlé@rqdéﬁnébout 60C wWith stirrl

i W% A sufficient

mlgﬂg&ﬁmystéé%atg\fdl er—at about—80C {5t e added —wi th
vilgorous stirring to enulsify | the ingredients, and

OnetsearnteHese sadthed . s. about 10®.¢fe

Lactose 76.5%

PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated

using a solvent such as methanol. The for-

mulation is then dried and formed into tablets (containing about 20 mg of active com-

pound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount
Active compound 10g
Fumaric acid 05g
Sodium chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 0.05¢
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.




WD 2005/ 085249 PCT/ EP2005/ 001936 -85- Nasal Spray
Formul ati ons Several aqueous suspensi ons contai ni ng
wo cagiosizeut 0. 025-0.5 percent active conpound PET/@P2005/001936
prepared as nasal spray fornuBations. The formnul ations
optionally contain inactive in- gredients such as, for
Paxaterd] Eordrizatioar yst al 1 i ne cel | ul ose, sodi um

car boxynet hyl cel | ul ose, 5 dextrose, and the I|ike.
dr

Lh/ nehl ari e At Aoy e Ao & A Al o L Tl 1

Yy Oy OC T O Cati U hriay — T auutcy, U AUl UST |JI_I 1T 1Tasdal
I“%? §t formul ations may be del RO via a nasal spray
Appteangddpunp typical ly deliver]ioms gabout  50- 100

m-cr itaerce of formil atinon nar actiiat i At i ~nl
Ty~ I O Trer AC T OITT —Fl\ll AL

faV¥al
Liaan =~ L LR =4 LA %1

%@W@ﬂgéﬂ%dul e is 2-4 sprays qé\'(z%ﬁ&;kﬁlsfff“ﬁéou)r’g. Wi l e
WaRe 8F B§&fibn! NVention has beer 1dessri bed wth
reference to the specific enbd difﬂl—&—i@,—l—h&&-%@t,—————
Thesiivg ingredigplels dissrchy amoouen gkihe wakerifor 1pifetion 1A pyeient quan-
tidA s QUiBine AAPHES s TRoh RRled NBGR HRREL ®AHANMAhe BbltioRIboRMic. The solu-
Substituted without departing fromthe true SCPI rit 3nﬁl
tigp yad P ieeighivieit therempmdsrief the WAter fgriection, filtered through a
5 0.906fd It AhORS S r REd PRAG:dOuRRAREHR BAdiibas! ar
situation, material, conposition of matter, process,

process P5tep of steps, to the objective spirit and
Mm&&&%ent i nvention. Al such nodifications

are intended to be within 15 the scope of the clains

IaReaeged hereto. WO 2005/ 085249, RecJwEP2005/ 001936
-86- WHAT IS CLAIMED 1 S: 1. Alcompound.-of . the formida |

Apareipgregientc 4 RAWR2 R4 a 5 [2-0%)-R Wgk-R o\~ R N
DLl hykent ofcdilBpo~ BJ K N {TT) R X NR3IRSA XU R3 R A
z NR 3 g _a pharmaceutically [acceptable salt thereof,

Pelyoihalear glyc®B008 aryl, heterodrd#5%aral kyl or

[T rdFiel hrer ARAFEPEEN b stem A tatR 2kl [poured into mold
ngg}ggﬁ% tglmf(e?ﬁ elgerﬁ tg%et)ﬂéer:roac?c If/( ; R?S> ei S haydraog nuger HIO RO
centhiping RA gitgtahyeighigen, al kyl, hydroxy, am no,

het er oal kyl , heterocyclyl, heterocyclylalkyl, 10

ThydhorengiRa Kyl . cycloal kyl al kyl, al kyl sul fonyl,
_ﬁ%—sﬁ%oham do, aryl, heteroaryl,

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 q.s. 100

10  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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15

aral kyl, heteroaral kyl, -(CHRa)r-C(=0)-Rb, -(CHRa)r
O C(=0-Rb, -(CHRa)r-NH C(=0-Rb or -SO2-Rb, wherein
weR058832ydr ogen, al kyl or heteroal kyl; Rb is aP&EP2005/001936
hydr oxy, am no, heteroal kyl, -asyl, aral kyl,
heteroaryl, or heterocyclyl; r is fromO to 4, RS is
orallatlons het er oal kyl , aral kyl, heteroaral kyl,
het er ocycl yl, hydroxycycl oal kyl, 15 -C(=0-R

