WD 2009/ 155551PCT/ US2009/ 048017 TRI AZOLOPYRI DI NE JAK | NHI BI TOR COVPOUNDS
AND METHODS FI ELD OF THE | NVENTI ON [ 0001] Tri azol opyri di ne conpounds of
Formul a Iwowhexctsszne i nhi bitors of Janus ki nases, f oPCEABA@OA4SIAK2

ki nase, as well as conpositions containing these 5conpounds and net hods of
use including, but not limted to, in vitro, in situ and in vivo di agnosis
or treatnment of mammalian cells. BACKGROUND OF | NVENTI ON

[ 0002] Myel oproliferative disorders (MPD) originate in hematopoietic stem
cells and priTRIAZQUORY REBINE JAK ENHIBIT ORUCOMBOUNDS ANDMEEHODS | s of
the 10 nyeloid lineage. A primary distinction between

Phi | adel phi a- chr onosone positi i | phi a- chr onbsone negati ve
(Ph-) can be nmade. Ph+ MPD res\lfﬁ]?féﬁitb-r?% rgﬁghjrrwﬁgfogenous | eukem a and is

driven by a bgrsabl fysio rotein th ri t het]c. .
proliferati gﬁﬁ)lbh- MP ngéoﬂolgyélﬁrher t %%Pg&snﬁigc(fﬁégé?@ﬁe : ?ﬁﬁ%h £hr ggl%dlloﬁ Chct

di sorders by rrhadgdasearfoetimsle NAKR kinasd,ms padlyayohdoitionetdtdifMy these
essential thronbocythem a (ET) and idiopathic nyelofibrosis (I M).
Daneshekd W, ®@musyneyand mythodsgl ysegnalpdinpabytaier dmfed fo.pY e 11851 28t hi gh
counts of red Z-QIV% iég%'o%i?”ofe 5&%%0%&1%%%10%1@ ET have high | evles of

circulating platele t untreated, di seases can result in
life-threatening thronbotic eye i ent i M- experience fibrosis
of the bone 20 marrow with séﬁggﬁ]ﬁﬁ?&fﬁ)&&mgh of henat opoiesis into
the spleen and liver. This prinmarily leads to splenonmegaly, which is

fol l oved by ggem a i N M@ldolsfeAios dMorddie (MPEHa&EziAge he RIRRPORSIC SstéRCONES
non-productive. These patients have a poor prognosis, although under cetain
condi ti ons t hesells sand beyirsarils dniyyifase am sleypted reoanisoefemepidy Borrealneslls if) the
transpl apnt. There is ng known cure far .Ph- MR [ ]

activatihg rrutlg?"s%i ilﬁle?%ee yrp(glsnilaﬁ% %Sﬁgs e ,&1%‘3?565 Z@g%(geﬁ%}%%gﬁ%ﬁﬁ% ET,
| MF and ot her ghsaRas@s+) Yhd tPhahdefptahhipaidsemt seghtive PHU-noth 8o added b6
patients with ET and | MF harbor this nutation. Myrgan, K J. and G1l/|iland,
D.G, Ann. RevMPlkggsulsginychsomo myeaggpyus lepeenya @ad in Ay By 2 beERBHYEOPr om
valine to 30p Lani theRRRdddi ¥ ok8littREoBPHS R1PYNBR HA KGR Ot ei n
(V617F). Addi ?%%rglt%nu(g}g‘{e?o}hs |¢#dj%§2§élcg¥rﬂg% yoﬁundg/i[n exon 12 ané
referred to assubglassifi’l nint@t itoees, diatisw hidsoedean byt irelateil ngasétiesct namelycan

lead to. MPD. Furthernore, a T N nutatjo S associ a ith.,. .
megakar yobl astli!’JQ%quéIEﬂ@ﬁi é{?raFi(§§$’I ﬁsse\i‘ﬂ% 'ﬂ&g‘i‘%‘? H’falei @qh\g\l}é idigppthic
identified in ﬁ%&&ﬁbﬂcﬁﬂék(gwﬁ?zm?vrg%(ﬁ@g,%T,tho}o’aJéZJF):mtﬁﬁsi g@gipnpaﬁm“ﬁtﬁ

activate JAK2, Wwhich | eads . I'n non-nutated form JAK2 is |linked to
cyt oki ne receptssff¢i frem hizp@oRpts TECEdDland cdishwhsicanpaticors witlyBT diase bighat ed

if the receptor jtself is.actjvated by.stinmulat] LLh t _
cytokine i gaﬁ]ﬁYfe ﬁé:fr(%lgplé% ipga\{eg%ts'ahﬂﬁgluentrie%te?hié%ﬂrdeq%e& Peast %gl %g@g%ﬁﬁt he
avai |l abi lity ofnrdate@@idfroriesticexanl Batidnbewtill 10K Hgeditndeitapds ef it bak@ ( EPO)

stinmul ates hemat opoi etic progenitor cells to give rise to red bl ood cells.
A mut at POn t hamagipyovigh absgpipt displpcentang /T hematoppesis e the gieen anddiysrt o

el evated | evel s, .0f . C ! et
Fequi ates pl at ESPRRRLEIeOE R plchBme by PR VEAER AROE! el Tikes
si gnal s t hr ougéf thAKRseaddhas herehtopait sl be@nadssnanfprptiadtkeeTheseqratiahts have sul t

from aberrant JAK2 actiyvation. 15[000521},Corr]g(?unds are needed tbhat inhifbit
JAK2, whi ch woRfQd R5REnoshedlhaugh underoetiie spadifipishgngan AF iyt by means of

nyel opr ol | Fer afy Yo hSRI HflcSmaftswBhlspi ALl db3GRIESlrdbr 3he MPD
responsive to the 1hhibition of JAK2.  Such di seases include both diseases

i n whi cR5JAK2 disecamet i vated by nutation or anplification, as well as,

di seases in which JAK2 activation is a part of the oncogenic cascade.

Nurrer ous  2Q0a03jor celAn hdtivesSngnmitdtionan tisatypdésise kiave INKhid avalizedivith
phospho- STAT3, which is a JAK2 target gene 00Q] JAK] initiall

i dentified in BVsEdedMFrand oibtetiseasem Sasuply %‘2@%‘%‘&? Wl%mgg,aﬂgr ut Ré%ﬂ .
Acad. Sci. U SofyenfR8yilPR- ot Ghis Gudebrd 1 I6HEAT 23! akf GfiiBRd,TRGE, Shown
that JAKL is %%g?ﬁg?llgfﬁif aégg@%-hym ca{ulsy ass0Ci at&6q with the 25 type |
interferon (e.dun RvNMegh39:213-2p2 (2008).nflhe mrtation(is.ag. exchdziggdroma valine to2 and

| L- 6 cytokine receptor conpl exes i ssel eva et al. ene 1= 24,
Levy et t3§| . ZB}E?S‘?’P%‘EW %\P.OS‘R}BP.&@:FIT t%? gpaturg. @%‘T%é’%%o@%&‘& é\?ggl:b
2002, Cell, 109 (suppl.): S121-S131). JAK1 knockout mce die perinatally
due to defects in LIF receptor signaling (Kisseleva et al., 2002, gene
285:1-24; O Shea et al., 2002, 30Cell, 109 (suppl.): S121-S131).
Characterization of tissues derived from JAKL knockout m ce denonstrated
critical roles for this kinase in the IFN, 1L-10, IL-



2/1L-4, and |IL-6 pathways. A humani zed nonocl onal anti body targeting the

| L-6 pathway (Tocilizumab) was recently approved by the European Comn ssion
for the twoeavewrssssef noder at e-to-severe rheumatoi d art hPCrits2¢oSosinecker
et al., 2009, Nat. Rev. Drug Discov. 8:273-274). 5[0007] JAK3 associ ates
exclusively with the ganma common cyt oki ne receptor chain, which is present
inthe IL-2, IL-4, IL-7, IL-9, IL-15 and IL-21 cytokine receptor conpl exes.
JAK3 is criticaddifiefal hywmiisdn K2, deveh@iyrdaindaiidexpnol 1 bed a¢fewed ands
mutations in JAK3 result .in severe conbi ned inmunodefi ci enciy (sa Di) (O Shea
et al., 2002, esen| 12 mogaienspmlso) havy #p aquvafing gefleel a9 £a1s Igad) & iMPD1o
regulating | YAREHES: o I85SN Ml HadRAbALRE IR MUBNAIBKSIOREREMAI 0ot ed
for i mmunosuppressive indications (e.g., transplantation rejection and
rheumat oi d ar tHindllyi, $AKQ Basonpatedns leve be@Oidbntifiadt inractte deukeRmsumat i sm
52:2686- 2692; Changelian et al., 2003, Science 302: 875-878). [0008] TYK2
associ ates ygood] t he t ype vbl7hhetdtmhdandtiong to adtividal KD, wHith Badd fo-MPD5 10,

I L-12 and I L-23 cytokine receptor conplexes (Kisseleva et al., 2002, gene
285: 1- 24; Wt flarr@p-mvtﬁed@msﬁ@é% ig ligked togyokingFrsapiels 05: EBY-Bo¥hO-R

Consi stent wi tfy it hi [ ' g LY, Ll n are
defective in ta;li}Sé’m&?) r?@ éroggfr eﬁs??:{tfv_ﬁtg?‘?{@%?&e{a{oﬁﬁ?igfg%n Y%gézgyg’?‘gﬁlg ?lﬂg A
ful ly human nonide tlenedgnatet ¢ haldye lighget Heghatdpeicsisassed wile suthanireguddted he

IL-12 and li- 20 23 cytokines (Ustekinumab) was recently approved by the
Eur opean Conmithiough theaveilpbility e“aftuﬁr%aﬁ’ﬁs'of g‘%o%’@“&ﬁ% &6% % egﬂl?fﬂﬁ%let“)‘/
psoriasig (Kr L{E@%r) SgﬁluPalteyhe%Q@c?poiéﬂc égtg%nitlol;]] celMBf 0idPRseBQedBloolRkRS £t al .,

2009, Nat. Rev. D scov. 8:355- addi t1on, an anti body targeting
the 1L-12 and mita@é fat oneopplasdddinedtivatibn fiioon EPOy itkerefofep teatls éatlemgiedr ohn' s

D sease (Manngn et al. 0Q4, N. _Engl. J. .Med, 25351; 9-79 S RY OF
PAVENT! ON' [ 0008y ener sitbbleH=iS R Halogn RO BT T et PG
2009/ 15555_1PCT%/r&L$apt%%ﬁé§1glt3 the TROSQWIRIGR 1S turfl aBS Rk R TBfoSigh §AMDOMERS OF
pharmaceutically acceptable salts thereof, wherein Rl R3, R4 and R5

R2, R
are defined hedl@iated leyadoai)inelstsren alsatremiltfiem abersint dAK2 acthiyiiioRaceut i cal
conposition that includes a conpound of Formula | and a pharnmaceutically
accept abf e ¢S] er, apmpamidsoare wedded| that inbibit1JA%Kdt Wich eveubt berbeneficré| udes

Fesponsi ve t o re IRl BT HCorrasE By e rgs ReblRt s uth b e, "
sel ected fromdl@Kdes tHAKZe rebpidiang o shibition af PEKD efich dldkasesBadigdt boik! udes

adm nistering to the patient a therapeutjcally effective amount of a
conpound of Folispases in, whigh1/2YKehdt Retivaiadobyinpaaiion A pn@BEEcaione ehoEllops,
treating or le i S { LV:.Qf i . C Ry onsi ve
to the Tnni bi (lSAsnr IS (KIS s dndh & ERREREICARCUL RUERER

i ncl udego adm nusibetélhlindsanthempatdngsies leave egtaleeelt iof phdspheSTAM3|, whichnsunt of
a conmpound of Formula I. [0013] Anot her enbodi nent includes a kit for
treating a di seH¥e? Brediesds der responsive to the inhibition of a JAK

ki nase. The kit includes a first pharmaceutical conposition corrPri sing a

conpound of [M896hul a | JAKA veeiindiely edenbfied ot sqesa formoyel kpagssSORIST-EN OF
THE | NVENTI ON {4381 ehere ol be.. e dd d kst I
enbodi nent s, e&gggb?leog' g\faﬂ\'/\hr}sl&%ﬁwg%lé L??%s r’g(?de%dlf%dr?)'t ﬁgéigégoa?rlggﬁ%}%gﬁ cal
struct ures andtiidieshdvashoWhithe JAel isnfuaotéradly wintl [phpscaysassodiatdd iwith the
conjunction with the enunerated enbodi ments, |t

they aré> not itPehdeeriesn (g LFaRhah R HoRMcE rqnhm%lsgle ﬁlﬁgﬁ%ﬁ?&ih@gd h? Le
modi 1 cat i ons, g e B B e B P St of
t he present i mig0DHnNass Rief MedCell Biok TH3I-662; Qifthes ki lal.e@002 Cell, 109
(suppl.): S121-S131). JAK1 knockout mice die perinatally due to defects in LIF
receptor signaling (Kisseleva et al., 2002, gene 285:1-24; O’Shea et al., 2002,
30 Cell, 109 (suppl.): S121-S131). Characterization of tissues derived from JAKI

knockout mice demonstrated critical roles for this kinase in the IFN, IL-10, IL-



5 the art wll recognize many nmethods and materials simlar or equival ent
to those described herein, which could be used in the practice of the
present iwW0oenyiBss51The present invention is in no way | ipeirttsdoowosgone

met hods and materials described. In the event that one or nore of the
incorporated literature, patents, and simlar materials differs fromor
contradicts this application including but not limted to 10 defined
terms, term uspged, sesHlbb fz@ hAi esize@ mdrdelonhkeaitibbly tirgsRipk itealli-6n
controls [0015]The term aIk refers to a saturated |inear or .

br anched- chai mathwamﬁwﬁmuéwbglmﬂ@f@aﬂb@ﬁprpa@ﬁ bulthe Eﬁ@@@%%lﬁ@l@?ﬂ%for

Cubst 1 tuent s QUSREERR ppRuale b Ale HISRERTERA S Mehandler BLTRUP. < one

to eighteen CaNapRﬁaummg[hQ&wC3ay32Vm)other exanples t he aIkyI radical is
Co-C6, Co-05, Co-C3, CG-Co, CG-C8, G-Co6, Cl-05 C-C4, or Cl1-C3. Exanples
of al kyl sgr cromﬂt] i ncl quK@las%cﬂye@,r ecaifiadly nwuat {hes gaeh asmnﬁhhyytokiﬁe

C}B) ethyl" (Et, -CHCH), 1-propyl (n-Pr, ro CH2CH3) opyl
(i - i - pr Opyneceptmm)»zlpch is prasgnt iprfhedl- 2nlL ﬁgdLbthw %-13

2- th | - - b CH t |
- CIT(E CH%) CH2 pCIr—lgg}%lﬁl(‘% Cﬁ?/tf)r I%é%’fﬁ/sl J%ﬁ-%lslu (Cgf@%ﬁ y y;ﬁlp h ngggl%eﬁéﬁ? yIy
(n-pentyl, - O—ﬁ@lﬂ%&ﬂ&ﬂd&@}ﬁ&tau&rsﬁﬁ UIA}KB I(esulaﬂ(sGIvE-}): Gbiﬁﬁﬂ%ﬁlﬁ)nunadﬁ‘membf

(- CH( CH2CHB) 2) met h 2- but

(G ap) O eGPy (& @HWL P00 g o e B T B ongrglai

L RSB by P00 o PR GRER  wie

2- met hyl - 2- penfoy |1m(nu6(>£ﬁﬂ§)e@ﬁiv‘€ Cid2@H8ns (e% ﬂnatshlylﬂl‘eaﬁelpmjeqﬂon and rheumatoid

G ot v 5 oS b b Ol 55 Ko 3 URGURTY! SoBd 2002

(- CH( CH2CH3) C"'éﬁ%h%kﬁﬁn etal. 32@53”%&1@»{& Pobury k7€) C(CH3) 2CH(CH3) 2), 3, 3-
di et hy1- 2- but CH3J C(CH3) 3, 1-heptyl and 1- octyl WD

2009/ 1555515 8:1:52009/%5’%% LARLETNG L Labkan | T shensndonl kngar or
branched-ch noval ent 8rocar on ra ca with f east one site of
unsat ur asi on, 10,elL- lzaamarlbdﬁ oackinn r@hepulbt eoimpledes Wﬁss@e\m ¢thad., 202 ngdne

radi cal may be i.Qn substitute epende th one Qr

substi tuents d%gsgi zgég{‘)ﬁﬁf’@u %a“ &I n(8|5&18%se]r} ?Qh%/c PRI, r%é 695%59% ‘and
"trans” orient @Bhs%%ém ®ith f%hlkef)ﬁﬁﬁafyveéné derFFed A "' TYND @Bfi@éhtOMinan BreONe

exanple, the alkenyl radical Is two to ei ghteen carbon atons (C2-C18 In

ot her exanpl esdeft¢te/eallnktefp§‘/ll intatfersal 1i-6, E2-161 B-122ndj B.-27Coigaglinaco ACBr
C2- C3. Exanpl es incl ude

( CH=CH2), prop¥1*? Pél Mrgekng}hezs%a}ealm‘? %@%ﬁﬁ‘ﬁ’%' and 11-

- met hybpr op- 13 c%@yﬂnes m@@@ﬁmana@nyds,re&umuy 2ppidytd b dlie Buropfanl Corhiisionl, 3
-dlenyl 2-nmethyl buta- 1,3 -diene, hex- 1 -enyl, hex-2-enyl, hex- 8 Iﬁny :
hex- 4- enyl | heféa thqtre@n@me@fymodqraems%e PBAHS p%f}@?ﬁimerg@f gral-280% Ni near
or bra”Ch.ed mﬁﬂ%ﬁh Nikq. ears2panb %lcﬁlae%f?a%oo‘éﬂ K, ?{tev' B 3 375% 9%')
unsaturation, 1.%€., a carbon- caf triple bond, er |n t e al kyny
radi cal may belmptdiooa) by stibsdy ttargeu[hg it HIndépanbléhQBprhwaysonedarwem)r e
substituents describe erein. | e exa the a dic
to eighteen caPIHHFP aflgﬁg origeplipg ﬁDcﬁeﬁ %le?ﬁleéél k%(ﬂ)é Iaf%) ? 1}/%51 cal
is C2-CLe, 20692768, C2- C6 or C2-C3. Exanpl es i nclude, but are not
limted to, yny? -G CH), prop- 1 -ynyl (-CCCH3), prop-2-ynyl
(propargyl, CH2C—CH), but- 1 -ynyl, but-2-ynyl and but-3-ynyl.
20[0018]"Cyc|oa|ky|" refers to SUMMMRY OFHINVENTIGNur ated or partially
unsaturated hydrocarbon ring group wherein the cycloal kyl group nmay be

optionally s i tuted.i ndependent.l ith one o re substituents

descri bed héﬁ&&ﬁ In d%@3%§ Sm“PﬁE&%fEPHEPHQﬁng%ﬁﬁﬁ?E 3 to 12 carbon
atons (C3-Cl2). In other exanples, cycloalkyl is C3-Cio or C5-Cio. In other
exanpl es, the cycloal kyl 25 group, as a nonocycle, is C3-C6 or C5-C6. In
anot her exanpl e, the cycloal kyl group, as a bicycle, is C7-Cl2. Exanpl es of
nonocyclic cycl oal kyl include cycl opropyl, cyclobutyl, cyclopentyl, 1
-cyclopent-1 -enyl, 1 -cyclopent-2-enyl, 1 - cyclopent-3 -enyl, cycl ohexyl,
1 -cyclohex- 1 -enyl, 1 -cyclohex-2-enyl, 1 -cyclohex3-enyl,

cycl ohexadi enyl, cycl oheptyl, cyclooctyl 3 cyclononyl, cyclodecyl,

30cycl oundecyl, and cycl ododecyl. Exenplary arrangenents of bicyclic
cycloal kyls having 7 to 12 ring atons include, but are not limted to,
[4,4], [4,5], [5,5], [5,6] or [6,6] ring systenms. Exenplary bridged

bi cyclic cycloalkyls include, but are not limted to,

blcyclo[2 1]heptane blcyclo[2 2 2]octane and bi cycl o[ 3. 2. 2] nonane.

~NNA N1 o o v o o g,



[ 0021] "Heterocycl y1" refers to a saturated or a partially unsaturated
(i.e., having one or nore double and/or triple bonds within the ring)
cyclic grwopodwmsi’dl which at | east one ring atomis a heCEmusawomisol?

i ndependently sel ected from nitrogen, oxygen, phosphorus and sul fur, the
remai ning ring atons being carbon. The heterocyclyl group nmay be optionally
substituted with one or nore substituents described below In one

enbodi ment, heterocyclyl includes nonogdcles or bicycles having 1 to 9
carbon ring nenbers (G -C9). In other xanpl es, 20 heterocyclyl includes
nonocycl es or bicycl es having CIRY <05 o C4-054 Exanpl es of bicycle

systens include, but are not limte [4/5], [5,5], [3,6], [4,6],
[5,6], or [6,6] systens. |In another embod neé?*‘ﬂé{erocyclyl i ncl udes
brldged ring systems having [2. 2. 2N [3.2.8] and [4.1.0]
arrangenments, and having 1 to 3 %etero tons selected fromN, O, Sand P. In
anot her enbodi nent, 25 heterocyclyl inhcludes Spiro groups having 1 to 3
het er oat ons sel ect ed fromN, 0, S and The heterocyelyl group nmay be a
carbon-linked group or heteroatom inked group. "Heterocyclyl"” includes a
het erocyclyl group fused to a cycloal kyl gtoup. [0022] Exenpl ary

het erocycl yl groups include, but are not limted to, 30oxiranyl,

aziridinyl, thsinhﬂt@d"nyérs, aiz&tdrld{tm:yd,, tamx(&hanybr; phareb@ngitallyl aReaptdbit etaltnyl ,

1,3- dithietan yrrolidi Jperidin hollnyl t hi onor phol i nyl ,
t hi oxanyl , plﬁgﬁﬁﬁf quhghﬁﬁi%eg%i?ﬂ 3 %@ﬁ%%&b i nyl , oxepanyl ,

t hi epanyl, oxazepi nyl, dlazeplnyl thlaze i nyl, dlhydrothlenyl

di hydr op§r af§f10] di hy dAepthenrgpbodimentat § U aiprmadegtical hgarRAsHioBnhat

t et rahydr opyr tetr n b 0
3-pyrrolinyl, %HM’dS gCf)gﬂ%gﬁ(?yrany PQA and%l%y , @%ﬁﬂX%%yﬁwB%Eg %hgétlanyl
pyrazolinyl, mdjlﬁ/mﬂ érdiehicle. di t hi anyl, dithiol anyl,
pyrazolidinylinidazolinyI i m dazol i di nyl, 3- azabicyco[S 1. 0] hexanyl ,

azabi cycl o [¢911] O] he pihaBier aRthodadt GicThdds % &eaidaeoﬁaﬂydungmrnebsesmgftha

het erocycl yl group wherein a rlng atomis substituted mnth oxo (=0) are

i ndol i nonyl , pgretHY @f AdigRsean ¢ONdIion FSROU YA (9r1RF @h&lﬁlqm OnFIpE THEE SYEy el v
10 groups her t I it d I n r nore
subst it o CRbbrrEEyRRPAREN o IRK IHIET INRSTRETPRS  Dhalabemte (2o
A.; "Principl esethbd Matlelen aﬂiﬁirﬁsftﬁﬁ:r}g:ﬂol the ﬁhtmmatthqrﬁpe@wmy BeaojimamouriNed Yor k,
1968), particularly CE ters 1 , 4, 6, 7, and 9; "The Chem stry of

Het er ocycl i c CotfyamEs © 0@%??@3 of anographs (John Wley & Sons, New
York, 1950 to 15present) in partlcular Vol umes 13, 14, 16, 19, and 28; and
J. Am Cheml(0033t. (196@1)“182 egBedimqny apadpdeser methad: %tre%te@r«gn 1essre@’fnér%“’*t 0 an
aromati c carbog t. 0 t

het er oat om i ndS% %éetljht ent QIIS%Q% e&él{t]cc(yi\@t?%m?etﬁ (%Ifsg\%etr? : ﬂlgxl%@%uglngm I%% akmase

remai ni h§ ri ngaoat/myrslnbelpsuy1enar bBin: nrghed daclydesgrdupsstereng 2O thcbepaupmu enal |y
substituted mnhh one. or re. substit nts desg ped ein. In one exanpl e,
the het er oar yI thgBgHlicalbng ?ﬁ@efﬂpﬂmg)@épﬂgwup ﬂg @WBR% ‘(C1-C9). In other

exanpl es, the heteroaryl group is Cl1-05, C3-05 or C5-Cl10.. In one

enbodi ment , [¥48hpl ar y Avether @mbyfhr@%a%udqs& ki fomperinga flisease omelisordes. 6.
and 7- menber ed,. eldhRe CRMAL hABIRRC 07" 2 MPAIR RELE OATRETL NBRAAIGN biry

sel ected fromnitrogen, oxygen, % fur. T n another enbodi nent
exenpl ary hetqﬂmahwkugaﬂumemmnﬁhumecmnpﬂﬂng|wgcmmpbmﬂb of Wrmola2d andns
wherein_at |east one a£onat|c ring contains one or nore heteroatons

i ndepend@nt | y GEFEEOBHIF U8 ni trogen, oxygen, and sul fur. "Heteroaryl"

i ncludes heteroaryl groups fused with an aryl, cycloalkyl or heterocyclyl
group. Exanples of het erﬁ@fdximmﬁwawwﬁwﬁmwﬁmm limted to, 30
pyridinyl, imdazolyl, azopyridinyl, pyrimdi nyl, pyrazolyl, triazolyl,
pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazonI

i sot hi azol yl[001dyr r ol yIRefeqemqeoMilhthwi b@quadeolim m}dtail i tndodrigin doehodimerdz ol yl,
benzofuranyl, cinnoli I . | nda I|z ht hal azi n

pyridazinyl, t% WP@Iaiaﬁ%ezII)‘&PI/rateﬂt%r %?I‘YPEBW%#% n“«}rl“"tua%?a%’fiafé’gflws
triazolyl, thi ﬁ@l‘ll@zﬁlleymveﬁﬂfﬂrﬁ@hﬁz% yaescrfﬂéﬁaﬁﬁQMhJunQﬁﬂlz Qfith” #ARMhmerated
benzothlophenyl benzot hi azol yl , benzoxazol yl, dqui nazolinyl, quinoxalinyl,
napht hyri di nyl, and furopyrldlnyl 5[0024]In certain enbodlnents t he

het erocyclyl or heteroaryl group is C agtached. By way of exanple and not
limtation, carbon bonded heterocyclyls include bondi ng arrangenents at
position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4, 5 or 6 of a

pyri dazi ne, position 2, 4, 5, or 6 of a pyrimdine, position 2, 3, 5 or 6
of a pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran,
thlofuran 10 thlophene pyrrole or tetrahydropyrrole p05|t|on 2, 4 or 5

Y o o o o o ) o o o




optionally substituted by 1 to 5 substituents independently selected from
by one or 25 nore ORa, NWRJ, oxo and hal o, and aryl, heterocyclyl,

het er oar yWoan@/sysshoal kyl are optionally substituted byPCTiUS2809%us931 i t uent s
i ndependently selected from OrRa, oxo, halo, CF3, NReRd, C-Cl alkyl and
C(0)(C1-4 alkyl), wherein Ra, Rc and Rd are defined below for Formula I.

I n anot her enbodinent, for Fornula I, alkyl, alkenyl and al kynyl are
optional ly subghbddinegtspyt will be3updhsbod Uit thel ndepandierdiniyd 30siéhicthed from
by one or nore CRa, NRcRd, oxo and hal o, and aryl, heterocyclyl, heteroaryl

and cycl oal kyl ingersioapioi hase eRbedimentst L@@dh%yorzﬁrae% the diyysefipR j ptended

i ndependent |y he e C nd
C(0) (Cl-C4 al k‘“sﬂ%g% ﬁte‘iﬁa%%%dl%ﬁ*&"%d l“‘gdr SdptehE E%g‘é tehai ealk-‘m‘ie
[0027] I n an en@ﬁﬂinrtﬁ(ﬂtscopé(@lft}ﬁlﬁrmdnalriventairkasl defiabdk bnyhe daichsal Guyerskiilledrie

optional Ly substltuted by 1 to 5 substltu nts [ ndepe dentl eI ected from
oxo and 8 hal e agngt larfewgm%e Behy grady a8 15%"111?%5 %‘gﬂg&o‘ie‘ﬂ elétJBsf]l‘(?sFuents

i ndependent |y e 0 Eeodl@h® usSdan t}N:\)ﬁBgt angr b Ghseal kWentivrer ei n
Ra, Re and Rd g(,r%gﬁ[? f?er{éé gae (])ﬂwc?‘ or Foursrru I a Inlanot herﬁésrrbodl r?wrslrllt for
Formul a |, al k¥he prabdae myentiordisah hnglylmmaddpttheanaﬂhb@s mylosatetials édscwedl to 3

substi tuent s independently sel ected from oxo

optionally sub]g"t ?‘Fd’t"@&f t&i?fty QoS %‘OTO%{J@&IP‘E%‘?{?@Q 1&@3&%@@%”?@@%?&%& from
CRa, hal o, Gz?’maf@ﬁ@ﬁdhﬁ&‘é’ ffom 6f caltkdliots REAIRatih, ifdgudnd bitdnAnenittaf toned

bel ow for Formula I. [0028]1n an enbodi nent, for Formula I, alkyl, aryl and
cycl oal kRl ar edefpmddnans ytesubisege, ideseritipd techiqeess wbghe tlikenthis iapabissiwgent | y
selected from Cl- Oﬁ% al kyl, (Co-C3 al kyl)ORe, oxo, halo, NReRd and C4-05

het er ocycl yl , n Re and 15 Rd are defined below for Formula I. In

ther enb For mul,a, | ., |
gg?i oﬁ;I Fy ﬁ@gl tute yoe%gtuo ]suffg‘f‘%tt?eﬁt athgipg%‘g%rgt%Fy g%‘%{?g cBa¢ 1 om
Cl-C4 al kyl, (fRn&dkh W@H&Qﬁmn%@lcaf‘%l@ermhﬂ%gchll@sﬂdra@&apﬁlabeb@b@ﬁbﬁﬁll‘y'

wherein Re and Rd are defined below for Formula I ]_lgl n an enbodi nent,
for Formula | suﬂolswylted mstezneoéemﬂwwdndn@h@mwe wbetltzmts dp%q‘r ad herging Usaniet ut ed

by 1 to substltu pendent sele ed f
C(O) 0(ci§ce al %ﬁn} tg‘ épfﬁr{iﬁf?fﬂ 8 R ?‘% n, 4G %Z*ﬁ%ﬁas?.: IP%
Formula |, al kistampios kieadlkyl raaied] i@h@m& @€, amtcmialmy, Spost Ct-Gged-By, 1 to

3 substituents in ependent|y sel ected from hal o, CH3 NH2, C(O 0(C1-Co
al kyl) and C(0FNGsCE+ECa. el kyiGs. Bspopbsoyf qik@agrouaﬁwoqueeﬁn%ﬂw roGEIo%des

bot h therapeut reat nt a h ti rePr S,
wherein the obfné’&etttle? r%qu)ﬁlt {I\g{? ?sq%% t%\Xn (%fegglge%‘a}é ﬁ“’g@a ?I?gg
physi ol ogi cal pﬂa,@ygectprzcdllzeﬂg)dezr propyllch Rs i-phepytlexGH@HEB)! 1 dutd pindhd of
cancer. For purposes of th i nvention, beneficial or ?e3| red ﬁg cf”ll
resul ts20ncl udbut}’bu@fbpgzﬁHﬂCHB)mQt@ﬁthb’bl'Péﬂﬂyé\ﬂ By sRuly 3)2),

30di m ni shment F% ! -QJt | 29008 CHARL)) Zzeﬂe&g} LprofiP Ly SARINY). state
of di sease, ow n ease progress or ation or
pal liation of Ct(éHdg)seaslepesﬂtydt e, (ne;mityd,em s@HﬁEH;(@Hfaé?t}h@lehartl-atntmlr total),

Sur vival a5 conbi BB RbERt od “SPbi val IHCKBE P Bkel v RO [tk Those

in need of treg{@RNLCHNCPIS- &B@Eﬁmhfy@a(dwmmbcmemgpdz &ﬂeq;qunbdylspr der

as well as those prone to have e condition or disor for exanpl e,

t hr ough 24 geneCHCRuCH(CEY)), or2- mh@sbhbnty\l\hl(c@ﬁi@fé(%h@m(ﬁﬂd ol -leixgbr frer i s

an amount of 4 CHBRAHE BTCIRGTr AERO R R Y RO PR (e

prevents the p@ryt(cggtﬁg)(gl{ﬁﬂggh)}tor@kﬂdﬂ%mz &htﬂl S(OCD(-’@Iﬂa)zCC]‘JHC)HzﬂHs@nUaI es,

aneliorates, or elim nates one or

ons of arti cuI ar
di sease, condi miegw!-2crentils or déﬁﬂ@%)@ﬁ(@%)&%&%ﬁ s ord- ’d'é?ha -Pep@l onsét of

one or nore sy t| di ler
descri bed here@(eﬁ)qﬁﬁe& casé 3CI§!F1t§ 19 ?ﬁgﬁh%@%g dtI_l!bC @ ez?#l% ?%e
anount a0 the @engl (HGH((CHEG‘JH@CH!QGHEMWEY diafetlpasreiartyloeC{GH 1@ a5 31 unor
size; inhibit (i.e, extent and pref erably stop) cancer cell
infiltration i firecthy- 2 b@ﬂ ﬁ)ﬁgﬁ‘éﬁﬁ&(ggﬁb I-hepfyland 1octd. 7 sl ow to some ext ent
and preferably stop) tunor netastasis; inhibit, to sone extent, tunor
growt h; and/or relieve to sonme extent one or nore of the synptons
associated with the cancer. To the extent the drug may prevent growh
and/or kill existing cancer cells, it may be cytostatic and/or cytotoxic.
For cancer therapy, efficacy can, for exanple, be neasured by 20assessing
the tine to disease progression (TTP) and/or determ ning the response rate
(RR). [0032] The term "bioavailability" refers to the systemc availability
(i.e., blood/plasma | evels) of a given anount of drug adm nistered to a



Bi oavail ability is an absolute termthat indicates neasurenent of both the
time 25(rate) and total anmount (extent) of drug that reaches the general

ci rcul at ivwo 2b0vorsssm admi ni st ered dosage form 100331ThePCamusgoodoasecer " and
"cancerous" refer to or describe the physiological condition in mamal s
that is typically characterized by unregul ated cell growmh. A "tunor"
conprises one or nore cancerous cells. Exanples of 30cancer include, but
are not rr}(med] to, CcaEheitaaimealkkyyphefts t®liashodR, brathed0Bain anondvaleken a or
| ynphoi d ma ancies. Mre particular exanples of such cancers |nclude
squanous cel | %b'dm@éﬁbo(léa@wal with tah &9asta s gjitka b YBSAEBRONG A e & FAbFRIbRNCer

| ncl udi ng Smldou?l% ({1“%696%1(:&1 iRy RdikaCRld lb'fén% ﬁ&?ﬁ‘l\’lﬁr shbdRiE ") |
adenocar ci nond “6f -t 18" and SqUAMDUS carci nona R cancer of

t he perltoneunn&ﬁemamﬂyeWHuham oAnaek, mgﬁﬁﬁmms<ﬁmmﬂmﬂnhehnpan0enmhﬂciud|ng
5 gastrointestinal cancer, pancreatic cancer, glloglastona QFVICZ%

cancer, vari aadiealhdeving |'Ger aphndBps” BPSRHIAUINSe R cEFCAYEBl o

cancer, colon GaRG&hns rﬁ%@lexﬁﬁﬂge{he A0l 2[ f"'aQﬁc% C@\}%Ct@rei He QAR RdmOT
uterine carcinoma.  salivary carcin dney or Fenal cancer,
prost ate canceC,-Gyyl \Imbt}reaamnples, hl;era:ikdlyd:&rdu:@ﬂ ;s Gepat Co- CG@CmCraoGnCs anal

carC|nona enile carcinoma, as well as head and neck 10can 4]

" chenot her aBelfbr% dgemples; @Cléﬁéh@l‘ﬁ CERD N l?ré}éepﬁll oF A1 ﬁz (e (gﬁg?ent of
cancer. Exa I f t ri T RSEVA r
Genent ech, Irrﬁcp ?pog engﬂgr m), ?g?gtﬂt}g g%% &Mﬁ% 20%&%2%{%cﬁ hc.( )?
bevaci ZL(IY&b ( AVASTBnM - Z%QErﬁlﬁGmnyl raitg-1,3RliEniA ) mh:ht}i}ﬂbt(tﬁillﬁ%éﬁ&, rhex-
Genent ech, Inc./Biaogen |dec Bortezom b (VE;WCQ M Il ennium
Pharm), Ful vés?f%YéﬁteX(q:i(SL@Eﬁ( ?I)Yl h@é‘t“"%@éﬂ@é‘é‘) nt (SU11248 Pfizer),

Letrozol e (FEMARA(r), Novartis), Imatinib nesylate (GLEEVE% Novart| s),
PTK787/ ZK 20948k (Nov£h¢|t§9m Gllayrivpl arsfeﬁs (1] axhrgan (¢Y) branghed | Monayafey

5-f| | _Wyeth
o Lapat i b (teshSgaN B yiFaP AR (8 SP(paud E’%&E‘%Cﬁ?{’% a

Sor af eni b (BAYA§}e9QJaﬁd Bah/eeémLa}bes)alkﬁnd Gefida i ﬁialg) bk RopSA(ally, sAbdtit@Zéneca),
AGL478, AGL571 (SU 5271; Sugen), alkylating agents such as thiote a and
CYTOXANEY ) cydndsoshdsah d’rﬁﬂﬁéne SF fypre §E|lPSF18+?§ESe setikad egeigy di g £xa Pe

i nprosul fan a ; I 0 a

et ur edopa, aﬁg 2@%1%51@ lsqﬁ?ltggi%%ﬁggﬁg%n%ﬁﬁwaégram ﬁ%glbl ncl ud| ng

al tretam ne, tthe elkpﬂyyleaxhnzdhsa@t Uz, (1016102305 Oppl 05 Phéh alikaheples include, but

(especi al Ty Bla?é’?é’oiﬁi“%ﬁ%%‘dt%ﬁﬁ Skt RohEY PEoR SBP i Hed nch MRPEAAY  he
synt hetic anal(&g)g Fﬁ@«l—C zf é&é’gbﬁ‘ yltyﬁéﬁ‘%‘%% 1065 (i ncl uding

its adozel esi éles n etic amal ogs); 30

Guboar myti niQRE Ui ngofoe @"yﬁ%&%?? "Gt oo T e Eadt oty

el eut her obi n; \RANRGFAL fﬁfyaqtdcatboﬁl ﬁﬁ’% cadhs twhdieinS BRNGYEbAkYIN gratipt mgeae
nmust ar ds such as chl or anbuci |, or naphazi ne, chol ophospham de,

estranustine, dptiesdlimswhstituied: indaperdeay nwith renehpho F@trﬁeﬁﬁlbﬁéu@%i described
hydr ochl ori de, hal LeqRl t

t rof osfam de, htﬁea%:o[ %ng%%(%{{r}@ {lﬂlgt osglrl(gpgk%{lﬁ?%?gdsp%%arr%rg?ﬂamé '(ﬂS In
chl or ozot oci n,othétegamples NS cldatkyli it CHRE;, OTI(I‘gk@IOI rie,ot}ﬁ:r axuhplas)ithmesst datiey]

antibiotics such as the enediyne antibiagtics cal i che m Ci
especi ally cal §ePR & & MPngefialts [Cadndoc &b ﬁéhé&rﬁn@i‘hﬁr SHegRe: ie(‘;‘&ﬁg‘@\]z#y@em
Intl. Ed. Englg.,(]l924) b?léy 33;5180.0,. AYREM s of 'n’f&lo@?&lﬁgcﬁx%mlcin@luﬁe

bi sphosphonat € gs Such a ddronate; an esperam cin; as wel

neocar zi nost ataynloptnpyhmyhhxbat}andycﬂ@eatydadl{:mlopﬂmp-rleﬂﬂl nl- eYIé‘Dhe}ﬂhé-eamlt ilbi otic
chronophor es) , acl aci.no ins, .actjnomycin ut hr.any, Zag rine,

bl eonyci ns, cadf OHBW#CFWI E@‘E}WX 'Cy(’?Lﬂhﬁ?‘ sLi hicylades Zti f‘lc?ﬁ‘,’ ex-
chromonyci ni s,3 dagt | pRME ict Un%ﬂ p (%@1&)&;@@' CdyRlononyl, cyclodecyl,

6- di azo-5- oxo- L- norleu0|ne xor ubi ci'n)
mor phol 3ho- doxayclehdday), a@#@mdnd@@ﬂqm] lEmm@bimmmwmntS’&f bicyclic cycloalkyls

lar ubi ci n, 18" i £ oA e oy s Sord ARLEHR, Bl E NG heno i

aci d, nogalanycin oI|vonyC|ns pepl onycin, potfiromycin, puromnycin,

guel amycin, rodorubicin, streptonigrin, g&treptozocin, tubercidin, ubeninex,
zinostatin, zorubicin; anti-netabolites such as nethotrexate and
5-fluorouracil (5-FU); folic acid anal ogs such as denopterin, nethotrexate,
pteropterin, trinetrexate; purine 20 anal ogs such as fl udarabi ne,

6- mer capt opuri ne, thiam prine, thioguanine; pyrimdine anal ogs such as

anci t abi ne, azacitidine 6 azaurldlne carnofur, cytarabine,

. B -, g L Y I I o



hor nronal agents that act to regulate or inhibit hornone action on tunors
such as anti- estrogens and sel ective estrogen receptor nodul ators (SERMs),
i ncl udi ngyof2009/ez3npl e, tanoxifen (i ncludi ng NOLVADEX( r PCTiusaungiofisem7
citrate), raloxifene, 20 drol oxifene, 4-hydroxytanoxifen, trioxifene,

keoxi fene, LY117018, onapristone, and FARESTON(r) (toremifine citrate);
(i1) aromatase inhibitors that inhibit the enzynme aromatase, which

regul ates estr@ggng uehd. Pxehpldr Sridgéebrlyclt) andsalk@yiGielate, bhosreen@anpl e,
4(5)-inidazoleggga§?%%§lutethin?de, NE%%SE r) (megestrol aceEate),

AROVASI N(r) ( elwited toa hisyclpid 2 dhpptane bigystohhi & |ocdtangr @orieycletp i Hpyans-
(vorozole), 25 FEMARA(r) (letrozole; Novartis), and ARI M DEX(r)
(anastrozol 40018t r aZzeffacd) ; reférs i tp antyclianaoogtashisivedarton grawpanpidgenally

ni | utam de, bical utam.d | euprol.i.de, and goserelin, ,as.. as
troxaci t abi ne { SEngthﬁﬁPi Yﬁﬂﬁ}%%%WHEO%:“ﬁgﬂﬁgﬂ%ﬂ§¥8§$%L?FW)IB#@Fein
kinase i ghi bi t 8¢agipld, he biyPigfhupl D FSE) LaFBODhioBIsS(CedChh) RNno#RASRample, the
ol i gonucl eotides, particularly those which inhibit expression of genes in
si gnal i ng pat hawil grounps Cedbedn 30other exsaplaribe @@l Broypds pCeraayli FauP-sOEH as,
for exanple, PKC-alpha, Ralf and .H AN i S) SUC

mp &ﬂigﬁe)n?e% alrl’]1 &ﬁ?%i{en(iglarbf)strrlwgl?gsyeg& ™! 1{} ﬁﬁle}qﬁ%?apy

i nhibitors (e.EPP@% VIl accl nes such as gene

vacci nes, for pisaR @oubddMRETd M fomatiEUMEGHNG fysed aoah-adomitio(ar)partially
PROLEUKI N(r) rlL-2; a topoisonerase 1 inhjbitor_ such as 14,ﬁéURTOTECAN(r);
ABARELI X(r) r nfpraixjingntixampli 8geérireunsgBistuge. BidaexiotohmitddeuPiedl v
accept ahe sal i hvat i y 0% 00 .
Hunanizgg nnno%%gﬁgﬁh’Et%@gﬁggéhM?%ﬁ%ﬁﬁe?%%gﬂfi@ﬁggpgﬁ?? ggghégggkglin
conbi nati on W telrahydronkathyd, dadnlaskkd. nhi bitors of the invention include: 5
al enmt uzumab, apolizumab, aselizumab, atlizumab, bapi neuzumab, bevaci zumab,
bi vat uzunmab [gg2(¢] ansi neHak2nt e OBt @lsi ne, cedel i zumab, certoli zunmab
pegol , cidfusituzumab, cidtuzumab, daclizunmab, eculizumab, efalizumab,

epr at uzumab,jp@f1]i ZuMabHefebNicRUMRberst @Nk WaiugaB@RR: O PHkHEY TRbat0BePATieC N,

i notuzumab ozogam cin, ipiliminmab, |abetuzumab, |intuzumab, matuzumab, 10
nmepol i zumab, nbavang euerab marpdovble wndler triple diondyMathin Hienmra) AYshe group in

nol ovi z b, nu [ b, ocrelizu j R .

pascol  Jamb, - HERPUE TR ps 35 Bl E e R LA ER R LA igrosen
ralivizumab, ragjdehzghedphoruesdndvidfiiplhe redsdihing iy atomssy beingabhon. The
rovel i zumab, ruplizumab, sibrotuzumab, siplizumb, sontuzumab, tacatuzumab

pli; .
tetraxetan, 1BeterRQYRlYlz&ioHD MaYab QBW}lytsé‘WtE‘étfﬁ TEB! ORDEF M%% FRpstituents
toralizumab, tgpaSEHZUTBR.  UGOLHZ WIRRGRIC ek Doty Hiligieh UAHAR  cles or
umavi zumab, urtoxazumab, ustekinumab, visilizumab, ™ adal i mumab, étanercept,
i nflixi mab andbichdeaniaivingt &rioeQkéartbd? rinABMe8ibérs] 6O CoMy dinhotRes ezamhleand

Abbot t boratori es ich js a recanbi nant exclusiv hu -sequepce,
A S T L T S R b R P s

i nterl eukin- 124055 QF &idyclel SRR ASTABILHE! Kt "Ré FT UshitedSo UEES, [A51,1T5 5],
application refers to a precursor or derivative formof a pharnmaceutically

active subst ant®6l (a6l [56), o5 §6.6f fysteasi dugnetben drebqsamprinheterocyglyloneiudes t o

tunmor cells co red.to the parent.,dryg [ in
enzymatically EBS d?gﬁ??EggﬁﬁyﬂgégngtEgﬂg¥[%%%igﬁfggL?L?%ﬁﬁﬁ%eﬁ%T%“125
active parent Hafifg 19686, hefor@atomVstle@dd frob BgOY §SandrP. Cangeithdchearbolieempy
Bi ochem cal Society Transactions, 14, pp. 375-382, 615th Meeting Bel f ast
(1986) &A&d St ehgtgrosyclyl includes spiouggeupssaiient np haismatpapnselsstefafretbdDr ug
Delivery," Direct ' , r t Rt e =267,
Humana Press (%ﬁ?&%ﬁg hg{r% (%(I%f&gf g g{)(ﬁl tr&?fé‘%? ﬁv%%?@o%nl}egcgag% ,0 pglejtte %;ér?oég not
limted to, phiiskhbgreup.30Hewioalyclyligngude ubserotiilyipdroep histe € orydpalkplg
prodrugs, sulfate-containing prodrugs, peptide-containing prodrugs, D-am no
aci d-nodi fi ed gf®¥8rugs, gl ycosyl ated prodrugs, 13-lactam containing
prodrugs, optionally substituted 15 WO 2009/ 155551PCT/ US2009/ 048017
phenoxyacet aff2&- cont dExempiav obetarpspelpbtarowns IRadudest hutypreg not limited to,
phenyl acgt am de- cont ai_ni. p S . oS ng~of: )
-1 dor ot i nd g b PP ERRAE et SRR MG A o R AR, |
cytot oxi ¢ freedihiegnylxamlidhydf§ pipetioingki @otbhulisyll hkibmosagholiayldehioxatylz ed
into a pro drug formfor use in 5this invention include, but are not
limted to, those chenotherapeutic agentg descri bed above. [0038] A
"liposome” is a small vesicle conposed of various types of |ipids,
phosphol i pi ds and/ or surfactant which is useful for delivery of a drug
(such as a compound of Formula | and, optionally, a chenotherapeutic agent)
to a mammal . 10The conponents of the |lipo some are commonly arranged in a
bi | ayer formation,



simlar to the lipid arrangenent of biological nenbranes. [0039] The term
"package insert” is used to refer to instructions customarily i ncl uded
i n conmerwDaboypasisages of therapeutic products, that comrCaius2émfgsonuti on
about the indications, usage, dosage, adm nistration, contraindications
and/ or 15marnings concerning t he use of such therapeutic products.

[0040] The term "chiral" refers to nmol ecul es which have the property of non-
super i nposabi |gipataBhylt haneplpé@mnymmoparetlaﬁﬂyr d&i@ﬁzirﬁjltth%pﬁr@yﬂ Moxaaepihylal
refers to nol ecul es which are superinposable on their mrror imge partner.

[ 0041] The ter rdiazepyboi Searepiaylr efibydroflienbnpsligsonsinyh halhwdideneyeal
e 2 congtdrydtdrtny b lienth W IRIRN i) | O REAROEMEAL, 31 1 e

atons or groupS in space ‘er eo soner

W th two or ngyeroligyit erRspyafoliahi, r @-pyryolamgt] whaslayiol ﬁmplymyar eithpyranyl r or

i mages of one anot her. Di astereoners have di ffeéqent pg ﬁ ropertr es,
e.g. melling pberngl deidioxglands purerlylspurazplifingl odithiap s lémalanyl
reactivities. ere se r resqlution
anal ytical pr Jye%toygg&gﬁic%gg@%& ecft@g%ﬁ? rHFhé/ |1 S gjﬁ%ﬂ)ﬂ? Hﬂatq oogfr?éa)%&]y1 ?

[ 0043] " Enant i caebisyclo[dfled]hemantyho astleraenins;am{@s? Jhexanglo np oixeinpled cof az e

non- superi nposabl e rror images, of ane anothe ) . _

2009/ 155551 PCTERERY nr!)’/l 0H8BR 7814 P STIBE e i c?&'i’s“\égf:‘i‘ itk O &R are
conventions usggbISh$I %ﬁﬁrﬂ@ﬁﬁh Y ah®! 1, PMioRo- thonP ﬂ‘&fn%loEdThe Mefekgoieh | |
Dictionary of Chem cal Ter 84) MG aw Hi | o0k New Yor k; and
Eliel, H and awipsnheSin arst eptemehﬁns@tstrlt}atedf lltdegelmeeﬂﬁowﬁbun@s or Ehe W | ey

S SO oS B s P e RSO SRR, Bl ek icel 1Y

pl ane- pol ari ze@nlnblgtbts ofl Mddest Helbdr@ cHo @E&’Iﬁl@tﬁ}l’"l ywagt B\zaaﬁmrptsrundYotme
prefixes Dand L, or Rand S, are used to denote the absol ute confrfjuratr on

of the nol ecul @68bdatticutaslyhapiars dedt br J) andfe TheeFhsuaistry ohhlgteroqyelie +) and
(-) are enpl oy S Of jdit I I | i ght
by 10"t he. conp ity Aol HSaGLEha? (18 RilP: Snk ARF YRR, F058 44

| evorot @ ory. p%@ﬁt)pnupﬁtlpmlef Vobdnast 13 1(4;“)16p|19dands281eartdrbrﬁtza€bem. Sdeor a

gi ven chem cal Sér tur t hese stereoisoners are identical except that
they are mi rrdi Q?éé 68+ one another. A specific stereoi soner may al so be
referred to as an enantioner, and a mxture of such isoners is often called
an enanti oméM23] mi xt ulke tamsdheigragryli uetsrs 10 apfargmatic icaroexclicsradigebiRed t o
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stereosel ection or stereospecificity 1n a chenrca actron or process. The
terns "racem mxrygent arideSulfndhé reancanap ethgrasines bding emb@qr]{ambawl gioxpumey of two

enantro ric specres devoi.d of optical activ 0 hr ase

" phar naggut i caltq QPuQRaky sultstithted, pith-ongor raarg W%F%tflﬂ{‘ 3 L\‘ C?Pgrengn one
phar maceut i cal dyaeC et iaidr8ar9l g@ﬂp Cothink 106 92k KonSHd ok (@,- Ggmﬁ%ﬂ@rOf
Fornula |. Exenplary salts inclfud but are not limted, to sulfate,

citrate, acet aﬁtxemptmaﬂatlwterczhrb'bgmde is Whefrs, de-Cs od g€ o nint pag emb@dlmm‘ at e,
i,.soni cotin at e aIrcIat

h h d phos
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succi nate, mal@ak@ont@iihg ShOdt enoré WBRFcHtENs Hlddpendaniy selaﬁecgfrumulrlqagére
saccharate, formate, benzoate, gl utamate, nethanesul fonate,

et hanes?$ f onat@ygporend skl fip aagther qsntqﬂlmémregmmmaraﬂewr%ml erawatnélucip e.
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accept abl e salt may ol ve e inclusion of anot as an

acetate ion, aomRUGE invat met@@at@ms ahb&iendaitiyt edledtan fro]iheutmgent exygetmn array be
any organic or 30 inorganic npiety that stabilj] zes t he ch

rge o
parent conmpount quurIt{?Fé’mﬁflemcéP%h eieEreigreuns Risulwihpasre. exlea nlf’?é)f’rhave
more than one gha trg;;z]ess(tﬁhlétet&rrn %rt) LADGES b\attare%omtnttt@ tde

char ged at ons are armaceutica accepta e salt can have

mul tipl &0 count;eyrrlqurh,s mhidmadayl anpitﬂazcrpgzmdutyﬂ cqbyrymdwhptmftﬂzel}éal tnazalrsrl have
one or nore char ed .at ons a Cé I}y?r' nor e nte |on l[yg Ivate

refers to an a¥% ’il%tt trazelyl, ﬂ}e"“ZBlry(f IWﬁ? 1a§ es and
a conpound of FOLJRAl aghinokekaP] s@&mﬁ&lnﬁ@l Vi%ﬁ@)l%fl t hﬁhzﬁtﬁ@a[ﬂ)ﬁﬂ)l V&h@&ukdﬂl‘?l ude,
but are not limted to, water, i sopropanol, éthanol, net hanol , DVSQ, et hyl
acetate, acetic acid, and ethanol am ne. g'he term"” hydrate refers to the
conpl ex where the sol vent nolecule is water. [0047] The term "protecting
group” or "Pg" refers to a substituent that is 10 comonly enpl oyed to

bl ock or protect a particular functional i ty while reacting ot her functi onal
groups on the conpound. For exanple, an "amino-protecting group” is a
substr tuent attached to an am no group that bI ocks or prot ects the am no
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15 (CBz) and 9-fl uorenyl net hyl enoxycar bonyl (Fnoc). Simlarly, a

"hydr oxyprotecting group"” refers to a substituent of a hydroxy group that
bl ocks orwpnrowessssit he hydroxy functionality. Suitabl e rgaruszeoopusstiect i ng
groups include acetyl, trialkylsilyl, dialkyl phenylsilyl, benzoyl, benzyl,
benzyl oxynet hyl , nmethyl, nethoxynethyl, triarylnethyl, and

t et rahydropyranyl. A "carboxy-protecting 20group” refers to a substituent
of the carboxycigrsluyl,t iRadzobh OrislighyID hathaklmyt, NS ridasib@x Yriazinyl, isoindolyl,
functionality. Commpn carboxy-protecting groups include - .

CH2CH2S02Ph, cypirbéintly | puingt. r oxadiagglysi ripeglst hijpladgazolyl, thiadiazolyl, furazanyl,

(trimethylsilyl)etho t hyl u . 1) . :
nitrophenylsuI%%%§ﬁ¥%%ﬁ?rﬁ%ﬁgﬁggﬁhél%lgﬁ%%%%%%gggé$%€¥%ﬂﬂ%#r 8?%??“3hd t he
like. 25 For guigendingl, nasseyriditylcemddbropyati@el.i ng groups and their use, see
T. W Geene and P. Wits, Protective Goups in Oganic Synthesis, Third
Ed., Johp Wip@4& Songy JNaWinYahkodih899, tiRNBet&ocy el 8Nakteroafl O%rﬁ‘? iNg-

G oups, Third Ed., Verlag, 2003. [00481The_tern1"pat|ent" i ncl udes human
patients and awtash¢d. p&yi way ©f expmple andt eetphimiationa fcarbpp dopdeds heterosEdysn
animals (e.g.,.dogs, cat nd horse 1. -2 3 i , i mal s,
mari ne aninals?wﬁg?ggmgﬂ a%?%%PK§%§$ﬁgﬁLgﬁ?h%fE§g§£§ggg%bﬁahé’pgﬁﬁ%&g}
WD2009/ 155551 P4T3, USBRFY 34i804re, [d6i48h 2he, Nloe 83K 2" pyhiatidine guisitioald, B, 5, or
acceptabl e” indicates that the substance or conposition nust be cqnpatible
chemcal |y and?cf & GXTaBICoGPEEMT 2 Ini% Pt hefat e sgrlbairelyan higBrisi ng a
f or mul at;jon, h I i ed i i h 5 er s
"conpou% of ?ﬁﬁéﬂ%ﬁéeﬁyﬂgg?ﬁ g%%hﬁgg I%%%dgo%Pgﬁﬁ%ﬁ%rgggiggiﬁié%??g%", and
"conpounds of moidmdlaot thjazulel pestiat Bet, wir Seofi andbcatreld, pyracilede iompodads of

Formula | and stereojsopers, tautoners, solvates, netabolites,. salts (e.g.,
phar naceut i cal P?/SIT&E’C%B’.E ggifén SACEY BefiH g’dgr 19(52 Orfr"i‘é‘raéf)tf‘ﬁmiﬂrﬂoé@gn gt #\’e Wi se

stated, structyres depisthefidd@hebPpadifotl S0 4182017, 100 8 TGh R uGRNROUMdS t hat
differ 10 only in the presence of one or nore isotopically enriched atons.
For exanpl e, cpympblrdeyrofyl,Fopyridyd S-pyrhérepyribe or nmore hydrogen atons are

repl aced deuteriumor tritium or one or nore carbon atons are replaced by
a 13C df 14M25)r i chedncartbibnerabalimichtsj thet heterocppd of hetrosryil ngrew il MN-
[0051] "Inflammtory disorder” as used herein can refer to di sease,

di sorder, or 1§ﬁm§?¥a¥bﬂéy9§? Iﬁﬁa%ﬁ“@ﬂﬁ%@?FWeﬁ%ﬁ“ﬁ%?@&ﬁf@%g%ﬂ?ﬂ?¥3 tory
response | eadsf Rei€P6aRT kM 1nBfudd BEREREYarePRhEHTS at POSfiord | STUR AanBEE, Or

| oss of tissue function.” "I'nflammatory di sorder” also refers to a_

pat hol ogi cal sazetidineepyrasledpyssplidifel Bpyoblingdkpoyales, anidaeie, nmidazolding,
chenotaxi s. [0052],"1nfl apmat.ion” as used herein r rs to a,l h-zed,
protective res nggzgﬁw’ZF}%@?%ﬁmByPYW?ﬁFyPB?ZO55%ﬁ% I?%%R%T3ﬂ8§%%%§§ whi ch
serves Do dest pRyridide] plp&azifg, inedit, ialidlides eHUBSdRILE) pbsitibn LR a ishidélous agent
and the injured tissue. Inflammation is notably associated with_ influx of

| eukocyt es andseindabeg, rrostion & 19é b pEplolingnpndypreitipe Y €hR saskagole: 1o din
infection w th, pathogenic organisnms and viruses and from noninfectious
means such as t{raung or reperfusion foll ow ng nyocardial 25 infarction or

s su erfusi on fol nyocar
accor di nal y. 00} anmmosr§ GrD6FRPs “BreRgRe 1, oL oo I CaREA Rre,

conpounds encoppassllfsstieessbys s0s satistichenistinddpeaddnti9rslecbd fioe Bypesd dri C
def ense system as wel | Wi th reactions of the nogggecific def ense, system

a
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systemthat reagts.: g f LG I a

i nfl ammati on r%%u P%%%Bn§$g%§%§?§§%§@%%%%ﬁh%g%d@¥%ﬁ%§%§yf?gﬂgg%§§§ggﬁse of
the specific detgnab,SFsiRIRDC) @elkyhand Ca0XCedl, alledp ohsein B RS anddf

anti gens, autoi ne di seases,_ and del ayed pe hypersensiti vi response
medi ated by T- egl?i'l l.neéj:r‘?f@]@m i it S)r/?n%f‘%e%%l@{d}mf‘%?%ﬁtoéwf%% sol i d
transplanted ti i, G " ts,
Sand gr af t ver S R e op Ry S B e et or y
reacti oB® of tkdeatgbfivhi oy def ensersORE.ANRRO05d pnd helot endvaryhdietgreyichil.c
defense systen{ as used herein refers t.o inflanmatory disorders. that are
nedi at ed by | g}}?(tS’Ef’g?fy s &Y 88%‘1153']1 ﬁl’:"apﬁ’&bf"éﬂlg’f S&?ﬁ?ﬁﬁ?ﬁ ﬁj i daf® %Eﬁﬁli’i}mfeél?sg. ,
granul ocytes, and nmacrophages). Exanples of inflammtion that 10 result,

at least in part, froma reaction of thegnonspecific defense systeminclude
i nfl ammati on associated with conditions such as adult (acute) respiratory
di stress syndrone (ARDS) or multiple organ injury syndrones; reperfusion
injury; acute glomerul onephritis; reactive arthritis; dernmatoses with acute
i nfl ammat ory conponents; acute purulent meningitis or other central nervous
system 15 inflammtory disorders such as stroke; thermal injury;
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20body' s own constituents. [0056] "Allergic disease" as used herein refers
to any synptons, tissue danage, or |oss of tissue function resulting from
al | ergy. weanodwissise di sease” as used herein refers to amgTdiSs@asesothat is
characterized by inflamatory |lesions of the joints attributable to a
variety of etiologies. "Dermatitis" as used herein refers to any of a 25

| arge famly of diseases of the skin that are characterized by |nflammt|on

of the skin atihddpehdenblesdictel i EOR®, 06xcpt hadb,0gFgS NR°RY,aqs 0k adlkylr ehdct i on”
as used herein refers to any inmmune react(; on directed agai nst grafted

tissue, such d(DWtGansalkyD), d’@qu@n@% Ry andgpriae Aefitegrlovepataandpized by a
| oss of function of the grafted and surrounding tissues, pain, swelling,
| eukocyt osi §023hd t hr bnbo cylopemest, fThdogoulel, a@ib]dt jadkemgt hodisaliafyt tree

present inventji I de tho nt of ers._associ at ed

vv| th infl ammat% (5’? étPng:hY. ]gff) Wﬂtﬂ é %ﬁg&/sﬁgﬁ‘%gﬁ 8519" 0057]
“I'nfl anmat ory Hafd |an@C§ﬂyl/Q§ I pfiondlBf eat%tlt@ed B¢ i HQU.‘S?tshBﬁltlhBﬁtsa inflepéde iy

(i ncluding, but not |im ted to, cytokin ant |agkyns or aut o-anti bqdi es) of

a proliferativelegietIftan OR ebalonCEs, NRqB @n@&h&« lowhersinubl. & ediRatass s

(i ncl udi ng bUtde? géd befgv& %1‘ i:gm%}ﬁ qk' e %notfﬁ?y gﬁl%oa‘%%'n?afo?’Fo%%lyanFsalk¥l

pr ost anoi dS or vasoact| ve am nes) or ace expressi én o new or
i ncreased nunm@&@ybindrmﬁy@ﬂ afesoptionallyustibbituted iy Nwt3 i;ubmlmen:ts frglepermiently

hi stoconpatability antigens or, cell adhesion no| ec esé in infl

cell's (incl Udlsﬁ]ﬁc%fh fragy oK mnde daloo FRENBIYY tléSOPt’r?ﬁé Fuated 1oy amﬁ?lotyt es,

B | ynphpcyt es ﬂﬂéh{t r o I t

neut r ophi | s, bsgg% ngﬁdéﬂt Snetl)ec%ﬂf , %s{ﬂ H@e?ﬁ Tlllg glﬁl}it(ﬁzciéélﬁ s, 10
Langer hans ceIW}se,remmd K“mjnit}hdeiredéﬁrmdlﬂekjwfdrtFovmhllaIbe appr eci at ed by persons
skilled in the art that the activation of one or a conbination of these
phenot ypes [0928hese cHl |a§i aabodimahtr i fotitEdrinalat Me alkpl, t rgl iaad, cprfaD@l Lml on,

or exacerbatl on of an i nmat ory di sorder. [Q058] Thesgﬁm NSA({:| is an
acronym for " rpHosally 81bé’a‘IUteéin]?Y 1itery avhstifusnis iafergndently selpstedsframi GsEapeut i c
agent with analggsic. ke i K Lagure
and relieving %ﬁf d(f% C3aa{‘1§}[1 rrf)g%“?|}%g&\gﬁagc?g(ﬁg?\esss%é}&%cgp%e}&ﬁ}gf ag%ses

WI th antj-inf Ilhdrmaﬂeﬁgeddfeﬂmtﬁs Homadladi g anothkaemmbddimat, foFtfermelarh alkyl,

"non-steroidal” is used to disti.n t hese . drugs fro stero i ch
(among a broad” Y%ﬁ‘&&y%’al&'h%ﬁe optip ysﬁubﬁ&w«?gé’ Yl ﬁﬁ oSt Hunis mdepeﬂde\,\p
ei cosanoi d- depgersgingomantic, BfiBMELO! Ik ZDORC RN hahts KRRV QaH cS,-CNSAI Ds
are unusual in that they are non-narcotic. NSA/ Ds i ncl ude aspirin,
i bupr of en, andereapryskdrhaugaRIsnd Re ansdedined belewi fontednylof the treat nent of
acute or chronic conditions where pain and inflanmati on are present. NSAI Ds
are gener al [002Dhdi cat hdaﬁmrnhddhn&ynﬁlroﬁmﬂma lehlkel, aytloakel fund Ipbewmyd care

ditigns: rh t th rthritis, inf t
a7t e opat i s LoD SuTEA by S RAYhES i Rpetdfad TEEGRY fiom el
Reiter's syndrome,.QRCwuie, @c@)o@y@grecﬂpm %aa(:(gmmila@él alkppne IRadmdther

headache and m grai ne, Iposto perative pain t o- noderate pain due to
i nfl ammati on efmbotdlrsglie of ﬁpmglalwkbémyaloaik%%d phany] arewatiorsdlyi sebstiped

NSAI Ds act as jno thze gg[ecuen%] |1lr31|dé ?@;\( tiv%lgctgcﬁl Zf¥(§§ §X1§1 @&Wa%ﬁ{@

i nhi biting bottﬁ' xygenase genase-
(COX-2) i soenzg(r(r:gs)(cpﬂ;hltkg)mag&m@ﬁ\memladjyzmgxl)t he formation of

prost agl andi ns and t hronboxane from arachidonic acid (itself derived from
the cel pal ay O@bﬁsphol PledbDiah@Yafealiferd?h Onplatd PREE thethpeullt OtakaNdhas act
(anmong ot her t as nmessenger nol ecules in the process of

i nfl ammat i on. qtlnmrmr@mnﬁativncnm@ree,ewb@r@m the abjast il&:twpr@vemm sl%om b,
pareCOX|b rof COXi f ecoxi

DS Tahus i R el s AR e o YORBRE st Eoe.

TRI AZOLOPYRI Dl d¥ize1dpifichtNbH Slrd4dRo CEAVREINDSr pbR08s! ¢f thiieine e emdficial or
compound of Formula I, and pharmaceutical formulations thereof, are

provi ded t hat desied sknigal resnlisnaciude dhvterie not lignitsd 42.ealleviaganiafi IAPMY/ or

di sorde resp [ 6 er
enbodi W%@lt [ nc@&%gﬁ%%nq Og?m lsl{‘éc;iic&?%_f;tak@@ Al Zgé\léek @2@?68#%? [Sgl%dﬁ;dad;}%e%]orrers
t aut onmers or pibaaeryrmcﬂuMncgaiﬂd(sea@a:pmtgmbklen,smélmrﬁtm@qfa,llianiaardltme dik&dse062] RI
is H C(0)Ole, phenyl, C1-C9 heterocyclyl or Cl1-C9 heteroaryl, wherein said
phenyl and heteroaryl are optionally suhgtituted by 1 to 5 R6; [0063]R2 is
phenyl, Cl-C9 heteroaryl or Cl-C9 heterocyclyl, wherein the phenyl,

het eroaryl and heterocyclyl are optionally substituted by 1 to 5 R7;

[0064] R3, R4 and R5 are independently H, CH3, CH2CH3, OCH3, CF3, F or O ;
20[ 0065] R6 is independently H Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
(Co-



C6 al kyl)ORa, (Co-C6 al kyl)NRaRb, halo, CN, CF3, S(0)1 2NRaRb, C(0)Ra,
NRaC( 0) ORb, NRaS(0)1 2NRb, (C0-C6 al kyl )G -05 heteroaryl, (Co-C6

al kyl) G -wb 2he@tessseycl yl, (Co-C6 al kyl ) C3-C6 cycl oal kyl pCTaTB2@@8/0ad0kty| ) C6- CO
aryl, (Co-C6 al kyl)C(0)ORa, C(0)(Co-05 al kyl)NRaRb, C(0)(Co-05 al kyl)(Cl-05
het erocyclyl), WD 2009/ 155551PCT/ US2009/ 048017 C(0) Nl e( C0-05 al kyl ) (C 1-05
het erocycl yl ), C(0)NRa(Co-05 al kyl) (C3-C6 cycl oal kyl), C(0)NRa(Co-C 5

al kyl) (4 -05 ﬁﬁ&,eirﬂ%mhshion%m&f)ﬁial% tadaky WwhblheRietatalilé 6) dMhde{dcabls

al kyl)(C6 aryl), wherein said al kyl, al kenyl and al kynyl are optionally
substituted by Treatmest sabstsotreantBolongiag sHIEH By C%@P@ég EexpsCied SHVERRY,

NReRd, oxo and.hal o, . I r ter oal kyl
are optionall ylfél SLrseF ?11?7 the%%ggen% %ﬁgbgéqglu S?%ﬁﬂgﬁ“‘s@n?ﬁl g%g;}%%%taﬁggdgg%giét ed
from ORa, 0x0,thBabaditi&ras didhdRdas Wil &3 thabkytone (Chavetthalcbydi)iGi eDdisorder,

het erocyclyl and C(0)(Cl-C4 alkyl); [0066] R7 is independenily H, .G -C6
al kyl, C2-Cs aliRemanpleothesich & gajgtic megtion) gr G%DsalRy‘I}janliéfle cepdigign or

| kyl ) NRaRb, (=GB, _ 1), halo, C(0)NRaRb, NRaC(0)Rb,
goz{o')-ca al k§ﬁ§§°r§%§@%&[%@ac§5y %ZHZCEB? nicgrza, S(0) (C =S Kyl ),
S(0) N eRb, 0)1 2 Q)LF ORa, +f.C0- Yol 3§
Coor 5 al ky G 08 rahs oRAy Megipeieaierkoc Bl michs B2 RS ORLY
sai d al kyl, al &smpdunandtlrlgeysend inaerRionphat@h)atehys os phsents tiephriiguldr diseaSe, 15

substituents independent]y selected from OXOQ, NRaRb, (e, and hal o, and
said aryl, hetemnddiop orhfesd@cyid) pltenyaiescpRrbpieyy oh cEMgRgSopRe Oy more

substityfed by L l.nde I i al o,
cra. R and B T BB e R T Pl
C(0) O( C1- C6 al dalhy)s, th€hndeb ofibkeybr, more sy@fptamy bf dre 1@8Hbarclisshsea lckyditiomtver ei n
said al kyl, aryl and cyc]oal kyl are tionally 20substituted to 5
subst i tugnt s i%&%@%é@%{%ﬂ%@bt &y tﬁ$8?ﬁeé}{ &mgﬁ’ ?%}tle(r?f@ lg%lﬁé?ic)t]dﬁe,
oxo, halo, NReRd,andrah fae Hf‘a}ref&ﬂféﬁ@lllé’lllﬁml%r of e8! L&a1sapdubDiha@@bhgre; Wi t h
the atomto which they are atfached forma C-- C5 heteroc Cléig; and

[ 0069] Re and Ruthihite(iendlyetrdemd gxtent agd-posferpbky$top)a3ncs eiicnblrakgp ifp 25

phenyl , erein said.alkyl, . cycl gal kyl and phenyl .ar I

subst i tdg\gd byPeF iRk Oﬁ%&t ﬁnﬁﬁ)étnﬁg"i%%g%ﬁ eﬁthyenggflg@?ée}%}ag B’g%hﬁ?a}ug}or% OH
or NH2, C(0)O(fttaStasial uibit, 8ndorké @XM Gim&b gkl Ind/dra@ll&]e Aodoner extent

enbodi ment i ncl udes conmpounds of Fornula |:

VO
2009/ 155551 PCTPneS20nore0fgba Fymptomsassastateshwits theiranseier T ther Sctent Abg &M8r s or
phar maceut i cal her.eof | renn:: i
C(0)01le, phenyﬁ%?’?eg%ﬁ@%@ gﬁ%&?%{ 8{\}\}%% eﬁa%aégaﬁhgﬁg%ﬁﬁ Sﬁé{ettﬁedrﬂgg)rryl are
optional Iy substtotoniced Hoy chnter heRfpy| GHT@LR2cans fpheryhpleCbeChehairat dar yl or
Cl- C heterocyclyl, erein t(ge phenyl .het%gar / and hetero%cl | are
opti onalPy sub¥¥FFs € iymeytoy YSESRProgrseon (ki) pod/gndetesnining e fsheent | y
H CH3, CH2CH3,, Oy F or A 10[0074]R6 is independently H G -C6 al kyl,
C2- C6 al kenyl CZ-C6) al kynyl, (C0- C6 al kyl)ORa, (CO-C6 al kyl)NRaRb, hal o,

CN, Cl-05 h |, -GL1-05_hat: Loy, G2 cy| . l,
C(0)ORa, C( ?@cﬁa{)é a|%’| Gﬁﬁa%gi\%%‘%%rgggﬁﬁy X?%@%ggyhaevtagoé@cpg%),
)M O SRS Mgy, S ot o

, - - net eroar , -
al>/kyl ) NR;Rb, g&é)ﬁi‘@%g@éo ity 3% aa!aibﬁﬁ)‘ke&zfé%ﬁt)@dkﬁﬁﬁ Ef‘?ﬁ%é‘%&“&ﬁ%ﬁ? é&ﬁw and
al kynyl Are opg%faayalﬁiR go%l%dnt W8 P¥f drub R réatihed Heugbml cReaRendeshl v

selected from , oxo and hal o, and said aryl, heterocyclyl,

het er oaryl andacydhinaitdegd desage Gpmi. onal |y substituted by 1 to 5 substituents
i ndependently selected from ORa, oxo, halo, CF3, NReRd, Cl-Cl alkyl 20and
C(0) (Cl -C4 qne33]); [ OOte] Rfniss “tadeperddnttancétoul -r€kr atkydr, deRxib6 #lekenyl ,
C2-C6 al kynyl, (CO

physiological condition in mammals that is typically characterized by unregulated
cell growth. A “tumor” comprises one or more cancerous cells. Examples of
30 cancer include, but are not limited to, carcinoma, lymphoma, blastoma, sarcoma,

and leukemia or lymphoid malignancies. More particular examples of such
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C6 al kyl)0le, (Co-C6 al kyl)NRaRb, (Co-C6 al kyl)(C6-C9 aryl), halo,

C(0) NRaRb, NRaC(0)Rb, S02(Cl-C6 al kyl), SO2NRaR1l), CN, nitro, wherein said
al kyl, alwerngés/asisial kynyl are optionally substituted bpCI/useos/048017
substituents independently 25sel ected from oxo and hal o, and said and said
aryl is optionally substituted by 1 to WD 2009/ 155551PCT/ US2009/ 048017 5
substituents independently selected fromORE , halo, CF3, NRcRd and Cl -Cl
al kyl; [0076] %anmlna@da@%%amgmn@@mek Yi\ﬁ’ eﬁﬂﬁllalcz(q@mé@ cdn&aab&yllmng G -C6
al kyl, C6 aryl or cycl oal kyl erein said al kyl, aryl

cycl oal kyl ar e:ammlmlmdmg/smhhb@qlh lupg eangsy, monrenall egliblng carsst € Sr%‘e%e)ndent ly

selected from 05
het er ocycl yl ; ag%nc?lﬁﬁ%of&%ﬁ%ﬁ%é{*@%ﬁ%@%ﬁ%ﬂé@#%ﬁ]lp@\%ﬁ q)tf%liy are
attached for mpan@heu@ hepaesceliylat ytancand gh§ifid 8JoRe swnthcRd caticer i md:émbmgient |y
H, C1-C3_ al kyl, i/cloalklor 10 phenyl. wherein, said al ky

cycl oal K| antﬂaE}F@ﬁan& SARSSE.| RIFGICRYC §HE§{=|&1@PI@§"°H§? ferviea C@I?S’étqvlaﬂ%tht s

i ndependent |y C

L0y R O - B STy 68 el o SFpa D PRl con iy gl

het er oaryl , V\:h:&l’l(&?lr n csb’reﬁbtzﬂ heanygbr, asrdiohetréal oc«mr yaltermleecarrpmpmlaalshlyvayl bglend ut ed

by1t05R6 15 0080 onee odi nent, i S | ]
substituted bfaTglioénaé €Y 05 & F?P‘:Sﬁé’r%st%?)&f‘% tV ‘%—%l o ?’lgﬁ?idy%?ﬁf? onal | y

substituted bﬁle%aﬁcoca?cﬁgma% D08 2hicthoPe peRinodibRBhe, N wel RhRAY lan@Rktional I'y
substituted by . [0083]In one enbodi ment, Rl is phenyl optionally
substit i@ ed byatceR6. [0084] I n one enbodinent, Rl is Cl-C9 heteroaryl
optionally substituted by 1 20to 5 R6. [0085] I n one enbodi nent, Cl1-C9

het er oaryl [(Eprri di Nyl "chieModEza)jeyﬂic; a'gmttiészcapgxheindi:aiydommgand miselfuhyih ,the

pyrazol yl, triazol a2| n fur , thienyl, i y4
thiazolyl, oxd%8l n qu ﬁ";ﬂmp eﬁy?g 84"%}/'11“}“6{6? i §g7pLs h%ﬁsﬁiﬁ%

i ndol yI, benz'(ﬁ"A‘i’{@Xl’A(@ @éﬂ%ﬁféf:h” anylosci pReh )nyirrastuagﬁapl mhmc@ﬁrm@
|ndoI|2|nyI pht hal azi nyl , pyri dazi nyl, tr|a2|nyl i soi ndol yI, pterldlnyl

purinyl, oxadl@ﬁm@hﬁﬁth tlnﬁé,zofbewhmzurmbadﬁﬁa\é@ﬁ??m\{ , t Kieagfiteshol Ine); f Briaimay |

benzofu zanyl hen zot hi bgn oxaz I
qui nazo nyI (%ﬁﬁgég@ @ emtfféé(llbhlI B &eﬁyfd% Bfl?du)r’ o%ylftl rrH§| nglég DEf “whi ch
is optionally MUMﬂuhupmmyF&lvmraat %SL@DE@QAWWWQS@A 023017

[ 0086] I n one enbodi nent, EM)yrl(gll n optionally substituted by 1 to 4

%. [8087] I'n &f@e@nﬂe@r%m (F W@ﬁw dpatiaameyyaGnsPLEEVES by 2
: 088] |

o % 0089} N 90808 nen/ZKg%22!5§4 l@?ﬁ%beﬁh@ybx‘aﬂﬁl'aﬁﬁ'%tﬂo)éaéd@b%fahéﬁﬁt sgby 1

(5-fluorouracil), Leucovorin, Rapamycin (Sirolimus, RAPAMUNE?®, Wyeth),
20 Lapatinib (GSK572016, Glaxo Smith Kline), Lonafarnib (SCH 66336), Sorafenib
(BAY43-9006, Bayer Labs), and Gefitinib (IRESSA®, AstraZeneca), AG1478,
AG1571 (SU 5271; Sugen), alkylating agents such as thiotepa and CYTOXAN®
cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and uredopa;
25 ethylenimines and methylamelamines including altretamine, triethylenemelamine,
triethylenephosphoramide, triethylenethiophosphoramide and
trimethylomelamine; acetogenins (especially bullatacin and bullatacinone); a
camptothecin (including the synthetic analog topotecan); bryostatin; callystatin;
CC-1065 (including its adozelesin, carzelesin and bizelesin synthetic analogs);
30 cryptophycins (particularly cryptophycin 1 and cryptophycin 8); dolastatin;
duocarmycin (including the synthetic analogs, KW-2189 and CBI1-TMl);,

eleutherobin; pancratistatin; a sarcodictyin; spongistatin; nitrogen mustards such
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5[0090] I n one enbodinment, Rl is C(0)ORa, wherein Ra is independently H,
c(o)o(cCL -C6 alkyl), C1-C6 al kyl, C6 aryl or C3-C6 cycloal kyl, wherein said
al kyl, arwb 2a09d15635¢1 oal kyl are optionally substituted bpCI/use0s/048017
substituents independently selected fromCl -C alkyl, (C0-C3 al kyl)ORc,

oxo, halo, NRcRd and C4-05 heterocyclyl. 10[0091]In one enbodinment, R is
phenyl or C -C9 heteroaryl, optionally substituted by 1 to 3 R6. In one

exanple, R Isaspma%hnbueﬂr aaehﬁébhaz%ﬂzahm@%@mm&r RitirhGitine, Rkagn@,! y

substituted by 1 to R6." I n one exarrpl I'n one exanple, R is phenyl,
pyrazol yl or plgnmldlgitthamptq,onaﬂl%hl@@b@mmut exidsy 1bydrochlmade, whenadphplaws | s

15 0{0) O OBy FeBids Lt e, LBy eR e SrigRRie (SR heretdiSe yi),

C( 0) NRa( Co- 05 g@ilrk¥irddsGuciRas bahRikasy thﬂrazot(@ﬁﬁ)fbﬁﬁfu@n@%mhdtm%) fiGBste,
cycl oal kyl'), C(0)NRa(C0-05 al kyl )(CI 05 heteroaryl), C0- 05

al kyl ) NRARD, G( TRRA(NOS IS anfigtigs(sesh ay (e)enedipiag érmbl%tame 81» mchp%mlcm
optional | y SUbStplecté% %?%laﬁ%fc?na%aﬁﬂﬂﬁ 'aha'eqa ahea@@&ﬁe&g% Y@géﬁfét% from

ORa, N eRd, ox0 sai d ar erocyc eroaryl and

cycl oal kyl ar eln@ipt E@ndingy. Sudsh)i 3a118d-18%); 1dtyﬂerﬁlcaubmciludmg\tdynenmepement |y
selected from ORa, oxo, halo, CF3, N eRd, Cl-C4. al kyl l(OO- al kyl ).G - 05
het erocycl yl abisphosphyqueses.cich jag wfodronage; @ﬁees%%éﬁ‘?‘fﬂl% aSRVel 4 B‘F‘PéﬁVFnOS Pazol yl

dvyl |
o0} e o oy L SRRM SHIR Kol CortihoprciTan. WIBMALTafbjo RRARBIORTL Y ve,
C( 0) NRa(@0- 05 adlacmom@ma&themnr;ymﬂhyamycnc(az)lmg( o010 5cing, lopE N {eORCTB
| | kyl 0).NRa( C0- 05. Cl -05
2l kyl) N, CBYNRRY GBI ( CETaRgRT iy dPEoiE b o tcnyein

optional | y subgtinbibfgh,by dlatcir&)ménsub%;ézusn&;&) Lhdepensent IADBRAMYIGEN®T r om
ORa, NRcRd, oxo and hal’o, and said aryl, heterocyclyl, het er oaryl 30and

cycl oal kyl ar e(dopDHUbwal)l y serpbelinaidedrihicin, tcﬁysn@n@@hplﬂ%m@WWélépen%ent ly

selected fromQe N eR -05
heterocyclyl akd" (&](”85 &Tr%ifl%la%l%?o [dﬁﬁg‘ﬂ)%n)b%%lﬁlbn%h’desg%tw%d? i's p enyl
or pyridgnyl, ﬁﬁﬁfobﬂdﬁﬂ%/élﬁ smbsinktint edudly ds t itdmiRBin V@,ermydib;ﬂi@ncblﬁ: acid,

|ndependently Cl-C3 al kyl, (C0-C6 al kyl)ORa, yf(Co C6 5 alkyl) halo
CF3, S(0)1 2Ran0@{@)>pr2mﬂmﬁlycmase@ymygmb po m@SmaIPRSﬂn)‘WIGSq‘FF r’éth’)‘?zycl yl

0) ORa, wh t 1 1
or (0) ﬁ)&§%{£}h§1§ngﬁt§b§é}%¥:ﬂf eg&%ﬁﬂ% Y St th u u%gmpr)éx tzﬁ’ioéa‘[n

substituents in rom Rc R 0XO,
S(0) 12NRaRb angbrhbikim; aatianesatiobitds etiett asyrmltl}dtrexstecapﬂlﬁeﬂaxbrbyraslmlﬁé—tFU)uf(éld by 1

to 3 substituent |nd en entl selected from ( E% ﬁ n@(} oxo, hal o,
CF3, (C0-05 10%81‘3 PLgrigy M reét“ﬁ) P@roﬂ b ﬁ ST | 5
sel ect edgf rom amog‘solshaw Rg: ﬂuae@@&@eg/ EORBRAFIGT20AAHAAL! (hiogCRAnGHOH |

wherein“the wavy |1ne represents thé point of attachment to Foinula I.
[ 0093] I n one epyodidmentapalRgs |$lclph@n3ah01¢ﬁblrwra17@m1§ilne oﬁ:ﬁ@@ﬁélnley C@Ub@ﬁur,t ut ed

by 51 R6, wh d J Kyl Co- 05
al k) (G - AR tl%ig‘/iee t‘ftﬁ{] en‘%‘&%ﬂg‘gg}lé SCP&% yf%’%“é Sy ?’)O'ém(

C( 0) NRa( Co- 05 ﬁlcjﬁ}”aé (@lu%oxli@t efoRasynplon€X 91)0&41%’1116@, @ﬁtl(ﬂdtdﬁ)bl ) hiRpRtostane,