- - er ei Rc.i.s. alkyl ., het |, aryl,
Sg{egﬁ(%érl’g)%s es?g)reggng? Coélfcalnﬁlgtflé(}/r[% eg%lﬁyfq’zg%.gﬁarcqﬁéf;’%ve compound
arg prepayed as nasalospeayobrifulatidny Tls foirhtlegers @tbnbecaHhi8inactive in-

i S . ' or_. CRd erein Rd is hydrogen,
ggﬁﬁﬁe}%@s%ﬂgg 6f§ry é’xség}ﬁ% )r(%/lf:roglr'ﬁsﬁnﬁ?mﬁgihg%slekgﬂd?ure);élilp&%yrﬂgqh@l’cellulose,
deretr @eomidipk ik H@roRllotir aciS@RryRe, addb®fceidjudRpH. SThe nasal spray

oTolT)! I kyl: 20.Wis . 0, S(Om . CH2 or N ..
f(\;/}vﬁg{lel 1 r%q {ys@ef%%rﬁgf’ g aytasal sy aﬁ&r‘“’ﬁ?t%fewafn@g%ﬂﬁca | deliyering about
56rd 08 muicroditdey bf fobmulation pet ydtuationd Aopppieyicd igh¥hedule is 2-4 sprays
eﬁggigﬁqﬁy%gr-SOZ-Rg, wherein Rg is al kyl, aryl,

aral' Kyl”,” héteroaryl, heteroal kyl or heterocyclyl; or

R4 and Rf together with the atons to which they are

Waitedbh peesentyinfantion dahbeeardesytitlet] evithrrefegencd bo theispeddic embodiments

. = N or Gk ). Wherein.n is from
it SR bRl (Bl ThL iy WGP apiadyey e
nfade AN ehevdens yolyyple ;subdtightsd @fithbuﬂ.dep_Brt_ir% fgomf[l@rhz spiréc and scope

. " = . rein RS r ; .
o'ﬁ;fl(a'%gf . gagﬁﬁ%?@%Fg@ln’%nyéﬁoéggﬁéonﬁ ?ba{y ‘?6 é'?]a}deép lggrltp’t a particular
sitig(ieq) mRtekial, oompSEESIPL materebrocRs, procab kigb or &k, tdthe objective

: : is, .al kyl . 2005/ 249 . .
B S pE bt o AT SO B temeimiraded to be within
thetseops of thaildincoippeundia liesetof fornula la. 3. The

conpound of claim2, wherein k is 0. 4. The conpound
of claim3, wherein R3 is hydrogen. 5. The conpound
of claim4, wherein Wis NRf or O 5 6. The conpound
of claim5, wherein Ais 0, S or NRe. 7. The conpound
of claim6, wherein X and Y are nitrogen. 8. The
compound of claim7, wherein RL is optionally
substituted phenyl. 9. The conpound of claim 8,
wherein R2 is optionally substituted phenyl,
optionally substituted thienyl, or optionally
substituted pyridyl. 10 10. The conpound of claim 8,
wherein R4 is al kyl, heteroal kyl, heterocyclyl,

hydr oxy- cycloal kyl, -C(=0O-Rb or -S02-Rb, or R4 and
Rf together with the nitrogen to which they are
attached forma heterocyclyl.
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11. A conposition conprising a pharmaceutically
acceptabl e excipient; and a conmpound of Caim1l. 15
w@ 20050834 hod for treating p38 nedi ated di sor dB€T/EP2005/001936
conprising admnistering to agpatient a
t herapeutically effective amobunt of a conpound of
WCEHAT I8 CLAIBIEDIIte nmet hod of C aim 12, wherein said p38
nmedi ated disorder is arthritis, Crohns disease,

1.i Eéé’%‘gﬁ%&g&“%k@%ﬁ}q%fa?ﬁ?ffdmt respiratory distress

sSyn

‘ctive pul nonary di sease.