C(0) NRa( Co- 05 al kia (C6 aryl), wherein said ar het er ocycl yl, het eroaryl

and cycl oal kyl testotactpe; @mfaaqiryn%ﬁg@h @m@aﬂqgwq_tﬁm de, @ifpRpFst age; folic
d tl f h
(G- B @iyt | A SERENSHS A Bty il B it phaia ey

i s sel ected framidoheufinicl aodd;ngniluradl¥) ﬁﬂ@@hﬂfﬁSﬁﬁﬂrﬁ’ﬁIﬁlUSﬁﬂﬁhﬁhﬁ)@wﬂihﬁaxate

attachnment to Fornula I. [0094]1In gne enbodi ?e |1 C1- 05 het eroaryl
optional ly sub9e¢fofamiag bi)ymfcolcme 1aziquone; 1th1ne elliptinium ~ acetate;

epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidainine;
maytansinoids such as maytansine and ansamitocins; mitoguazone; mitoxantrone;
30 mopidanmol; nitraerine; pentostatin; phenamet; pirarubicin; losoxantrone;
podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK® polysaccharide

complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran;
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5to0 3 R6. In one exanple, R is pyrazolyl or thiazolyl, optionally
substituted by 1 or 2 R6, wherein R6 is C-C6 alkyl or (CO-C6 al kyl )G -05
het er ocycwol2009i3655¢i n sai d al kyl is optionally substitutrea/usgood/ osge1b
substituents i ndependently selected from ORa, NRcRd, oxo and hal o, and said
het erocyclyl is optionally substituted by 1 to 5 substituents independently
sel ected from ORa, oxo, halo, CF3, NRcRd, CI-C4 10 alkyl, (CO-C6

al kyl') C1- 05 h%})ﬁég&ﬁﬁﬁﬁmh apghubtoid Gid:; C‘Imedld%hé 1 7 20nG IR RIRIS ars e
heterocyclyl is pyrrolidinyl, tetr ahydr of uranyl , tetr ahydr opyr anyl ,

pi peridinyl, prigwtkeeemopl (Owemklp%ﬂl toyin, VEraohia Axapsdia, A RIndj angsidieddt ed
fromthe foI I ovm 009/ 51PCT/ US2009/ 048017 I he wavy
line repr esent" tﬁ%e V(5 tgm8’f ?ngogﬁ%ht TG For ?rllrjlfa ]Imtla‘F%Bg ]I %{lg)rlla{e}tgl

enmbodi nent, Impo‘br@a@ Qﬂyﬁdéﬁie* Carfisth&di@c YCAM CMO pdycopAdbdptiatides ubtdpapt ed by
1to5 R6. In one exanp % i s indolinyl or isoindolinyl, optionally

substitut ed b)}a@@S@ eR. R@AXQL oﬁ@cb%é%IBSlSthbIMV%rS Pagith QB?(I’I%BI erHICFWHQ- only
3,3 -di t 05
o7 5,3 oy ol ndeonyt LSS ol ETROLIEH,. B

oxet anyl, opt ifemallityors U@E tpactlua)&d:l (IAyne’Inctaﬁ) PHAmadfiCA P 3rimersy r&ctmnﬂnbdgne nt

) oraePe IR, i TR BT Bt B At biand 5>

NRaC( 0) ORb, N N o . |
al k}?l( ) )CI 05 hgfﬁ gﬁr%%b}q}gl% R}@}E(M 58 F%(elﬁé)lt)(agncg c€ ?Klgéa&%{/r?é (r&@ aurm;?i ) CB
C9 aryl10 ( Co- %et]acbtmxlape(:(pme)tmj;m aﬁ;(l@gq ©0ch05s alsklatin NRaRbarb (@(1 a) I CanbiBstine:

| kyl)(G - 15  C5 NRa 05 al k ClO lyl),
(03 NRa( Co- 08 SHTRHS ( CPCTey AR ) BT RRS] o meky?s%%f%w@ =
het eroaryl), %%Mﬁﬂﬁ@l névan@biey | 1NFRRACOredbrERaNRa (4 moy cal; Ktidoplerial yI )
wherein said al kyl, al’kenyl and al kynyl are optlonally substi tuted by lto

5 substituent §GIQddepehMOm%fe,sel@cﬂ &b f riepriomeerasiRe Rehibigto HP hal®o; and

Subst 1t ut ed byl hgEstylpuiE SAME R AR R, RS bie S Bk ARt

hal o, CFR3, NRakd; hQImaGI:utaIaKy becepfableGhalta lakids kil d&rivaietesfeny oif yHe abode.
C(0)(d -4 al kyl ) [0098] I n one enbodi nent, R6 is independently Cl1-C6

al kyl, (Co- {#38] kyl) OAeo 1636 Ak I NRARE, "cheth RhersMNutiClg BB het@roaryl
C4-05 heterocyclyl, C3-C6 cycloalkyl, C6 aryl, C(0)ORa, C(0)(Co-05

al kyl ) NRaRb, @@wqr@bamtSéhwm)te@g%e Welﬂ@bﬁél%mw)ac i Y INIRAYSCUN Fepnti-

al kyl) (G -05 I I

G 0) NRa( Co- 05 STy T (L0 theetey ARRORl Teeoiap oy bl (SPRM e )or

C(0) NRa( G - C Bxahilyl )t@@@ﬂ&nyl()nclugmghéﬁ@pmgﬁﬁg atkagkifgng ceipﬁtﬁt)onraquyfene
substi tat ed by b i d S RcRd,
oxo and hal o, drgjamsal dﬂé{ rﬁxﬁﬁgﬁégc@ggﬁﬁﬁ ﬁ%%‘ggr&a?yﬁ %(ﬁg Sfiﬁ &\Iare
optionally SUMRESII@QIE Btpreinifine bitateysil) tattemutesemﬂdbxmmdanuﬂlyblsmeemzﬁdef rom

ORa, hal kyl). [0099]I
enbods ment | RETSTERLE. B dreE E1PESDBBian ) GBLEr A yehdS th 8
substi tuents |dﬂﬁllﬂpl@ndﬁﬂ}-inMd&@legCtaadnég’lﬁIBﬁhQﬂde OMEGhaE% (rﬁFg%strcwRaRdate)cl c4

al kyl and C(0) (Cl-C4 alkyl) 0100] I.n _one enbodi ment, recycl
pyrrolidinyl, 4%@%%#&%&%‘6 fffézF’f)aﬁVH‘PﬁﬁrH?’ofﬁWQﬁ‘i)F rIViER XOrOgOle

1, 1-di oxot et r gipydARWP RRBEAY, NoRHRST SHaNVRIMIDEDET {aphdtbbolel RitFZBYQE QR any!
t hi anyl, norpholinyl, pyrl di zi nyl or hexahydropyrim di nyl . 15[ 0100]|n one

enbodi ment, hentiraodipesns|suphsasgsamide mjlutangi bicahitanyifle, deupradidpvaigagarelin;
0101]I'n one k. k ﬁﬁ@ﬁ@

%0102} I n one 23%%! gnégﬁ%){(acggm%wz (% %0@)‘0}}[{%&%% adgrﬂ%@e Qﬁal 11\/% RaRb

[0103] I n one ekitpoei mbibitprsRE(v) slipidl bmast[uﬁlﬁﬂtb]rst n (O eangindyoel i mf@cmucl@@ldﬁs F or

g( 0) [ZﬁjljlgS] In Oprz]i?tlc%mr)lo%ose wthich mhllbﬁ ex;gregsmn ol}l genes’in Is%na pn?g p%ﬁqw%ls ﬁnph%gtea S

30 in aberrant cell proliferation, such as, for example, PKC-alpha, Ralf and H-Ras; (vii)
ribozymes such as VEGF inhibitors (e.g., ANGIOZYME?®) and (viii) vaccines such
as gene therapy vaccines, for example, ALLOVECTIN®, LEUVECTIN®, and

VAXID®; PROLEUKIN® rIL-2; a topoisomerase 1 inhibitor such as
14



[0106] I n one enbodinment, R6 is NRaC(O)Rb. In one exanple, R6 i s NHCOCHS.
25[0107] I n one enbodinment, R6 is C(0)NRa(CO-05 al kyl)(Cl-05 heterocyclyl),
C( 0) NRa( GvoBovalskssit) ( C3- C6 cycl oal kyl ), C(0) NRa( CO- 05 alPkyUSe@bod®17

het eroaryl), C(0)NRa(Cl-05 al kyl ) NRaRb, C(0)NRa(C -05 al kyl)(C6 aryl),
wherein said alkyl is optionally substituted by 1 to 5 substituents

i ndependently selected from ORa, NRcRd, oxo and halo, and said aryl, WO

200. 911555. 1PQIURIEEP0EABAE0A R ARSLEX DChneR M) (i)be'@lﬁﬂi-@l@g’lyéen&:ndlgél’)tﬁ| aad kxh) are
optionally substituted by 1 to 5 substjtu r(]ts i,nde ende F‘ sel ected from
ORa, oxo, hal oh a@@emﬁaﬂéacc@w@Saéﬁsk%ﬂ‘dsé’ﬁg BLEIYE© a’@ﬂ(’fgt %%We [0108] I n one
enbodi ment, R6 is C(0)ORa, C(0)(Co-05 al kyl. NRaRb or C(0) (Co- 05

al kyl ) (G - 0500361 Ehsaperie | monaghanebiantibedies ayifhy therapetin |P6F‘F§Piﬂ %5 3B it ed by

1 to 5 substit d t |

and sai 4 aryl MR SHAT AED. pahuS AGRLET 3‘“%’3?1 Sati aReefEh, ! o
ﬁ ulbst i tcgg edNgy%ixnt%?ﬁa&@ftz?mmgsgmiaaﬂchzmmlbi ?@ﬁmk@aﬁ rtmmlc(fﬁmlah;xo
al o, C a an -

enmbodi nent , R6b1i"§u?‘ﬁ6‘3§péli*ﬁi@£ﬁlp§p @ntw}%ﬂweﬂa?%a&a)c%ﬁaiiﬂ[ﬂyﬁha}é&ﬁ] 1’(%]‘%12‘?:6
al kyl') C1- 05 hﬁﬁe‘:g'f)pc%?ch?{él Lsz(uggb Ccigukyihti3 (Q@hﬁﬂﬁalboak&)ﬂmnﬁf) Celi£Rat)S

al kyl) (Cl-05 erocycly wherein said al kyl is optionally substituted by
1 to 5 substi tepeacttlmmabdeqahndmh,lfpl\smrm eﬁnfome)mn@lﬂagemmbmab oxogamigithal o,

and sai d het eroc%a and cycl oal kﬁ ti onal bstitute 15.by 1 to
5" Subet |t uant SoPHAWHER GRERYLE EEyRRR e Y

Cl-a ahkyl, (GBpdbumlaky! hfdtaliauhe, er%mhzsﬁlma@nd @(e&kﬁﬁ&b Cﬁnﬁd)tlﬁxﬁrhab In one
exanple, R6 is selected fromthe fol | ow ng: / HoH 0) CO)NH ( "i-NH) / OH

20wher ei n t he naeyizimae r@pm@wnmb,t heogselizuwmads apmadHmRM: |ﬁalF‘6?1H%fllba |
[0110] I n one e

substituted b ”ai%aﬂgugl ubsptectugléé] s 4 hd pe?rgJ %angfa?’y éjeﬁhﬁ[rﬁ)%r %ex%%hﬁ&ﬁ;: g,

CF3, NRcRd andraﬁl/rzﬁﬁhlaBJ Haytlbizuniubo R&sliekamab e resRaursb, pygyiviiumab, ropetimanad,| y
substituted 33 WO 2009/ 155551PCT/ U82009/ 048017 by 1 to 5 su}g stituents
i ndependent | y B@ligenaty siPBiMZORLD. Hap lgumapg Somué%a%néﬁcé“@@a | eYPxetiB111] I n

one embedi ment ., 88, |55 eéaﬁﬁ}rﬁ%) f{eﬂﬂaﬁlﬁﬁbf QB+1HWHH:93 to%ﬁﬁﬁbntﬁa%zﬂiﬁw l'ine

represents t he pol nt of attachnent For mu . F. In one

enbodi nent, R3tucRdzanab RSCedirneleuhdepetrmdmtulzlymhb CHB}av(ZIﬁB;abor urf@xaa@hab,
ustekinumab, visilizumab, adalimumab, etanercept, infliximab and the anti—
interleukin-12 (ABT-874/J695, Wyeth Research and Abbott Laboratories) which
is a recombinant exclusively human-sequence, full-length IgG; A antibody

20 genetically modified to recognize interleukin-12 p40 protein.

[0037] The term “prodrug” as used in this application refers to a precursor or
derivative form of a pharmaceutically active substance that is less efficacious to
the patient or cytotoxic to tumor cells compared to the parent drug and is capable
of being enzymatically or hydrolytically activated or converted into the more

25 active parent form. See, e.g, Wilman, “Prodrugs in Cancer Chemotherapy”
Biochemical Society Transactions, 14, pp. 375-382, 615th Meeting Belfast (1986)
and Stella et al., “Prodrugs: A Chemical Approach to Targeted Drug Delivery,”
Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Humana Press
(1985). The prodrugs of this invention include, but are not limited to, phosphate-

30 containing prodrugs, thiophosphate-containing prodrugs, sulfate-containing
prodrugs, peptide-containing prodrugs,  D-amino acid-modified prodrugs,
glycosylated prodrugs, B-lactam-containing prodrugs, optionally substituted
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In one enbodi nent, R3, R4 and RS are independently H or F. [0114] In one
enbodi nent, R3, R4 and R5 are H. 10 [0115] In one enbodinent, R3 is OCH3.
[0116] | rwoeestnissisment , R2i s phenyl , Cl1- COhet eroaryl or CBCcOAIS200at0¢800TyCl Yyl ,

wherein the phenyl, heteroaryl and heterocyclyl are optionally substituted

by 1 to 5 R7. [0117]1n one enbodi ment, R2 is phenyl optionally substituted

by 1 to 5 R7. 15[0118]In one enbodi nent, R2 is phenyl optionally

substituted byphéné@aaetaﬁldem;hﬂa%h@ onprcﬁﬂﬁgsdl ment ,  Batibmllphenyslibgipitednal |y
substituted by 2 R7. [0120]In_one enbodinent, R2 is phenyl or pyridinyl,

optional |y suthenylaeessmigg-contrining\pradeyss. RAUPECH i) @ﬁé@%qrﬁ-@i@wl@p& l

OCF3, OCH3, N : ) |

oyl ) - sopnRBINER I e becppenr DRGSR iR TG TR 05
het erocycl yl , ES(aﬂip(l@ny@@toadﬂw bugh 11 chrebedatpdred 1ntUa piodyudRafderGie in

al kyl)Cl - 05 heterocycl . V\,her%l n sai d heterocyc] s optionally
substituled byhig m@m&ndeuan Bhéree%%rb‘%tedl-‘@ it S§e‘fh§8’t° T3RCHHS %gents
Swherein the vwa hRBovEPr esents the point of attachrrent in Formula I.
1012111 n one enééhcﬁerren(t) R2 is pyrazolyl, optionally substituted by 1 or 2

R7, wherein S i ndegp Y e I
al ky1) 01r , @ést:a al ko) ?&%3&8% e %%%)%%@%@Vaf%@ ﬁg‘}%,"f(%g@ce
phospholipids and/or surfactant which is useful for delivery of a drug (such as a
conipound of Formula I and, optionally, a chemotherapeutic agent) to a mammal.
10 The components of the liposome are commonly arranged in a bilayer formation,

similar to the lipid arrangement of biological membranes.

[0039] The term “package insert” is used to refer to instructions customarily
included in commercial packages of therapeutic products, that contain information
about the indications, usage, dosage, administration, contraindications and/or

15 warnings concerning the use of such therapeutic products.

[0040] The term “chiral” refers to molecules which have the property of non-
superimposability of the mirror image partner, while the term “achiral” refers to

molecules which are superimposable on their mirror image partner.

[0041] The term “stereoisomers” refers to compounds which have identical
20 chemical constitution, but differ with regard to the arrangement of the atoms or

groups in space.

[0042] “Diastereomer” refers to a stereoisomer with two or more centers of
chirality and whose molecules are not mirror images of one another.
Diastereomers have different physical properties, e.g. melting points, boiling

25 points, spectral properties, and reactivities. Mixtures of diastereomers may
separate under high resolution analytical procedures such as electrophoresis and

chromatography.

[0043] “Enantiomers” refer to two stereoisomers of a compound which are

non-superimposable mirror images of one another.
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al kyl )G -05 heteroaryl, (CO-C6 al kyl)G -05 heterocyclyl or (CO-C6

al kyl )C3-C6 10 cycloal kyl, wherein said alkyl, is optionally substituted
by 1 to 5Sveubstissisent s i ndependently sel ected from oxo, PRRARRIORW17 and
hal o, and said aryl, heteroaryl, heterocyclyl and cycloal kyl are optionally
substituted by 1 to 5 substituents independently selected fromd e, halo,
CF3, N ZeRd and Cl1-C4 alkyl. In one exanple, R2 is selected from

, 11.11-hr. . Jookly 1, 11. SdJdJitbmical ri!ieﬁﬂmoﬂsl ahll. ddrivlehtiord. hdedr hibdeM geMéally
2009/ 155551 CT/ S2009/ 048017 N-N "MAN, N-N N-N N-N JVW1./ N-N [VVWIJ N-N

: O\i\,{;g]r :al n t he faloy $. RePakepr, dibnirGrive- 1hé) Rictighast b Chasicel ilarmmok S |
n one t |1
012211 1 one S{RECTERS o | CoRAY NGB MADRLNSHEBE ! Futg e .
al kyl) ORa, ( m‘ﬁe@dh@ﬁlﬁ@t@%@rgaﬁm@ﬁp@inﬁyl )J()l@ﬁ\mﬁaya&)ﬂohs, Inal NewCQ(GI)Id\IRaRb,

NRaC( 0) Rb, S02(Cl-C6 alkyl), SO2NRaRb, CN, nitro, wherein said alky
optional §y subE%t May esganic pemBowdp §ist iemiisalf Yn%fé‘ﬁ%%‘d@ﬁﬂ? gy %‘fe ef rom

oxo and hal o, I 5
onbsti s uont o | ARG A@ M. BRMCoANle-bila PR RRRIL Yo' B Backl ©
al kyl . 10[ 0124]dnipoané, ﬂhﬁﬁﬁdﬂim@ anB7L,i &r Rnadp® nalentsbd tCideite ahekybsoh(te:o 6

al kyl) ORa, (Q0-C6 al kyl ) NRaRb, h NRaC(.0 02(C i -

e :\lRa:QE lCN[ gqonﬁgkniaaon Pbtilgsljlqlﬁc %boé‘ﬁﬁg Fr';éﬁteme%?) %ée P’%‘F@éf‘feﬁ ‘%H’fy‘*&s- 5
cycl oal ky | - @ )
CH2CH3, 15CH( d%é)qz’ %Wq%')g% 1%a(t:Hélff)ye 2@%8?%%%%4( 51%2%, e LofrE
sgg) (Zj.NH(l(EE CH?? B, coBipoudE3vitk, (-Cloy INEE@0)CHBab theSCONREMBL 1Y GVRRIArYO N
enpodl nent, IS 1IN

dent. I , 2CH3 .
G C) 5 NCp. PO O B e (6] b 316 {epretelyy) FO%t B SREp RT3 N
CF3, F, d, NHGQ) Qéﬁ%olsgﬁﬁ}szﬁ}ﬁideﬁ%ﬂ, except that they are mirror images of one

another. A specific stereoisomer may also be referred to as an enantiomer, and a
mixture of such isomers is often called an enantiomeric mixture. A 50:50 mixture
15 of enantiomers is referred to as a racemic mixture or a racemate, which may occur
where there has been no stereoselection or stereospecificity in a chemical reaction
or process. The terms “racemic mixture” and “racemate” refer to an equimolar

mixture of two enantiomeric species, devoid of optical activity.

[0045] The phrase “pharmaceutically acceptable salt,” as used herein, refers to

20 pharmaceutically acceptable organic or inorganic salts of a compound of Formula
I. Exemplary salts include, but are not limited, to sulfate, citrate, acetate, oxalate,

chloride, bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate,
isonicotinate, lactate, salicylate, acid citrate, tartrate, oleate, tannate, pantothenate,
bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate, gluconate,

25 glucuronate, saccharate, formate, benzoate, glutamate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, and pamoate (i.e., 1,1’-
methylene-bis-(2-hydroxy-3-naphthoate)) salts. A pharmaceutically acceptable

salt may involve the inclusion of another molecule such as an acetate ion, a
succinate ion or other counter ion. The counter ion may be any organic or

30 inorganic moiety that stabilizes the charge on the parent compound. Furthermore,
a pharmaceutically acceptable salt may have more than one charged atom in its

structure. Instances where multiple charged atoms are part of the
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20S(0) CH3, cycl opentyl, 1-hydroxyethyl, 1-am noethyl or CH2CF3. [0128]In
one enbodinent, R2 is C1-C9 heteroaryl optionally substituted by 1 to 5 R7.
[ 0129] | n woeo@msostiiment, CLl-C9 heteroaryl is pyridinyl, PCriusamoloydo)?

i m dazopyridinyl, pyrimdinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl,
fury!, 25thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl,
qui nol i nyl, isoquinolinyl, indolyl, benzim dazolyl, benzofuranyl,

ci nnolinyl, i ng Qﬁl@&l&hﬂcally@g&gﬂé&%5ﬁﬂ€g %H&*@Q&%ﬁﬁl@@%térnwkl ZH@M&@
pht hal azi nyl, "pyridazi ny triazinyl, isoindolyl, pteridinyl, purlnyl

oxadi azol yl , umaamnhym¢HWHmaﬂmdi@sﬁlcmanedmazohyﬂecmuquaﬂy$andbrone
benzofurazanyl benzothlo henyl benzot hi azol yl , benzoxazol yl,

qui nazol i nyl, 3%“8?%F1ﬂ9$ napht hyri di nyl or furopyridinyl, each of which
i s optionall substltute 0 55R7. [0130]In one e odi nen t,

oyt 0yl ol005] ool yi “Sabpen s 1 ahb1oAIB oborbies o OROr TSIt one

enbodi t i 0 t to 3
R 0] 0132 | e e B L B b scavatts v

substituted byindud?.buf @133p1 Hmited tenb@m,mnprOpml,mh@Q(lmmnolorDMﬁf@

i ndependent |y CH2( ph lLn _one di

het er ocycl yl cf‘gi_‘?cﬁ‘?ﬁﬁaTQy ag‘?}k?y? {lu?l{éig tg?loi%r& o o) ghei?gemnﬁ@'ii%'f I ﬁef%ﬁgg he
enbodi ment, RZohplaPhh@b e WlveHbsbictueesdwhér.l to 5 R7. [0136] In one
enbodi nment , R2 is optionally substituted by 1 to 3 R7. 20[0137]In one

enbodi nent, s optirpdaldy "Eﬂé%h%%%”b& QPéWrefe[rQJt@&J Elﬁbsﬂﬂf‘en@%@% ment,

R2 is optio aII substituted I'n one enbodi nent,
i ndepentient | y (ﬁhﬁnorﬁ}lzﬁilpl&ye(ﬂ%b btoc@@iﬂ&m@&[@@ﬂﬁwlw fmetl@mbadwh‘émeacmlgl S
phenyl, opti Onah u%lcjt?osr;[ai tglr'lcguepg obrythle }:c?mpSouﬁg.; For example, an "amino-protecting
group” is a substituent attached to an amino group that blocks or protects the
amino functionality in the compound. Suitable amino-protecting groups include
acetyl, trifluoroacetyl, phthalimido, t-butoxycarbonyl (BOC), benzyloxycarbonyl
15 (CBz) and 9-fluorenylmethylenoxycarbonyl (Fmoc). Similarly, a "hydroxy-
protecting group" refers to a substituent of a hydroxy group that blocks or protects
the hydroxy functionality. Suitable hydroxy-protecting groups include acetyl,
trialkylsilyl, dialkylphenylsilyl, benzoyl, benzyl, benzyloxymethyl, methyl,
methoxymethyl, triarylmethyl, and tetrahydropyranyl. A "carboxy-protecting
20 group" refers to a substituent of the carboxy group that blocks or protects the
carboxy functionality. Common carboxy-protecting groups include -
CH,CH,SO,Ph, cyanoethyl, 2-(trimethylsilyl)ethyl, 2-
(trimethylsilyl)ethoxymethyl, 2-(p-toluenesulfonyl)ethyl, 2-(p-
nitrophenylsulfenyl)ethyl, 2-(diphenylphosphino)-ethyl, nitroethyl and the like.
25 For a general description of protecting groups and their use, see T. W. Greene and

P. Wuts, Protective Groups in Organic Synthesis, Third Ed., John Wiley & Sons,
New York, 1999; and P. Kocienski, Protecting Groups, Third Ed., Verlag, 2003.

[0048] The term "patient" includes human patients and animal patients. The
term "animal" includes companion animals (e.g., dogs, cats and horses), food-
30 source animals, zoo animals, marine animals, birds and other similar animal

species.
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and R2 is phenyl, optionally substituted by 1 to 5 R7. [0141]In one

enbodi nent, Rl is phenyl, optionally substituted by 1 to 5 R6; and R2 is
het er ocycWwol2p09ssisonal | y substituted by 1 to 5 R7. PCT/US2009/048017
WD2009/ 155551 PCT/ US2009/ 048017 [0142] I n one enbodi ment, heterocyclyl is

pi peridinyl, norpholinyl or piperizinyl. [0143]1n one enbodinment, Rl is
pyridyl, optionally substituted by 1 to 4 R6; and R2 is phenyl, optionally

substi t ut ed[dbw{l_ to 5TRY phiakd ithhhiceanelsrieesitmert indRhtes Shqythé shbstance
optionally substituted by 1 to 4 R6; and R2 i s heterocyclyl, optionally

substitut ed byorlcompositipg . myh he¢sqompagihle eepvelbrernd/orpexisplogirally, with the

pi peri di nyl, hol i nyl . or pi erizi?¥l 014 S cTacelelo]l S
phenyl, opti oﬁgﬁﬁgymﬁf%ﬁ% ﬁ?@%ﬁ%@g R glahgr?r, %é%dﬁgzm?s pgrl g@l fre&d
opti onal |y syhg@rewml,ed by_ 1to4 R7. [0147]1n one enbodinment, Rl is

pyridyl, optionally substituted by 1 to 4 R6; and R2 is pyridyl, optionally

subst it U§ ed gﬁiﬁoﬁh@ térnR7“cdnfpbhill | dT @neiRehas, mand “cBhpbsndehemitle resent
pyridinyl, optionally substituted by 1 to 3 R6, wherein R6 is independently
Cl-C3 al kyl, Haventioah3andr “compponds; ofaRermisa B2 yndesp iodipyivise ringigatpdi inglude

O30, N e ot T SRR
S2NRaRb, CN, (€53, phekdrabeudD) Rrcegdily 0Re) ah@l;&QthEﬁbf.eUmdnﬂk oeetwisacl udes
a conpound sel ected from WO 2009/ 155551PCT/ USZOOSS/ %ﬁ? .%érbl—B

1

stated, structures depicted herein are also meant to include compoun

10 only in the presence of one or more isotopically enriched atoms. For example,
compounds of Formula I, wherein one or more hydrogen atoms are replaced
deuterium or tritium, or one or more carbon atoms are replaced by a Be- or M-

enriched carbon are within the scope of this invention.

[0051] "Inflammatory disorder” as used herein can refer to any disease, disorder, or

15 syndrome in which an excessive or unregulated inflammatory response leads to
excessive inflammatory symptoms, host tissue damage, or loss of tissue function.
"Inflammatory disorder" also refers to a pathological state mediated by influx of

leukocytes and/or neutrophil chemotaxis.

[0052] "Inflammation" as used herein refers to a localized, protective response

20 elicited by injury or destruction of tissues, which serves to destroy, dilute, or wall
off (sequester) both the injurious agent and the injured tissue. Inflammation is

notably associated with influx of leukocytes and/or neutrophil chemotaxis.
Inflammation can result from infection with pathogenic organisms and viruses and

from noninfectious means such as trauma or reperfusion following myocardial

25 infarction or stroke, immune response to foreign antigen, and autoimmune
responses. Accordingly, inflammatory disorders amenable to treatment with
Formula I compounds encompass disorders associated with reactions of the

specific defense system as well as with reactions of the nonspecific defense

system.

30 [0053] "Specific defense system" refers to the component of the immune system that

reacts to the presence of specific antigens. Examples of inflammation resulting
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W), 2009/ 155551 PCT/ US2009/ 048017 [ 0150] Anot her enbodi nent i ncl udes conpounds
of Fornmula |, selected fromthe conpounds of Exanples 1-312. [0151] Anot her
enbodi nrerwoi20e 13883 a conpound of Formula | that has K, PCT/US2@m@4sen7 EC50
that is at least 15 fold, alternatively 10 fold, or 5 fold or nore

5sel ective in inhibiting one Janus kinase activity over inhibiting each of
t he ot her Janus kinase activities. [0152] The conpounds of Formula | may
contai n asymegérhG REpdilk bakhC gt ElcSdefée systhariatiade theedlassical respbrfst @6 ent
stereoisoneric forns. It is intended that all stereoisoneric forns of the
conpounds of Heraign aantigensycpyginrmguisutdispgsesy 0and jdefayed type BYRESIEPESIES s,
enant i orer s, arrelzgI o%%é’ 9 e'df%ga B? Pl ldhr&’ﬁ qhﬁguﬂ{ngt%é); g?sregs%, ﬁl@cﬁaje@ﬁoﬂ dgem c
m xtures, formpart: Of the present invention. Tn addition, the present

i nvention enbrati@Srakplaged Biud sndotangsid.j Ridaby iasdens manow exasppdnts, if a
conmpound_of Fornula | incorporates a double bg\rgwgr a fuse? i&hn , both the
cis- anddtransifogigl, veasusweest discash GV Y, 2y expEples B lrhe
scope of the igayenti 8fmeBRLdid {i‘&cﬁsﬁe@?ét@mpog tional isoners and mxture of
positional isoners, e.g., resulting fromthe N-oxidation of the pyrimdinyl
and pyrrozol I or_t he a f " R (for
exanpl e oxi ds#i):Tgl? ?éensn) ,nogF%ecg‘fcsa;eq%éte hsgghte hg1§ g g&;fp;ﬁgé?%ﬁg qtg %gsf tgrlgfslg?ﬁi%rﬁtdry

i nvention. 20[8d&3¢rknhith@e shedigbdingsleshayres thateira, insspalile dfhienmunological
stereochem stry of any particular chiral atom.is not_ speci éi ed, .then all

st er eoi somer s BPBOFOIR Snpraatlegy tshEdnRpcaBkresy- tEPfémBl?ﬁxPcede angiption, ghat
invention. W / ﬁgyl'ms I N : ! é@%(;,gt% hed
l'ine reggesenﬁeﬁiglég?g)%%]? u étrﬁro%:/noh? ?%gggtoﬁglﬁgn(?ﬁgﬁclﬁﬁg%ggtereoimg%lﬁglrﬁ éi S SO
speci fi ed and id@himadon 2&o0ihted] Witle coalipansruish ef adule(apute} exspiritoyedisiress may
exi st in unsolvated a{?@ﬁﬁgl as sol vated.forns wth pharmaceuti.cal l ‘
accept abl e sol VEAIESs 5 OfRgple g1ean ARiury SYRYTQIRGS: FIPRH USIGH HUHLY: iagu ©

intended that }15@chANRBhISN. r@Rufel AdRdisbYddrhftdebal WEh ST aiﬁ‘aﬂaﬂ%ﬁ{alfbr'}é
sol vat ed and unsol vated forns. [0155]1n an enbodi nent, conpounds of Fornul a

| may exist i ncagirfonententac8Bt awirelatr iwetfingifis, omnethen |cegligh repvavs Aysem

enbraced_wi thin.the scope of, the invention, ,as defi.ned . I The
term "tgat oner]'nﬂ?)?lmafoamt%ﬁ%rﬂ‘?ré P&t 4%1' 03%%6‘3? ggg%ilﬂ@lﬁ? %@%@8&%@%17
refers to strugtdmkeal glanorey® Qhnsidideagdiciatstiesgidomed)i el @y@kine-induced
interconvertible via a | ow energy barrier. For exanple, proton tautoners
(al so known astopicg¥ot ropi ¢ taut oners) include interconversions via

m gration of a proton, such as keto-enol and im ne-enam ne isonerizations.
Val ence t auf sl $Autpdinmdiee Slisersy’cemueadshespis toferp doragangroul iddrdigdrdersnig of

he bondi I .. 10156] The | ' [
| ot opi cal Iy- | S0P a0 oMbt b e i SRt o B ELREFEER: 10 s

reci t edaper ei npodytovirddonktimeiitact that one or nore atons are replaced by an
atom having an atom c mass or mass nunber different fromthe atom c mass or

mass nunber o6l hYlefo®Bledsa” 49 usPhtER: refdrd td 89} ORRSORE, AitYe RafbbE Wrar
atom or elenent as specified are contenplated within the scope of the

i nvention. Exelops af fisjusdingion tepating dronb ell¢rgr of pdriicedisease oat vsadolimiels of
phosphor s, SulT? (© FIGORERE, Pabf oy hreeiza o) gy abt GO Res YR pinss
13C, 14C, 13N, athiiNtabld, a vafRty df8fiolcpass,. "BimatiB&Sas U8 herdmGefers to any of a
25 large family of diseases of the skin that are characterized by inflammation of the
skin attributable to a variety of etiologies. "Transplant rejection” as used herein
refers to any immune reaction directed against grafted tissue, such as organs or
cells (e.g., bone marrow), characterized by a loss of function of the grafted and
surrounding tissues, pain, swelling, leukocytosis, and thrombocytopenia. The

30 therapeutic methods of the present invention include methods for the treatment of

disorders associated with inflammatory cell activation.
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151231, and 1251, respectively. Certain isotopically-I|abeled conpounds of
Formula | (e.g., those |l abeled with 3H and 14C) are useful in conpound

and/ or suwep@yssisissue distribution assays. Tritiated @CTaIS2003/6)80and
carbon-14 (i.e., 14C) isotopes are useful for their ease of preparation and
detectability. Further, substitution wth heavier isotopes such as
deuterium(i.e., 2H) may afford certain 20 therapeutic advantages

resul ting fqeus7yrBdla8imdAGyablatevasivabidiis Yo (. .igductibh by aasedlisineinding,

hal f-1ife or reduced dosage requirenents) and hence nmay be preferred in
some circumst aberot BaEpd rtan cERKIMES. ngtigsBY Opcditegrpodics) xd a papliferpiive angd
18F are useful i tro 1 551: 2 i . 1 ne
substrate rece%%lggar g%@h%%h@ﬁ%@@gilﬁg?isgwé @ggléfogg@%ﬁ%ggﬁh@é?ﬂggﬁqgor mul a
| can gener al | gytdiéngdl epptendabiyalk otdzgities gprpstaedyy roe s/asouati og amet ) ot lteld e

di scl osed in the_ Schenes, and/or in the anpl es per in bzilaow,. by
substituding aRriasoewpesion §f neyper wgrea bery Pt grefstrs E8¢lingab ity ot abel ed
reagent. SYNT : | Bl ;
501 0157] CompoutaL b Forl 3 T oy oy AL et ad Ty “ont Ret e oy o2
descri bed her einflamhmatarerdells Mirehiio menmst lipritde s emneeytes, knawopliages, HE

hem | t b i ddi ti to, L l.ight .of, .th i pti
cont ai ned her & PRRESS d5 h b eray OHFS gnar PPy st e AR iy | "
comrerci al SOU§RRSasS 'fl@th'trcﬁfﬁ é‘dgésjoﬁ?illsg‘ﬁf&i eadisorthMs), WabkesllsWdsndrit®y calle

il
readily prepared using nmethods well known to those skilled in the art
(e.g., 50 prepaamgdrboys palishartbenyotwlial ¢sllshidswill bedppiscintgdiby mersomps skidled and
Mary Fieser, Reagents, for Organic nt hesi s,,.v,.. 1- V| Y.
(1057- 1695 ed. v gt S CFaRubacHr i beiaBlontis e oq.
Spri nger - Ver | aglls Bedd icontribo@l yeli thg Hiplogmeniset(aalos0 orvatdcaldatorvi ¢f the
Beil stein online database)), or Conprehensive Heterocyclic Chem stry,
Edi t ors Kat ri Zi{lampgtorpiseider.per ganon Press, 1984. Met hods for
triazol opyridine synthesis are also disclosed in: WO 02/38572 and WO
2006/ 038116 .[00581 9F Comp NPHED 'ofs arcichnlym forfagnsergda patidatlanmgiogy drugas

l'ib el i S | 2, for. I ds,
or 1018100 B repr el widf Wilekye, RleFER Aot fa M RO S T

may be 15 pr eqaal?eﬁmy add Geldvinpapginiaithous Pnbhiriap dofsctousagyey and; hindrighey
multiple parallel syntheses using either solutign phase or_solid phase
chemistry, by $156%eHith SBUINGRMAET REEs Sledpeay nilempmaiont Thaderd a#r di ng
to a further : | [ ' rovbded Rk dutdalrary
conprising at aﬁ%eigfs%{al %fs g%%t()oﬁéé@@g}sﬂ%%%u rggsll i’,%rgnsgérfl!tnfag’msr g ?ﬂ?gjfsé?er% grrer S,
tautoners or 2@ppavfredentedficals) 1aece ephadl eceahoid-dehesgng,. anftiBibiginEmtory

For synthest 2 HOBHES Ao RIS AT0N HE BHEECH RDE e R deriy NG TRgy o
for synthesi zi [ F 1 y
i nt er medi at es. jnERe AspTRACibAplR, @dd dapekiRt NFAIDs &b @siaNgiiMiidstall foeet i on

steps, see the Exanpl'es section below. Those skilled in the art wll
appr eci at e t hatreatidsntatflagute oy nhiivatd endisigne whagypaeandsiaflamematign ereayeseat -t he

i nventive co . Al though specific starting mat.erial r nts are
o ot e it POSRAs ek ety SRAEuEA TRl S RRERNE! el of e HERAERES
reagents can ber@afnky rieubaidid WiBet$, Cosidoamhes, anfamhiRtdry Qlrthégathiat (eves

and/or reaction conditions., In addition, nmany of the conpounds prepared by
the met Rdds deddwiasvd sepeiylitiocasopatiq yathtis, nBeiters e 4yRdompgraculsf SoMt.s

di scl osure usi i | G ] . 10, J in the
art. o 2000 PR BB RS b B M i B e AR L inds
of the presentmildvemidderate paiatdeettb anflahmaterobsl fissue tinjonglpytexid, elegs,,andr i mary
or secondary am ne) of intermediates may be necessary, .The ?ﬁg\d for such

protection wi|TendlacoligepMnst MPAH% REL Aot MNeSicty R NPDNBESe Of (HE t TR t y

and the condit] p »af | thod ' ancec s otgat i ng
groups ( NH Pg)&}&nm&(ﬁxgg%&agééet{/ ?ﬁiﬁﬁf%&g{f;ﬁ@gt 3S/Ciyc ?gy%ﬁ?ég@ycar bong? (a%%C),

benzyl o%9car boeyclookEBamasad COX-2) isoerenyleseCynideygenase aatblymed the EnmegtionThe
need for such otection is adi ]y det.erm ned, by on kKilled in the art.
For a general OFtPgpRdRS %‘?J%f(ﬂ?lé P?‘néoﬂ’r %fﬁ%&d%lﬁa aflﬁé%el{éeél,vegzré’ml' ﬁlew

Greene, ProtectdNer FRWpRlpM bisFaan R8RS 3,). JBBRayhh@Ns &ctS@RsongNew
York, 1991. [0161] é(?npg%}%dlg of %eq{yngheor?gi olr%ﬁmay 2%)e prg%‘lgr ed from regdi |y
21
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starting materials using the general nethods illustrated herein. 15Reaction
Schene 1 H3CO0 R1L 7Pd cat al yst [ 0162] For exanpl e, conpounds of Fornula |
can be sywohesisesias shown in Reaction Schene 1. A comrom/uysc@oeioed
intermediate 5, which is available W?2009/155551PCT/ US2009/ 048017 from
2-am no- 3- bronmopyri dine (2), can be subjected to palladiumcatal yzed
coupling reactions such as the Suzuki reaction with boronic acids or
boronat e est ersihdrohin@s) e anpRaupasmoefecties niltige Braatisest piflaimdeiione QOUUP
renoval . Pal | adi um catal yzed am nation_ of ar?/ or heteroary| halides with 5
triazol opyri diinbibiteis énqhidsy icglesoxibnstrira¥itef [umiraspxif, | Rerecoxib, rofecoxib,

Pal | adi um cat al yzed, am nat i of met hoxycarbonyl substituted phenyl halides
or net hoxycar b%ﬁ??mgu%nscltvl%{l%?g)&%het eroaryl halides 7 with

triazol opyridi i 6 provi des compounds.of FEor I ol ysi f the
cor r espondi L@Sﬁig}r@? kéréag%r §n$b?aélflf gﬁlﬁge 68?666&51% %@ijé?%’ @(R\?ﬁiﬂéﬁf@%% be
subj ected to sianrdaridast@am de formation nethods to yield anmides Id.
[0163] It will 'be appreciated that where appropriate functional groups

exi st, conpoungg OfoNepyRISINE TAK RENBITORCORPEURDEat es used in their
preparation may be further derivatised by one or nore standard synthetic
met hods erp@ioRg. CONAPRAEARINRHRSA Icbitipb@l oPFloffhON and GHGhdRca"

cl eavage 15'reactions. Particular substitution approaches include

conventi onal afokyhlatiorsnthemoy,| at ippovidéibtiet ear yhedtli mnthealcaatraentoof, diseases,

sul fonyl ation, hal ogenation, nitration, fo tion oupl i ng

procedur es. [Cﬁf’égﬂ“lo S AN Of 1%3“&%@%‘]‘%@@##%@”%%?@% glggeSndary ani ne
groups may be converted into am_de groups (-NHCOR -N ) by

acyl ati &%. HPOALy| ati &Qoﬂﬁyelﬁbocﬁmﬁpb‘\?@]&dWWW%?ﬁﬂr n appropriate
acid chloride in the presence of a base, such as triethylamne, in a

sui tabl e sol vent, such as dichl oronetfffane, or by reaction with an
appropriate carboxylic acid in Fsghe presence of a suitable coupling agent
such HATU (0-(7-azabenzotri azol - DEW N -t 8t ranmet hyl uroni um

hexaf | uor ophosphate) in a suitabl e[sol vept 25 s as di chl or onet hane.
Simlarly, amne groups may be conyerted,in sulyRhonam de groups (- NHSC2R
or -NR'SQ2R ) groups by reacti i h appr opri aRe sul phonyl chloride in
the presence of a suitable base, such|as triethylamne, in a suitable

sol vent such as dichloronethane. Pringry or secondary am ne groups can be
converted into urea groups (-NHCONR R' or 30 -NRCONR R') by reaction with
an appropriate isocyanate in the presence,of a suitable base such as
triethylamne, in a suitable solvent, such as di chl or omet hane.

W2009/ 155551PCT/ US2009/ 048017 [ 0165] An am ne (-NH2) . be obtai ned by
reduction of aSTRNHEIBEIE: NEBSCTITRTD, FURMERaRPI Iéh%‘?a%%’flgfﬁi}i ia(‘,:c%%}ﬁ%g%?itéti on,
using for exanpLe hydpgen in the presence of a nmetal catalyst, for exanple
pal | adi um on a support such as carbon in a solvent such as ethyl acetate or
an al cohol met harol . Nagi.val h or.mgt |

carri edlgut ?%‘&them ca 1ﬂrse Ug?él)%(%&ﬂ}&lh%g{ﬁf )oorl éegxge%r[og@;lnéﬁgf ,C%eq}égax%' Iral or
iron, in the pwaaeoridogheas aditdtesomil as opyaiatie bilotitwedioy tto § 8166] 1 n a
further exanple, am ne (-CH2NH2) groups may be obtai ned by reduction of
nitriles (-@d63]for erdnpl ghdayl, cot-ab HetegodtyldopUBNEY hewrdegelny Fhrein the

phenyl, heteroaryl and heterocyclyl are optionally substituted by 1 to 5 R’;

[0064] R, R* and R® are independently H, CHs, CH,CH;, OCHj, CF3, F or Cl;

20 [0065] R® is independently H, C;-Cg alkyl, C,-Cg alkenyl, C»-Cq alkynyl, (Co-
Cs alkyl)OR?, (Co-Cs alkyDNR®R®, halo, CN, CF;, S(0)12NRR®, C(O)R?,
NR*C(O)OR®, NR*S(0);2NR®, (Co-Cs alkyl)C;-Cs heteroaryl, (Co-Cq alkyl)C-Cs
heterocyclyl, (Co-Cs alkyl)C3-Cg cycloalkyl, (Co-Cs alkyl)Cs-Co aryl, (Co-Cs
alky])C(O)OR?, C(O)(Co-Cs alky)NR?RP, C(O)(Co-Cs alkyl)(Ci-Cs heterocyclyl),
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10 exanple hydrogen in the presence of a netal catalyst, for exanple

pal | adi um on a support such as carbon, or Raney nickel, in a solvent such
as an et w0 200915581cycl i c ether such as tetrahydrof uranpcatusarmoapgndpr i at e
tenperature, for exanple fromabout -78 Cto the reflux tenperature of the
solvent. [0167]1n a further exanple, am ne (-NH2) groups nmay be obtai ned
from 15 carboxylic acid groups (-CO2H) by conversion to the correspondi ng

acyl azide (-C@_ﬁégma{ééré; U%Mgﬁm@pge{m&cﬂ% ,hg@(%h;&f(@o-@a‘ anglxesakt ant

i socyanate (N= 168] Al e converted to am ne

hyd
gr ouEsd( - d(:l—lzgﬂcma)k)yl)by C@ﬁﬁ%(é@ga?r{ ggﬁé-@ﬂgl bfgiﬁrﬁgr}@n a@i((ﬁ)i\l%inﬁglﬁs
or ohydri de, aXa Q i oxybo :
cyano)t;or ohydr i agléyl;lﬁ% R %ro@@hﬁ{ gctft:@ 3%}'@ af' o éwgl?rgﬁl %@%&%r%@%{y&lg}&

exanpl e di chl ofiRymsA RANEpticHlIARuBYEABObySUEd Sasbeithanslindepheteatinaeessary in
the presence of an acid such as acetic acid at around anbjent tenperature.

[0169] I nSa furfrerer OBxaNBIR, axodan, dalograad pwidrapy!paelsrmsyeyt ciftsrpiyl ahkeny!

25 groups (-CH= J . (111 gagﬂg r tion
usi ng an appr o‘i’chC |%Hﬁ é/} 6?%0§%1E§%1§51§1bg$m%ﬁ\0%ﬁ1%&%g %bsﬁ\ﬁ%@r@qfsl%%ﬁ ar péglﬁgli@?i ons
known to thosefreki OREDxoNhilbeCas, INRIKI1 TR aliefly dey-Gk alkyHCiil Heterobyehilned by

reducti on of ester(&g‘rou&%gsuch as -02Et) or nitriles (-CN)
using dii sobutaﬂda@ Girend! ¥/1é$ri de in a suitable 30sol vent such as tol uene.

Al ternatively, aldehyde groups may be obtained b

WO
2009/ 155551 f966LS2009R) 48 omigpandentsx He 61 Corslkod %—éoﬁl&n)@b@uﬁsawlﬂg(%ny

i tabl i di si t i | Nt it
aroups (00CeR §° HAYIRR criuer PRiRAS® Tt Ca B bE o diioy GPALER Ceery
by acid- or basRiC@)RP US@LChYHratityys S8, NRERE e NQF o rCHIGE s naittor 8(B)(CosR. | f

RS b SIS CRLass udolyss conde pollpved for expmpledy
solvent, o DhALSIIERSof L Ap IofaBRL it (BUeh A ydcociloiol ac

in an aqueous solv oxXylic acid groups .
converted i nt owhereihesaid GilkylCaKER! ard aBPNR RE) otjyonalpcubsiituigithy dnto 5

appropriate am ne.in the presence of ui t abl yphiAag a t, such_.as
HATU, id°a sui ?"é’ﬁqlté‘e%tﬁllmtmiﬂﬁ‘ﬂﬁ S&@C@cﬁsﬁ%r%m’. b?%’ﬁ?fﬁ%oaa? it Rer
exanpl e, carboxy] iHeteSdrfis hBRYochEyherptRasdieg Dy opfiénally substituted t5ar kos (i.e
-C2H to -CH2 H) by conversion'to the corresponding acid 15chloride
(-CO0) fol | oweshbsitugnts titdepénsiently selsatechisemORT balgafFa NR RuppherCerbsl e, - oH
groups may be generated fromthe corresponding ester (e.g. -CO2R ), or

al dehyde (- @@7]by r eRicni &} araidegententiyeRa0B’.C@®)O6HpCerlkybt G1-Capbvi.de

such as lithium al um ni hydr.i de in diet t her _qr _tetrahydrof.uran, or
sodi um bor ohydEF a@?f’ﬁeﬁl‘fgﬁp’é(gﬂk%s l‘i"@ﬁreé&saéggfk%gtaﬁaﬁé}ﬁ.Cyﬂf’?%yln%’{ io‘glé ryl/a?lyan
al cohol Hgay begpieRadas) P 5 elisahieaR iBlepeh@ne9 sEREERA Fdin G, -&5 iatky(,-(CHRH) |
using for exanple lithi'umalum nium hydride in a solvent such as

t et r ahydr of ur aalkyQPREwxashabe MR nand; Gu-Gs kaserperrlylsech as t et r ahydr of ur an.
[ 0175] Al cohol groups may be converted into | eaving groups, such as hal ogen
25 at ons or[08af]f onyl d¥and RSupsetismotittatbe atpmaickyhishitfayrap¢ atachedfoym a Ci-
trifluoromethylsulfonyl ox r aryl sul fonyl oxy, e.g. p-toluenesulfonyl oxy
group using cohd ?tFIES’r‘%CIKﬁ%W? to those skilled in the art. For exanple, an

al cohol may be reacted with thioyl chlqride jn, a_halogenated hydrocarbon
(e.g. dichi dPt hane)R't 8nd,iRe| et HdeRegrs gpéﬂao‘?lﬁ& @h}fﬂw &352 %‘{%%?i‘é‘ﬁ(%r. g.
30tri et hyl am n S0 bR deddlodiBg dh83REARMre oM¥dnally substituted by 1
5000/ 15085 perT i Sy I8 518 PR i o83 e}gaﬁplfé@al Lohol , phenol or
am de groups nayS bebsttukyts atdegetrenty sgtdtedyframptaém STH0@HanriNdd, (©H4&n-Gd cohol
in a solvent such as r of in the presence of a phosphine, e.g.
tri phenyl phospﬂliiﬁ]é a&ﬂﬁéh\?ﬂégf&a%%}%?such as diethyl-, diisopropyl, or
di met hyl azodi car boxyl at e. i )
[0070] Another embodiment includes compounds of Formula I:
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5 Alternatively alkylation my be achieved by deprotonation using a

sui tabl e base e.g. sodium hydride foll owed by subsequent addition of an

al kyl ati nyoagentsssssuch as an al kyl halide. [0177] Ar omat PCThEsR@gams017
substituents in the conmpounds may be subjected to hal ogen-netal exchange by
treatment with a base, for exanple a lithiumbase 10 such as n-butyl or
t-butyl lithium optionally at a low tenperature, e.g. around -78 C, in a
sol vent such as tetrahydrofuran, andgthen quenched with an electrophile to
i ntroduce a desired substituent. Thu for exanple, a fornyl group nay be
i ntroduced by using /V, NdinetR m deas the glectrophile. Aromatic
hal ogen substituents nay alternat supj ected to metal (e.g. 15

pal | adi um or copper) catal ysed reaction t Ngoduce, for exanple, acid,
ester, cyano, amde, aryl, heter Niken{| ﬁkynyl thio- or am no
substituents. Suitable proceduﬁés whifch may be enployed i ncl ude those
described by Heck, Suzuki, Stille, Bughwald or Hartwig. [0178] Aromatic

hal ogen substituents may al so underg@ nucl eophilic 20 displacement
followi ng reaction with an appropriate nucl eophile such as an anmi ne or an
al cohol . Advant ageously, such a reactionImy be carried out at el evated
tenperature in the presence of m crowave irradiati on. METHODS OF SEPARATI ON
[0179] I n each egfintidagere X ailedibihess homRmdrd o phbenadviaaliagacusptable separ at e
25 reaction products from one anot her and/ or fromstarting materials. The
desi red produdheredfi whereh:st ep or series of steps is separated and/ or
purified (hereinafter separated) to the desired degree of honopgeneity by

t he techni q[ﬂ@glbom’mnm rs H P@(CBOR pTypylcalquCsslmerrowba\rmtqn@)mdp Iéf}/

mul ti phase ex C n, st 0 6solvent or solvent m xture,
di stillation, H@Eﬁ X ﬁg? B?n% Chronatography can involve
oy number flr “°ds “1%3'@ mﬂz&;sﬁ” exse%%'é%r P oo HBOEH e RUREAAR hi gh
phase; si zel usi onR : e i gh,
medi um and | eSS HbEry| il Sler6 BN OB OGS RRANy FRIHARS BNoAPRA at us; sl |
scal e analyt|3%%9§5|nu aged an?ngybed VB) a%d prepagg?lve thin or thick

| ayer chro %1 aphy, Raq%v%lg] aa?eﬁx 5&3,1 g H%H?@JIJC}? @be HHid; | ayer and

flash chronatogtaphy. not oT separatlon met hods invol ves

t t t t t

Lyt e ool M Re e hERAT: oL SRUEL e, O e gkt
rgact |bon by pr(%d@kyl)(mkatMe&lekamRreagﬂnl t CN,ncCde hetsmat}e,nt@l -0k " i

o tho 11 ke, ARIGHHEDIVE Y VRBARShonts aBhnC OIS, CAPIES T KHOVERE of 2
basi c naterlaI&F§§§e%?nd|%88S§a@e ogﬂéﬂm?ggglc rRORRRE,-CDI NAuRY)(Cpagent s

such as anti bo rotei ns ive chel ators such as crown
et hers, |i qui dfetdrogsicty1), onCENNRIGEH-Cn ralag ¥ AL LEySoalkyl),t hE(OINR'(Co-Cs

[0181]Se|ect|o f a ria nat ure
of the hateridl q(ﬁwng@ 1o 86 g&iﬁggéjléb?%gﬁgiﬁ% EﬁeﬁﬁﬁﬂﬂﬁéfeéﬁﬁgF Swei ght
in 15 distillapp, %hé}@i@l saidd Tk yebhikeny] aﬁa%ﬂ@rﬂfypa@r baancabeituRaltyr 1 to 5
functional group$ in chromatography, stablllt materials in acidic and

basi ¢ medi a |muhﬂitU¢rpmH@ep®lﬂ@mtbcsq1Q@tﬁdfé@mQRqe IRe oxoaed Budp) andpaidaryhe art

w Il apply techni que st el Vv [ ak gt
[0182]Exaster35W§&f€Eﬂr§fﬁF@§h ?%1°¥°s§%§r§fe898°%§‘ %egPﬁﬁﬁhP€.£3§|5
di ast er eoi sonByBst@lerithdbpGidsnDf sdidredd frpRYOR ako,dhyyiGFa) NHIKE € haiisy] by
met hods well known to those skilled in the art, such as by chromatography
and/ or 29 acti cwdlC(EDat@d alk¥ldit i on. Enantiomers can be separated by
converting the enantiomeric nmixture into a diastereoneric mxtur1 &f

¢ 60o-

reac]t ion W 1[00h7§h appr &iis mdepengenttsat Ql&fcetaﬂszéh@nﬁp@lﬂiﬁwl(@z gs alkyny
auxiliary such.as;a r s -agGi
separat i %g t he“ lggpége’ (I%é)o(#e?lg}azl;lﬁgbt?mgv%% 21( 7 %6'8a % ’ﬂl}f}ﬂ @N}( }t%He

i ndi vi dual di aNRHE(@JgRMm;(e, 09 aliy®) sogmgs{?om Rétr® Unteren anidi amu slkeﬁsuso
sone of the conpounds of the present invention may be atropi soner

substit ut ed bu@dyalé,cynﬂnareapeuwﬁgu tbsdyteds bpal ttood Suhstiugis, dpdsPeRC engly J
E t d P
2005/ 168551 PCTHEsD0BTG 235551 S purealt rf ai s oPlion b SRLARY 1 1010

enanti onmer, substantially free of its stere0|soner may be obtalned by
resolution of the racem c m xture usingo3 nethod such as formation of

di astereoners using optically active resolving agents (Eliel, E. and Wlen,
S., Stereochem stry of Organic Conpounds, John 5 WIley & Sons, Inc., New
York, 1994; Lochnuller, C. H, | Chromatogr., 113 (3) : 283 -302 (1975)).
Racemi ¢ m xtures of chiral conpounds of the invention can be separated and
|solated by any SU|tabIe nethod |nclud|ng (1) fornatlon of |on|c

oy I o . L




pure chiral bases such as brucine, quinine, ephedrine, strychnine,

a- net hyl - Pphenyl et hyl am ne (anphetam ne), and the |like with asymetric
conpoundswbearymgssaci di ¢ functionality, such as carboxylPCE/usedod/oasvd7

sul fonic acid. The diastereoneric salts may be induced to separate by
fractional crystallization or 20 ionic chromatography. For separation of
the optical isonmers of am no conpounds, addition of chiral carboxylic or
sul foni c aci ds5 Hghuass GrRIFpOARIAY fseletied akdm, ORAIMads,i CFANIRIR namidel s aci d,
or lactic acid can result in formation of the diastereoneric salts.
[0185] Al ternatalelly, the substrate to be resolved is reacted with one 25
enantioner of a chiral conpound to forma diastereoneric pair (Eliel, E.
and Wlen, 00765t er eoRieni Rraye wile@ndentlycHOORPIUCIO(C 3ok alkyW)] €y Caaksshs,
Inc., New York, 1994, p..,322). D0 astereoneric coqpound be for by
reacting asymmgs AV Oﬁgﬁﬁéﬁﬁééﬂ5§tHﬁﬁﬁﬁh%ﬁgﬁ%?Lé%ﬁ?@gﬁﬁégﬁgﬂﬁF%Ppgmﬁﬁg
derivatizi ng r gageRte bySUENs dgbsiRRhRYhdGBRAHAY is¥sted fidkl oywed alkyl,yepasat i on
of the 30 diastereoners and hydrqglysis to yield the pure or enriched
enantiomer. A alsyhoR’oxodele™MR IR napddpt € cldterpeydlylyoi nvol ves maki ng chiral
esters, such as a nenthyl ester, e.g. (-) nmenthyl chloroformate in the
presence of [DOER, or T anh\R00StE56G1RCIOUSROOBICH 48Y BFe Mashed fostact -
a-nethoxy-a-(triLIuoro t hyl ) phenyl acetate (Jacob, J Org. Chem 47:4165
(1982)), of thEs QE%ﬁYggh? ure, and anal yzing the NVR spectrum for the

presence of the two atropisomgeric_enantioner r di agstere rs t abl e

di ast er eomerl80BH at r ot s%ﬁqgarédﬁg‘iﬂfﬁé%nﬂg’:ﬁfb‘g"cs a@%’ﬁwapéf dcyﬁ}Pd‘ﬁ?yzo‘Trat ed
by normgly- and oS - 0 Y4 BotidrRIP QsstibEd by 1
separ agﬁ(k))n of glge?%gl@%rrfg??%gnag%ﬂif?}f}?&?{syg%g?%%}ggs ?%\b 96?151t111). B%I/ met hod
(3), a racem ctotb xtibstieuenfs ihdepeadantlyi soteeted frem hob, $dba@HL BELE(0)O(Ci-Ce

chr omat ogr aphy usj. n i tationary phase (Chiral Liquid

Chr omat ographya%f)fﬁgd?&@w&%aééﬁ@gpmn and Hall, New York, (1989); 10

Okanoto, | of Chromatogr. 513:375-378,(.1990)). Enriched or purifi.ed .

enanti oners [B8W]be di IBjHGuUiaPRSEMERL Retih ‘)&is‘érd 69 gie?f‘?aﬁﬁlui"@ﬁr%‘? aid

chiral nol ecul A I optical rotation and
gl?esnﬁ’]i E\fﬂolﬁég?%? bie Qgﬁgiﬁmrhu%tﬁﬂ%d p§uah 538 op

circular dichr Siti I"'soners, for exanple E and Z forns, of

conpoun %bsf[%éﬁ For m.’ﬂn%%lé em%gﬁ{‘i?ﬂ{?{lq?@iﬁ%é{gw&%% .s{itu?éﬁrﬁyhﬁ j Spé may be

observe aracterizatron nethods su anal yti'cal HPLC. For

cut ot ent | ORRGn “tndneraRaba et & Hiyo BT RRAMMEN T FR o)

preparatory HPLC. Bl O.O3 CAL K EVALUATI,ON 20[ 0187] Previ 0 st,udi es have shown
Phat the i 2dPa¥da ki n EQHGSWHE%?‘*JBFEdﬁﬁ%n&gﬁf&ﬁwbﬁ% 2 850
phosphoryl ate peptide substrates in_in vitro kinase assays, . (Saltzman et

al ., Bi ochent008}lophys.InRag embgdimsat; @4%?@?7%@3?“@ b@%sﬁlt.‘xeﬁ‘r%' ﬁgt'al ytically
active kinase domain of human JAK1, JAK2, JAK3 or TYK2 was purjfied from
extracts of [8684]i nsectincarlembodfeentdd’ i ¢ hCahetomaryd opHenaly FEbHHAET §¥ilr us
expr ession veci‘(ﬁ Rencodi ng the human JAK1, JAK2, JAK3 or TYK2 ki nase

domai ns 2SSJAKl i no aci d resi dues N852-D1154 according to the nunbering of

GenBank seq accessi on nunber. P23458, . JAK2 ani.nqg_aci d..r esi

D812- G1132 g@@&ﬁdi ng tSI<59 ©Re ﬁ%ﬁ% PieAYy g‘?’%eﬁ]ﬁgeﬁ??r%led%e%édué}?te%ﬁ?%zr?lyrlmnber
NP_004963. 1, JAKRIa2siveiaiBei fyrdRidasi dpyesz8yB3rieddgd peaiiydl tgrakélyl, Maryl,
nunberi ng of Gentﬁ({;(ﬂ}fgegﬁgngye a_c??ss?%ﬁ ngnber P52333, and TYK2 anjng acid
resi dues N873- Giag, ivexazolyd/ 15888 YPCPRUSE09rsoteareiylacRardyln g duigoting.

nber i f GenBank;. i 7) o 1M f th
DAL, DAz, AR BPORS RNELE SARAR R R ER-IERR ) i T ot T

direct amd i ndiddeizingEt faBdazihylc pyetagngyanidifylc doimiolydf pphdéphopytiagli on of
pepti de substrates derived fromthe human JAK3 protein 5 (Saltznman Eit al .,
Bi ochem Bi ophysadigzedyl. dsierelil 2121@@16@%31163%‘19@%835‘») fureganyl e ¢ hepreljraspnyine
JAK1, JAK2, JA . i [, iNS ur ed; AT it oring
phosphoryl ati o ﬁg%%%ﬁlﬁl%%&g r ;B\%g%)t%g%gt%%’ld e g %X%flﬁ e %%g]lhlfbg}eﬂryi’ L gb%?ﬁgﬁﬂﬂ

t echnol ogy (seeapixaydiag)or ifkb8BYiNNE cacnpbdwhith isbptidrellpsebwitated by dntoi on ar e
tested for their, capacity to 10 inhibit a Janus kinase activity and
activation (prifmary assays) and for their biological effects on grow ng
cells (secondary assays) as descri bed herein. The conpounds having | C50 of

| ess than 10 JAM (preferably less than 541, M nore preferably less than 1
1.1M nost preferably less than 0.5 laM in the appropriate Janus ki nase
activity and activation assay (see Exanples A and B), 15 and EC50 of |ess
than 20 1AM (preferably less than 10 iaM nore preferably less than 5 p, M
nost preferably less than 1 a.M in the appropriate cellular assays (see
Exanpl e C) are useful as Janus kinase inhibitors. ADM N STRATI ON OF

———  p e o Y /N O FPSNI R I O NR AN IR PSS P AAASAT A 1 I Y L o [N 1 Y



W) 2009/ 155551PCT/ US2009/ 048017 rel ated di sease, conditions associated with
organ transpl antation, inmunodeficiency disorders, destructive bone

di sor der swopp@ishsnat i ve di sorders, infectious di seasespPCtarsdiowiogses?
associated with cell death, thronbin-induced platel et aggregation, |iver

di sease, pathologic i nmmune conditions 5involving T cell activation, CNS

di sorders or a nyeloproliferative disorder. [0192]In one enbodi nent, the

di sease or @RAY L1 on. inorkAARGImERLOSE piriaing! @utaslymbktutdddyd ®EaRE i S a
nyel oproliferative disorder. [0194]In one embodi nent, the

nyel oprol i f ve di bRl VEYik BSflRy1 optionally subsiiffed byesgent i al
t hr onbocyt ogf %‘7} nmyel o qgfréomﬂg %)r c’hroln?g rrlygl%pglgﬁ%uyssulal euker%]‘l a (CW).

[0195]1n onfq §§]b odi el one eﬁ%oﬁﬁﬂ&ﬁrR" 3 g%l@iﬁ?ra()ptf%}@l subgﬁt'iﬁ’e'dﬂypr prostate,

testis, pen geni t our I nar act esophagus, ynx, gastric,
st omach gaﬁl:9 Qf nt esti nal , i.n %“Eefé cant homa, follicular carcinom,
nel anons, 8 smal | e nf dgn non-smal | cell |ung carci noma

NSCLO), | 15 ad : | |
Cmoronss ' Boals, 2oohy b pybohienn & Wi DapRe Siiamm R i MenetBdingc O
bone, nyel oid @k@@(@%e‘c] ¢(>'£IE§19' é}, §H{Pﬂ@%5&rylhﬁf' CYCE dl@alk;huwﬁélemf@\/dty and

pharynx (oral), t ongue, ivary 8 ar ynx
i ntestine, coladky,l aadtamh cmiaalkylr ewabptlmlaﬂ}zt tltumdl Al l t@h@/rS@bﬁlthm ge

t est d tral d f
he- peri ¢ oncurffOREHEPOE SFECFAT oG MR Camls O B SR MR BRECT €

or | eukem a. [gl@pﬂétao@ywylenbodl ment, the cardiovascul ar disease is
restenosi s, cardionegaly, atherosclerosis, myocardial infarction O

congestjye miﬁ% Fai | 4t @ne 2 EHAbAN FONR ﬁﬁ@?ildwm -Co L R€erbYE, OslRRARIEY at i ve
di sease | S eimer's di sease, Par kinson's di sease, amyot roph| c lateral
sclerosis, Hursubsigutedbs 1dbSeRS eln aneaxemplebRAlS preoyle pyrazolghdenzimidazolyl

e O oy SR TSR L B b Vi SRR Sy
di seases is rheusmhehyd Riradolyitdr pyridPp V%ﬁdrﬁﬁy%ubs@mnédibi 1deBrre, mﬂqe&noRé
del ayed hypersensi t| Vity reactions. 2009/ 155551 PCT/ US2009/ 048017

[0199] I n one épadtperdently (theCd ﬂkb’h&ﬁuﬁ@r@k%)%aé@ Cs alkybNErRat i5lg Gonel

di sease, . [ 020 Re i ut d S

mul ti pl «195 scl e?% O ’5[(3%61&?53 lgl on Rgf q}g@ ﬁ u%‘:%ﬁmné%up@e@i. on by
t he corrpouRds @b)la]ﬂé(ﬂorwsgn:alk@l}f(@}aya benepeodyatyiepd (D(@)h%i ((ﬁ) @4 valkylici-Conal
tests, such as rodent nodels i nduced ar itis an er

prophyl actic twekeeleht tg(%g%%?aégo - seé@‘é‘S@b e, Hetgrapyl )depggﬁma%g%h body
response (TDA%yg AR ISR AU Pe RANEENS|AT Wirkiti DI kX ReBprichaly VO

systens inclu rine host def ense agai nst i nfections or
tunmor resist amubst(tmﬁdlbeysbm G%ub@&mnts] ndepandentipn sedertaE rOMe@Rod‘éRqu 0X0

el ot dat t he At 810 i sl S e bk gay] Albcsiby bae SRORET , ©

vivo test syst@B®iteRA el a0 Pkaiaiesd iRdepdalidnt Sieﬁ’&ltddsftsﬂ OR?, w»tor Qaly, ex
vi vo functional assa for the assessnent of 1 et ence. These

assays may cor@)l?al MR §dﬁ1 G4 alisyl, (@o*@b Ial‘kéf})é?ufcr]iletqfioqyélé/ﬂ)é%@(@ CriCuddems or

specific anti neasur grent f; pde
Janus ki nase pgt%§%mP orP hfg% I%%M &%?é@' :6% S%Stqg%glbg lIllir’les
measur enment ofwkekin RUri§ aﬁ@epeﬁdiéfﬂlysc((n)(}ws PO EC O Ill«yl)NRaREI C(8)(Gnaki ng,
natural killer (NK) cell activi} mast _cel | activit st cell

degr anuPat i on, alkdFohagdeisreyely % 0sCEORRKE-Cs ac?llkﬁ)g@l cheFFéﬂ‘fylcg%l I
oxi dative bur sk @)p\@i gi;}) @Shen&ht{ﬁ C6| n g@g?kg% | ?@Nke@ioscsdetaggm(@g@son of

cyt oki ne produc 1‘on particu effe ynphocytes, NK

monocyt es/ macrigrages, @(a(umlb“p@ Cs) alkg}) NIRER? ncﬂi(ﬂleBf‘(CBKé |aikyd)(Czoaa>d)j ex
Vi vo assays can be a d in bot cl.ini cI| St i usin
25 Iyrrph0|yd t | Wherel S%%d?@?’l Be‘mtﬁﬁ&lg?‘ﬁ)ﬁp%‘?ﬁf?% % u?’%éd? PERTIBY act |gce
of cytokine ass%fe% t I BR? RRNROL 94 &Y A8, aﬁ&%@)ar%ﬁéi%&clﬁ Mtel%ﬁryl
ects o

Hubbard AK. xenobi otics on macrophage function: evaluation in
vitro" $0999) avet tyadisalkyd: Be Wptiohalyr eubstfutest byull (@ Gobstiusite dndgpgndently
158: 25-29).
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[ 0202] Col | agen-1 nduced Arthritis (CIA) 6-week detail ed study using an
30aut oi mune nmechanismto mmc human arthritis; rat and nouse nodel s

( Exanpl e w08)20090585358gen-i nduced arthritis (ClA) is one ofPCThEs20m8480cDMMoONI Yy
W2009/ 155551 PCT/ US2009/ 048017 used ani mal nodel s of human rheunat oi d
arthritis (RA). Joint inflammtion, which develops in animals with Cl A,
strongly resenbles inflammtion observed in patients with RA Bl ocki ng
tunor necrosi SefefeliOfrof THRF, bRo,2Ral6f IHFGANIORS, Uieat eyt (0f-C! Akyl))OSE;s as it
is a highly efficacious therapy in 5 treatment of RA patients. CIAis
medi at ed by bdieterdeyshil lasd &(@)(&ntGslobdides (B-cel | s). Macrophages are believed
to play an inportant role in nediating tissue damage duri ng di sease

devel opnent JOOBRA is i hdmmeainﬂngdirhmtuﬁi 'Biphgnﬂmir patiding, ohtiowlly sgestitgedibsi f i ed

Conpl ete F CF t th
DBA 1 house st 4 A, Rbutharva 1 Soaekrsnsrdy Cocieti0r RCed i Towl & Fat .
[0203] There i s;gAneRRPI H‘Q@C@F}, @ﬁb)l%ﬁed(b% NRER® ANKBY05,9RE, (C-¢shkyl)C,-

pat hogenesi s of aut oi mhune and/ or’ i nfl animat ory ‘di sease. Protein-based
t her apeuti cs t(ﬁahetdewcéstl@r B(08DRS vehertin azid Rikyliceeptignallesybsdtutaddbyab i hst

(Rastot tor o1 SbSiRtst i PTRIeRlt, SSEAVERmS kG, SR ReDEE; S B EP)
activation mr%&f}&’ Nankd€BKO.C YheE Ssaidn Gteehchdyll 1§%ﬁt15mallyh¥1EHSﬁMﬁ@B byBlael3s, NK

cells, neutrophils, and eosinophils. The CD6 whol e bl ood assa
(Exanpl e 69) dubstitnenieindepradamiy selspicstiremn fboln akyDOR ribhelot hs. fEolsct i on

cur ace ot vi TRRDOEH Fralsh SUTAR CORR., e Bfe REM BB b e Rp L SR e

Ant i body Respofafiew(ngPAR) is a predictive assay for immune function testing
when potential imunotoxic effects of conpounds need to be studied. The
| gM Pl aque For miveg Cetd~ (PRQ) as > ustvivg S Redy Bl ood™ el | sy

the antigen, is |y del 25 _agcept and ~xal i da st ard
test. TDAR has b hi p ct abl fo ul t posur e
I mmunot oxi ci ty e ni ed th nal TBXi co

Program (NTP) dgfabasg (M1 .y Luster et (1992 Funaant ) Toxi col

18: 200- 210). T{er; [lg [Els asgay[ stans[fr 3[2 ; Eat Etjas a
hol i sti c neasute ol sevepal (i npor npouent s n

i mmune response.N A TDAR i s depend t on%unctions of °the fo™N owi ng cell ul ar
conpartnents: F3 anti'gen- presentlng cells, such as macrophages o
dendritic ceIIs (2) T-helper cells, which are critical players in é@
W02009/ 155551PCT/ US2009/ 048017 t he genesis of the response, as well in

i sotype switching; and (3) B-cells, which are the ultimte effector cells
and are responsi bl e
any one conpartnent s
Hol sapple In: GR

Rt criagge t ver

Li ss ubI| ers,
(1995), pp. 71-168§ PSH% r&% a% y | oerf eid her an EDI SA
for neasurenen@ sok fle ant ody \R J. nlal zc e al Qéggl) Taxi co
Sci. 61:164-17 )¢gr 4as plaque (or anti hoady) f cel | say . GUO et
al (2002) Toxicol. App!. 10 Pharmacol . 1&}j2 19N227) k%Hdet t plagma cells
secreting antigen specific antibodies. The angJ;Fn of choice>is e|ther
whol e cells (e.g. sheep erythrocytes) or solu protein antige

MIller et al (1998) Toxicol. Sci. 42:129-135). [0205]A conpound of Fornula

| may be adm nigfered by,.any rogute a oprugke to_the di sease or gondition

to be treated. Suitable foutes]inclu or pat ent eraI (i ncl udi ng
' anus r, n‘t\ av aar @ rade‘
(dur tr er re tal ., topisea d|ng

subcut aneous,

i ntrathecal an

buccal and sublingual), vaglnaN i Int raperi t dhear, ntW&pulnDn.ry,

i ntranasal . For | oc@l |nnun@§Uppré§t|ve treatnent t he conpotthds nay be
adm ni stered by intral esi onal adm ni strati on, |ncluding 20 perfusing or

ot herwi se contacting the graft with the inhibitor before transpl antati on.
It wll be appreciated that the preferred route may vary with for exanple
the condition of the recipient. Wiere the conpound of Formula I is

adm nistered orally, it may be fornulated as a pill, capsule, tablet, etc.
wi th a pharnmaceutically acceptable carripgr or excipient. Were the conmpound
of 25 Formula | is adm nistered parenterally, it may be fornmulated with a
phar maceutical |y acceptabl e parenteral vehicle and in a unit dosage
injectable form as detailed below. [0206] A dose to treat hunman patients
may range from about 10 ng to about 1000 nmg of a conpound of Fornula I. A
typical dose may be about 100 gy to 30 about 300 ng | of a conpound of

S -, 7 N1 N\




63 W _ 2009/ 155551PCT/ US2009/ 048017 di stribution, netabolism and excretion
of the particular conpound. In addition, toxicity factors may influence the
dosage amso2dewisssstir ati on regi men. When admi ni stered or @CIryus2e0am4goit | |
capsule, or tablet may be ingested daily or less frequently for a specified
period of tinme. The regi men 5may be repeated for a nunber of cycles of

t herapy. [0207] Anot her enbodi nent of the invention aspect of this invention
provides a conpogund ofhhis innention-for uge as avwedi cawent |nnmhe

exanpl e, a hurp
is the use of D ¢ .
nmedi canent for the treaknent i seaf9ad andOQUHdItDQ s d SE{Ibe

herein in a warm bl ooddd ani gynammal 7 F e,
suffering fromsuch di sorder. PHARMACEUTI CAL FO

TRI AZOLOPYRI DI NE 15CCNPCUNDS [ 0208] Anot her enbodi nent includes a
phar maceuti cal €pmpositnge |n9%ude a conpgund o%SF rmul agl _and a
phar maceut i cal | y~accept ak r|er nt o 0209] one
enbodi ment, th |c I 05 |t| A ude ePona
therapeutlc agent s&cectéd fr0n1an -prol §§ ferat ve agent pqyan ¢ OH
anti-inflammatory AQent an |nnunonodulatory ageﬁ% O neurotropic factor,
an agent for treatlng cardi ovascul ar di sease, an agent for treating I|ver

di sease, an angi-xr al t, ent for treating blood disorders, an
agent for treati di gbe eq) or an ag8nt for treating |nnunodef|C|ency
di sorders. 25[0219] ' ano di a conmpound of Formula | is

present in a phar@mcéutical mrnulaulon in an anmount to detectably inhibit
one or nore of \heldnuse kiRASR replebstitd the pdiit 6€dtedhiearmo FAkiulaJAK2, JAK3 and
TYK2, and a pharnaceutlcally acceptabl e carrier, adjuvant or vehicle. WO

2009/ 155551W%P320094@&§@éﬁb&ﬁ%éﬂ41 Rhlgﬂﬁnﬁrﬂi%}hﬂﬁl@t opBo0lyRabIduted bi-or nul a

| is present in a harnace¥t|ca formul'ation in an anmount to detectably

inhibit JAK2 Ki rPaseNlm@an ys amdependshtly nedd(td- @alalllib’l)%%gp{ 516@3\”&&?? pér

adj uvant or ve In o 2] F

present in a Safqﬁb@rlr%[i clt%g?ycrﬁ)r @l)fo\r% ¢Cr‘? a5n a ﬂﬁ{@t de?};e(ﬁ:%tga

i nhi bit JAK2 k{@s@aGLCyi talkand,ics aMedeﬁﬁsﬁl) 10 CROYNIRHE | ATBr ea]:kel)ema]i{?ge in

i nhibiting JAK2 Ki nase activity over inhibiting e h of éﬁﬁé J K?

Tyk-2 acti vi t yC(QOREor s é%l)(aﬁ\:ﬁoéﬂ’il)rré?ﬁlere“a Sé’éini%fh (S PR T OPDY; sangr esent
in a pharnace t e of a
Janus 10 ki negs el S R P S e T s e &

or 5 folld or nfe@ GRY, &ﬁ(b; sloj GFs,AKRERY iCheCoalkyls (CRCJ athyd) OriGrawmecraestcl i ty
over inhibiting each of t her Janus. kinase t|V|t 21411 n one
enbodi nent, a &P Hgl -Gt QE@SWET %rlqe)ﬁaglpﬂﬁ’gséﬁeleic dafro%ﬁ} n%ﬁ%ﬁ cal

fornulatlon in an anount to detectably |nh|b|t a Janus klnase 15 activity

and is at IeasBS fold, .It |veI f d 055 e sel ective
in inhibiting on anus ase |v?ty OMEr |thb|5 eagh he, ot her
JAK1, JAK2, JAKS «' 0215] ica or mul &t i gh i s

pr epar ed by m xi ng aN@onpowmq of Lhe\pr |nveijon a car HNep©H
di luent or excipient. Suitable carriers, diluents and 20 exci pientls are
wel | known to those skilled in the art and i nclude materials such as

car bohydr at es, Xes, er sol ubbe _and/or swell abl e pol yners, hydrophilic
or hydrophobi c:Wa i a},\g S ati %‘ @ S, scﬁ5 S, Wg a i ke. The
particul ar carri 1d uen GexciyprertC yge Odep e _dreans

is

and purpose for whi the copgound of {gyhelpresenty i nventioh i eilng
applied. 25 Solvents gener y seI ei\base on sol A r étlogntzed
by persons skilled in “’ to be ni ste toogftf
manmal . I n general, safe SQ vents are non t oxi ¢ aqueous sol vents such as
wat er and ot her non-toxic solvents that are soluble or miscible in water.
Sui t abl e aqueous sol vents include water, ethanol, propylene glycol,

pol yet hyl ene glycols (e.g., PEXO0O,
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30PEG300), etc. and m xtures thereof The fornul ati ons may al so include one
or nore buffers, stabilizing agents, surfactants, wetting agents,

| ubri cat iwQ 20040525309/ 155551 PCT/ US2009/ 048017 agents, emeCIIUS2@0948017
suspendi ng agents, preservatives, antioxidants, opaquing agents, glidants,
processing aids, colorants, sweeteners, perfum ng agents, flavoring agents
and ot her known additives to provide an el egant presentation of the drug
(i.e., a conpoynd of tng present sinvention or pharnaceutl 5conposi tion

t hereof) or ai th act of |caI uct (i.e.
medi canment ). [02 Di on obe ing c nthona
di ssol ution and ntxr proce res or exanp e the ulk drug s st ance

(i.e., conpound of pres i nvent 'y Abi 1§ zed
conpound, such as Aichﬁﬂ M th E ycIod i n derriatmwe ori!’

known conpl exati on agen i s itli ssol ved)in a surtable solvent in the
presence of one or nore of the excipi s descri bed above. The conpound of
the present invention is typically formulated into pharnaceutical dosage
fornms to provnge an ea il cont oIIabIe dosage ;g the{ﬁr g an enabl e
patient conpli ! P5regi mea~ 12 ceutrcal
conposition (ortbat ‘Por ocat may ke lpae |ety
of ways dependi ng uppn the t hod usgd for i ni ster

deposited therein t har mgceyt i cal rmul at i
form Suitable contaiwers areywel | -k to t e skrl he ar

include materials such as bott'les (plastic and™gl ass), sacheHs anpoll es,

pl astic bags, netal cylinders, and the |like. The container may al so include

a tanper-proof sassenbl gge to pre ent_ i ndi creet access to the contents of
t he package. | ition]| tlhe cont er posi her e abel that
descri bes 25t he at s ~of e c;‘\r\fr Cabel Iso@{%de
appropriate warni nggy [ 0218h#® ceumncal f omqul ati ongyof a conp und of
Formula | may be prenared for [various routes and tﬁpes ofWSdnlnrs? tion. A
conpound of Fornmul a tigavrng t desi redadegree O rity optroél

m xed wi th pharnaceut aIIy accept abl e dil uents, iers, |p|e t
stabilizers 30(Ren1ng on’'s Phar maceuti cal Sciences (1980) 16th edrtrZ&
Csol, A Ed.), inthe formof a |lyophilized formulation, mlled powder, or
an aqueous sohgtron 2009/155 51PCT/ U 009/0480 7 Fornuﬁatron may be
conduct ed by nt at ur ria and at

t he desired degr Q Opur mnth ol o Oy a 4C%r s,
i.e., carriers that are non- E Xic to pecipientggat the sages an~
concentrations enploy d. The of the ornulatr n depends] mai nly t he
particul ar use and th cent n of @nppund Bt may ramge fro rabout
3 to about 8. Fornulatngﬁjrn an ac tate bu?/@q at pH5 is alguitab

enbodi nent. [0219] The inhibitory oﬁpound use herein is prefer gﬂﬂ
sterile. The conpound ordinarily will be stored as a sol e
conposition, although 10l yophilized formul ati ons or agueous solutions are
accept abl e. [0220]Jhe pna aceut i cal cogpositiong the in ion wll be
fornul ated, dose nd ad stered inca hi on, 8. anDunt
concentrations, sc#fegedles, ~cburs?, vehicl 3 adm™MT's %tion,
consi stent with goocdHNedi cal pmactlce Factop for comsjderationHNg this

context include the panticul ar
o

ng t ne drug HN
General ly, an article)for dis{ribution inclutlés a co% ner avi ng
in an pDr Opr i

Nnd

29



15 disorder being treated, the particular manmmal being treated, the
clinical condition of the individual patient, the cause of the disorder,
the site wbd@lisszsny of the agent, the nethod of adm ni Cratsz@/o48o0me
schedul i ng of adm nistration, and other factors known to nedical
practitioners. The "therapeutically effective amount” of the conpound to be

adm nistered will be 20 governed by such considerations, and is the

m ni nrum anount snecessarys to prevent, aneliokate, or treat the disorder.
Such anount | erab jl ow unt is tox? 0 t he

[0221] As a gener opostiFegl th i4a al eutiﬁf f|v8
anount of the inhibjktor adntp stered renteraII per dos€é W t he
range of about 25 100 nane y about "ONL to 20 g of piat i ent
body wei ght per day, %h the t |caI |n ial range_of con@d usei ng
0.3 to 15 ny/ kg/ day. 22]Abce able dilyents, carriers crpients and
stabilizers are nonto eC|p|ent at the a esmand HO
concentrations enpl oy and | de buffers 30such @s phosphate, citrate,

and ot her organic acids antroxrdants i ncludi ng ascorbic acid and

met hi oni ne; preservatives (such as octadecyl di net hyl benzyl WO

2009/ 155551 PCT/SUS2009/ 0483017 ammoni um chl ori de; hexanet honi um chl ori de;
benzal koni um ¢ 'honiuntchloride; phenol , butyl or benzyl

al cohol ; al kyl ADeA< as @ret hyl or propyl paraben; catechol
resorcinol; cycl ohexganol ; 3 peqtanol and mcresol); |ow nol ecul ar wei ght
(l ess than about 10[re |dues)gb3 polypeptides proteins, such as serum

al bumi n, gelatin,y i h oph| ol h.a
ponvinyIpyrroIidone; am no acrds §ﬁ%ﬁ” S eg néne F%?%&§Stgg ‘%%ﬁ&&ine,
hi stidi ne, ar gitatiiBent® FéSIINE;, nonosacchari des, disaccharides and ot her
car bohydrat es incl udi ng gl ucose, mannose, or dextrins chelating agent s

such as EDTfyooqpgars sHeht GRbGHEEASR! iS@NAL h@tleroarﬂooﬁtfoeh%l Qﬁﬁu@teds&f pitol;
salt-formng counter-ions such as sodium netal conpl exes (e.g. Zn- protein

conpl exe$) :  artd/30R’. nbrerieograopba de parrslyb octiazely WEEkTH Y PbEROIASTM or

e Lntrapped M e BETREUR S ol S DI ey iTe: CpJ SREEKAR, iR =0

techni ques or dad am_t/lersf@ﬁlbaetuypaibxﬁatddz@ 1a8,5 fubktituds em&gratcenﬂy selected
hydr oxynet hyl cel | ul gse gr11 gel atin-m crocapsul es and pol y(met hyl meth cylate)

ntcrocapsules'ﬁ®é§3%eFWVE yxoiapd halo} gidgsaid brtergeyrdylily 8pyonally subatityted by
exanpl e, |1 POSORES.ubRUIT hdlh GIRANKIARed MOAGETHLS NS CFY agltgl es

and nanocapsul es) In macro sions techni ques’ar€ di sclosed in
Remi ngt o' s PMky‘m(ﬁa)uCt akklyl)S¢iCe ieasodsiyh aadi (00 -Cs alkyl) A. InEohe 2@np830) .