20 14. A conpound according to claiml for use as

therageutic active substance, in particular a
anti-infl aneefory activ& substa

conp cor di to chMai
ngdi gﬁmsﬁt ,Ncorrp&?)si ng.:a Eo

f orAt heCt r8at nent of a p38

15. Use of

3 .
. 4 a B)'%R
r th nug of a
ou\;NJI ac@BfﬁiRng Lo Eléﬂlm 1 (o)
18\ The

|
iNat.ed di sordef."z

i nvention a8 hereinbefore descri®ed. R

or a pharmaceutically acceptable salt thereof,

wherein:

R'  is aryl, heteroaryl, aralkyl or cycloalkyl;

R* s aryl, heteroaryl, cycloalkyl, branched alkyl or heterocyclyl;

R®> is hydrogen or alkyl;

R* is hydrogen, alkyl, hydroxy, amino, heteroalkyl, heterocyclyl, heterocyclylalkyl,
hydroxycycloalkyl, cycloalkylalkyl, alkylsulfonyl, alkylsulfonamido, aryl, heteroaryl,
aralkyl, heteroaralkyl, -(CHR®),-C(=0)-R®, -(CHR®),-O-C(=0)-R?, -(CHR?),-NH-
C(=O)~Rb or —SOZ—Rb, wherein R® is hydrogen, alkyl or heteroalkyl; R® is alkyl,
hydroxy, amino, heteroalkyl, aryl, aralkyl, heteroaryl, or heterocyclyl; r is from 0 to 4;

R’  is hydrogen, alkyl, heteroalkyl, aralkyl, heteroaralkyl, heterocyclyl, hydroxycycloalkyl,

—C(=0)-R° or -SO,-R", wherein R° is alkyl, heteroalkyl, aryl, aralkyl, heteroaryl or
heterocyclyl;

X and Y are nitrogen, or one of X and Y is nitrogen and the other is CRd; and Z is N or

CRY, wherein R?is hydrogen, alkyl, hydroxy, alkoxy, amino, haloalkyl, cyano, halo,
heteroalkyl, C(=0)-R°® or -SO,-R", wherein R® is hydrogen or alkyl;

1s O, S(O)m, CH, or NRf, wherein m is from 0 to 2, and Rfis hydrogen, alkyl, hetero-
alkyl, heterocyclyl, hydroxycycloalkyl, -C(=0)-R® or -SO»-R¥, wherein R® is alkyl,
aryl, aralkyl, heteroaryl, heteroalkyl or heterocyclyl;

or R* and R together with the atoms to which they are attached may form a heterocyclic

A

ring;
is O, CHy, S(0)q, C(=0), NR®, or CH(OR®), wherein n is from 0 to 2, and R" is
hydrogen or alkyl,

or R! and R” may form a heterocyclyl;

k
B

isOorl;

is O, S(0);, CH(ORY), NR/, or or C(=0), wherein jis 0, 1 or 2; R'is hydrogen or alkyl,
Rl is hydrogen, alkyl, —C(=O)—Rk, or -SO,R™, wherein RFis alkyl, aryl or aralkyl; and
R™ is alkyl.
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2. The compound of claim 1, wherein said compound is of formula Ia.

3. The compound of claim 2, wherein k is 0.

4. The compound of claim 3, wherein R’ is hydrogen.

5. The compound of claim 4, wherein W is NR or O.

6. The compound of claim 5, wherein A is O, S or NR*.

7. The compound of claim 6, wherein X and Y are nitrogen.

8. The compound of claim 7, wherein R is optionally substituted pheny!.

9. The compound of claim 8, wherein R? is optionally substituted phenyl, optionally
substituted thienyl, or optionally substituted pyridyl.

10. The compound of claim 8, wherein R* is alkyl, heteroalkyl, heterocyclyl, hydroxy-
cydloalkyl, ~C(=0)-R" or -S0,-R®, or R* and R together with the nitrogen to which they

are attached form a heterocyclyl.

11. A composition comprising a pharmaceutically acceptable excipient; and a compound of

Claim 1.

12. A method for treating p38 mediated disorder comprising administering to a patient a

therapeutically effective amount of a compound of Claim 1.

13. The method of Claim 12, wherein said p38 mediated disorder is arthritis, Crohns
disease, irritable bowel syndrome, adult respiratory distress syndrome, or chronic

obstructive pulmonary disease.

14. A compound according to claim 1 for use as therapeutic active substance, in particular

as anti-inflammatory active substance.

15. 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.

16. The invention as hereinbefore described.