[ 0223] Sust ai ned-rel ease_ pr.eparat o be are Sui t abl e. es of
sust ai ned-rel é&&ﬁh%?repa‘iﬂtl ﬁi%ﬁqu@%@ﬁ‘?fﬁ%’lﬁga% YHrRPYieR sp’é’fzr@nﬂ

hydr ophobi ¢ pol;yarRsigy IR GbRIRgG 1. aInC&MHIﬂgieOR‘ Faemeied flom WRifILWRES | ces are
in the form of shaped articles, e.g. filns, or nicrocapsules Exanpl es of

25 sustained-rel ease matri ces |ncIude pon sters, rogels or exanpl e,
pol y( 2- hydrox thyI gpthacryl |nyIaI oﬂpk actides
(U S. Patent 77 ut am d an

m cr ospheres 30co d of ['&ctic acid® ycolic I d copol yner and)i

| euprol i de acet at e)yy-and pohy{ (-)-3-hydroxybutyric acid
Vw2009/155551PCT/U82009/048017 [ 0224] The fornul ations to be used for in
Vi vo adm ni stration nust sterile whi ch is adi ly acéonpl i shed by

filtration thr h ster|I filtrati nbran 225] hﬁZﬁ rnulations

i nclude those Suilt a e for\t;kNadniniitrHtion r?ﬂfx) I'l ed herein.
The fornulations convenient |y be pr sez;ef |nj$7éijosa e f and may
be prepared by any nth of gha(gg§y

Techni ques and formul ati s.gene y are f?und in Re ngton's

Phar maceuti cal Sci ences™( Mack Publishing Co!, Easton, PA). Such nethods
include the step of bringing into association the active 10 i ngr edi ent
with the carrier which constitutes one or nore accessory ingredients. In
general the forrmulations are prepared by unifornmy and intimtely bringing
into association the active ingredient wth liquid carriers or finely
divided solid carriers or both, and then, if necessary, shaping the
product. 15[0226] Forrul ati ons of a conpound of Forrmula |I suitable for oral
adm nistration may be prepared as discrete units such as pills, capsules,
cachets or tablets each containing a predeterm ned amount of the conpound
of Fornula I [0227]Cbnpressed tablets may be prepared by conpressrng in a

I T o M o, Y L 1 o

VWrer s of L
gama- et hyl - L- gI ﬁ on ded\gzzp Y hytNened nyl cetate N eg abl e
| actic acid- egcoLEFtEC|d p, s\3§;§ as ﬁhd(tbP OTl'Tm j ect abl e



powders or granul es, emul sions, hard or soft capsules, e.g. gelatin
capsul es, syrups or elixirs nmay be prepared for oral use. Formulations of a
conmpound WO 280AGs35ml a | i ntended for oral use may be preparsdocanesdndi ng to
any nethod known to the art for the manufacture of pharnmaceuti cal
conpositions and such W2009/ 155551PCT/ US2009/ 048017 conpositions may
contain one or nore agents including sweetening agents, flavoring agents,

i ing agents, dn order to rOV|de alatable

col oring agents @and preservi
preparation. T $ cont aiR| the a i ngr edi N TE W th
non-t oxi c pharrraeut,hlcallyapemableeblment whi ¢ ah‘e swt for 5

manuf acture of ta ts e ac ta Theéke pi ents may be or
exanpl e, inert diluemt&, such a | cj um Or\”'@m car ponat e, Z\l;ﬁ
cal cium or sodi um phos e; granul@ti ng and Sinteg g agen such as
mai ze starch, or alginic acid; binding agents, such a ar ch, gepatl n or
acacia; and lubricating agents, such as nmagnesi um stear ate stearic acid or
talc. Tablets 1 may be ugcoat ed may bescoated by known techni ques

i ncluding mcr sul at { od sdi si t\ﬁgk\tlon and adsorption in the
gastrointestinal kract and \hef‘eby ?;K a @t ai ned action over a | onger
period. For exanplé&, adj ne | ay maté‘rl al sucg as glyceryl nonostearate or
gl yceryl di stearat eLaJ/one or th a wax may be/enployed. 15[ 0229] For

infections of the €ye or other external t| ssues e. gvhemmt theanwagki dipet he

formul ations are pref bl pi.cal ointnment or cream

cont ai ni ng therea%?é?%ﬁiﬁ Fé&?&% %‘g‘fmi unt of, for exanple, 0.075 to
20% w w. \When formul at ed in an qint rrent tlve i.n %{ed'ﬁ@ﬂ %réll

enpl oyed wi 19998t her énpfa»ea?mb?ﬂlee% B \}\%t é“é’f‘lb? EBTR, OBLUBY 20

Al ter nat vely, SLPoQt?tlbl@at by 8 k Doy di ent %ngaékaﬁl‘f)lé( o M 4RMink N of i6diR@NNY, t h an
oi lin- Wa er cream

ase.” [0230] I f desi red t he aqueOﬁs phase of the cream
base may i ncl uo;moaalrlmlsqhsydxtecbb}all doRR’. Tin oee examplecBhist 3, halihetylindslior2-mor e

hydr oxyl groups .suc |, butane 1,3-diol, mannitol,
sorbitol, glyc¥MjPr gﬁoff thyﬁ% 19‘2"?%{ éﬁ@ gl ycol (including PEG 400) and
m xtures thereof. The _top |caI f.ormul ati gn deS| abl onpound
whi ch enhand®®6bsor pi® Bﬂe?ﬁn bOE B &qll%ﬁ @th:%éocé{&]ty Btlg?f’d&egﬂggﬁ‘c“egﬁ?ough
the skin or ot hgf sRPTRE i dexafn SR/ @@&Pin%oﬁﬁo&u%usieﬁmb PERGH AL i on

e

enhancers inclu di met fOXI de and rel ated anal ogs. 30[ 0231] The oily
hase of th | si on Bl ngt_it

:On redi ents n knomﬁln%%%gbgdlbﬁ{f% ﬁ&d%@ﬁd@rﬁl H é b Hﬁfg sz\ﬁnaH&qMyn
J009/ 155551 PCTC 62 008y 8@, 7C ratig)PRAN (@pvk sautylmRa&B; Ihellowi@é, Khows(QYs an
enmul gent it desjrab] ris a as Sifli r W th
a fa'? or)an oi tN %JrR V\ncﬂé)%ogﬁ{ g@?ﬁﬁb %ﬁﬁ%ﬂ&fw %¢§ yé%ea&%?r%lﬁ lic :
emul sifier is @Octglglﬁgxg@f)@%@efocwyh (@0J06m@hydgte @Maﬂﬂtﬁ' gso-@\@alﬁtﬂl)@@ts as
a stabilizer. Is a

feferred to i ncl an oil

Toget her, the @b‘mf}éJ GoeCq dkyh}ﬂﬁch)QR M ONEuCs ABINREEr CE)) Frake ally X Be

-cal | | h k
oo The 95 oot Bl el SRR FohE BTG, Bk O GofRy G e
phase of the cam@m@oa:mcmw CENRYENLES Akd)@NCShaddrostyBPIHOREREC,-

suitable fo use in the formulation of the invention include Tween 60,
Span(r) 80, 106eakk§t)§£rl§fi oL EONR (Ciferaliyy) &ls apbIwhersjh paidl glkyhiatishgh and

gl yceryl nono-s eanat e a r I nsi ons
of the inventi 8‘% %n%rgloﬁﬂ?%%f) lﬂ)lgi.\lléel!?e#a>l l%gligéb%tlt‘%gn%éah%ﬂgmé}#ﬁ %?(%Fbgi ents
suitable for themmaRf ARRF eod aaqumsmsmérmybrmer&mtyl,eheuemaedtand

i ncl ude a suspendi ng agent, such as sodjum 15 Cgr bo% hﬁ)/]eél?1 *

croscar r?-@l I oseCYCéQﬂ}k}dc@ﬁf‘eOPtiﬁ?PHyISE‘@FIFLH?Q)E%1 thy FUBSEpTEDHide yc CEF(SIse
sodi um al gi nat Go,PBRYVARY IHaY, [€¥,! RRARY, @Un) biL33eqRt AL OUMMhacRElayl and
di spersing or wetting agéents’ such as & natu I'y occurring phosphati de
(e.g., lecithiapd CeOxOnpdeakahi on product of an alkyl oxide (e.g. ethylene
oxi de, propylene oxide) with a fatty acid (e.g., 20 pol yoxyethyl ene
stearate), a{ouw]densatmor@n@r esu6dineht, e Ry ienadependentiy t@y-G; | dkyg, claiCs

al i phatic al coho é hept adecaet hyI eneoxycet anol ), a condensati ?2
product of et h?lkéfﬁ Rox(@&wxﬁ&ﬁl)%mp%rat}ia& (¥t erCa detetranly Cothsah i ZPexF Mei d
and a hexitol anhydride (e.g., polyoxyethyl ene sorbitan nonool eate). The
aqueous suspension may al so contain one 3r nore preservatives such as 25
et hyl or n-propyl p-hydroxy-benzoate, one or nore col oring agents, one or
nore flavoring agents and one or nore sweetening agents, such as sucrose or
saccharin. [0233] The pharnaceutical conposition of a compound of Formula I
may be inthe formof a sterile injectable preparation, such as a
sterlle |njectable 30aqueous or oleaglnous suspen5|on This suspensi on nmay

- s T 1 b o o



and suspendi ng agents whi ch have been nentioned above. The sterile

i njectable preparation may al so be a sterile injectable solution or

suspensi oWOI2p0%136%3Mm- t oxi ¢ parenteral |y acceptabl e di | uemrCTarS2@oloygemt , such
as a solution in 1, 3-butane-diol or prepared as a |yophilized powder. Anong
the acceptable 5 vehicles and solvents that may be enpl oyed are water,

Ri nger's solution and isotonic sodiumchloride solution. In addition,
sterile fixedq@itgs cg@malﬁ nveptironatto)or %@3@@@5 afk ) SRIRPE T (OY(Co-Cs
suspendi ng medium For this purpose an Blaan fixed oil may be enpl oyed

i ncl udi ng syntaH@’ﬂ)(Gl-h?mnohetoﬁocmlgh)ycéﬁﬁcﬁgﬁ (GorCsaddilleyl¥k)-Gsat hgteersyeldDsuch as

oleic acid na | i be us i p 10 ar at | inje S¢

[ 0234] The anotyﬁ{b)lggv@’t ve aﬁ(ﬁgﬂgﬁﬁént Eﬁ%ﬁl{ﬁ y ggbmlﬁﬁ?é Wﬁ{kﬁﬁt 1ecscarri er
material to pregduseyld SCYNR‘ADsGgealk@)NRIMY | CY@yNRY€pendiatiguponayhe host
treated and the particul ar node of adm nistratjon. For_ exanpl efh‘??@
time-rel®ase foreninseidaikylris optierpllyorubshitaied fand & Stsubstiteents Hdpperdaehmy

contain 15 appr.Qxi al a0 [ i BRI with
an appropri at ggg%h g%trﬁ?rﬁ éﬁ?ﬁ%mo%%té}%f}?%%?@pes%ﬂn@ fé?{egeﬁd)%l ch rra;g/ﬁggry
from about 5 taad alyoloulk9bUreobptidreally cdubktitaedpnsil t tooh substenapks indepgtiledtly The
phar maceuti cal conpqsitign can he epared t o, provid [ asur abl e
anounts for a&ﬁ]ieﬁtieggl‘to&"t PBE_OXPolilaqgfgéf&pﬁg ﬁarq:tl?ﬁ‘@él@' §n§8f§f¢b%:4gﬁiy hded for
20 intravenous infusion may contain fromabout 3 to 500 lig of the active
i ngredi ent 999 |1 | It ene erbeshmenti Bnis Ge-6s Aeferackely! opironaily pubstitutedshy t abl e
volume g a 13t Olu3fAlls Aflichlddh £ ARG Hom DRI FALIEEANIORS, cubf abl e
for parenteral adn ni StFati on i ncl ude aqueous and non-aqueous sterile

i nj ection sol ulkydasd GHOXE,MMRplkgdnt ai n anti-oxi dants, 25 buffers,
bacteriostats and sol utes which render the fornulation isotonic wth the
bl ood of thgoipbendediy 86é Rintsdiménd hawtirgels! angyrondiagly aeshystofuiahy,
suspensi ons whi ch may i ncl ude suspending agents and thickening agents.

[ 0236] For mul attperhydsihiopngl. o | diposarhybanpserd: | BIRCIdtheP@ge<aYlso
| ncl ude ey R ARSI, IR N ILEERpyBidhoP Ol ved of

suspended in a surt carrier, p an aqueous | vent” for the

o prof 1 2ot y (1 8ent 0 Ok, trlieta, rARBRATS Ve cRESRRR fek g B o

20% advant ageousiloypHliyll 0 10% particul arly about 1.5% w w.
[0237] Fornul ations suitable for topical admnistration in the mouth include
| ozenges Corm(rj[bﬁmr]g_ t o RCIMBRIhBY! REs§TE-Cg ﬁll@l)ﬁlﬁ\b@(@@Cpa&KENRﬁ&t@Jm ly
sucrose 5 and acacia or t_ragacanth; pastilles conprising the active
| ngredient In @lganer in BRI RMALART ALRIC, ISHOIIIYCEL-LOakPDNRERT. 05 e and
acaci a; and ut shes conprising the active’ingredient in a suitable
liquid carrier 01({l§2381:l:8ﬂe%@§diirﬁ ko Haﬁ(it al adm nistration may be

a[ supp ory wth

present ed as upposi a suitable base conprising for
exanpl e,cocoa er or a 10salicylgte.. [0239] Fornmul ati ons suitable for

i nt rapu?(??ronar )}Bmhnasg‘?o%ﬁﬁlol?ﬁdﬂl?lﬁt ot Fh‘%fv@'a particle size for exanple in
t he range of O, o 500 m crons.. (inclydin artiecle sizes in a.ragge

bet ween 0.1 anlﬂ%@%o ‘bPSﬁseqllFPq“%E‘?terﬁgn{Ssg@éﬁlghgi suiﬂ qe Fragplg, R30‘5

m crons, 35 mcr Q[S),NekC- ), which is admnistered by rapid 15 inhalation

t hrough the nasal passage or by inhalation through the nouth so as to reach
the al veol ar s Sui e I NS iﬁﬁiq{@ﬁ BQUEPUS e ObxRdiy ROIWtI ons
of the active @%gGr]edi g{n?;.ﬁeFeo%l% atelﬂ%ns sai table }f{or aer ogolxao dry plowder
adm ni strati on mhH®@CHs.epared according to conventional nethods and nmay be
delivered with other therapeutic agents such as conpounds 20heret of ore used
in the pseat melomr PiOpHY kakbaineht, B Msi CIOINRFI@C ek g€ 40 sheterbeich),

[ 0240] Formul ations suitable for vagi nal adm nist be pre

ti t ed
pessaries, tanpof$ONREGmEs o) Codat evcloptyhs ﬁoﬁﬁZ&@r rﬁyfyé}(fs:g‘ﬁ‘ée =

containing in adgit,] 0 iye | aent RagarcEl &S akg) known
in the 25art to gé&g% rl%prclkdgﬁ\leﬁfb?ﬁﬁlgﬁg@gﬁhﬁ@?ﬁon@nﬁy gcz/)géaéckg}g)e’d in

uni t-dose or nul twhertirs esaidnhliiyheiss ppfimdlgxgm\pﬂtiems@abyed_l a!nq:)oﬁjl eaﬂasg'w_dnwi al s,
? Eg ggéi ? ieorslt 8][ et(ijrppléggr?d@;{lf gsze?e_c‘([jerdl %%m( ldﬁ%’?%“l@?dgxocgg Ihtaloc,manrdegglldrérr}]lp, only
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liquid carrier, for exanple water, for injection imediately prior to use.
30Ext enpor aneous i njection solutions and suspensions are prepared from
steril e pyagerwglssynanul es and tablets of the kind previ @aglus2aesesoibed.
Preferred unit 73 WD 2009/ 155551PCT/ US2009/ 048017 dosage formnul ati ons are
those containing a daily dose or unit daily sub-dose, as herein above
recited, or an appropriate fraction thereof, of the active ingredient. The
Lnvention furt heheRfRYLJEhekeb ALl AR ¥ &Wﬁséréldyﬁénﬂ@”ﬁmsﬁluw By 1l Rast one
5 active ingredient a5 above defined ¥ ogether with a veterinary carrier
therefore. Veter |suizst1weoar1nd@esdmﬂe! sekectedi o QR%Bfoup, hale, €Fe NMRIRS0SeCof
adm ni stering the_.c n_.a y be solid, liquid or gaseous materials
gk isRaey ik

whi ch are ot herw? bl e |n the veterinary art and are
conpatible with the active in redlen ons nmay be
adm ni stered pA8%k er &1 19pC B é? 8§ﬁ§%§iﬁgkﬂg%§? Hpﬁ%G{g

COVBI NATEON THE ?@%2% ﬁwey%té}f)cf WIWMCIICIMIdel@Qnﬂ@ Bptibrially &

phar maceutical c ti'on fornulation, osi ng regi nen as cqmbi nafion
therapy, with a sammndatbmﬁOUnasuhaﬂumﬁ$Hahmengkﬁﬁﬁﬁﬂiﬁ@ﬁaﬁﬂhek@H
chenot herapeutic 15 roperties hat, iis _usefu n ease or

i ovs B BRE: h id for SRS ot A Sl oge

di sorder responsi kihase,’” for

hyperproliferati %%tl&iﬁl?rSQEitltﬁt@d By 1CRMCIbtitudtits iltRberddentls edledted frofnr(eﬁ‘t i ng
anot her di sorder naned herein, Ke second coggound of the pharmaceutica

combi nat i on f or mekatliabn G, NBRn§ Gegildand e P EE abk ¢lwhs conpl enent ary
activities to a conpound of Formula | 2 of the combination such that they
do not adverse[O09f f edt eacherbdiementSuBh isoliedepeedendy e Gsttict #BiW, ple$ent in

conbination in a C e far .th r

[0243] I n anotherg@ﬂaégikeﬁk:%% %ﬂ&g ﬁaﬁg?ﬂﬁgﬁﬁh?ggﬁ %%§§C% (ﬁb qmgd al one
or in combinati O%r%@(@)t@ﬁralléyrb@(ﬂﬁg?lﬂete@o@gw sNHe@esmtgam hn@aﬁmpﬁomﬂllya 25
di sease or disorder descri herein, such as an_i nmmunol ogi c di,sorder (e.g.

psoriasis or inflsabyistedhy. 1Hh5¢@bﬁéuﬁﬁ%ﬁﬁkﬁﬂﬁﬁﬁﬂ%Se%ﬁ%%ﬁﬁﬁbﬁ&‘owpﬁgwnula
is conmbined in ap har naceut | t gi men
as conbi nation tIf& PanH%MF aﬁg§&g§%%%gﬂﬁhg%gde @?@kg%%%gﬁﬁgﬁ? 55%522&%

anti -i nfilkammat orxbyou tbhatsubaltuaﬁsf uﬂldeﬁgemdehﬂgadelen@daﬁomnomnmmi balp, CFs,

i mmrune-response 30di sorder. The secon her a eutic ID or
ot her anti - |nflaﬁ%’§t%op y Cagat. (qoncﬁnﬁ‘gy]éﬁbgéli ﬁ‘?cyc m(t(feqf h| s
nvention WO 20084 SERIICHAS2A0SLOABRIE. RITIASCS : conpound of Forml a

I, or a stere0|soner netric isoner, tautoner, solvate, netabolite, or
pharmaceutical ly acceptable salt or prodrug 6hereof i conb@?atlon with a

t herapeutic agsnt su as a NSAIDg 244 th nt,2t erefore,
i ncl udes a net r atlgb I sse |n _—§i:§r|t

ease or
condition respons/ v t o/t hg i nji by t|o Ki nase act'V|ty

patient, conprisinggadm terl n d pa nt aother aﬁEutl caIHI y
effective amount of a conmpound of For la I, :and further conprising,

adm ni stering a secon chenntherape tH% age . [0245EThe conb tion

t herapy may be ' '%Pered 4 aneo r /10 séﬂuahtl egji, men.
Ne copbNnati o y be nlst ed in two

When admi ni st eredVsequent+al
or nore adm nistrati dns.{ Th i ped adm ni styation in des

coadm ni strati on, I ng arat ornulations or a S|ngle pharna euti cal
formul ati on, d cons cutlve dnlnlst atlon n e|th ord
Ctl nts
|l e

Iy,

preferably there‘ts a |0d mhl e

15si mul t aneousl y t t eWr o} |caI c IVIt 0 4 SU|t Sages
for any of the ab v coa |ste gen are se present | yoused and may
be | owered due to the conbi ned actlon (synergy) of the newy identified
agent and ot her chenptherapeutic agents or treatments. [0247] The

conbi nat{on thera i rgistic", i.e.
t he effé%% achlé§§%ﬂgﬁéﬁgﬁﬁgwgg?e§%ﬂﬂhg¥ ﬂ&@n&kﬂ%&glgﬂonﬁMQ? ;

Ive 1 n I ents use toget her is greater

separat ol y. A ST oF ot S Bt e Bl T AR MR R Wonally

ingredients are: §bktiteRdler My agmtla@dtsaﬂaepanaaneyeélemdmm QR dighlo, CF3,

si mul taneously in a conbined, unit dosage formlation; %ﬁ livered

al ternation or |nNBdRamﬂkﬂlCQQkﬁ%IB@E@P&%@ﬂFd%NﬁP&ﬂ¢Bﬁ%°P aﬁ?f“ﬁ?

ot her regi nen. When delivered in alternagion therapy, a synergistic effect
may be attained when the conpounds are adm ni stered or delivered
sequentially, e.g. by different injections in separate syringes. In
general, during alternation therapy, an effective dosage of each active
ingredient is adm nistered sequentially, i.e. serially, whereas in



30conbi nati on therapy, effective dosages of two or nore active ingredients
are adm ni stered together. WD 2009/ 155551PCT/ US2009/ 048017 METABOLI TES OF
THE TRI AADD@BVRISBASINE COMPOUNDS [ 0248] Anot her enbodi nenCirruskesdmssoin vi vo
met abol i ¢ products of an adm ni stered conpound of Fornmula |I. Such products
may result for exanple fromthe oxidation, reduction, hydrolysis,

am dati on, deam dation, 5esterification, deesterification, enzymatic

cl eavage, and thg | ik sutifindeh® indipendctioiseldcte® MoaUIOR”, Hal 4%, MR ERSbdridt e
products typically are identified by preparing a radiol abelled (e.g. 14C or
3H) isotope of &cbaplstind of the invention, administering it parenterally
in a detectable dose (e.g. greater %han about 0.5 10 ng/kg) to an ani nal
such as rat, polde, duioneambodimentiay selented gomdle followawi:ng sufficient time
for nmetabolismto occur (typically about 30 seconds to 30 hours) and
isolating its conversion proggcts fr t he urgn-, bl ood or ot her biol ogical

sanpl es. These products are SNy isolated stnce they are | abel ed (others
are isolated by the use of antibpules cagpall| e of di ng 15 epitopes

surviving in the netabolite). TKe tabolite stry fes are determned in
conventional fashion, e.g. by M55=NC/ M5 or NWR analysjs. In general,
anal ysis of netabolites is done in the sane way as conventional drug

met abol issm st ygdieRsn WRlWakNReRetresehitarepsiki o eclimert e Famiula The conver sion
products, so long as they are not otherwi se found in vivo, are useful in

20di agnosti c Jepays fRrordenSsiREHEA CRUGET 0@ RT ard ic@ipRRIAEY of, ¢iaf, BH;a0d -
ARTI CLES OF NUFACTURE [ 0250] Anot her enbodi nent includes a kit for

treating a diseaBe or disorder 25responsive to the inhibition of a JAK
ki nase. The kit includes: (a) a first pharnaceutical conposition
conprising a ¢onpgpundnafnekatbodingent,R*aRd and R{ bk independently dher F.or use.

[ 0251] I n anot her enbodi nent, the kit further includes:

W02009/ 155551 p§ili4YS2 00 YR 48bbdint@),RSs ®RE andiRphertiraceut i cal conposi tion,
whi ch includes a chenot herapeutic agent. [0252]1n one enbodi nent, the

i nstrucij ons ijgelsyde instelerfboldRint [T is OTHs. si mul t aneous,
sequential or separate adm nistration of said first and second

Sphar maceut i Capy (MO tdh@NSmbBaiinciAl RNt IheAACICLOE Riierok 9?53 |0-One

enbodi nment, the rst and second conpositions are contained’in separate
cont ai ners. [ 025Kdt¢mcyrhd, evioredi thenphenyhenetdroary! ambhetewwsndylcampepsiontlbhs ar e
contained in the sane qptai 7 10[ 0255] Cont ai ners for use include, for
exanpl e, bottles?ﬁ§*?ﬂ%§,yéﬁpgﬁ%es, blister

[0117] In one embodiment, R? is phenyl optionally substituted by 1 to 5 R'.
15 [0118] In one embodiment, R? is phenyl optionally substituted by 1 to 3 R’.
[0119] In one embodiment, R? is phenyl optionally substituted by 2 R’.

[0120] In one embodiment, R? is phenyl or pyridinyl, optionally substituted by

2 R, wherein R’ is independently C,-Cg alkyl, OCFs;, OCH;, NH,, NO,,

CH,NH,, F, Cl, C(O)NR?R®, NR*C(O)R®, SO5(C,-C; alkyl) SO,NR°R®, CN,

20 CF3;, OCF3, C(O)R?, C(O)OR?, (Co-Cg alkyl)Ci-Cs heterocyclyl, C(O)(Co-Cs
alkyl)C;-Cs heterocyclyl or C(O)NR?(Co-Cs alkyl)C,-Cs heterocyclyl, wherein

said heterocyclyl is optionally substituted by C;-C4 alkyl. In one example, R?

is selected from:
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pack, etc. The containers may be fornmed froma variety of materials such as
glass or plastic. The container includes a conpound of Formula | or

formul at iwo 206versessfit which is effective for treating thePcorusaioomsoand nay
have a sterile access port (for exanple the container nmay be an intravenous
solution 15 bag or a vial having a stopper pierceable by a hypodermc

i njection needle). The contai ner includes a conposition conprising at |east

one conpound of~For mubkasl . The abveor ge“VHSert |ca t hat the
iti [ g ond hor cancer.

conposition Iﬁ%ifLé f trea

I n one enbodi t abel

conposition conpri &fng the 20 conp un&'of Fornula I an be used to "treat a
disorder. In addition, the |abel or étkage i nsert may |%d“cate that the

averactive
or irregular kingse a g ) t may
i ndi cate that t orrpo ﬁ 7 i sor d
25[ 0256] The ariireke~gQ BF 4t eodr ok i : N s

a conmpound of Formula | ¢g and (lpbpa secon contarnen W th
a second pharnmaceutical formnulation contarned therein, wherein the second
phar maceuti cal formulation conprises a chenntherapeutlc agent. The article

of manufacture iy this_ggbodi ngpt of the.inventjon mayfurther gonprise a
$econd chnpoundg can be used
hroffboYi s di’soy der .

30package insert indicaling thdt the fitst and

to treat pati at @ of ke, us @

Al ternatively, .. 200971555 | US2009M480¢For add¥ti onaNy t he
article of nanutactune=s=. f ur tchegn,conpri se a seegnd (or third) cont ai ner
conpri sing a pharmaceut ical | y-acceptabl e buffer, such as bacteriostatic
water for injection (BW), phosphate-buffered saline Ringer s sol ution
and dextrose solution. i~y furtheei ncl ude rer al s abl e
5from a com‘rerc'\l and uslr standp i ncl uding ot her Ffers il uents,
filters, needlfs,]land s ges. [Onanerrent e conpoynds of
Formula | can Wsedt 0~€ontir 6}.COARrsces n kifasas, osi n& kilnases,

addi tional seriwehfs hreoni ne ki nases, and/or dual sﬁbcrfrcrty ki n&S8s. Thus,
t hey are useful as pharnacol ogi cal 10st andar ds f use.p the devel gpnent

of new bi ol ogi cal~ tests, vassays an®“in thé{Searc for néw phar cologrcal

agents. [0258] ounds of Fer rruI may e\ass fhe abi )

nodul ate the a it;g of kln t yYvo8i ne~kfnases, a i onal
i ndhﬁp dual b ki nases pn vitro and in

serine/ t hr eoni ases, “a ecrfrcrtyF
vivo. 15 1In vitroacdassays include bi ocheni 41° and cel | - based assays t hat
determ ne inhibition of the kinase activity. Alternate in vitro assays

quantify the abiity ofvthe compound ofvPor nul-a™ to Bihd to ki Mf¥es” and

may be neasuredAgit her t e n or mul @ prior to
bi ndi ng, isol af th of For I/ se C exoanoMEB erm ni ng
t he amount of radiola otind;  or runnijig a co etitkin dxperi ment
where a conpound ofnHzormula | ik i ncubated w t hCknown Fadiofh el 4™ i gands.
These and other useful in vitro assays are well known to those skill in
the art. [0259]In order to illustrate the invention, the foll ow ng exanpl es

are included. However, it is to be understood t hat these se .exanpl es @8- not

limt the 25 i‘Ventloﬁmﬁnd are nIy gest a nethod of
5> i Per s I |n t art ognrr
i i ons -schb adi | dapt
e

practicing the

the chemcal r

conmpounds of F and ternaMN t hod oN prepar

of Formula | arexHa t hinp the of trnccHanventro For exanpleilt
synt hesi s of non-exenplified 3 npounds according to the invention nay be
successfully perfornmed by nodif'i cati ons apparent to those skilled in the
art, e.g., by appropriately W), 2009/ 155551PCT/ US2009/ 048017 protecting
interfering groups, by utilizing other suitable reagents known in the art
ot her than those described, and/or by naking routine nodifications of
reaction conditions. Alternatively, other reactions disclosed herein or
known in the art will be recognized as having applicability for preparing
ot her 5conpounds of the invention. Bl OLOG CAL EXAMPLES [ 0260] Conpounds of
Formula | may be assayed for the ability to nodulate the activity of Janus
protein kinases, tyrosine kinases, additisnal




serine/threoni ne kinases, and/or dual specificity kinases in vitro and in
vivo. 10 In vitro assays include biochem cal and cell-based assays that
det er m newOrthidissison of the kinase activity. Alternate PATHSRIG/0&IAYS
quantify the ability of the conmpound of Formula | to bind to kinases and
may be neasured either by radiolabelling the conpound of Formula | prior to
bi ndi ng, isolating the conpound of Forrmula I /kinase conplex and

determ ni ng t heyanmount of 15wn-radi ol abe)p bannd, i

by runnitng a coftpetition
experiment wh a corrpoun Fay i skd ncubsated wt own
radi ol abel ed | dsf @. ot he @ n ro &SS are known
to those of skifl Tn t[h/g =0 62611 i ou€ st udfes hawe showf'thaf the

i sol ated ki nase doRains of human JAKL, JAKXF,JAKPOG® 'ﬁqftz hosphor W%ke
pepti de substrates in in vitro 20 kinase assays (Saltzmafi et al., Bi ochem
Bi ophys. Res. Commun. 246:627-633 (2004)). The catal ytically active kinase
domai n of human JAK1l, JAK2, JAK3 or TYK2 was purified fromextracts of SF9
i nsect cells i MCt ed:wvrth ar i natatvbacul QWY US expre/sfsi on vecfr

encoding the h JAK2, J%&Oam' no acid
seq
32 accor to

resi dues N852- 54 ac;ord
ence accesg Ber,. anl; JAK3 am no

accessi on nunbe
t he nunbering o

acid residues 3 12@ aeCohdlng to the nunberlng of GEnBani sequence
accessi on nunber P52333, and TYK2 am no acid residues N373-Cl187
30accordi ng to the~nunberi ng.pf GenbBatk seguoence accessi on nunbeyr P29597).
W2009/ 155551 PCT/ USR009/ 0480L7 The agti vi tf the JAKL, JAK2, [JAK3 or TYK2

ki nase domai ns ca g by e di r ect met hods,

i ncludi ng quantifi priosphory#at i on [ ates~deri ved
fromthe human JAK3 Sal t znman_ et aIN, Bio S. Res.

Commun. 246: 627-'8%83 (320@ - Th ac®i vifty |of NJAKL NJIAK2, JAK3 or
TYK2 ki nase domains waso sure i\F)wtro wh ng phosphoryl ati on of
JAK3 derived peptides using the Caliper LabChl p technol ogy (see Exanples).
EXAMPLE A JA Ei bition Assay Protocol 10[0262] The activity of the

i sol ated JAK2 ki pase domai n was neasured by nonitoring phosphorylation of a
pepti de deri ved®f rom JAK3 (Val - Al a- LeuVal - Asp-d y- Tyr-Phe Ar g- Leu- Thr - Thr)
fluorescently | abeled on the N-termnus wth 5-carboxyfl uor sceln u5| ng t he
Cal i per YabChiphareia oV a\ylieaspiepeis @Fﬁ’@“%@f gt en%él??‘ﬁtﬂﬂﬁ

determne the inhibition 15 constants (Ki) of Exanples 1-304 corrpounds
were diluted d8#2HI 1 yIi ﬁnmbp@mned%fe@ mE7sly L eptienaks substisted Brd or 2

containing 0.2 nikpurifie 7J 0 1 rij-35,
1.5 1.t M pepti dei\gs’ubil Yat ?{ ﬁ%ﬂ%ﬁtylé %ﬁﬂ%%%gg&}ﬁ% %‘[I“Ta(?ka’Q 3&( ?nal
DMBO concentrati @lrkyQDRZ,‘Vo(CBe:@ChllkgnNR\m‘r e((tonrcutmm):{carcgzaxyo i Iml@84Cwek |

pol ypropyl ene mcrotiter plates

db
addition of 25 | pPKkybE1-&n }Eﬁmrbloﬁfttaﬁhﬁwggbgétr}]‘g{?f&é’a]dg F@E&Sﬁ? ?6)2/
0.015% Bii] - 35, %f&oﬂ%l@bﬁl)mq}a‘?@ﬂk&l qgo?ﬁbtﬁll& stk By qqegeﬁibbﬁﬁlbﬁﬁ of 50

mv After term nation of t i nase reaction, 'the proportion of
phosphoryl at ed pimidpetdents sdketednfroad oas, NRFRACORBnawd habit aindpegpd i afel,

substrate u5| ng the Cali per cordin

manuf acturer's spe€ieida ?%W&YC% ’\E)palcﬂggal raeretorpelﬁn?igt ‘rzbﬁtlt\‘ée B%ilng The
Morrison tight bbﬁ%‘tlﬂﬂ:n@ﬂ@épenﬁ@ﬁfy' §@dtted) frbm ORP Oﬁeﬂb CFBi IQRWSandACH&
185: 269-296 (1969); WIlliam J.W _"and Morrison, J.F., Meth. Enzynol .

63: 437- 467 (1979plkyEXiavPEExBBBIRKE saledted fiem | nhi bi ti on Assay Prot ocol
WD2009/ 155551 PCT/ US2009/ 048017 [ 0263] The activity of the isolated JAKL or

TYK2 ki nase do n was sur ed m)nrt ing p phor yI"ati on of "d pepti de
derived from J¢ (Vval - - Leu- Y&l - @gﬁe Tyr- - Arg- i% Thr - Th\&

fluorescently el ed og-pN he N- m nus NWNE h 5- boxyf rescei (N-MSi ng t he
Cal i per LabChip t echnol 9gy (Cal per Life ence HOka ton, MA)
determne the in b ti on%on‘hst ant Ki) of 312, corrpo Were
di luted seriall added! tog 50 uL Chase actions @onfaif ng 1.5
nM JAK1;50.2 n r| fied BAK2 or urified TYK2 enzynme, 100 nmM Hepes

pH7.2, 0.015%Brij-35, 1.5 uM peptlde substrate 25 uM ATP, 10 mM Myd 2, 4
mv 10 DTT at a final DVMSO concentration of 2% Reactions were incubated at
22 Cin 384-well polypropylene mcrotitee plates for 30 m nutes and then
stopped by addition of 25 uL of an EDTA containing solution (100 nM Hepes
pH 7.2, 0.015%Brij-35, 150 nM EDTA), resulting in a final EDTA
concentration of 50 MM After term nation of the kinase reaction, the 15
proportion of phosphorylated product was deternmned as a fraction of total
pept| de substrate u5| ng the Cal | per LabChl P 3000 accor d| ng to the

T T} g, o o M I Y 1 I



25 Asp-Lys-Asp-Tyr-Tyr-Val -Val -Arg) fluorescently |abeled on the N-term nus
w th 5-carboxyfl uorescein using the Caliper LabChip technology (Caliper

Li f e Sci emoegqy/i¥dgski nton, MA). To determ ne the inhibitipom/userowasis (Ki)

of Exanpl es 1-312, compounds were diluted serially in DVSO and added to 50
uL ki nase reactions containing 5 nMpurified JAK3 enzyne, 100 nM Hepes
30pH7.2, 0.015%Brij-35 1.5 uM peptide substrate, 5 uM ATP, 10 mM Myd 2,
W), 2009055551 PCFH1YS200 80174~ MM DTIL..at a fmnal oncentration of
2% Reactions %i ncmed at |22 Ci 384 we| Iypr%pyl ene mcrotiter
plates for 30 m a]g t hent sboppe \b addi tlon of W25 uL of an EDTA
cont ai ni ng sol ut| on (10 Heki pH NN 0. 085% Brij-55, 150 mv EDTA),
resulting in a final ED con entratlon of @Z\HM A er term nation of

t he ki nase reaction, the p oporti on of phosphoryhated duct was

determ ned as a fractloN f total peptide substrate us 7 tﬁ

LabChi p 3000 according’to the manufacturer's specificati on¥2eRM 8I ues wer e

then determn gel . Morrison, J.F.
Bi ochim Bi Opﬁ?g@%k{é%gﬁ@%g?%%&Bg@{‘%%&@%%ﬁgﬂﬂﬁ?\%ﬁrlulﬁl?am J.W and Morri son

JAsgays NFE)QGS] [F[ﬁﬁazjci | \I/rf I?eeegg%oﬁi@%g&%%zﬁ) él e%%{g & gcgiéé[tt%tlreg‘lgﬁqﬁ har macol ogy

Il1-b d 15 t t
STonal ing. Conlbals Wor e G BRI he o0 ARG e A B G R e - 2
cells (Gprman COhlk@QOR@n((RfCMlkmNRgdm(G@@s@ﬂ@l)@é Co @u1}, Uty c«DsNR)Rb

Braunschwei g, Ger nany ék express the JAK2V617F nutant protein,

96-wel | nicroti tNRﬁ( Res SbeCddelkaD SOARR’ RISM HEg Whesin id jalgll 1éel | 20
density of 105 c f t fedn 3430
Conmpound- nedi at egptl(f Sgg\%rt\&tgﬁﬁgéatﬁh%s S(t:)lry at ﬁ%%n@tshgﬁte%?sur ed in

the | ysates of i aﬁdjb@lbeahdmid &d@ld’l@yl h&phﬁﬁﬂly&ﬁhtﬁu@dﬂ)&dvmr@squnts
technol ogy (Gait hersburg Mar y d) .C i he nuf acturer's
prot ocol and ECsandgaensisatiesiest Qf’gg%‘i“r@a}?ﬁ galo,@?ﬁeﬁ\ﬁ%ﬁ ¢ %ééﬁ‘lygl l'y diluted

conmpounds 25 were added to NK92 cells (American Type Cul ture Collection
(ATCO) : 1fanassid24lva) i nows-spehqdimenty o1 tisr independenily Rpil gbdl-ukteatea

final cell densi rA05 o @l\/sgb gent figyj on of
0.57% Human rect(%1 El)ant (Ee(li ?l@gqgﬁisfe%s% NNR g%) ?\S%] A lé)}pén
added at a final SC)QNRéthIC&IbmtrOf 1Ong/nml to the microtiter plat es

contai ning the 30NK92 cells and conpound and the plates were incubated for

1 hr at 37C.  [@apHound; sRdérab&meid R&Isin@épeﬁa'e‘iﬂ'lﬂz Mhosphktvaidyat i on were then
measured in the |lysates of incubated cells using the Meso Scal e Di scovery

(MsD) technol o E%gzé]Gal 1D 8hS RHbEdintéal yR7aﬁq}ld§%REPAer}gHE Othe, OHEILKEHQIL‘H{ er's

prot ocol and 0 val ues were determ ned Tl VE EXA

Abbrevi a6i ons CO3ODB)t er aNOd, MetPahml DEWRNTdr)onet ﬁé@bNH(CH(CHﬁz)

Dl PEADI i sopr opy! ] % I e t hyl f or mam de

Et OACEt hyl Acet aﬁi‘%ﬁ%@?‘ﬁ%ﬁ% L gr %hﬁgﬁ(cﬁ% d "sol ut ee HM Nis

a nodified for t omace eart | NBSi ndu

MeOHMet hanol ggPho HRBT G& 8§ He‘nﬂﬁﬁ hﬂqﬁ%dégﬁé &jg?\laég i’)dl um

Sul fate CH(CHj),, NO,, OCF3, S(0),N(CHs)a, S(O),NH(CH(CHs)»),
S(0),NH(C(CHs);), CN, CFs, F, Cl, NHC(O)CH;, S(0),CH;, CO,H,

20 S(O)CHs, cyclopentyl, 1-hydroxyethyl, 1-aminoethyl or CH,CFs.

[0128] In one embodiment, R? is C;-Co heteroaryl optionally substituted by 1
to 5R’.

[0129] In one embodiment, C;-Cy heteroaryl is pyridinyl, imidazolyl,
imidazopyridinyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,
25 thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl,

isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl,
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NaHCO3Sodi um bi car bonat e NaOHSodi um hydr oxi de

Pd( PPh3) 4Tet r aki s(tri phenyl phosphi ne) pal | adi un(0) NEt 3Tri et hyl am ne
25Pd2dba3voi2eeydbisenzyl i deneacet one) di pal | adi um(0) Si - SPEPUS2@anksdd7
"solute(r) silica flash chromatography cartridge

W2009/ 155551PCT/ US2009/ 048017 Si -1 SCOPr e- packed 1 SCQO(r) silica flash
chromat ography cartridge THFTetrahydrof uran General Experinental Conditions
5[ 0266] NVR spect faMah§l, pReSladad, dhriddaiiyentiabiayh eoaidenye, piedidigyRd panylan
Unity Inova (400MHz) spectroneter with a triple resonance 5mm probe.
Chenical shifts axaeliaambﬂ,eg@edlyi,nthliﬁ@mzpé/ﬂ,athwgaao&ylx Surpzamst, hlgqnépfl%éaﬂénylwhe

foll ow ng abbrevjatigons.have been used: br = broad si S. = Si et, d =
doubl et, dd = dofHIZ&t Py ,bepzogh'ta?(fqgli’ fenz %Xa%()l&/ga?@é?%%ﬁh}d’: %?(%%%ag 0t

10[ 0267] Hi gh Pr s ridirdl ofl filshs a1y ofadR bY whickis Spthpally sateitutsd iyt CS)
experiments to determine retention tinmes (RT) and associated mass ions were
performed using dRe- of the follow ng methods. [0268] Met hod A: Experiments
performed on a Waters M cromass ZQ qyadrup(_)l e mass spectroneter linked to a
Hewl ett Packar[@138p 1100oneCGrelystimentl B i pyndiiydde parazely! detienetlp substifited syst em
uses a Higgins i{[n%u? pm cron C18 100 x 3.0mmcolum and a 1 m / mnute
flowrate. The i B tia I%m vent system was 95% water containing 0.1%formc
acid (solvent A)_and 5% acetonj.trile,contaji.ning 0.1% form c,acid (solvent
B) for the fi r[913]111' nutfeCFof P By lsgl%{al@ﬂt"gQﬁraFSPYL%‘é%aU%ﬁPbSR@%‘L 95%
solvent B over theipexsR’14 20m nutes. The final solvent systemwas held
constant for a further 5 mnutes. [0269] Method B: Experinents perforned on
a Watersg, Pl at f LC 2 - ' : i

packar e 110010 oy B BH RGiERAE: SORHAATE: Hr DY GRS st

aut osanpl er usi ngy a Phenonenex Luna C18(2) 30 x 4.6nmcolum and a 2 m /
mnute flowrate. The solvent 25 system was 95% water containing 0.1%
formc acid (goi3mnt A and &bbadiekoni R lie tdepaidaithy OH1% EHs(phenyéici d
(solvent B) for the first 0.50 mnutes followed by a gradient up to 5%
sol vent A and 9564k6HeHemrddsr the next 4 minutes. The final sol vent
systemwas held constant for a further 0.50 m nutes. WO )

2009/ 155551 PCTOLE009/10a80ambedmeag B ¢y Swhy detsxqsariyhppiianalle sebstifited By out
using a gi ot age lclni éi tor 60TM or CEM Explorer(r). Tenperatures from

40- 25001 an be achf v d, and pressures of up to 30 bar can be reached.

[0271]In the ¢ | es_descri bed..bel ow,> unl ess. .ot herw se,.indicated. all 5

t enper at ur es a[i@g@et frorf ?rﬂg%jéﬁlFléte c SRSl DO s?hﬁgr & djﬁ?eélr%éng}éd from
comer ci al suppl bﬁﬁ&aﬂygﬂbsﬁ%téﬁgyﬁg@5@ﬂem cal Conpany, Lancaster, TC or
Maybri dge, and were used w thout further purification unless otherw se

i ndi cat ed. [Oélp%%@he ieamk! Ofodfknd 0% s DEPWINYE! RodHoBngie B Mipdrizindnder a

positive 10 ure of nitrogen or argon or with a drying tube (unless
ot herw se st at ed)apiimnaﬁmhybhtiauSdby)ﬂ\t@&ﬂl'g’ and the reaction flasks were
typically fitted with rubber septa for the introduction of substrates and
reagent 30vi a s|p137|ge. I3 asswabalimast, Reis gipeeidirghdirorphudiayl dr i gpkrizinyl

[ 0273] Col utm chr omat o%r aphy vvagbjclzgrkduct ed on a Conbiflash system

optionally substitute

[0138] In one embodiment, R* is piperidinyl, morpholinyl or piperiziny!
optionally substituted by 1 R’.

[0139] In one embodiment, R’ is independently CHs, CH,CH3, OH or OCHs.

25 [0140] In one embodiment, R' is phenyl, optionally substituted by 1 to 5 R®;
and R* is phenyl, optionally substituted by 1 to 5 R’.

[0141] In one embodiment, R' is phenyl, optionally substituted by 1 to 5 R®;
and R? is heterocyclyl, optionally substituted by 1 to 5 R
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15 (Manufacturer: Tel edyne Isco) having a silica gel colum. 114 NWR
spectra were recorded on a Varian instrunment operating at 400 MHz. 1HNMR
spectra wepe/ghtsaismed as CDC13, d6- DVSO or d4 MeOH sol urcons2¢uoapsot ed in
ppm), using chloroformas the reference standard (7.25 ppm. Wen peak
multiplicities are reported, the follow ng abbreviations are used: s
(singlet), d 20 (doublet), t (triplet), m(rmultiplet), br (broadened), dd
(doubl et of dq Upéhgt S) 1n Wnel gﬁ'é@clhﬁ{enpf hétEﬂoE&ﬁS'ls)ls fpeidihylg BemRbRmi S or when
given, are reported in Hertz (Hz).

25N- Pi peri di n- 4- pibedzipB- (3-trifl uor orret hyl - phenyl)-[1, 2,4]triazolo[1,5 -al
pyridin-2- ylam nol - benzam de WO 2009/ 155551PCT/ US2009/ 048017 Et

13- br onoot hi o [Omi}aarTIm(br& eﬁrﬁl’z?dﬂxh&"m R ss)pyridyd),mpmrbnall)ammbtl@dﬂlf}ohﬁpﬁrﬁ di ne

(50.0 g, 289 mmol , equiv) in. di onet e P nL) was added dropw se
et hoxycar bonyl Sanq%otsli’h!‘%ﬂa‘?ﬁ‘to&a “g‘tedg’dnl tr‘?ﬂfgllQ 1.03 eqw v) at room

tenperature. After 2 h, dichloronet h@ne was renove]gé LB}évac g ”ﬁéi. de
crude ethyl [([9144drorrﬁp9ﬂiel embpdiment Re ay PRSP naloasubsivicd g <85‘ ’
8brorm[124]t B D \ [ ] To a sol ution of
hydr oxyl am ne hy h‘SOI’I H%Y?%{P Or(gltlghﬂryzsugmtﬂ?d b%q tgé(:?]lgi' v) and
NN—dllsopropy yIa ne(l 0.8 0 n anpl /
ethanol (1.5 Ll ? Fﬂ’éPg’f‘t&? b%tﬁfé%%“rd i8 %‘%g“am&l thorphBfhy120F

yl ) car banot hi oyl bfp@ﬁﬁﬁfﬁ[&te (88 g, 0.29 mmol, 1 equiv) in one portion at
roomtenperature. After 2 h, the reaction mxture was warnmed to 60 C for 15
overni ght. Thegjggcti anom Kb HERmEAs RE QO BRI aSpidnally MastiRteddid] Wab&’; was
added to the resul'ti resi due. The solids were filtered and rinsed

sequent 1@l |y wit hndiR glsm’tlldalnoptwnaﬂb’étlwlltut@dhﬁeﬂ tafh® di et hyl ether to provide
product as an off-white solid (25 g, 40%. LCM5 (ESI) m(z: 212.8; 1H NWR
(400 MHz, DIVBQOMS’)] 8: IBomberhhodimieht, R7 i pyridyl, dptidpallp sitstituted by ﬂ-|)to 4R20 (br

' o but.y lo[1,5-dl di n-
; yl )|H)m dodi car bBFFE{{eIS f[%’@ﬁ}@})ﬁ\“%‘@ﬁlﬁts}l 1%18@ b;'tlru') ggolo pyridin

8-brono-[1,2,4]triazol o[ 1, 5-a] pyri dj p: 2-am ne qui v),
di-tert-butyl El¢8r boRaRs ?‘H@‘gm n?(ﬂﬁleﬂﬂwrp flgTth’QP ally Sg{goltute&by

4- di met hyl am nOpXr%g'}(‘ewﬁQmﬁﬂR@rs u5d %emyﬂh y (9. dQeAuae, ¢ RY(OIORE 288 ( 200

m.) was heated at C over ni ght e reaction mxture was concentrated in
vacuo. The resul ®? nlg plesyldue pyasinysr opttqna}h}edsubﬁttmérbw@t Bf, wherein R’ is

W2009/ 155551PCT/. U 4 rga hpWNas
separated and wa epﬁy%@ §F§x$ tF@% g}f]ﬁﬁfé g?é&fﬁ@ rough a
plug of silica g@JRa ﬂRbpSDE(glf@wn%nhsoszﬂzbhaN arei@aCey, ca@ijr ded)Grude
product. (14.8 g, 72 111 NWR (400 DMSO-d6) 6: 9.0 (m 1 H), 8.1

(m 1H, 7.2 1(0'1119]1 "DAnoghefleI(nﬁodlﬁﬁn{'Dnclud% NedmpoudZelected from:

\>_ H " \>—NH \>— H
\
I yon ) Q
OCH3 OCH,
7 \>—NH \>—NH \>—NH \>—NH
Q \ CHa
OCHy OCF3
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5cF3 8-(3-(trifluoromethyl)phenyl)-[1,2,4]triazolo[1l,5 -a] pyridin-2-amne
[0277] To a solution of di-tert-butyl (8-brono[l,2,4]triazolo[l,5-a]pyridin-
2- yl)i mwodnearshssmate (3.3 g, 8.0 nmol, 1 equiv), di chlPOraS2902/048017

bi s(di phenyl phosphi no) ferrocene] pal |l adium (11) (0.584 g, 0.798 mmol, 0.10
10 equiv), cesiumcarbonate (3.1 g, 9.5 mol, 1.2 equiv), and 3-
trifluoronethyl phenyl boronic acid (1.8 g, 9.5 nmmol, 1.2 equiv) in 10:1

1, 2- di net hoxy ne / water £50ynL) was heate t 120 C Qvegni ght. The
reacti on m xt re wa Ndncentrafed>LnHvacu res t“ng @si due was
partitioned betyeen et ec - OKgan was
dried 15 over hydr od| m suI f fi I terg ed ,d cancent rQ-
Purification he fl as chro 4t o pe| eum e -r

et hyl acetate) oteed d|t g%
(8-(3-trifluoronethyl phenyl [1, 2, ttiazolo [1,5 - a]
pyridin-2- yI)|n1dod|carbonate (3 17 g, 839%. [0278]D -tert- butyl

, nyI[1 _iNazol o[ 1,5 -&] 'd'ﬂ 20 2-yl)imdo-
di carbonate (3l 8 mmol , " quUD¥INHwas di slsol leed TTX 'a sol ution of
hydrogen chl ori dle i'n dijoxan 5 N Th actio i '
at room tenperature ovél;%ﬁﬁ? 3 Di pxane enoveeN] g t he

brganlc

i@l y with sa aquedus SO un1bicare6na

resulting resi was di ssol ved di chl th

was washed seque

sol ution and saturated aqueous sodi um &hl oride sobH ion. The orgahlc was
dried over anhydrous sodiumsulfate, filtered, and Concentrated to yield
product (1.41 ¢ 7 %9. LCVMS (ESI) mz: 279.1. WO

4-(8-(3-(triflorond Miriazol of ¢ Vi di n- 2-yl ami no)
benzoat e [0279 A susp

8-(3-(trifluore® 2 4] tr ol o[ 1, 5- al pyr n-2-amne (1.0
g, 3.6 mmmol, ddobenzoa NG 0. 9 3.6 nmmoj~NH.. 0 equiv),
pal | adi um (11) , 0. 96Fmob, 0v1Q eq V), cesPum tax bonat e
(2.34 g, 7.18 '-I 2.0 eqU| and Xant phos (O0.M 5 30.17 mmol, O

equiv) in 1, 4- di oxane (20 nmL) was heated to 80 fter 16 h, t he ﬁee tion
m xture was concentrated in vacuo, and the resul I residue was 10 i | ut ed
wi th nmet hanol and water. The solid was coIIected by filtration and rinsed
sequentially w i sopropa d hexanes to/a.md$ddﬁrude nmet hyl

4-(8-(3-(trifl )phenyl)
yl am no) benzoat .

DMSO-d6) 6: 10
158.02 (m 1
4-(8-(3-(trifl y %% i
nzoi c acid [0280] Asol utio ofne yI4 (8 (3-(t
[1,2,4]triazolo[1,5-a] pyridine- 2-ylam no)benzoate (1.03 g, 2.50 mol, 1
equiv) in 2M ﬁgplun1hydro« oa’W 0 nL) and 1, NoNane (5 nm) was
heated at 80-9 <After 3 h, thelsolyy Hwas cool e >-ON|nd

neutral i zed by the addn of 6M HCL unt| H = 4-5. he re ing solid
was col | ected iltratxon and ri#sed se t|aIIy
i sopropanol, al exanes pongbSaff @ crude

8. 88

4- (8- (3- (trlfluoroﬁ%%hylxphehyi) 172, 4] tri zoI , 5=¢] pyri di ng

yl ami no) benzoic acid (1.0 g, HPE ﬁﬂﬁhty 899 . (EESH,) niz 9 1H
88 NMR (400 MHz, DMSO d6) 6: 5 (br s, 1 FD 22 (s, 1 H), 8 y(d J
= 6.8 Hzg 1 H, 8.65 (s, 1 H, QQ (d, J= 6. Cmskb, 8.03 (m 1 H),

7.77-17. 84 (m 6 H, 7.21 (t, J=7.0 Hz, 1 H.
N-Piperidin-4-y1-4-[8-(3-trifluoronethyl-phenyl)-[1,2,4]triazolo[1,5-alpyri
di n-2- 5yl am no] - benzam de [0281] To a sol uti on of
4-(8-(3-(trifluoronethyl)phenyl)4l, 2, 4]triazolo[l1,5- a]pyridin-2-

yl am no) benzoic acid (1.0 g, 2.5 mol, 1 equiv ), 0-(7-
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Azabenzotriazol -1-y1)- N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e
(1.14 g, 3.00 mml, 1.2 equiv), N Ndiisopropylethylamne (484 ng, 3.74 10
nmol , 1. 5wequewipsism 2: 1 tetrahydrofuran / di chl or omet hameT(UBRoovioysowas added
tert-butyl 4-am no-1-piperidinecarboxylate (0.60 g, 3.0 mvl, 1.2 equiv) at
roomtenperature. After 16 h, the reaction mxture was filtered, and the
filtrate was concentrate. The resulting residue was was dissolved in 1:1
trifluoroacetic~achd / tetrahydrof ,@50 nm) at room-temperature. After 2
h, 15 the readii on yvnsure was con thL, in vacuo. d{j?#dation by
preparative HPCE pNOV|--o pr oduct ( LCVE Yt

11-1 NWR (400 RO (16) 6 10 : 8. 85 (
8.60 (s, 1 H), 38 (d 7 98 HJ =
(br s, 2 H, 7%2- 7.79 rn 7 2 (d Jo' 7.8k, % . 15
4.02 (m 1 H), 3c7- 203, 32 FDOU% 95-3. 05 (n]N Bk, 1. 87-

H, 1.41-1.48 (m 2 H). EXANPLE 2 Qip

[ 8- (3- Met hoxy-phenyl)-[1,2,4]triazolo[1,5-al pyridin-2yl]-(2-methyl-pyridin
-4- yl)-amne 25 WO 2009/155551PCT/U82009/048017 8- (3 -net hoxyphenyl) -
[1,2,4] triaz @1N5 aI pyri di n- 2- ami ne Nﬁde by followi ng the

procedure descli b Ht he preparatlon

(trifluoronethy ph ny 1 2,4]triazol of -

substituting 3-get hoxyp boronlc acid d nak
[1

\di n-2-am ne but
non-critical
vari ations.
5[ 8- ( 3- Met hoxy=ptreny1) - trlazolo[l yrldlq)zrﬁil<ff>pgﬁpyl pyri di
n-4- yl)-amne 5Q283]A sgspen5| Ny of \

8- ( 3- met hoxyphenyl)-[1, 2, 4]tr|azoIoL_/ é? d&rldln 2- amne (0.150 g,
0.625 mmol, 1 equiv), 4- bronD 2-met hyl pyridine (0.160 g, 0.935 nmmol, 1.5
equiv ), trls(o hemzyl i deneacet one) di pal | adium (0) (27. % ng, 10 0.03 nmol ,

0. 05 equiv), SOdI nﬁf@Ht but oxi de NnHO. 94 P*.L\.5—&quiv), and
2,2'-bis[di(3, sphino] -1 Wi n a hyl 339 g, 25 mol, 0.1
equiv) in tolu s purged W th gen foi 15 m he reaction

m xture was he o he reacCti on m xture
was diluted wi th et hyl a et 50 ,-) and fi 'breo EHrough cedi The 15
filtrate was theoHwashed wlt ”eo§:|§ x 20 $H) CHdried over anhys
sodium sulfate, filtered, and concentrated. Purification by preparafive
HPLC af f orded 8-( 3- nethoxyphenye N-(2-nmet hyl pyridin-4-y1)- [1, 2, 4]tth§zolo
[1,5 -a] pyridin2-am ne (80 ng, 39% . LCVs (ESI) m 332.1; 11-1 NWR (400
MHz, DWVBO-d6) 6. 1Q.45 (br s, 1 81 (dd, J=6.4,,0.8 Hz, 1 H, 8.23

l/

z:
4
N

(d, J =6.0 20 7.88 (@d, N2 S Qu8, 0.8 ]-ﬁﬂwH 7.74 (s, 1 H,
7.64 (d, J Hp , 71.57 H) 54 (dd 650, 2.0 Hz, 1 H),
7.41 (t, 7.15 (t : 1 H) 7.00 J=28.0, 2.4
Hz, 1 H, 2,42 (s H) . [0284] Ex4 es 3-T26 shown in Table
1 were prepared i tn_{he ove- be t hods able 1 Ex #

Structure Nanme ECMS (ESI) mz@%WhN-N

0
ZSNN Z>N-N Z>N-N
S—NH N NH S—NH
XN N \N>_ XN
CHj
N, OH NH CHs
O CHs o) o CHg
F OCH,4 F NH,
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4] 40F OCH3 (3,5-Difluoro-phenyl)-[8-(3- nethoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2- yg-amne 353.1 WO

2009/ 155580R@P/13535009/ 048017 4 / NH / SN CcH3 [ 8- ( 3- MePhosis2@asusol) -
[1,2,4]triazolo[1,5-a]pyridin-2- yl}-pyridin-4-yl-amne 318.0 5/ N N\NHN
. el OGcH3 (3-Fluoro-phenyl)-[8-(3- nethoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2- ylFamne 335.0 6 N

38,58, 8.
%N g;%; REE

\CH3
NS \N
NH ;—
ocFy, & '\ o
HN CH CHg
—~ cHy
0—~CHs O—GCHa
CH3 CH3
~ N/N\>—NH ZSN-N
XN “ \N\fNH
NH i
CF3 Jd Y 0 NH
o
AN ot CHs N—CH;,
0——CHj i
CH, 3
N
= Z>N-N

/
/
Z
o AT
Z
T
/
/
Y
pd
X
=
XI

- TQR
N NH
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. 1.1 OCH3 [8-(3-Mthoxy-phenyl) -
yli-phenyl-amne 317.1 7 -N\NH N 41 SF OCF3 (3,5-Di fluoro-phenyl)-[8-(3-
trifl uor owetzhepapsymenyl )- [ 1, 2,4]triazol o[ 1, 5-a] pyri di nP2I/UsRé0Amsone  406. 9

[1,2,4]triazol o[ 1, 5-a] pyridi n- 2-

8 / \CH3 14111 OCF3 (2-Met hyl - pyridin-4-yl)-[8-(3-

ri fl uoromet hoxy-phenyl)- [1,2,4]triazolo[1,5-a]pyridin-2- yl]-am ne 385.9

tri
9/ NNNNH 41 40 OCF3 ( 3- Fl uor o- phenyl ) - [ 8- ( 3-

8, ES”@L S
HN CH3 b OCH,

—{~CH, Hy
CHs
A\ = -N
E i>— N L >N+ \>-NH
OCH, i/ OCH, ; ;

\CH3

N CHj
HaC

-N A~ -N
\>—NH N \%NH N\ S—NH
: >:< XN >:<
NH CH3 NH
OCH3 OCHg3 OCHg 3 \
NH2 NH,
\>—NH NN Z>N-N
>—NH S—NH
N x> \N
CHs
OCHs N, NH
3 O CH

o ; ocH, d “em,
NH
~N _N -N
N \> N 77NN
XN NP =N

-y

NH NH

F F
QO 0
ERNIVARN @
_/ N
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trifluoromethoxy-phenyl)- [1,2,4]triazolo[1,5-a]pyridin-2- yll-am ne 388.9

10 N .

1.1 0 CF 3 (4-Fluoro-phenyl)-[8-(3- trifluorornethoxy-phenyl)-

[ 1, 2, 4] t rWa20090(5355%- a] pyri di n-2- yl Fam ne 388.9 11 .. NPACT/UB4@9QGH37

Phenyl

-[8-(3-trifluoronmethoxy- phenyl)41,2,4]triazol o[ 1, 5-

a] pyridin-2-yl]-amne 370.9 WD 2009/ 155551PCT/ US2009/ 048017 12 / N-N\NH N
* [8-(2-Fluoro-phenyl)- [1,2,4]triazol o[1, 5-a] pyri di n-2- yl Fphenyl - am ne

304.9 ASN-N = N,N NN
\
“ \N NH \>—NH
£ i/— ; ;—NH CH3

\y H \y H ~ N’N
;— ; OCF, ;NH CHs
é: \>—NEH %E S—NH \>_NH
OCFs OCF, Z/
ESE\%NQH 5 N/N\>—N<H i gi o
oCFs H OCF, ; )

3

?&”@ 8”@ 5&”@

N CHs
H,C

\—{-cH,
NH,

N\ Qy A

CH,
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13/ NMNH el cH3 (3-Fluoro-phenyl)-(8-mtolyl-
[1,2,4]triazolo[1,5-a]pyridin-2- yl)-amne 318.9 14 / NNN N\ i\cH3 I.-

CH3 (2- Mewbybegpnssisdi n-4-yl) - (8-m tol yl-[1- a] pyri di n- 2Pgir)uSamoiodsod315. 9 15
/ NNNMNH . el cH3 (4-Fluoro-phenyl)-(8-mtolyl-
[1,2,4]triazolo[1,5-a]pyridin-2- yl)-amne 318.9 16 / NNN\NH N el 410, HC3 N
obH3 cH3

\>—NH

N Ei“f@;

N \>—NH
;— NH CH3

N CHj NEHs
3 2
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CH,
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et o Ch 3 N CH
3
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; OH
OCF; ¢ ;
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N, N-Di net hyl-4-(8-p-tolyl- [1,2,4]triazolo[1,5-a]pyridin-2-

yl am no) - benzannide 371.9 17 / NNN\NH 41 elINH o cl 418-(4-Chl oro-phenyl) -
[ 1, 2, 4] t rWaz200901(3355%- a] pyri di n-2- yl am noFN-cycl ohexyl - [pemampiodo48046. 1 18 /
N-NNH N 410 40NH ocF3\_\ N N-(2-Piperazin-1-yl-ethyl)-448-
(3-trifluoromet hoxy-phenyl)- [1,2,4]triazolo[1, 5-a]pyridin-2-

yl am nol - benzam de 526.1 WD 2009/ 155551PCT/ US2009/ 048017 19 / N-N\)-\NH *

SiNH o\ __\ CH3_~ N _ ,N
\>_NH T SN \>—NH |
i ; ;—NH

O CH,

oA gas HEH
XN C
cl
O N CH3 NH2 N CH3
HsC
= N/N\ N
NH N NH
- \N>— >—NH E Jl\ >—
;—NH ;_ ;'
Cl g \
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- ;OH ;
0
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Y

)
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N 0
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N-(2- Morpholin-4-yl-ethyl)-4-(8- p-tolyl-[1,2,4]triazolo[1,5-

al pyridi n-2-yl am no) - benzam de 457.0 i _I--- 0 20/ NNNMNH N . el NH
0CF3sCH3 WoNRedwsss3418- (3- trifl uor omet hoxy- phenyl ) - PCT/US2009/048017
[1,2,4]triazolo[1,5-a] pyridin-2- ylam no]-benzam de 427.9 21 NH afr Si
OOF3NH2 448-(3-Trifl uoronet hoxy- phenyl)41,2,4]triazol o[ 1, 5-

al pyridi n-2-yl am no] -benzam de 414.0 22 / N-NMNH 41 el CH3NH2

4-(8 mTonl[l 4}qtr|azolo[15 N,>_
H—NH
S—NH
i %E i é: ;NH
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a] pyridi n-2-yl anni no) - benzam de 344.1 23 NNN\NH N 41 el NH cH3\ \ 71-
N- (2- Morpholin-4-yl-ethyl)-4-(8- mtolyl4l, 2,4]triazol o[ 1, 5-

a] pyri di rwO-2909%%533%0) - benzam de 457.2 24 / N-N\NH . 40NHPOTHS32009l0k17
4-1 8- (4- Met hoxy-phenyl)- [1,2,4]triazol o[ 1, 5-a] pyri di n-2-

yl am noi - N- (1- net hyl - pi peridi n- 4-yl)-benzam de 457.2 WO

2009/ 155551PCT/ US2009/ 048017 25 / N-NMNH N * SI NH

10

15

20

25

30

[0150] Another embodiment includes compounds of Formula I, selected from

the compounds of Examples 1-312.

[0151] Another embodiment includes a compound of Formula I that has K;

and/or ECsq that is at least 15 fold, alternatively 10 fold, or 5 fold or more
selective in inhibiting one Janus kinase activity over inhibiting each of the

other Janus kinase activities.

[0152] The compounds of Formula I may contain asymmetric or chiral

centers, and, therefore, exist in different stereoisomeric forms. It is intended
that all stereoisomeric forms of the compounds of Formula I, including but not
limited to: diastereomers, enantiomers, and atropisomers as well as mixtures
thereof such as racemic mixtures, form part of the present invention. In
addition, the present invention embraces all geometric and positional isomers.
For example, if a compound of Formula I incorporates a double bond or a
fused ring, both the cis- and trans-forms, as well as mixtures, are embraced
within the scope of the invention. Both the single positional isomers and
mixture of positional isomers, e.g., resulting from the N-oxidation of the
pyrimidinyl and pyrrozolyl rings, or the E and Z forms of compounds of
Formula I (for example oxime moieties), are also within the scope of the

present invention.

[0153] In the structures shown herein, where the stereochemistry of any

particular chiral atom is not specified, then all stereoisomers are contemplated
and included as the compounds of the invention. Where stereochemistry is
specified by a solid wedge or dashed line representing a particular

configuration, then that stereoisomer is so specified and defined.

[0154] The compounds of the present invention may exist in unsolvated as

well as solvated forms with pharmaceutically acceptable solvents such as
water, ethanol, and the like, and it is intended that the invention, as defined by

the claims, embrace both solvated and unsolvated forms.

[0155] In an embodiment, compounds of Formula I may exist in different

tautomeric forms, and all such forms are embraced within the scope of the

invention, as defined by the claims. The term "tautomer" or "tautomeric form"
48
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ocH3 NH 448- (4- Met hoxy-phenyl)- [1,2,4]triazol o[ 1, 5-a] pyridin-2-

yl am noi - N-pi peridin-4-yl- benzam de 443.1 26 /N-1\1\NH ei 41 NH\ \ NH OCH3/

4- [ 8- (4- Meohoogyrspisenyl ) -  [1, 2, 4] triazol o[ 1, 5-a] pyri di nPRT/US2009/048017

yl anni noFN- pi peri di n-4-yl met hyl - benzam de 457.2 27 / NNN\NH . |.NH \ \

ocH3'\. _1- 0 4-[8-(4-Methoxy-phenyl)- [1,2,4]triazolo[1,5-a]pyridin-2-

N- (2-or phol i n-4-yl - ylam noFnn et hyl ybenzam de 473.1 28 / N--N\NH N .
refers to structural isomers of different energies which are interconvertible via

a low energy barrier. For example, proton tautomers (also known as
prototropic tautomers) include interconversions via migration of a proton, such
as keto-enol and imine-enamine isomerizations. Valence tautomers include

5 interconversions by reorganization of some of the bonding electrons.

[0156] The present invention also embraces isotopically-labeled compounds
of Formula I, which are identical to those recited herein, but for the fact that
one or more atoms are replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number usually found in

10 nature. All isotopes of any particular atom or element as specified are
contemplated within the scope of the invention. Exemplary isotopes that can
be incorporated into compounds of Formula I include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorus, sulfur, fluorine, chlorine, and iodine,
such as I, °H, ''c, 1’c, *c, N, PN, Y0, 70, "®0, np 3p g 18p 36|

15 1231 and 'L, respectively. Certain isotopically-labeled compounds of Formula
I (e.g., those labeled with 3H and '*C) are useful in compound and/or substrate
tissue distribution assays. Tritiated (i.e., H) and carbon-14 (i.e., 1C) isotopes
are useful for their ease of preparation and detectability. Further, substitution
with heavier isotopes such as deuterium (i.e., ’H) may afford certain

20 therapeutic advantages resulting from greater metabolic stability (e.g.,
increased in vivo half-life or reduced dosage requirements) and hence may be
preferred in some circumstances. Positron emitting isotopes such as 10, PN,
1, and '8F are useful for positron emission tomography (PET) studies to
examine substrate receptor occupancy. Isotopically labeled compounds of

25 Formula I can generally be prepared by following procedures analogous to
those disclosed in the Schemes and/or in the Examples herein below, by
substituting an isotopically labeled reagent for a non-isotopically labeled

reagent.

SYNTHESIS OF TRIAZOLOPYRIDINE JAK INHIBITOR COMPOUNDS

30 [0157] Compounds of Formula I may be synthesized by synthetic routes

described herein. In certain embodiments, processes well-known in the
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I . NH ocH3 N- Cycl ohexyl-4-[8-(4-nethoxy- phenyl)41, 2,4]triazolo[1, 5-

al pyridi n-2-yl am noFbenzam de 442.1 29 NN-N\NH N 040 NH CH3 \k-- cH3

N ( 2- Am r'wo200petshasi - pr opyl ) - 4- [ 8- (4- met hoxy- phenyl ) - [ BPCT/US2009/048017
,2,4]triazol o[ 1, 5-a] pyridin-2- ylamnol -benzam de 431.1 COcH3NH2 30 / fel
\NH 041 NH\ OC H3\ - NO 4-[8-(4-Methoxy-phenyl) -
[1,2,4]triazolo[1,5-a]pyrid in-2- ylamnol-N-(3-norpholin-4-yl-

propyl) - benzam dghefifldal larts can be used, in addition to, or in light of, the description

contained herein. The starting materials are generally available from
commercial sources such as Aldrich Chemicals (Milwaukee, Wis.) or are
readily prepared using methods well known to those skilled in the art (e.g.,
5 prepared by methods generally described in Louis F. Fieser and Mary Fieser,
Reagents for Organic Synthesis, v. 1-19, Wiley, N.Y. (1967-1999 ed.),
Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag,
Berlin, including supplements (also available via the Beilstein online
database)), or Comprehensive Heterocyclic Chemistry, Editors Katrizky and
10 Rees, Pergamon Press, 1984. Methods for triazolopyridine synthesis are also

disclosed in: WO 02/38572 and WO 2006/038116.

[0158] Compounds of Formula I may be prepared singly or as compound

libraries comprising at least 2, for example 5 to 1,000 compounds, or 10 to

100 compounds of Formula I. Libraries of compounds of Formula I may be

15 prepared by a combinatorial “split and mix' approach or by multiple parallel
syntheses using either solution phase or solid phase chemistry, by procedures

known to those skilled in the art. Thus according to a further aspect of the

invention there is provided a compound library comprising at least 2

compounds of Formula I, enantiomers, diasteriomers, tautomers or

20 pharmaceutically acceptable salts thereof.

[0159] For illustrative purposes, reaction schemes 1-6 depicted below provide
routes for synthesizing the compounds of the present invention as well as key
intermediates. For a more detailed description of the individual reaction steps,
see the Examples section below. Those skilled in the art will appreciate that

25 other synthetic routes may be used to synthesize the inventive compounds.
Although specific starting materials and reagents are depicted in the Schemes
and discussed below, other starting materials and reagents can be easily
substituted to provide a variety of derivatives and/or reaction conditions. In
addition, many of the compounds prepared by the methods described below

30 can be further modified in light of this disclosure using conventional

chemistry well known to those skilled in the art.
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WO 2009/ 155551PCT/ US2009/ 048017 31 NN 40. NH\ o\ N-cH3 ocH3/

4-[8-(4- Methoxy-phenyl)- [1,2,4]triazolo[1,5-a]pyridin-2-

yl am noFNWODeepetskssl - pi peri di n- 4-yl met hyl ) - benzam de 47PC2/US3@9/04800F N\ i -\ NH
N H3 Si41 NC o' CH3 OCH3 448- (4- Met hoxy- phenyl ) -

[1,2,4]triazol o[ 1, 5-a]pyridin-2- ylamno]-N, N-di nnethyl - benzanni de 388.1
33 NH 41 elNH o N bH3 4-[8-(4-Fl uoro-phenyl)-

[1,2,4]triazol[g{6]5- alneé pebiparadion of compounds of the present invention, protection of

remote functionality (e.g., primary or secondary amine) of intermediates may
be necessary. The need for such protection will vary depending on the nature
of the remote functionality and the conditions of the preparation methods.
5 Suitable amino-protecting groups (NH-Pg) include acetyl, trifluoroacetyl, t-
butoxycarbonyl (BOC), benzyloxycarbonyl (CBz) and 9-
fluorenylmethyleneoxycarbonyl (Fmoc). The need for such protection is
readily determined by one skilled in the art. For a general description of
protecting groups and their use, see T. W. Greene, Protective Groups in

10 Organic Synthesis, John Wiley & Sons, New York, 1991.

[0161] Compounds of the invention may be prepared from readily available

starting materials using the general methods illustrated herein.

15 Reaction Scheme 1
N._ _OEt
P
SN S TOf SN s 0 HO-NH, -HCl  (F NN
L (L e
NH, N~ N~ TOEt N
Br Br H H Br
2 3 4
Ra l(Boo)zo
1. R2—B
N R1-X N OR® N BOC
Z N~ - Z N~ Pd catalyst 2\ /
" )NH ——— VSN, RS >N
XN R Pd catalyst XN 2. HCI X~ "N BOC
R? . R? 6 Br
a
o 5
J_ X
1
7

HsCO™ R

Pd

catalyst
HATU

Z>NN NaOH (Z N-N DIPEA (P NN,
_>—NH © _O>—NH 0 « _O>NH 0
NN R DL N R
OH R?

2 OCH, 2 N-R?
R b R™ 4e 1d  Rp

[0162] For example, compounds of Formula I can be synthesized as shown in

Reaction Scheme 1. A common protected intermediate 5, which is available
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yl am noFN- ( 1- et hyl - pi peri din- 4-yl)-benzamde 461.1 34/ NH . elNH\ \

IN- \-0 4-[8-(4-Fluoro-phenyl)- [1,2, 4]triazolo[1,5-a]pyridin-2-

yl am no] -Wo(Beymssishol i n- 4-yl - et hyl)-benzam de 461.1 / PRTNShIMudd1Db35 SI N

41 N- Cycl ohexy1l-448- (4-fluoro- phenyl)-[1,2,4]triazolo[1, 5-

a] pyridi n-2-yl am noi - benzam de 430.1 36 N-11 \NH 0410. NH\ \-N O
from 2-amino-3-bromopyridine (2), can be subjected to palladium-catalyzed
coupling reactions such as the Suzuki reaction with boronic acids or boronate
esters to form compounds of Formula 6 after protective group removal.
Palladium-catalyzed amination of aryl or heteroaryl halides with

5 triazolopyridinamine 6 provides compounds of Formula la. Palladium-

catalyzed amination of methoxycarbonyl substituted phenyl halides or
methoxycarbonyl substituted heteroaryl halides 7 with triazolopyridinamine 6
provides compounds of Formula 1b. Hydrolysis of the corresponding methyl

esters 1b affords carboxylic acids 1c, which can be subjected to standard

10 amide formation methods to yield amides 1d.

[0163] It will be appreciated that where appropriate functional groups exist,
compounds of various formulae or any intermediates used in their preparation
may be further derivatised by one or more standard synthetic methods
employing condensation, substitution, oxidation, reduction, or cleavage

15 reactions. Particular substitution approaches include conventional alkylation,
arylation, heteroarylation, acylation, sulfonylation, halogenation, nitration,

formylation and coupling procedures.

[0164] In a further example, primary amine or secondary amine groups may

be converted into amide groups (-NHCOR’ or -NRCOR’) by acylation.

20 Acylation may be achieved by reaction with an appropriate acid chloride in the
presence of a base, such as triethylamine, in a suitable solvent, such as
dichloromethane, or by reaction with an appropriate carboxylic acid in the

presence of a suitable coupling agent such HATU (O-(7-azabenzotriazol-1-yl)-

N,N,N’ N’-tetramethyluronium hexafluorophosphate) in a suitable solvent

25 such as dichloromethane. Similarly, amine groups may be converted into
sulphonamide groups (-NHSO,R’ or -NR”SO,R”) groups by reaction with an

appropriate sulphonyl chloride in the presence of a suitable base, such as
triethylamine, in a suitable solvent such as dichloromethane. Primary or

secondary amine groups can be converted into urea groups ((NHCONR’R” or

30 ~NRCONR’R”) by reaction with an appropriate isocyanate in the presence of
a suitable base such as triethylamine, in a suitable solvent, such as

dichloromethane.
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\'/ 448-(4-(4-phenyl)-phenyl) O, 2,41triazol o[ 1, 5-a] pyri di n-2-

yl am nol - N- ( 3- nor phol i n-4-y1- propyl)-benzam de 475.1 WD

2009/ 155580RF 1955009/ 048017 37 / NN -NH N I.* N OCHBCT@S3009/048017

448- (4- Fl uor o- phenyl )- [1,2,4]triazol o[ 1, 5-a] pyridin-2-

yl am noFN, N- di net hyl - benzam de 376.1 38 N . |ei OH oCH3

448- (4- Met hoxy-phenyl )- [1,2,4]triazol o[ 1, 5-a] pyri din-2- ylam no] -benzoic
acid 361.1 39 [blltpjz]l . NNn%nE'(CNHE}?may be obtained by reduction of a nitro (-NO,)

group, for example by catalytic hydrogenation, using for example hydrogen in
the presence of a metal catalyst, for example palladium on a support such as
carbon in a solvent such as ethyl acetate or an alcohol e.g. methanol.
5 Alternatively, the transformation may be carried out by chemical reduction
using for example a metal, e.g. tin or iron, in the presence of an acid such as

hydrochloric acid.

[0166] In a further example, amine (-CH,NH,) groups may be obtained by
reduction of nitriles (-CN), for example by catalytic hydrogenation using for

10 example hydrogen in the presence of a metal catalyst, for example palladium
on a support such as carbon, or Raney nickel, in a solvent such as an ether e.g.

a cyclic ether such as tetrahydrofuran, at an appropriate temperature, for

example from about —78 °C to the reflux temperature of the solvent.

[0167] In a further example, amine (-NH,) groups may be obtained from
15 carboxylic acid groups (-CO,H) by conversion to the corresponding acyl azide
(-CON3), Curtius rearrangement and hydrolysis of the resultant isocyanate (-

N=C=0).

[0168] Aldehyde groups (-CHO) may be converted to amine groups (-
CH,NR’R™)) by reductive amination employing an amine and a borohydride,

20 for example sodium triacetoxyborohydride or sodium cyanoborohydride, in a
solvent such as a halogenated hydrocarbon, for example dichloromethane, or

an alcohol such as ethanol, where necessary in the presence of an acid such as

acetic acid at around ambient temperature.

[0169] In a further example, aldehyde groups may be converted into alkenyl
25 groups (-CH=CHR’) by the use of a Wittig or Wadsworth-Emmons reaction
using an appropriate phosphorane or phosphonate under standard conditions

known to those skilled in the art.

[0170] Aldehyde groups may be obtained by reduction of ester groups (such
as —CO,Et) or nitriles (-CN) using diisobutylaluminium hydride in a suitable

30 solvent such as toluene. Alternatively, aldehyde groups may be obtained by
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those skilled in the art.

[0171] Ester groups (-CO,R’) may be converted into the corresponding acid

group (-CO,H) by acid- or base-catalused hydrolysis, depending on the nature

5 of R. If R is t-butyl, acid-catalysed hydrolysis can be achieved for example by
treatment with an organic acid such as trifluoroacetic acid in an aqueous

solvent, or by treatment with an inorganic acid such as hydrochloric acid in an

aqueous solvent.

[0172] Carboxylic acid groups (-CO,H) may be converted into amides
10 (CONHR’ or -CONR’R”) by reaction with an appropriate amine in the
presence of a suitable coupling agent, such as HATU, in a suitable solvent

such as dichloromethane.

[0173] In a further example, carboxylic acids may be homologated by one
carbon (i.e ~CO,H to ~CH,CO,H) by conversion to the corresponding acid
15 chloride (-COCI) followed by Arndt-Eistert synthesis.

[0174] In a further example, -OH groups may be generated from the
corresponding ester (e.g. -CO,R), or aldehyde (-CHO) by reduction, using for
example a complex metal hydride such as lithium aluminium hydride in
diethyl ether or tetrahydrofuran, or sodium borohydride in a solvent such as

20 methanol. Alternatively, an alcohol may be prepared by reduction of the
corresponding acid (-CO,H), using for example lithium aluminium hydride in
a solvent such as tetrahydrofuran, or by using borane in a solvent such as

tetrahydrofuran.

[0175] Alcohol groups may be converted into leaving groups, such as halogen

25 atoms or sulfonyloxy groups such as an alkylsulfonyloxy, e.g.
trifluoromethylsulfonyloxy or arylsulfonyloxy, e.g. p-toluenesulfonyloxy

group using conditions known to those skilled in the art. For example, an

alcohol may be reacted with thioyl chloride in a halogenated hydrocarbon (e.g.
dichloromethane) to yield the corresponding chloride. A base (e.g.

30 triethylamine) may also be used in the reaction.

54



364.8 WO 2009/ 155551PCT/ US2009/ 048017 43 /N INl -NH * 1401NH ciL N bH3
418- (4- Chl oro-phenyl)- [1,2,4]triazol o[ 1, 5-a] pyri di n- 2-

yl am no] -WoQ2tewmessisy| - pi peri di n- 4-yl)-benzam de 461. 2 42CTNS2009/0480hfr 40NH
01D 0 4-[8-(4-Chloro-phenyl)- [1,2,4]triazol o[1,5-a]pyridin-2-

yl anni no] - N- (2- nor phol i n-4-yl - ethyl)-benzam de 477.2 45 |/ N -"N)--\NH N
4010 N, c113 bH3 C

[0176] In another example, alcohol, phenol or amide groups may be alkylated
by coupling a phenol or amide with an alcohol in a solvent such as
tetrahydrofuran in the presence of a phosphine, e.g. triphenylphosphine and an
activator such as diethyl-, diisopropyl, or dimethylazodicarboxylate.

5 Alternatively alkylation may be achieved by deprotonation using a suitable
base e.g. sodium hydride followed by subsequent addition of an alkylating

agent, such as an alkyl halide.

[0177] Aromatic halogen substituents in the compounds may be subjected to
halogen-metal exchange by treatment with a base, for example a lithium base

10 such as n-butyl or #-butyl lithium, optionally at a low temperature, e.g. around
—78 °C, in a solvent such as tetrahydrofuran, and then quenched with an

electrophile to introduce a desired substituent. Thus, for example, a formyl

group may be introduced by using N, N-dimethylformamide as the electrophile.

Aromatic halogen substituents may alternatively be subjected to metal (e.g.

15 palladium or copper) catalysed reactions, to introduce, for example, acid,
ester, cyano, amide, aryl, heteraryl, alkenyl, alkynyl, thio- or amino

substituents. Suitable procedures which may be employed include those

described by Heck, Suzuki, Stille, Buchwald or Hartwig.

[0178] Aromatic halogen substituents may also undergo nucleophilic
20 displacement following reaction with an appropriate nucleophile such as an
amine or an alcohol. Advantageously, such a reaction may be carried out at

elevated temperature in the presence of microwave irradiation.

METHODS OF SEPARATION

[0179] In each of the exemplary Schemes it may be advantageous to separate

25 reaction products from one another and/or from starting materials. The
desired products of each step or series of steps is separated and/or purified

(hereinafter separated) to the desired degree of homogeneity by the techniques

common in the art. Typically such separations involve multiphase extraction,
crystallization from a solvent or solvent mixture, distillation, sublimation, or

30 chromatography. Chromatography can involve any number of methods

including, for example: reverse-phase and normal phase; size exclusion; ion
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exchange; high, medium, and low pressure liquid chromatography methods
and apparatus; small scale analytical; simulated moving bed (SMB) and
preparative thin or thick layer chromatography, as well as techniques of small

scale thin layer and flash chromatography.

5 [0180] Another class of separation methods involves treatment of a mixture
with a reagent selected to bind to or render otherwise separable a desired
product, unreacted starting material, reaction by product, or the like. Such
reagents include adsorbents or absorbents such as activated carbon, molecular
sieves, ion exchange media, or the like. Alternatively, the reagents can be

10 acids in the case of a basic material, bases in the case of an acidic material,
binding reagents such as antibodies, binding proteins, selective chelators such

as crown ethers, liquid/liquid ion extraction reagents (LIX), or the like.

[0181] Selection of appropriate methods of separation depends on the nature

of the materials involved. For example, boiling point, and molecular weight in

15 distillation and sublimation, presence or absence of polar functional groups in
chromatography, stability of materials in acidic and basic media in multiphase

extraction, and the like. One skilled in the art will apply techniques most

likely to achieve the desired separation.

[0182] Diastereomeric mixtures can be separated into their individual

20 diastereoisomers on the basis of their physical chemical differences by
methods well known to those skilled in the art, such as by chromatography

and/or fractional crystallization. Enantiomers can be separated by converting

the enantiomeric mixture into a diastereomeric mixture by reaction with an

appropriate optically active compound (e.g., chiral auxiliary such as a chiral

25 alcohol or Mosher's acid chloride), separating the diastereoisomers and
converting (e.g., hydrolyzing) the individual diastereoisomers to the
corresponding pure enantiomers. Also, some of the compounds of the present

invention may be atropisomers (e.g., substituted biaryls) and are considered as

part of this invention. Enantiomers can also be separated by use of a chiral

30 HPLC column.
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stereoisomer may be obtained by resolution of the racemic mixture using a
method such as formation of diastereomers using optically active resolving
agents (Eliel, E. and Wilen, S., Stereochemistry of Organic Compounds, John
5 Wiley & Sons, Inc., New York, 1994; Lochmuller, C. H., J. Chromatogr.,
113(3):283-302 (1975)). Racemic mixtures of chiral compounds of the
invention can be separated and isolated by any suitable method, including: (1)
formation of ionic, diastereomeric salts with chiral compounds and separation
by fractional crystallization or other methods, (2) formation of diastereomeric
10 compounds with chiral derivatizing reagents, separation of the diastereomers,
and conversion to the pure stereoisomers, and (3) separation of the
substantially pure or enriched stereoisomers directly under chiral conditions.
See: Drug Stereochemistry, Analytical Methods and Pharmacology, Irving W.
Wainer, Ed., Marcel Dekker, Inc., New York (1993).

15 [0184] Diastereomeric salts can be formed by reaction of enantiomerically
pure chiral bases such as brucine, quinine, ephedrine, strychnine, o-methyl-f-
phenylethylamine (amphetamine), and the like with asymmetric compounds
bearing acidic functionality, such as carboxylic acid and sulfonic acid. The
diastereomeric salts may be induced to separate by fractional crystallization or

20 jonic chromatography. For separation of the optical isomers of amino
compounds, addition of chiral carboxylic or sulfonic acids, such as
camphorsulfonic acid, tartaric acid, mandelic acid, or lactic acid can result in

formation of the diastereomeric salts.

[0185] Alternatively, the substrate to be resolved is reacted with one

25 enantiomer of a chiral compound to form a diastereomeric pair (Eliel, E. and
Wilen, S., Stereochemistry of Organic Compounds, John Wiley & Sons, Inc.,

New York, 1994, p. 322). Diastereomeric compounds can be formed by

reacting asymmetric compounds with enantiomerically pure chiral derivatizing

reagents, such as menthyl derivatives, followed by separation of the

30 diastereomers and hydrolysis to yield the pure or enriched enantiomer. A
method of determining optical purity involves making chiral esters, such as a

menthyl ester, e.g. (-) menthyl chloroformate in the presence of base, or
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Mosher ester, a-methoxy-o-(trifluoromethyl)phenyl acetate (Jacob, J. Org.
Chem. 47:4165 (1982)), of the racemic mixture, and analyzing the NMR
spectrum for the presence of the two atropisomeric enantiomers or
diastereomers. Stable diastereomers of atropisomeric compounds can be
separated and isolated by normal- and reverse-phase chromatography
following methods for separation of atropisomeric naphthyl-isoquinolines
(WO 96/15111). By method (3), a racemic mixture of two enantiomers can be
separated by chromatography using a chiral stationary phase (Chiral Liquid
Chromatography W. J. Lough, Ed., Chapman and Hall, New York, (1989);
Okamoto, J. of Chromatogr. 513:375-378 (1990)). Enriched or purified
enantiomers can be distinguished by methods used to distinguish other chiral
molecules with asymmetric carbon atoms, such as optical rotation and circular

dichroism.

[0186] Positional isomers, for example E and Z forms, of compounds of

Formula I, and intermediates for their synthesis, may be observed by
characterization methods such as NMR and analytical HPLC. For certain
compounds where the energy barrier for interconversion is sufficiently high,

the E and Z isomers may be separated, for example by preparatory HPLC.

BIOLOGICAL EVALUATION

[0187] Previous studies have shown that the isolated kinase domains of human

JAK1, JAK?2, JAK3 or TYK2 phosphorylate peptide substrates in in vifro
kinase assays (Saltzman et al., Biochem. Biophys. Res. Commun. 246:627-633
(2004)). The catalytically active kinase domain of human JAK1, JAK2, JAK3
or TYK2 was purified from extracts of SF9 insect cells infected with a
recombinant baculovirus expression vector encoding the human JAK1, JAK2,
JAK3 or TYK?2 kinase domains (JAK1 amino acid residues N852-D1154
according to the numbering of GenBank sequence accession number P23458,
JAK2 amino acid residues D812-G1132 according to the numbering of
GenBank sequence accession number NP_004963.1; JAK3 amino acid
residues S783-S1124 according to the numbering of GenBank sequence
accession number P52333, and TYK2 amino acid residues N873-C1187
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according to the numbering of GenBank sequence accession number P29597).
The activity of the JAK1, JAK2, JAK3 or TYK2 kinase domains can be
measured by a number of direct and indirect methods, including quantification
of phosphorylation of peptide substrates derived from the human JAK3 protein

5 (Saltzman et al., Biochem. Biophys. Res. Commun. 246:627-633 (2004)). The
activity of the JAK1, JAK2, JAK3 or TYK2 kinase domains was measured in
vitro by monitoring phosphorylation of JAK3 derived peptides using the
Caliper LabChip technology (see Examples).

[0188] The compounds of the present invention are tested for their capacity to

10 inhibit a Janus kinase activity and activation (primary assays) and for their
biological effects on growing cells (secondary assays) as described herein.

The compounds having ICsq of less than 10 uM (preferably less than 5 pM,

more preferably less than 1 pM, most preferably less than 0.5 uM) in the

appropriate Janus kinase activity and activation assay (see Examples A and B),

15 and ECsq of less than 20 pM (preferably less than 10 uM, more preferably less
than 5 pM, most preferably less than 1 uM) in the appropriate cellular assays

(see Example C) are useful as Janus kinase inhibitors.

ADMINISTRATION OF TRIAZOLOPYRIDINE COMPOUNDS

[0189] Another embodiment includes a method of treating or lessening the

20 severity of a disease or condition responsive to the inhibition of one or more
Janus kinase activity, selected from JAK1, JAK2, JAK3 and TYK2, in a

patient. The method includes administering to the patient a therapeutically

effective amount of a compound of Formula I.

[0190] Another embodiment includes a method of treating or lessening the
25 severity of a disease or condition responsive to the inhibition of JAK?2 kinase
activity in a patient. The method includes the step of administering to a

patient a therapeutically effective amount of a compound of Formula I.

[0191] In one embodiment, the disease or condition is cancer, stroke, diabetes,
hepatomegaly, cardiovascular disease, multiple sclerosis, Alzheimer's disease,

30 cystic fibrosis, viral disease, autoimmune diseases, atherosclerosis, restenosis,
psoriasis, allergic disorders, inflammation, neurological disorders, a hormone-
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related disease, conditions associated with organ transplantation,

immunodeficiency disorders, destructive bone disorders, proliferative
disorders, infectious diseases, conditions associated with cell death, thrombin-
induced platelet aggregation, liver disease, pathologic immune conditions

5 involving T cell activation, CNS disorders or a myeloproliferative disorder.
[0192] In one embodiment, the disease or condition 1s cancer.
[0193] In one embodiment, the disease is a myeloproliferative disorder.

[0194] In one embodiment, the myeloproliferative disorder is polycythemia
vera, essential thrombocytosis, myelofibrosis or chronic myelogenous

10 leukemia (CML).

[0195] In one embodiment, the cancer is breast, ovary, cervix, prostate, testis,
penile, genitourinary tract, seminoma, esophagus, larynx, gastric, stomach,
gastrointestinal, skin, keratoacanthoma, follicular carcinoma, melanoma, lung,
small cell lung carcinoma, non-small cell lung carcinoma (NSCLC), lung

15 adenocarcinoma, squamous carcinoma of the lung, colon, pancreas, thyroid,
papillary, bladder, liver, biliary passage, kidney, bone, myeloid disorders,
lymphoid disorders, hairy cells, buccal cavity and pharynx (oral), lip, tongue,
mouth, salivary gland, pharynx, small intestine, colon, rectum, anal, renal,
prostate, vulval, thyroid, large intestine, endometrial, uterine, brain, central

20 nervous system, cancer of the peritoneum, hepatocellular cancer, head cancer,

neck cancer, Hodgkin's or leukemia.

[0196] In one embodiment, the cardiovascular disease is restenosis,
cardiomegaly, atherosclerosis, myocardial infarction or congestive heart

failure.

25 [0197] In one embodiment, the neurodegenerative disease is Alzheimer's
disease, Parkinson's disease, amyotrophic lateral sclerosis, Huntington's
disease, and cerebral ischemia, and neurodegenerative disease caused by

traumatic injury, glutamate neurotoxicity or hypoxia.

[0198] In one embodiment, the inflammatory diseases is rheumatoid arthritis,

30 psoriasis, contact dermatitis or delayed hypersensitivity reactions.
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[0199] In one embodiment, the inflammatory disease is inflammatory bowel

disease,

[0200] In one embodiment, the autoimmune disease is lupus or multiple

sclerosis.

5 [0201}] Evaluation of drug-induced immunosuppression by the compounds of
the invention may be performed using in vivo functional tests, such as rodent
models of induced arthritis and therapeutic or prophylactic treatment to assess
disease score, T cell-dependent antibody response (TDAR), and delayed-type
hypersensitivity (DTH). Other in vivo systems including murine models of

10 host defense against infections or tumor resistance (Burleson GR, Dean JH,
and Munson AE. Methods in Immunotoxicology, Vol 1. Wiley-Liss, New
York, 1995) may be considered to elucidate the nature or mechanisms of
observed immunosuppression. The in vivo test systems can be complemented
by well-established in vitro or ex vivo functional assays for the assessment of
15 immune competence. These assays may comprise B or T cell proliferation in
response to mitogens or specific antigens, measurement of signaling through
one or more of the Janus kinase pathways in B or T cells or immortalized B or
T cell lines, measurement of cell surface markers in response to B or T cell
signaling, natural killer (NK) cell activity, mast cell activity, mast cell
20 degranulation, macrophage phagocytosis or kill activity, and neutrophil
oxidative burst and/or chemotaxis. In each of these tests determination of
cytokine production by particular effector cells (e.g., lymphocytes, NK,
monocytes/macrophages, neutrophils) may be included. The in vitro and ex
vivo assays can be applied in both preclinical and clinical testing using
25 lymphoid tissues and/or peripheral blood (House RV. "Theory and practice of
cytokine assessment in immunotoxicology" (1999) Methods 19:17-27;
Hubbard AK. "Effects of xenobiotics on macrophage function: evaluation in

vitro" (1999) Methods;19:8-16; Lebrec H, et al (2001) Toxicology 158:25-29).

[0202] Collagen-Induced Arthritis (CIA) 6-week detailed study using an
30 autoimmune mechanism to mimic human arthritis; rat and mouse models

(Example 68). Collagen-induced arthritis (CIA) is one of the most commonly
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used animal models of human rheumatoid arthritis (RA). Joint inflammation,

which develops in animals with CIA, strongly resembles inflammation
observed in patients with RA. Blocking tumor necrosis factor (TNF) is an
efficacious treatment of CIA, just as it is a highly efficacious therapy in
5 treatment of RA patients. CIA is mediated by both T-cells and antibodies (B-
cells). Macrophages are believed to play an important role in mediating tissue
damage during disease development. CIA is induced by immunizing animals
with collagen emulsified in Complete Freund’s Adjuvant (CFA). It is most
commonly induced in the DBA/1 mouse strain, but the disease can also be

10 induced in Lewis rats.

[0203] There is good evidence that B-cells play a key role in the pathogenesis
of autoimmune and/or inflammatory disease. Protein-based therapeutics that
deplete B cells such as Rituxan are effective against autoantibody-driven
inflammatory diseases such as rheumatoid arthritis (Rastetter et al. (2004)

15 Annu Rev Med 55:477). CD69 is the early activation marker in leukocytes
including T cells, thymocytes, B cells, NK cells, neutrophils, and eosinophils.
The CD69 human whole blood assay (Example 69) determines the ability of
compounds to inhibit the production of CD69 by B lymphocytes in human
whole blood activated by crosslinking surface IgM with goat F(ab’)2 anti-
20 human IgM.

[0204] The T-cell Dependent Antibody Response (TDAR) is a predictive
assay for immune function testing when potential immunotoxic effects of
compounds need to be studied. The IgM-Plaque Forming Cell (PFC) assay,
using Sheep Red Blood Cells (SRBC) as the antigen, is currently a widely

25 accepted and validated standard test. TDAR has proven to be a highly
predictable assay for adult exposure immunotoxicity detection in mice based
on the US National Toxicology Program (NTP) database (M.I. Luster et al
(1992) Fundam. Appl. Toxicol. 18:200-210). The utility of this assay stems
from the fact that it is a holistic measurement involving several important

30 components of an immune response. A TDAR is dependent on functions of
the following cellular compartments: (1) antigen-presenting cells, such as

macrophages or dendritic cells; (2) T-helper cells, which are critical players in
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the genesis of the response, as well as in isotype switching; and (3) B-cells,

which are the ultimate effector cells and are responsible for antibody

production. Chemically-induced changes in any one compartment can cause

significant changes in the overall TDAR (M.P. Holsapple In: G.R. Burleson,

5 J.H. Dean and A.E. Munson, Editors, Modern Methods in Immunotoxicology,
Volume 1, Wiley-Liss Publishers, New York, NY (1995), pp. 71-108).

Usually, this assay is performed either as an ELISA for measurement of

soluble antibody (R.J. Smialowizc et al (2001) Toxicol. Sci. 61:164-175) or as

a plaque (or antibody) forming cell assay (L. Guo et al (2002) Toxicol. Appl.

10 Pharmacol. 181:219-227) to detect plasma cells secreting antigen specific
antibodies. The antigen of choice is either whole cells (e.g. sheep erythrocytes)

or soluble protein antigens (T. Miller et al (1998) Toxicol. Sci. 42:129-135).

[0205] A compound of Formula I may be administered by any route
appropriate to the disease or condition to be treated. Suitable routes include

15 oral, parenteral (including subcutaneous, intramuscular, intravenous,
intraarterial, intradermal, intrathecal and epidural), transdermal, rectal, nasal,

topical (including buccal and sublingual), vaginal, intraperitoneal,
intrapulmonary, and intranasal. For local immunosuppressive treatment, the

compounds may be administered by intralesional administration, including

20 perfusing or otherwise contacting the graft with the inhibitor before
transplantation. It will be appreciated that the preferred route may vary with

for example the condition of the recipient. Where the compound of Formula I

is administered orally, it may be formulated as a pill, capsule, tablet, etc. with

a pharmaceutically acceptable carrier or excipient. Where the compound of

25 Formula 1 is administered parenterally, it may be formulated with a
pharmaceutically acceptable parenteral vehicle and in a unit dosage injectable

form, as detailed below.

[0206] A dose to treat human patients may range from about 10 mg to about

1000 mg of a compound of Formula I. A typical dose may be about 100 mg to

30 about 300 mg of a compound of Formula I. A dose may be administered once
a day (QD), twice per day (BID), or more frequently, depending on the

pharmacokinetic and pharmacodynamic properties, including absorption,
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\ ziv- \-0 4-[8-(3-Fluoro-phenyl)- [1,2,4]triazolo[1,5-a]pyridin-2-

yl am noi - N- ( 2- mogighdlitifn, 4métabolism, and excretion of the particular compound. In

addition, toxicity factors may influence the dosage and administration
regimen. When administered orally, the pill, capsule, or tablet may be
ingested daily or less frequently for a specified period of time. The regimen

5 may be repeated for a number of cycles of therapy.

[0207] Another embodiment of the invention aspect of this invention provides

a compound of this invention for use as a medicament in the treatment of the

diseases or conditions described herein in a mammal, for example, a human,

suffering from such disease or condition. Also provided is the use of a

10 compound of this invention in the preparation of a medicament for the
treatment of the diseases and conditions described herein in a warm-blooded

animal, such as a mammal, for example a human, suffering from such

disorder.

PHARMACEUTICAL  FORMULATIONS OF  TRIAZOLOPYRIDINE
15 COMPOUNDS

[0208] Another embodiment includes a pharmaceutical composition that
includes a compound of Formula I and a pharmaceutically acceptable carrier,

adjuvant or vehicle.

[0209] In one embodiment, the pharmaceutical composition also includes an

20 additional therapeutic agent selected from an anti-proliferative agent, an anti-
inflammatory agent, an immunomodulatory agent, a neurotropic factor, an

agent for treating cardiovascular disease, an agent for treating liver disease, an

anti-viral agent, an agent for treating blood disorders, an agent for treating

diabetes, or an agent for treating immunodeficiency disorders.

25 [0210] In another embodiment, a compound of Formula I is present in a
pharmaceutical formulation in an amount to detectably inhibit one or more of
a Janus kinase activity, selected from JAK1, JAK2, JAK3 and TYK?2, and a

pharmaceutically acceptable carrier, adjuvant or vehicle.
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et hyl)-benzam de 461.2 69 NH O NHCH3 \ ( CH3

N- (2- Am no- 2- net hyl - propyl)-4- [8-(3-fluoro-phenyl)-

[1, 2, 4] t rWa20090(5355%- a] pyri di n-2- yl am noFbenzam de 419. PCTNIS2009/0$»17 N \ NH N
41 NH 1410 \ _\ N-CH3 H3C, N-(2-Di nethyl am no-ethyl)-448-

(3-fluoro-phenyl)- [1,2,4]triazol o[ 1,5-a]pyridin-2- ylam noFbenzam de 419. 2
71/ NN NH N

0211 In one embodiment, a compound of Formula I is present in a
[ p p
pharmaceutical formulation in an amount to detectably inhibit JAK2 kinase

activity and a pharmaceutically acceptable carrier, adjuvant or vehicle.

[0212] In one embodiment, a compound of Formula I is present in a
5 pharmaceutical formulation in an amount to detectably inhibit JAK2 kinase
activity and is at least 10 fold or more selective in inhibiting JAK2 kinase

activity over inhibiting each of JAK1, JAK3 and Tyk-2 activity.

[0213] In one embodiment, a compound of Formula I is present in a
pharmaceutical formulation in an amount to detectably inhibit one of a Janus

10 kinase activity and is at least 15 fold, alternatively 10 fold, or 5 fold or more
selective in inhibiting one such Janus kinase activity over inhibiting each of

the other Janus kinase activity.

[0214] In one embodiment, a compound of Formula I is present in a
pharmaceutical formulation in an amount to detectably inhibit a Janus kinase
15 activity and is at least 15 fold, alternatively 10 fold, or 5 fold or more selective
in inhibiting one Janus kinase activity over inhibiting each of the other JAKI,

JAK2, JAK3 and/or Tyk-2 activity.

[0215] A typical formulation is prepared by mixing a compound of the present

- invention and a carrier, diluent or excipient. Suitable carriers, diluents and

20 excipients are well known to those skilled in the art and include materials such
as carbohydrates, waxes, water soluble and/or swellable polymers, hydrophilic

or hydrophobic materials, gelatin, oils, solvents, water, and the like. The

particular carrier, diluent or excipient used will depend upon the means and

purpose for which the compound of the present invention is being applied.

25 Solvents are generally selected based on solvents recognized by persons
skilled in the art as safe (GRAS) to be administered to a mammal. In general,

safe solvents are non-toxic aqueous solvents such as water and other non-toxic

solvents that are soluble or miscible in water. Suitable aqueous solvents

include water, ethanol, propylene glycol, polyethylene glycols (e.g., PEG400,

30 PEG300), etc. and mixtures thereof. The formulations may also include one or

more buffers, stabilizing agents, surfactants, wetting agents, lubricating
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agents, emulsifiers, suspending agents, preservatives, antioxidants, opaquing
agents, glidants, processing aids, colorants, sweeteners, perfuming agents,
flavoring agents and other known additives to provide an elegant presentation
of the drug (i.e., a compound of the present invention or pharmaceutical
composition thereof) or aid in the manufacturing of the pharmaceutical

product (i.e., medicament).

[0216] The formulations may be prepared using conventional dissolution and

mixing procedures. For example, the bulk drug substance (i.e., compound of
the present invention or stabilized form of the compound, such as a complex
with a cyclodextrin derivative or other known complexation agent) is
dissolved in a suitable solvent in the presence of one or more of the excipients
described above. The compound of the present invention is typically
formulated into pharmaceutical dosage forms to provide an easily controllable
dosage of the drug and to enable patient compliance with the prescribed

regimen.

[0217] The pharmaceutical composition (or formulation) for application may

be packaged in a variety of ways depending upon the method used for
administering the drug. Generally, an article for distribution includes a
container having deposited therein the pharmaceutical formulation in an
appropriate form. Suitable containers are well-known to those skilled in the art
and include materials such as bottles (plastic and glass), sachets, ampoules,
plastic bags, metal cylinders, and the like. The container may also include a
tamper-proof assemblage to prevent indiscreet access to the contents of the
package. In addition, the container has deposited thereon a label that describes

the contents of the container. The label may also include appropriate warnings.

[0218] Pharmaceutical, formulations of a compound of Formula I may be

prepared for various routes and types of administration. A compound of
Formula I having the desired degree of purity is optionally mixed with
pharmaceutically acceptable diluents, carriers, excipients or stabilizers
(Remington's Pharmaceutical Sciences (1980) 16th edition, Osol, A. Ed), in

the form of a lyophilized formulation, milled powder, or an aqueous solution.
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Formulation may be conducted by mixing at ambient temperature at the
appropriate pH, and at the desired degree of purity, with physiologically
acceptable carriers, i.e., carriers that are non-toxic to recipients at the dosages
and concentrations employed. The pH of the formulation depends mainly on
the particular use and the concentration of compound, but may range from
about 3 to about 8. Formulation in an acetate buffer at pH 5 is a suitable

embodiment.

[0219] The inhibitory compound for use herein is preferably sterile. The
compound ordinarily will be stored as a solid composition, although

lyophilized formulations or aqueous solutions are acceptable.

[0220] The pharmaceutical compositions of the invention will be formulated,
dosed, and administered in a fashion, i.e. amounts, concentrations, schedules,
course, vehicles, and route of administration, consistent with good medical
practice. Factors for consideration in this context include the particular
disorder being treated, the particular mammal being treated, the clinical
condition of the individual patient, the cause of the disorder, the site of
delivery of the agent, the method of administration, the scheduling of
administration, and other factors known to medical practitioners. The
"therapeutically effective amount” of the compound to be administered will be
governed by such considerations, and is the minimum amount neceséary to
prevent, ameliorate, or treat the disorder. Such amount is preferably below the

amount that is toxic to the host.

[0221] As a general proposition, the initial pharmaceutically effective amount
of the inhibitor administered parenterally per dose will be in the range of about
0.01-100 mg/kg, namely about 0.1 to 20 mg/kg of patient body weight per
day, with the typical initial range of compound used being 0.3 to 15
mg/kg/day.

[0222] Acceptable diluents, carriers, excipients, and stabilizers are nontoxic to
recipients at the dosages and concentrations employed, and include buffers
such as phosphate, citrate, and other organic acids; antioxidants including

ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl
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trifluoromethoxy-phenyl)- [1,2,4]triazolo[1,5-a]pyridin-2-

yl am no] - benzam de 496.0 77 / NNN\NH N . SiNH ocF3 NH

N Pi peri owo0-2d0%1555548- (3- tri fl uor omet hoxy- phenyl) - PCT/US2009/048017
[1,2,4]triazol o[ 1, 5-a]pyridin-2- ylamnoi-benzam de 496.9 78 Ai 41 'P OCF3NH
\ \NH/ N-Piperidin-4-ylnethyl-4-[8-(3- trifluoronethoxy-phenyl)
[1,2,4]triazolo[1,5-a] pyridin-2- ylam noFbenzam de 511.0 WO

2009/ 155551PCT/ %&93&%8&%&1&? hehethbhidhn* BNFde; benzalkonium chloride,

benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens such

as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol;

and m-cresol); low molecular weight (less than about 10 residues)

5 polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins;
hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as

glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose, mannose, or

dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,

10 trehalose or sorbitol; salt-forming counter-ions such as sodium; metal
complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as

TWEENT, PLURONICS™ or polyethylene glycol (PEG). The active
pharmaceutical ingredients may also be entrapped in microcapsules prepared,

for example, by coacervation techniques or by interfacial polymerization, for

15 example, hydroxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in colloidal drug delivery

systems (for example, liposomes, albumin microspheres, microemulsions,
nano-particles and nanocapsules) or in macroemulsions. Such techniques are

disclosed in Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed.

20 (1980).

[0223] Sustained-release preparations may be prepared. Suitable examples of
sustained-release preparations include semipermeable matrices of solid
hydrophobic polymers containing a compound of Formula I, which matrices
are in the form of shaped articles, e.g. films, or microcapsules. Examples of

25 sustained-release matrices include polyesters, hydrogels (for example, poly(2-
hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Patent
No. 3,773,919), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate,
non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid
copolymers such as the LUPRON DEPOT™ (injectable microspheres
30 composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and

poly-D-(-)-3-hydroxybutyric acid.
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ocF3 L N sCH3 N-(1-Methyl-piperidin-4-yl)-4-]8-
(3-trifluoromethoxy-phenyl)- [1,2,4]triazolo[1, 5-a]pyridin-2-

yl am noFbe02a09de55511. 0 80 / N-N\NH . 5NH ocF3 /N \ - - OPCT/US2009/048017
N- (2- Morphol i n-4-yl-ethyl)-4-[8- (3-trifluoronnet hoxy-phenyl) -
[1,2,4]triazolo[1,5-a] pyridin-2- ylam noFbenzam de 527.0 81 / NNNH 41
40NcH3 ocF3' cH3 N, N-Di net hy1-418-(3- trifluoronethoxy-phenyl)-

[ 1,2, 4] triazolghdy)5- alRy frfiulidns ¥ BOBEAYNr ENZR BlinbEstAfidn ImB2bMestle, NH .
which is readily accomplished by filtration through sterile filtration

membranes.

[0225] The formulations include those suitable for the administration routes

5 detailed herein. The formulations may conveniently be presented in unit
dosage form and may be prepared by any of the methods well known in the art

of pharmacy. Techniques and formulations generally are found in
Remington's Pharmaceutical Sciences (Mack Publishing Co., Easton, PA).

Such methods include the step of bringing into association the active

10 ingredient with the carrier which constitutes one or more accessory
ingredients. In general the formulations are prepared by uniformly and

intimately bringing into association the active ingredient with liquid carriers or

finely divided solid carriers or both, and then, if necessary, shaping the

product.

15 [0226] Formulations of a compound of Formula I suitable for oral
administration may be prepared as discrete units such as pills, capsules,
cachets or tablets each containing a predetermined amount of the compound of

Formula I.

[0227] Compressed tablets may be prepared by compressing in a suitable

20 machine the active ingredient in a free-flowing form such as a powder or
granules, optionally mixed with a binder, lubricant, inert diluent, preservative,

surface active or dispersing agent. Molded tablets may be made by molding in

a suitable machine a mixture of the powdered active ingredient moistened with

an inert liquid diluent. The tablets may optionally be coated or scored and

25 optionally are formulated so as to provide slow or controlled release of the

active ingredient therefrom.

[0228] Tablets, troches, lozenges, aqueous or oil suspensions, dispersible
powders or granules, emulsions, hard or soft capsules, e.g. gelatin capsules,
syrups or elixirs may be prepared for oral use. Formulations of a compound of

30 Formula I intended for oral use may be prepared according to any method

known to the art for the manufacture of pharmaceutical compositions and such
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el NH cH3\ '\ N-CH3 H3C,. / NN._ N (2-D nethyl am no-ethyl)-4-(8-
mtolyldl, 2,4]triazol o[1,5- a]pyridin-2-[1-benzannide 415.2 83 0041 NH CH
3\ \-11 wo\2009456531 Mor phol i n- 4-yl - propyl) - 4- PCT/US2009/048017
(8-mtolyl4dl, 2,4]triazolo[1,5-[1 a] pyridin-2-ylam no)-benzam de 471.3 84 /
10\ NH NHCH3 OH\ ( N-(2- Am no- 2- et hyl - propy1l) - 4-

(8-mtolyl4l, 2,4]triazolo[1,5- a]pyridin-2-ylam no)-benzam de 415. 3 CH3
NH2 VO 2088hdoanind el s6mA0 Un@42GddreBigents including sweetening agents,

flavoring agents, coloring agents and preserving agents, in order to provide a
palatable preparation. Tablets containing the active ingredient in admixture
with non-toxic pharmaceutically acceptable excipient which are suitable for
5 manufacture of tablets are acceptable. These excipients may be, for example,
inert diluents, such as calcium or sodium carbonate, lactose, calcium or
sodium phosphate; granulating and disintegrating agents, such as maize starch,
or alginic acid; binding agents, such as starch, gelatin or acacia; and
lubricating agents, such as magnesium stearate, stearic acid or tale. Tablets
10 may be uncoated or may be coated by known techniques including
microencapsulation to delay disintegration and adsorption in the
gastrointestinal tract and thereby provide a sustained action over a longer
period. For example, a time delay material such as glyceryl monostearate or

glyceryl distearate alone or with a wax may be employed.

15 [0229] For infections of the eye or other external tissues e.g. mouth and skin,
the formulations are preferably applied as a topical ointment or cream
containing the active ingredient(s) in an amount of, for example, 0.075 to 20%
w/w. When formulated in an ointment, the active ingredients may be
employed with either a paraffinic or a water-miscible ointment base.
20 Alternatively, the active ingredients may be formulated in a cream with an oil-

in-water cream base.

[0230] If desired, the aqueous phase of the cream base may include a
polyhydric alcohol, i.e. an alcohol having two or more hydroxyl groups such
as propylene glycol, butane 1,3-diol, mannitol, sorbitol, glycerol and

25 polyethylene glycol (including PEG 400) and mixtures thereof. The topical
formulations may desirably include a compound which enhances absorption or
penetration of the active ingredient through the skin or other affected areas.
Examples of such dermal penetration enhancers include dimethyl sulfoxide

and related analogs.

30 [0231] The oily phase of the emulsions of this invention may be constituted

from known ingredients in a known manner. While the phase may comprise
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[/ NNN\ANH N * IINH CH N Cycl ohexyl-4-(8-mtolyl-
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a] pyridi n-2-yl am no) - benzam de 441.2 87 / N-NMNH 40NH CH3 ( N CH3
4 N- (1- Met hyl - pi peridin-4-yl)-4-(8- mtolylll, 2,4]triazol o[ 1, 5-
a)l pyridin-2-ylam no)-benzam de 441.2 88 / N-N\NH 41, HC3 ISIN
merely an emulsifier (otherwise known as an emulgent), it desirably comprises

a mixture of at least one emulsifier with a fat or an oil or with both a fat and an
oil. Preferably, a hydrophilic emulsifier is included together with a lipophilic
emulsifier which acts as a stabilizer. It is also preferred to include both an oil
5 and a fat. Together, the emulsifier(s) with or without stabilizer(s) make up the
so-called emulsifying wax, and the wax together with the oil and fat make up
the so-called emulsifying ointment base which forms the oily dispersed phase

of the cream formulations. Emulgents and emulsion stabilizers suitable for

use in the formulation of the invention include Tween® 60, Span® 80,
10 cetostearyl alcohol, benzyl alcohol, myristyl alcohol, glyceryl mono-stearate

and sodium lauryl sulfate.

[0232] Aqueous suspensions of the invention contain the active materials in
admixture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients include a suspending agent, such as sodium

15 carboxymethylcellulose, ~ croscarmellose, — povidone,  methylcellulose,
hydroxypropyl methylcelluose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia, and dispersing or wetting agents such as a
naturally occurring phosphatide (e.g., lecithin), a condensation product of an
alkyl oxide (e.g. ethylene oxide, propylene oxide) with a fatty acid (e.g.,
20 polyoxyethylene stearate), a condensation product of ethylene oxide with a
long chain aliphatic alcohol (e.g., heptadecaethyleneoxycetanol), a
condensation product of ethylene oxide with a partial ester derived from a
fatty acid and a hexitol anhydride (e.g., polyoxyethylene sorbitan monooleate).
The aqueous suspension may also contain one or more preservatives such as
25 ethyl or n-propyl p-hydroxy-benzoate, one or more coloring agents, one or
more flavoring agents and one or more sweetening agents, such as sucrose or

saccharin.

[0233] The pharmaceutical composition of a compound of Formula I may be
in the form of a sterile injectable preparation, such as a sterile injectable
30 aqueous or oleaginous suspension. This suspension may be formulated

according to the known art using those suitable dispersing or wetting agents
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yl am no) - benzam de 372.1 89 / N-NNH 41 I.NH CH 3tH3 N-Methyl-4-(8-mtolyl-
[1, 2, 4] t rwe20090(5355%- a] pyri di n-2- yl am no) - benzam de 358 PCTAB2009/HSNNH N .

Si NH ocF3N__\ N-CH3 H3C N-(2- D et hyl ami no- et hyl ) - 4] 8-

(3-trifluoromet hoxy-phenyl)- [1,2,4]triazolo[1, 5-a]pyridin-2-

yl am nol - benzam de 485.0 WO 2009/ 155551PCT/ US2009/ 048017 91 / N IN __NH .
OH cH3 4- (8- mTOMdl-Shgpegdﬁl]gt héOh@lidh Trave been mentioned above. The sterile

injectable preparation may also be a sterile injectable solution or suspension in
a non-toxic parenterally acceptable diluent or solvent, such as a solution in
1,3-butane-diol or prepared as a lyophilized powder. Among the acceptable
5 vehicles and solvents that may be employed are water, Ringer's solution and
isotonic sodium chloride solution. In addition, sterile fixed oils may
conventionally be employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid may likewise be used in

10 the preparation of injectables.

[0234] The amount of active ingredient that may be combined with the carrier
material to produce a single dosage form will vary depending upon the host
treated and the particular mode of administration. For example, a time-release
formulation intended for oral administration to humans may contain

15 approximately 1 to 1000 mg of active material compounded with an
appropriate and convenient amount of carrier material which may vary from
about 5 to about 95% of the total compositions (weight:weight). The
pharmaceutical composition can be prepared to provide easily measurable
amounts for administration. For example, an aqueous solution intended for

20 intravenous infusion may contain from about 3 to 500 pg of the active
ingredient per milliliter of solution in order that infusion of a suitable volume

at a rate of about 30 mL/hr can occur.

[0235] Formulations suitable for parenteral administration include aqueous

and non-aqueous sterile injection solutions which may contain anti-oxidants,

25 buffers, bacteriostats and solutes which render the formulation isotonic with
the blood of the intended recipient; and aqueous and non-aqueous sterile

suspensions which may include suspending agents and thickening agents.

[0236] Formulations suitable for topical administration to the eye also include
eye drops wherein the active ingredient is dissolved or suspended in a suitable

30 carrier, especially an aqueous solvent for the active ingredient. The active
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ingredient is preferably present in such formulations in a concentration of 0.5

to 20%, advantageously 0.5 to 10% particularly about 1.5% w/w.

[0237] Formulations suitable for topical administration in the mouth include

lozenges comprising the active ingredient in a flavored basis, usually sucrose
and acacia or tragacanth; pastilles comprising the active ingredient in an inert
basis such as gelatin and glycerin, or sucrose and acacia; and mouthwashes

comprising the active ingredient in a suitable liquid carrier.

[0238] Formulations for rectal administration may be presented as a

suppository with a suitable base comprising for example cocoa butter or a

salicylate.

[0239] Formulations suitable for intrapulmonary or nasal administration have

a particle size for example in the range of 0.1 to 500 microns (including
particle sizes in a range between 0.1 and 500 microns in increments microns
such as 0.5, 1, 30 microns, 35 microns, etc.), which is administered by rapid
inhalation through the nasal passage or by inhalation through the mouth so as
to reach the alveolar sacs. Suitable formulations include aqueous or oily
solutions of the active ingredient. Formulations suitable for aerosol or dry
powder administration may be prepared according to conventional methods
and may be delivered with other therapeutic agents such as compounds
heretofore used in the treatment or prophylaxis of HIV infections as described

below.

[0240] Formulations suitable for vaginal administration may be presented as

pessaries, tampons, creams, gels, pastes, foams or spray formulations
containing in addition to the active ingredient such carriers as are known in the

art to be appropriate.

[0241] The formulations may be packaged in unit-dose or multi-dose

containers, for example sealed ampoules and vials, and may be stored in a
freeze-dried (lyophilized) condition requiring only the addition of the sterile
liquid carrier, for example water, for injection immediately prior to use.
Extemporaneous injection solutions and suspensions are prepared from sterile

powders, granules and tablets of the kind previously described. Preferred unit
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[1,2,4]triazol o[ 1, 5-a] pyridin-2- ylamno]-benzam de 469.0 95 / N"N\NH N .
11 NHCH3 '"1'cF3\ ( CH3 N-(2- Am no- 2-net hyl - propyl) - 4-

[ 8- (3-triwburoedanseishyl - phenyl )- [1, 2,4]triazol o] 1, 5- a] pyPC®IUS2@9/048017

yl am noi - benzam de 469.0 NH2 96 t\I1-N-NH 0041 NH cF3\ \--Nr-\N-CH 3

N[ 3- (4- Met hyl - pi perazi n-1-yl)- propyl]-448-(3-trifluoronethyl -
phenyl)-[1,2,4]triazolo[1,5- a]pyridin-2-ylamno]-benzam de 538.1 97 Nr

N\ NH dosage formulations are those containing a daily dose or unit daily sub-dose,

as herein above recited, or an appropriate fraction thereof, of the active

ingredient.

The invention further provides veterinary compositions comprising at least one
5 active ingredient as above defined together with a veterinary carrier therefore.
Veterinary carriers are materials useful for the purpose of administering the
composition and may be solid, liquid or gaseous materials which are otherwise
inert or acceptable in the veterinary art and are compatible with the active
ingredient. These veterinary compositions may be administered parenterally,

10 orally or by any other desired route.

COMBINATION THERAPY

[0242] A compound of Formula I may be combined in a pharmaceutical
combination formulation, or dosing regimen as combination therapy, with a
second compound that has anti-hyperproliferative or chemotherapeutic

15 properties, that is useful for treating a disease or disorder responsive to the
inhibition of a JAK kinase, for example a hyperproliferative disorder (e.g.
cancer), or that is useful in treating another disorder named herein. The
second compound of the pharmaceutical combination formulation or dosing
regimen preferably has complementary activities to a compound of Formula I

20 of the combination such that they do not adversely affect each other. Such
molecules are suitably present in combination in amounts that are effective for

the purpose intended.

[0243] In another embodiment, a compound of Formulas I may be employed

alone or in combination with other therapeutic agents for the treatment of a

25 disease or disorder described herein, such as an immunologic disorder (e.g.
psoriasis or inflammation). In certain embodiments, a compound of Formula I

is combined in a pharmaceutical combination formulation, or dosing regimen

as combination therapy, with a second therapeutic compound that has anti-
inflammatory or that is useful for treating an inflammation, immune-response

30 disorder. The second therapeutic agent may be a NSAID or other anti-

inflammatory agent. In one embodiment, a composition of this invention
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4] ONH\ CF\/N-CH3 N-(1-Methyl -pi peridin-4- ylnethyl)-4-[8-(3-
trifluoronethyl-phenyl)- [1,2 ,4]triazolo[l, 5-a]pyridin-2-

yl am no] -weraemisss1509. 1 WO 2009/ 155551PCT/ US2009/ 0480 PCTAB2009D¥8DUINH N *
| eNH cF3 ti- \-NH N-(2-Piperazin-1-yl-ethyl)-4-[8-
(3-trifluoronethyl-phenyl)- [1,2,4]triazolo[1,5-a]pyridin-2-

yl am noFbenzam de 510.2 99 NNN N, N-Di net hy1-448- ( 3-

trifluoromethyl - phapides-a Edmpouhlit 6f Ba@h04 1, br a] sWteodibriier? geometric isomer,
yl am no] - benzam de 426.1 NH afr .
tautomer, solvate, metabolite, or pharmaceutically acceptable salt or prodrug

thereof, in combination with a therapeutic agent such as an NSAID.

[0244] Another embodiment, therefore, includes a method of treating or

5 lessening the severity of a disease or condition responsive to the inhibition of
JAK2 kinase activity in a patient, comprising administering to said patient a
therapeutically effective amount of a compound of Formula I, and further

comprising, administering a second chemotherapeutic agent.

[0245] The combination therapy may be administered as a simultaneous or

10 sequential regimen. When administered sequentially, the combination may be
administered in two or more administrations. The combined administration

includes coadministration, using separate formulations or a single
pharmaceutical formulation, and consecutive administration in either order,

wherein preferably there is a time period while both (or all) active agents

15 simultaneously exert their biological activities.

[0246] Suitable dosages for any of the above coadministered agents are those
presently used and may be lowered due to the combined action (synergy) of

the newly identified agent and other chemotherapeutic agents or treatments.

[0247] The combination therapy may provide “synergy” -and prove

20 “synergistic”, i.e. the effect achieved when the active ingredients used together
is greater than the sum of the effects that results from using the compounds

separately. A synergistic effect may be attained when the active ingredients

are: (1) co-formulated and administered or delivered simultaneously in a

combined, unit dosage formulation; (2) delivered by alternation or in parallel

25 as separate formulations; or (3) by some other regimen. When delivered in
alternation therapy, a synergistic effect may be attained when the compounds

are administered or delivered sequentially, e.g. by different injections in

separate syringes. In general, during alternation therapy, an effective dosage

of each active ingredient is administered sequentially, i.e. serially, whereas in

30 combination therapy, effective dosages of two or more active ingredients are

administered together.
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el cH3 N cF3bH3

100 N-N\NH 0041 NH\ CF3\NH /

N- Pi peridi n-4-yl net hyl-448-(3- trifluoronethyl-phenyl)-

[ 1, 2, 4] t rWa20090(5355%- a] pyri di n- 2- yl am noFbenzam de 495. ®CTOB2¢09/48NNH .

el NH cF3bH3 N- Met hyl -418-(3- trifluoronethyl-phenyl)-

[1,2,4]triazol o[ 1, 5-a] pyridin-2- ylam noi-benzam de 412.1 102 N-NMNH N ai

41 NH \

"WN-cH3 / 448-(3-Chl oro-phenyl) -
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METABOLITES OF THE TRIAZOLOPYRIDINE COMPOUNDS

[0248] Another embodiment includes in vivo metabolic products of an

administered compound of Formula I. Such products may result for example
from the oxidation, reduction, hydrolysis, amidation, deamidation,
esterification, deesterification, enzymatic cleavage, and the like, of the

administered compound.

[0249] Metabolite products typically are identified by preparing a

radiolabelled (e.g. 14C or 3H) isotope of a compound of the invention,
administering it parenterally in a detectable dose (e.g. greater than about 0.5
mg/kg) to an animal such as rat, mouse, guinea pig, monkey, or to man,
allowing sufficient time for metabolism to occur (typically about 30 seconds
to 30 hours) and isolating its conversion products from the urine, blood or
other biological samples. These products are easily isolated since they are
labeled (others are isolated by the use of antibodies capable of binding
epitopes surviving in the metabolite). The metabolite structures are
determined in conventional fashion, e.g. by MS, LC/MS or NMR analysis. In
general, analysis of metabolites is done in the same way as conventional drug
metabolism studies well-known to those skilled in the art. The conversion
products, so long as they are not otherwise found in vivo, are useful in

diagnostic assays for therapeutic dosing of a compound of Formula I.

ARTICLES OF MANUFACTURE

[0250] Another embodiment includes a kit for treating a disease or disorder

responsive to the inhibition of a JAK kinase. The kit includes:

(a) a first pharmaceutical composition comprising a compound of Formula

I; and

(b) instructions for use.

[0251] In another embodiment, the kit further includes:
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1,
\1I-N-NH N .
1
t

,4]triazol o[ 1, 5-a] pyridin-2- ylam no]-N(1-nethyl-piperidin-

nmet hyl ) - benzanni de 475.2 103 NN-N\NH N 41 NHCH3 CI\ ( CH3

- Ami nO200etsh3sl - propyl) - 4- [ 8- (3-chl oro-phenyl) - PCT/US2009/048017

,4]triazol o[ 1, 5-a] pyridi n-2- ylam no]-benzam de 435.2 NH2 104
S5NH G\ \ N CH3 H3d 448-(3-Chl oro-phenyl) -

,2,4]triazol o[ 1, 5-a] pyridin-2- ylam noFN (2-di met hyl am no-

hyl) - benzam de$35. 2 second pharmaceutical composition, which includes a

chemotherapeutic agent.

[0252] In one embodiment, the instructions include instructions for the

simultaneous, sequential or separate administration of said first and second

pharmaceutical compositions to a patient in need therof.

[0253] In one embodiment, the first and second compositions are contained in

separate containers.

[0254] In one embodiment, the first and second compositions are contained in

the same container.

[0255] Containers for use include, for example, bottles, vials, syringes, blister

pack, etc. The containers may be formed from a variety of materials such as
glass or plastic. The container includes a compound of Formula I or
formulation thereof which is effective for treating the condition and may have
a sterile access port (for example the container may be an intravenous solution
bag or a vial having a stopper pierceable by a hypodermic injection needle).
The container includes a composition comprising at least one compound of
Formula I. The label or package insert indicates that the composition is used
for treating the condition of choice, such as cancer. In one embodiment, the
label or package inserts indicates that the composition comprising the
compound of Formula I can be used to treat a disorder. In addition, the label
or package insert may indicate that the patient to be treated is one having a
disorder characterized by overactive or irregular kinase acitivity. The label or
package insert may also indicate that the composition can be used to treat

other disorders.

[0256] The article of manufacture may comprise (a) a first container with a

compound of Formula I contained therein; and (b) a second container with a
second pharmaceutical formulation contained therein, wherein the second
pharmaceutical formulation comprises a chemotherapeutic agent. The article
of manufacture in this embodiment of the invention may further comprise a
package insert indicating that the first and second compounds can be used to
treat patients at risk of stroke, thrombus or thrombosis disorder. Alternatively,
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WO 2009/ 155551PCT/ US2009/ 048017 105 / N-N\NH 041 NH CI\ \ NH2

N- (2- Am no- et hyl )-448-(3- chloro-phenyl)- [1,2,4]triazolo[1, 5-a]pyridin-2-
yl am nol -wenaemisgs1407. 1 106 / N-N\i-\NH N 41 el NH ClI sCP8T/US2009/048017
4-[8-(3-Chl oro-phenyl)- [1,2,4]triazol o1, 5-a]pyridin-2-

yl am no] - N- et hyl - benzam de 378.1 107 / NNNNNH N . elNH 2 a
4-[8-(3-Chloro-phenyl)- [1,2,4]triazolo[1,5-a]pyridin-2-

yl am noi - benzannjdgi 3&@3afly, the article of manufacture may further comprise a second (or

third) container comprising a pharmaceutically-acceptable buffer, such as
bacteriostatic water for injection (BWFT), phosphate-buffered saline, Ringer's
solution and dextrose solution. It may further include other materials desirable
5 from a commercial and user standpoint, including other buffers, diluents,

filters, needles, and syringes.

[0257] In an embodiment, the compounds of Formula I can be used to control

JAK protein kinases, tyrosine kinases, additional serine/threonine kinases,

and/or dual specificity kinases. Thus, they are useful as pharmacological

10 standards for use in the development of new biological tests, assays and in the

search for new pharmacological agents.

[0258] Compounds of Formula I may be assayed for the ability to modulate
the activity of JAK protein kinases, tyrosine kinases, additional
serine/threonine kinases, and/or dual specificity kinases in vitro and in vivo.

15 In vitro assays include biochemical and cell-based assays that determine
inhibition of the kinase activity. Alternate in vitro assays quantify the ability
of the compound of Formula I to bind to kinases and may be measured either
by radiolabelling the compound of Formula I prior to binding, isolating the
compound of Formula I/kinase complex and determining the amount of

20 radiolabel bound, or by running a competition experiment where a compound
of Formula I is incubated with known radiolabeled ligands. These and other

useful in vitro assays are well known to those of skill in the art.

[0259] In order to illustrate the invention, the following examples are

included. However, it is to be understood that these examples do not limit the

25 invention and are only meant to suggest a method of practicing the invention.
Persons skilled in the art will recognize that the chemical reactions described

may be readily adapted to prepare other compounds of Formula I, and

alternative methods for preparing the compounds of Formula I are within the

scope of this invention. For example, the synthesis of non-exemplified

30 compounds according to the invention may be successfully performed by

modifications apparent to those skilled in the art, e.g., by appropriately
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108 -N \NH N . 400H 4-[ 8-(3-Fl uOro-phenyl) -
[1,2,4]triazolo[1,5-a] pyridin-2- ylam no]-benzoic acid 349.1 109 ,,-N\NH N
4. el OH owbiR06p/15855¢ 3- Met hoxy- phenyl)- [1, 2, 4]tri azol o[ 1p6TAlSpyavioason? 2-
yl am noFbenzoic acid 360.9 110 NN \NH 41 ONH ci /N--) \-0
4-18-(3-Chloro-phenyl)- [1,2,4]triazol o[ 1, 5-a] pyridin-2-
yl am no] - N- ( 2- nor phol i n-4-yl - ethyl)-benzam de 477.0

protecting interfering groups, by utilizing other suitable reagents known in the

art other than those described, and/or by making routine modifications of
reaction conditions. Alternatively, other reactions disclosed herein or known
in the art will be recognized as having applicability for preparing other

5 compounds of the invention.

BIOLOGICAL EXAMPLES

[0260] Compounds of Formula I may be assayed for the ability to modulate
the activity of Janus protein kinases, tyrosine kinases, additional
serine/threonine kinases, and/or dual specificity kinases in vitro and in vivo.

10 In vitro assays include biochemical and cell-based assays that determine
inhibition of the kinase activity. Alternate in vitro assays quantify the ability
of the compound of Formula I to bind to kinases and may be measured either
by radiolabelling the compound of Formula I prior to binding, isolating the
compound of Formula I /kinase complex and determining the amount of

15 radiolabel bound, or by running a competition experiment where a compound
of Formula I is incubated with known radiolabeled ligands. These and other

useful in vitro assays are well known to those of skill in the art.

[0261] Previous studies have shown that the isolated kinase domains of human

JAK1, JAK2, JAK3 or TYK2 phosphorylate peptide substrates in in vitro

20 kinase assays (Saltzman et al., Biochem. Biophys. Res. Commun. 246:627-633
(2004)). The catalytically active kinase domain of human JAK1, JAK2, JAK3

or TYK2 was purified from extracts of SF9 insect cells infected with a
recombinant baculovirus expression vector encoding the human JAK1, JAK2,

JAK3 or TYK?2 kinase domains (JAK1 amino acid residues N852-D1154

25 according to the numbering of GenBank sequence accession number P23458,
JAK2 amino acid residues D812-G1132 according to the numbering of

GenBank sequence accession number NP_004963.1; JAK3 amino acid

residues S783-S1124 according to the numbering of GenBank sequence

accession number P52333, and TYK2 amino acid residues N873-C1187

30 according to the numbering of GenBank sequence accession number P29597).
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112 / N-N N a4l NH C\/ \-NO 4-[8-(3-Chl oro-phenyl) -
[1,2,4]triazolo[1,5-a] pyridin-2- ylam noFN-(3-norpholin-4-yl-
propyl) - bEo2a0wWdss5491. 1 WO 2009/ 155551PCT/ US2009/ 04801 PCTAB2609/M48d172- - NH N
O* N\ W ci\ NH/ 4-[8-(3-Chloro-phenyl)-
[1,2,4]triazol o[ 1, 5-a] pyridin-2- ylamno]-1\1-piperidin-4-ylnmethyl -
benzam de 461.0 113 NN _-NFI N ig4l NH a\
The activity of the JAK1, JAK2, JAK3 or TYK2 kinase domains can be

measured by a number of direct and indirect methods, including quantification
of phosphorylation of peptide substrates derived from the human JAK3 protein
(Saltzman et al., Biochem. Biophys. Res. Commun. 246:627-633 (2004)). The

5 activity of the JAK1, JAK2, JAK3 or TYK2 kinase domains was measured in
vitro by monitoring phosphorylation of JAK3 derived peptides using the
Caliper LabChip technology (see Examples).

EXAMPLE A

JAK?2 Inhibition Assay Protocol

10 [0262] The activity of the isolated JAK2 kinase domain was measured by
monitoring phosphorylation of a peptide derived from JAK3 (Val-Ala-Leu-
Val-Asp-Gly-Tyr-Phe-Arg-Leu-Thr-Thr) fluorescently labeled on the N-
terminus with 5-carboxyfluorescein using the Caliper LabChip technology
(Caliper Life Sciences, Hopkinton, MA). To determine the inhibition

15 constants (Ki) of Examples 1-304, compounds were diluted serially in DMSO
and added to 50 ul kinase reactions containing 0.2 nM purified JAK2
enzyme, 100 mM Hepes pH7.2, 0.015% Brij-35, 1.5 uM peptide substrate, 25
uM ATP, 10 mM MgCl,, 4 mM DTT at a final DMSO concentration of 2%.
Reactions were incubated at 22 °C in 384-well polypropylene microtiter plates

20 for 30 minutes and then stopped by addition of 25 puL of an EDTA containing
solution (100 mM Hepes pH 7.2, 0.015% Brij-35, 150 mM EDTA), resulting
in a final EDTA concentration of 50 mM. After termination of the kinase
reaction, the proportion of phosphorylated product was determined as a
fraction of total peptide substrate using the Caliper LabChip 3000 according to

25 the manufacturer’s specifications. Ki values were then determined using the
Morrison tight binding model. Morrison, J.F., Biochim. Biophys. Acta.
185:269-296 (1969); William, J.W. and Morrison, J.F., Meth. Enzymol.,
63:437-467 (1979).

ExAMPLE B
30 JAK1 and TYK?2 Inhibition Assay Protocol
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\-r\N-CH 3 418-(3-Chl oro-phenyl)- [1,2, 4]triazol o[ 1, 5-a] pyridin-2-

yl arni no] - Nd3- (4- net hyl - pi perazi n-1-yl)-propyl]- benzam de 504.1 114 N-N
2-NH 41 MBH0e/135551N bH3 4-[ 8- ( 3- Chl or o- phenyl ) - PCT/US2009/048017
[1,2,4]triazol o[ 1, 5-a] pyridin-2- ylam no]-1\142-(4-nethyl -

pi perazin-1-yl)-ethyl]- benzam de 490.0 115 / N7 r\I\NH . ONH cio NH
4-[8-(3-Chloro-phenyl)- [1,2,4]triazolo[1, 5-a] pyridin-2-

yl am no] - N- pi ggzd34i n- #he/ lactiienzanindeisdhd2JAKS or TYK2 kinase domain was

measured by monitoring phosphorylation of a peptide derived from JAK3
(Val-Ala-Leu-Val-Asp-Gly-Tyr-Phe-Arg-Leu-Thr-Thr) fluorescently labeled
on the N-terminus with 5-carboxyfluorescein using the Caliper LabChip
5 technology (Caliper Life Sciences, Hopkinton, MA). To determine the
inhibition constants (Ki) of Examples 1-312, compounds were diluted serially
in DMSO and added to 50 uL kinase reactions containing 1.5 nM JAKI, 0.2
nM purified JAK2 or 1 nM purified TYK2 enzyme, 100 mM Hepes pH7.2,
0.015% Brij-35, 1.5 uM peptide substrate, 25 uM ATP, 10 mM MgCl,, 4 mM
10 DTT at a final DMSO concentration of 2%. Reactions were incubated at 22
°C in 384-well polypropylene microtiter plates for 30 minutes and then
stopped by addition of 25 uL of an EDTA containing solution (100 mM Hepes
pH 7.2, 0.015% Brij-35, 150 mM EDTA), resulting in a final EDTA
concentration of 50 mM. After termination of the kinase reaction, the
15 proportion of phosphorylated product was determined as a fraction of total
peptide substrate using the Caliper LabChip 3000 according to the
manufacturer’s specifications. Ki values were then determined using the
Morrison tight binding model. Morrison, J.F., Biochim. Biophys. Acta.
185:269-296 (1969); William, J.W. and Morrison, J.F., Meth. Enzymol.,

20 . 63:437-467 (1979).

EXAMPLE C

JAK3 Inhibition Assay Protocol

[0264] The activity of the isolated JAK3 kinase domain was measured by
monitoring phosphorylation of a peptide derived from JAK3 (Leu-Pro-Leu-

25 Asp-Lys-Asp-Tyr-Tyr-Val-Val-Arg) fluorescently labeled on the N-terminus
with 5-carboxyfluorescein using the Caliper LabChip technology (Caliper Life

Sciences, Hopkinton, MA). To determine the inhibition constants (Ki) of

Examples 1-312, compounds were diluted serially in DMSO and added to 50

uL kinase reactions containing 5 nM purified JAK3 enzyme, 100 mM Hepes

30 pH7.2, 0.015% Brij-35, 1.5 uM peptide substrate, 5 uM ATP, 10 mM MgCl,,
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N-N\ NH 4-[8-(3-Chl oro-phenyl) -

1,2,4]triazol o[ 1, 5-a] pyridin-2-

! [
yl anni no] - N- ( 2- pi perazi n-1-yl - ethyl)-benzam de 476.1 N . 1401NH C\
a

(NI -\ - NHvO 2000715655M N\ NH 41 ONH

CH3 4-[ 8- (3- Chl or o- ph@ayIUs2009/048017

[1,2,4]triazol o[ 1, 5-a] pyridin-2- ylam nol - N-(1-nethyl -piperidin-
4-yl)-benzam de 461.2 WD 2009/ 155551PCT/ US2009/ 048017 118 / NN N 41
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4 mM DTT at a final DMSO concentration of 2%. Reactions were incubated
at 22 °C in 384-well polypropylene microtiter plates for 30 minutes and then
stopped by addition of 25 uL of an EDTA containing solution (100 mM Hepes
pH 7.2, 0.015% Brij-35, 150 mM EDTA), resulting in a final EDTA
concentration of 50 mM. After termination of the kinase reaction, the
proportion of phosphorylated product was determined as a fraction of total
peptide substrate using the Caliper LabChip 3000 according to the
manufacturer’s specifications. Ki values were then determined using the
Morrison tight binding model. Morrison, J.F., Biochim. Biophys. Acta.
185:269-296 (1969); William, J.W. and Morrison, J.F., Meth. Enzymol.,
63:437-467 (1979).

EXAMPLE D

Cell-based Pharmacology Assays

[0265] The activities of compounds 1-312 were determined in cell-based

assays that are designed to measure Janus kinase dependent signaling.
Compounds were serially diluted in DMSO and incubated with Set-2 cells
(German Collection of Microorganisms and Cell Cultures (DSMZ);
Braunschweig, Germany), which express the JAK2V617F mutant protein, in
96-well microtiter plates for 1 hr at 37°C in RPMI medium at a final cell
density of 10° cells per well and a final DMSO concentration of 0.57%.
Compound-mediated effects on STAT5 phosphorylation were then measured
in the lysates of incubated cells using the Meso Scale Discovery (MSD)
technology (Gaithersburg, Maryland) according to the manufacturer’s protocol
and ECs, values were determined. Alternatively, serially diluted compounds
were added to NK92 cells (American Type Culture Collection (ATCC);
Manassas, VA) in 96-well microtiter plates in RPMI medium at a final cell
density of 10° cells per well and a final DMSO concentration of 0.57%.
Human recombinant JL-12 (R&D systems; Minneapolis, MN) was then added
at a final concentration of 10ng/ml to the microtiter plates containing the

NK92 cells and compound and the plates were incubated for 1 hr at 37°C.
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ONH C 4-[8-(3-Chloro-phenyl)- [1,2,4]triazol o[ 1, 5-a] pyridin-2-

yl am no] - N- cycl ohexyl -
N Cycl ohewploebaB35558- trifl uoromet hyl - phenyl)
[1,2,4]triazol o[ 1, 5-a] pyridin-2- ylam noFbenzam de 480.1 120 / NNN\NH I . NH
CcF3 N 'CH3 afrN-(1-Methyl -piperidin-4-yl)-4-[8-

benzam de 446.0 119 / N--N\NH . | eNH CF3

PCT/US2009/048017

[1,2,4]triazolo[1,5-a] pyridin-2- ylam noFbenzam de 495.1 121 / NH .
Compound-mediated effects on STAT4 phosphorylation were then measured

10
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in the lysates of incubated cells using the Meso Scale Discovery (MSD)

technology (Gaithersburg, Maryland) according to the manufacturer’s protocol

and ECs values were determined.

Abbreviations

CDs;0D
DCM
DIPEA
DMSO
DMF
EtOAc
EtOH
HCl
HM-N

IMS
MeOH

POClh
NaH

Na, S04
NaHCO3
NaOH
Pd(PPhs)s
NEt;
Pd,dbas

Si-SPE

PREPARATIVE EXAMPLES

Deuterated Methanol

Dichloromethane

Diisopropylethylamine

Dimethylsulfoxide

Dimethylformamide

Ethyl Acetate

Ethanol

Hydrochloric acid

Isolute® HM-N is a modified form of diatomaceous earth

industrial methylated spirits

Methanol

Phosphorus oxychloride

Sodium Hydride

Sodium Sulfate

Sodium bicarbonate

Sodium hydroxide
Tetrakis(triphenylphosphine)palladium(0)
Triethylamine
Tris-(dibenzylideneacetone)dipalladium(0)

Pre-packed Isolute® silica flash chromatography cartridge
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CF3 N N-(2-Morpholin-4-yl-ethyl)-4-[8- (3-trifluoronethyl-phenyl)-
[1,2,4]triazolo[1,5-a] pyridin-2- ylam noFbenzannide 511.1 122 / N-NNH O .
NH cF3\ wol00ss5351N- ( 3- Mor phol i n-4-yl - propyl) - 4- PCT/US2009/048017
[8-(3-trifluoronethyl-phenyl)- [1,2, 4]triazolo[1l 5-a]pyridin-2- ,

yl am noi - benzam de 525.1 123 -N \NH N 41 4004 Cl 4-[8-(3-Chl oro-phenyl)-
[1,2,4]triazolo[1,5-a] pyridin-2- ylam no]-benzoic acid 365.0 WD

2009/ 155551PCH;ly52009/ 0480ﬁ1%-;;a%ﬂed ISCO® silica flash chromatography cartridge

THF Tetrahydrofuran

General Experimental Conditions

5 [0266] 'H NMR spectra were recorded at ambient temperature using a Varian
Unity Inova (400MHz) spectrometer with a triple resonance Smm probe.
Chemical shifts are expressed in ppm relative to tetramethylsilane. The
following abbreviations have been used: br = broad signal, s = singlet, d =

doublet, dd = double doublet, t = triplet, q = quartet, m = multiplet.

10 [0267] High Pressure Liquid Chromatography - Mass Spectrometry (LCMS)

experiments to determine retention times (RT) and associated mass ions were

performed using one of the following methods.

[0268] Method A: Experiments performed on a Waters Micromass ZQ
quadrupole mass spectrometer linked to a Hewlett Packard HP1100 LC system

15 with diode array detector.  This system uses a Higgins Clipeus Smicron
C18 100 x 3.0mm column and a 1 ml / minute flow rate. The initial solvent

system was 95% water containing 0.1% formic acid (solvent A) and 5%

acetonitrile containing 0.1% formic acid (solvent B) for the first minute

followed by a gradient up to 5% solvent A and 95% solvent B over the next 14

20 minutes. The final solvent system was held constant for a further 5 minutes.

[0269] Method B: Experiments performed on a Waters Platform LC
quadrupole mass spectrometer linked to a Hewlett Packard HP1100 LC system
with diode array detector and 100 position autosampler using a Phenomenex
Luna C18(2) 30 x 4.6mm column and a 2 ml / minute flow rate. The solvent

25 system was 95% water containing 0.1% formic acid (solvent A) and 5%
acetonitrile containing 0.1% formic acid (solvent B) for the first 0.50 minutes
followed by a gradient up to 5% solvent A and 95% solvent B over the next 4

minutes. The final solvent system was held constant for a further 0.50 minutes.
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N-IV1I-NH N * ON, C H3 aCH3 4-[ 8- (3-Chl oro-phenyl) -

[1,2,4]triazolo[1,5-a] pyridin-2- ylam no]-N, N-di net hyl - benzam de 392.1 125
y-NH N 1w0.200@05531a 4-[ 8- ( 3- Chl or o- phenyl ) - PCT/US2009/048017
[1,2,4]triazolo[1,5-a] pyridin-2- ylamno]-benzoic acid nethyl ester 379.0
126 N-1\1\\ y-NH . 14110C H3 ocF3 4-[8-(3-Trifl uoronet hoxy-

phenyl )41, 2, 4]triazol o[ 1,5- a]pyridin-2-ylam nol-benzoic acid nethyl ester
429.0 EXAMPL F[Oi-’ﬁﬂ Microwave experiments were carried out using a Biotage Initiator 60™

or CEM Explorer®. Temperatures from 40-250°C can be achieved, and

pressures of up to 30 bar can be reached.

[0271] In the examples described below, unless otherwise indicated all

5 temperatures are set forth in degrees Celsius. Reagents were purchased from
commercial suppliers such as Aldrich Chemical Company, Lancaster, TCI or
Maybridge, and were used without further purification unless otherwise

indicated.

[0272] The reactions set forth below were done generally under a positive

10 pressure of nitrogen or argon or with a drying tube (unless otherwise stated) in
anhydrous solvents, and the reaction flasks were typically fitted with rubber

septa for the introduction of substrates and reagents via syringe. Glassware

was oven dried and/or heat dried.

[0273] Column chromatography was conducted on a Combiflash system

15 (Manufacturer: Teledyne Isco) having a silica gel column. 'H NMR spectra
were recorded on a Varian instrument operating at 400 MHz. 'H NMR spectra

were obtained as CDCls, de-DMSO or ds MeOH solutions (reported in ppm),

using chloroform as the reference standard (7.25 ppm). When peak

multiplicities are reported, the following abbreviations are used: s (singlet), d

20 (doublet), t (triplet), m (multiplet), br (broadened), dd (doublet of doublets), dt
(doublet of triplets). Coupling constants, when given, are reported in Hertz
(Hz).
EXAMPLE 1
Z>N-N
« \N\>—NH
NH
CF3 0] O
NH
25 N-Piperidin-4-yl-4-[8-(3-trifluoromethyl-phenyl)-[1,2.4]triazolo[1,5-a]pyridin-2-

ylamino}-benzamide
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4- (8- (1-cycl opentyl-1H pyrazol -4-y1)41, 2,4]triazol o[ 1, 5-al pyri di n- 2-

yl am no) benzoi c acid nmet hyl

4- (8- br orwo[2009215835r i azol o[ 1, 5- al pyri di n- 2-yl am no) benzearaS2¢0028HI A
suspensi on of 8-brono-[1,2,4]triazolo[1,5-a]pyridin-2-amne (2.8 g, 13.2
mmol, 1 equiv), nethyl 4-iodobenzoate (3.4 g, 13 mmol, 1.0 equiv), 10
cesium carbonate (8.4 g, 26 mmol, 2.0 equiv), 4,5-bis(diphenyl phosphino)-
9, 9-di net hyl xant hene (763 ng, 1.32 , 9.0 equiv), and palladium (I1)
acetate (300 ng, 1.32 mol, 0.10 quLy )h dLoxane (100 nmL) was heated at
80 Cfor 1 h. The reaction m xture s PNooled®%o room tenperature and
diluted with dichloronmethane (100 anr The resulting solids were filtered
and sequenti al . W ang met hanol (2 X 20 nL).
The solids werké HAa

e I Gl Bl AT D it
ngzl( g{) J; g 8( . d1%}|1})|d}omezh§1% ((@00 JImd) Bwhiz, addetl) . drdpWide ( dthoxycartordl 6
, S,

10net hyl 8- ( 8- ( 1- eydiioyentty 39HeRBATarwbl,4- qzlgqum apropm Pemtﬁt‘HFlAEfteéFéyrl di n-

2- yl am no) benzo A suspensi on .

4- (8- brono-[1, 2, ﬁycﬁwféaéﬁ%fh ‘%asa]r?)%}?‘(gl m AL Oaﬁ%’ By B, Shvde 806G, 2. 30
mol, 1 equivVv), #rdforfridin2 ty@tc&ﬂﬁ'ﬁioﬂyéyl]lc,aﬁ)aﬁrate (88 ).

dloxaborolan 2-yl)-1H pyrazole (894 ng, 4.60 mmol, 2.00 equiv), 1,1 - 15

bls(dlphenylphosphlno)ferrocenepalIaqf:ﬁgml) chlorlde (376 ng, O. 461 nmol
50

0. 200 equiv) and cesium carbonate (1 J*$H61 mmol, 2.00 equiv) in 5:1
1, 2- di net hoxyethane / water (6 nL) wak evacuated and back-filled with
nitrogen (3x). The reaction mxture wa¥ heated at 140 C for 30 nmin in the
m crowave. L of the re act Q nlxtu .e shomed -60% conver si on, and
addi ti onal 20 ‘—‘epalladlun(ll) chi ori de (95
ng, O. 12 mol

42(4, 4,505 teth"gﬂgf he d V%“‘?“‘H} 8&5%96?’8{1%‘?11% Byflyocplorids Q18 ke. AsbBoky? 01 16

mol 0 500 equi \éc)_lul‘waﬁd adgeatiso OpyIE@d Fﬂ1@é1(m2X§U0%6W@fﬁolt heon Et‘r“c')tlﬁdl .at 140
Cfor 30 min in the m crowave. The so ds were collected by filtration and

purified by flasmed;hﬂnuhn/chﬂ@ndt o(dr5aph9/ (“@@%aﬁlé@%aﬁmyl 16 bromenpidion
Eg/rBO?IEg?)I nm gl chiyor 8amot 10yTfcar gm%‘gef(%g @29%%015? htﬂvf ﬁlzo%e%rtlo% {Oré((’)rﬁl d).
met hyl 4- (8- (1- cy@ér@mmnel IHkepyZ ag he 4eactibn| hixduré Ltvas amohed ko %6mIPEyfardi n- 2-
yl am no) benzoat e [0287]A suspensi on of nethy

4- (8- (1P pyrazol nxelgang)hm The Apaqtioa ZBIXGYrg Vs %PW‘@F‘H]I B mpPath BTisE NS at e
(43 mg, 0.13 mml, t§ %{%ul %gés%%ngzg Qlﬁd%%ﬂ@ fﬁt%ﬁed%d r&sé’tﬁséaﬁa{nalﬁ 0
equi v) and ceS|un1car ona § .0 equiv)

IV, N—d|nethylformaﬂideIﬁ&hmkﬂ/whshﬂeahadmduh@mgleﬂwwwxpmwzkhnO@héaB@actlon

m xture was dil ut th et hyl n Itn

washed with sat urogg‘é(gd %ﬁ‘ﬂ@o{}é % Ag)g}ﬁ? ﬁ@f/@ &ég)h @@@%ghb&@ﬁﬂct ed
organi ¢ was conceikat i1qay oo (8f, 1tthesrsssl 1 H)ge.neshdue Hy flash
col utm chr omat ogr ap 9‘% 8&?3% qﬁietaée |Ebd|ch%oroﬁgghang% afggrded a
white solid (23.5 nyg, 4596y|eld) | HN 400 bz, DVBO-d6) 6 10.18 (s, 1 H),
8.74- 8.55 (m 2 H, 832(s, 1L H, 1.9 pdd, J = 13.9, 8.1 Hz, 3 H), 7.85
(d, J=8.9 Hz, 2 H, 7.10 (t, J=7.0 M HOC4.81 (s, 1 H), 3.82 (s 3
15H), 2285 - 2.11 (m 2), 2.11 - 1.938(n1 2 H, 1.8 (d, J =3.5 Hz, 2 H),

1.77 - 1.63 2 ) e
( mDi-terzl‘_-?)utyl (8-bromo[1.2.4]triazolo[1,5-a]pyridin- 2-yl)imidodicarbonate

[0276] A solution of 8-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (10.6 g,

49.7 mmol, 1 equiv), di-tert-butyl dicarbonate (43.6 g, 0.200 mol, 4.01 equiv

), and 4-dimethylaminopyridine (0.61 g, 5.0 mmol, 0.10 equiv) in pyridine

25 (200 mL) was heated at 50 °C overnight. The reaction mixture was

concentrated in vacuo. The resulting residue was partitioned between water
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4- (8- (1-Cycl opentyl-1H pyrazol - 4-y1) 41, 2, 41tri azol o[ 1, 5- al pyri di n- 2-
yl am no) benzoi c acid [0288] Made by follow ng the procedure described for
t he prepawegzpms_qssm-(& PCT/US2009/048017
20(3-trifluoronethyl)phenyl-[1,2,4]triazol o[ 1,5-a] pyridi ne-2-yl am no) benzoi
c acid and meking non-critical variations. 11-1 NVR (400 MHz, DVBO d6) 6
12.43 (s, 1 H), 10.12 (s, 1 H), 8.74- 8.60 (m 2 H), 832 (s, 1 H, 7.90
(_t77 g ;26 ?H) a'ﬁld'Qhechfl %ﬁlﬁé d,Théooa‘g((ﬁn@ ldﬁélr_i) WaS H):pathe@%nd SNasHLed-l)Nith4w&ﬂ:r (d, J
= 7. . , 72 (dd,
% - 14.6, 8.1 Hz(3X25 ﬂurguon cémlg@lgzlgoughw} 10f(8211°e$@1((41 hﬁ%tfﬂ%%%ﬁéﬁpl)( 1
tria
8-

i azol o 1, 5 D y ) oCcH,
(4- et hoxyphenyi;1 l%cf age)f]fforr%eélzéﬂﬂe %rfgiEB 1@;25% Fg n- Z%ﬁ\lﬁﬁg (3?@%%?%% by
follow ng the prpaesiua) escHh,oed),8or (i, rnerﬂeao@n at Hprl .4fs, B3 H3-
(trifluoromethyl)phenyl)- [1 ,2,4]tri azol o[1,5 -a] pyri din-2-am new th4-
10met hoxyphenyl boronic acid and nekizgymgn-critical variations. ocH3
2-i odo- 8- (4- et hoxypheny1)-[1, 2, 4] trilaz H5_al pyridine [0290] A sol ution
of potassiumiodide (5.4 g, 32 mmol, 3] 9 equiv) and sodium 15nitrite (1.73
g, 25.1 nmmol, 3.00 equiv) in water ( ) was added over 5 min to a
sol ution of 8-(4-nethoxyphenyl)4l, 2, Lazol o[ 1, 5-4a] pyri din-2-amne (2.01
g, 8.36 ol , 1 equi v) and p-tol uenesul f St c aci d (7.3 g, 38 nmmol, 4.6
equiv) in acetonl _ 24 C. f e reat on _.m xture was

diluted with L%t i on was washed

20sequential ly vmt h wat er . 20 nmL t i di,u h d
WD 2009/ 155551[%:"1'/]USZ@G@/SQE%@?PJQ%‘I"W %B‘H??Béa urf 491‘%1&9‘[6{8&@ gﬁldo;ngzgn?gl ©
was dried over ”??ﬂﬁ%b&i%%b‘ﬁaft@t q3.3f i ot ergegl, @Rd], concegfuid! edidhloréfGLIO.

Purification by ash col utm chromat ography (20->30% et hyl acetate in

hept ane) provi deti1sph;ﬂmhmgtphaa)hand)fegﬂ®pel}ﬁépaﬂ@dm§0I(Hh ((EL2:]:4 @ 798 5wanplef-4Y . 11-1

NVR (400 Mz, CDC13). 8: 5(dd, . J = 6.8,
7.59 (dﬁg J = 7_ac,1u1§) 1C|§§uml c,q,} on?t01(3l7 B c(> ,'{\‘é& %ﬂgq]{lvﬁ%ﬁl 2 H),
Preparation of (R}ﬁh&ﬂetﬁ?)pﬁ@g&l%o%@éﬁh (1:8y$,) s Qpﬁa Z-QQéquﬁ\nglﬂ()Tbl a-

solution of 4-nitropyrazo n? 0. 395 mol
dimethoxyethane / water (50 mL) was heated at 12% °C ovemlght The

reaction mixture was concentrated in vacuo, and the resulting residue was
partitioned between ethyl acetate and water. The collected organic was dried

15 over anhydrous sodium sulfate, filtered, and concentrated. Purification by the
flash column chromatography (4:1 petroleum ether / ethyl acetate) afforded di-
tert-butyl (8-(3-trifluoromethylphenyl[1,2,4]triazolo[1,5 -a]pyridin-2-yl)imido-
dicarbonate (3.17 g, 83%).

[0278] Di-tert-butyl (8-(3-trifluoromethylphenyl[1,2,4]triazolo[1,5-a]pyridin-

20 2-yl)imido- dicarbonate (3.15 g, 6.58 mmol, 1 equiv) was dissolved in a
solution of hydrogen chloride in dioxane (50 mL). The reaction mixture was

maintained at room temperature overnight. Dioxane was removed in vacuo,

and the resulting residue was dissolved in dichloromethane (100 mL). The

organic was washed sequentially with saturated aqueous sodium bicarbonate

25 solution and saturated aqueous sodium chloride solution. The organic was
dried over anhydrous sodium sulfate, filtered, and concentrated to yield

product (1.41 g, 77 %). LCMS (ESI) m/z: 279.1.
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10 (R)-propylene oxide (1 nL) was added cesium carbonate (78 ng, 0.24
nmmol, 0.61 equiv) at 24 C. After 64 h, the reaction m xture was partitioned
bet ween evbybosassisate (3 nl) and hal f-sat urat ed aqueous PsodiSarmonioor i de
solution (3 nL). The organic was separated, and the remai ni ng aqueous phase
was extracted wth ethyl acetate (2 x 3 nmL). The collected organic was
dried over 15 anhydrous sodiumsulfate, filtered, and concentrated. The
resulting residue was dissolved i thhanol (4 nlL) and circul ated through a
H Cube(r) continuous-fl ow hydroge i Mact or (Thal esNano) fitted with a
pal | adi um on carbon catal yst cartrifdge at C. The resulting solution was
concentrated in vacuo to provide a pink oil, which was used

wi t hout further 20 purification. (50 3 CDCl3), 8: 7.17 (s, 1 H),
7.01 (s, 1 H, 4.13 (n1 1 H, 4.00 (dd;*J =913.8, 2.7 Hz, 1 H), 3.84 (dd, J
3 |]_-|§)) 8 7.9 HZMet%lle)4 (8-(3- (tnf(luoromegli)vl)phenvl) [(1 2 4]tr1azolo|_? 5- a]pvrldm-g-ylé]mlng) 3 hz,
(R -1- (4 ( 8- (benzaatoxyphenyl)-[1, 2, 4] triazol o[ 1, 5-al pyri di n-2-yl ani no) - 1Hpy
razol - 1-yl) propan-2-ol  25[0292] A suspensi on of

2 i odo 8 (4 028}y phénysuppdusion, 4jft r§- é?zﬁrlﬂpqromeﬂa/})pbwl)diln?e4](tw06>[h;é 0. 153

(4- H 0.19
S Teaut v) AR oY R Sqviny R G Regh ok (3588, )
4, 5 bi S( di phenyl plaaspbi, n® edid; galrﬁatdaytmﬁwe) 080 g, 0.36 mmol, 0.10 equiv),
(15 2nyg, 0. 0263mmol , 0. 172e U|v3and tris( d|benzylldeneacetone)dlfalIadlun1(0)

(10.5 ngy, O. 011 508N canbowgi @i V) Simmealh, Saprai )2 ard Kapighondated 47 170 C
in the mcrowave fol 48, 1%9119?0%5119{2' h E aglfgé\ﬁ éd bE i anRe 1 Bgt ween

sat urated agueous sodlun1 orirde so et hyl acetaté (5
m.). The organncﬂmaswﬁﬁpam@hﬁdMmandumhemamueomsmlaybmemamhﬁgneaduedmmnth
ethyl acetate (2 X . The coll ected ri r anhydrous
sodi um Kl fat e, ﬂﬂW?%W@élnﬁﬂﬁn@dﬁ@éW@Pét &#%W&#p' rBﬁP%Qéflash

col um chr onat og Y hanq! d qg§m§£f@rgggdp&ggyct as
a white solid (4511%}&'Ja “hﬁé% 7§X§3?éwar kﬂ&kgégnE5m§NPE DVBO-d6), 6: 9. 32

(s, 1 H NH), 8.6thyilld, 4383 GtrBluognrBethirl)phenyd)-[ 13 Ysiapald[1, Talpy8d®- Hz 2- 2

7.81 (s, 1 H, 7.74 0 7 08,4 d, J =
5ot 2n 7 penetag § Qe 1 1 qussny l AR og HNVRY,
3.96 (m 3 H), 3 d.1)J 81, 833 kd,-1 HPBXANRL E HR9

8- (4- N@thoxyphen%?%zgﬁglé(?%trg%%%$%-5b 8%?2%L4??;)_1E%p rjc'zzoll\(m_yl))2

[1,2, 4] t5i azol o[ 8,03<ad, pyhi A7B-29GreH),02M (m,-1 K3, 3NONss3 B).
204-nitro-1-(tetrahydro-2H pyran-4-yl)-1H pyrazol e [0293] Procedure adapted
from Zabi erek, A. A ; Konrad, K M= ikid\dle, A. M Tetrahedron Lett. 2008,
49, 2996. [0294] To a solution of 44qi -1 yrazole (0.40 ng, 3.5 mmol, 1
equi v), 4- hydroxy-tetrahydropyran (J0.36 .6 mol, 1.0 equiv) and 115
WO 2009/ 155551PCT/ US2009/ 048017 trifphenyl p phine (1.1 g, 4.2 mol, 1.3
equiv) in tetrahydrofuran (10 nm) at 20.C wa ded

di benzyl azodi carboxylate (1.1 g, 4.6 nnDT 193 equiv) in tetrahydrofuran (2

nL) over 5 nmin After ] é concgnﬁrate i n.vacuo,
and the resul t3Hy ‘ BaFY; P30S Fr=ee aphy

(40% et hyl aceiHte in hexanes) to afford product as mhlte SO|Id (568 ny,
81%vyield). 1H NVR (400 MHz, CD30D) 6 8. 64Vé 15& H} 49 (s,
1H), 4.15 -3. 98280 24, zolgion 3 28 (et (3- (1m@501‘(>meﬂw ey N, N

101- (t etgahydro- %tb,ﬂ}’t%fbié[l}/sl)qp}ﬁaﬁﬂ az Qb AaDGate (1.03 g 2.50 mmol, 1

equiv) in 2M aqueous sodium hydroxide (10 mL) and 1,4-dioxane (5 mL) was

heated at 80—90 °C. After 3 h, the solution was cooled to 0 °C and neutralized
by the addition of 6M HCI until pH = 4-5. The resulting solid was collected
by filtration and rinsed sequentially with water, isopropanol, and hexanes to
25 afford crude 4-(8-(3-(trifluoromethyl)phenyl)-[1,2,4] triazolo[1,5-a]pyridin-2-
ylamino)benzoic acid (1.0 g, HPLC purity: 89%). LCMS (ESI) m/z: 398.9; 'H
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[ 0295] A solution of 4-nitro-1-(tetrahydro-2H pyran-4-yl)-1H pyrazole (568
ng, 2.88 mmol, 1 equiv) in nethanol was circul ated through a H Cube(r)
Cont i nuowsof2bevshssdr ogenati on reactor (Thal esNano) fittedTistévoasgeat | adi um
on carbon catalyst cartridge at 50 C. The coll ected sol uti on was
concentrated 15in vacuo to afford product as pink solid (458 ng, 95%
yield). LCM5S (ESI) mz: 168.0. 8-(4-Mthoxyphenyl)-N-(]j
- (t et rahydr o- 2H pwIR4aY ViH7 ;Umwra@ml 144%Xbrs, 1 H), 10.22 (s, 1 H), 8.89 (d, J =
1-1, 2,41triazol o[ 1, 5-a] pyridin-2-amne [0296] Made b foll ow n;/g t he
procedure descri éd{Z,drH},ISé5p{ﬁebea&42)€d dFQ?Q 1H) .03 (m, 1 H), 7.77-7.84
201-(4-(8-(4-net 1 tyr zoIo[15c]pyr|din2yIan1no) 1H—
pyr azol -1-y1)proE Xélgp lv\?t’t*n Z%l?;e?tlr% ydro 2H pyran 4- y1) 1H- pyrazol -
am ne and maki I1H w 0 SO

4.35 (m 1

(s, 1H),_ 8.64 % ' .’ ) 5C
%Wzsg'ZSE? - 1341091H) 7,08 (9, 9=8.9 te 3H) 1.93
: = s
gg]tﬁ H)b [ozg‘ﬁ%larrpiesa f@)@nsqz‘)fs%w (tﬁﬂwgpftwlygwloill ‘él(iré?;ﬁ%t%[ f_:" g
e above-des
Structure Nane L%}q?%&m &%ﬁ?%%ﬁ\z%ga ﬁi? gNaCjT Ii‘111\%%%-% i%gﬁg )rre?ﬁ(?l
4- (8- (1- cycl openiiydbenidtripyaldzyl)- AN N: N[-tr2mdihyhirad wino [ Hex 88 wirpghraspliate

2-yl anni : "
ylanni no) benzoat.& ‘é?%o% rln?r’r}ol 1.1216quiv), N, N-diisopropylethylamine (484 mg, 3.74

10 mmol, 1.5 equiv) in 2:1 tetrahydrofuran / dichloromethane (50 mL) was added
tert-butyl 4-amino-1-piperidinecarboxylate (0.60 g, 3.0 mmol, 1.2 equiv) at
room temperature. After 16 h, the reaction mixture was filtered, and the
filtrate was concentrate. The resulting residue was was dissolved in 1:1
trifluoroacetic acid / tetrahydrofuran (50 mL) at room temperature. After 2 h,

15 the reaction mixture was concentrated in vacuo. Purification by preparative
HPLC provided product (508 mg, 42%). LCMS (ESI) m/z: 481.0; 'H NMR
(400 MHz, DMSO-ds) 6: 10.06 (s, 1 H), 8.85 (d, /= 7.6 Hz, 1 H), 8.60 (s, 1
H), 8.38 (d, /= 8.8 Hz, 1 H), 7.98 (d, /= 8.8 Hz, 1 H), 7.84 (br s, 2 H), 7.72—
7.79 (m, 3 H), 7.32 (d, J= 7.6 Hz, 2 H), 7.15 (m, 1 H), 4.02 (m, 1 H), 3.27-

- 20 3.32 (m, 2 H), 2.95-3.05 (m, 2 H), 1.87-1.94 (m, 2 H), 1.41-1.48 (m, 2 H).

EXAMPLE 2

OCHj

[8-(3-Methoxy-phenyD)-[1.2.4]triazolo[1,5-alpyridin-2-y1]-(2-methyl-pyridin-4-
1)-amine

7NN \>—NH2

25 OCH;
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N\O IL N To-s \cH3 HN 401 N H3C'CH3 N, N-di met hy1- 4- (8- (3-

(met hyl sul f onyl ) phenyl) -
436. 2 132W0 2009/1584511 0'
(et hyl sul f onyl ) phenyl ) -
yl am no) phenyl ) net hanone 448.1 133 / \
ocH3 (3-net hoxyazetidin-1-yl)(4-

5

10

15

20

25

[1,2,4]triazolo[1, 5-a] pyridin-
bH3 HN | Wazetidin-1-y1(4- (8- (3- PCT/US2009/048017
[1,2,4]triazol o[ 1, 5-a] pyridin- 2-

..0N NNz, "N-S 10
(8-(3-

8-(3-methoxyphenyl)-[1.2.41triazolo[1.5-a]pyridin-2-amine

bH3 HN1 Ir

[0282] Made by following the procedure described for the preparation of 8-(3-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine but substituting

3-methoxyphenyl boronic acid and making non-critical variations.

[8-(3-Methoxy-phenyl)-[1,2.4]triazolo[1,5-a]pyridin-2-yl]-(2-methyl-pyridin-4-

yl)-amine

[0283] A suspension of 8-(3-methoxyphenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

amine (0.150 g, 0.625 mmol, 1 equiv), 4-bromo-2-methylpyridine (0.160 g,
0.935 mmol, 1.5 equiv ), tris(dibenzylideneacetone)dipalladium (0) (27.5 mg,
0.03 mmol, 0.05 equiv), sodium fert-butoxide (0.90 g, 0.94 mmol, 1.5 equiv),
and 2,2’-bis[di(3,5-xylyl)phosphino]-1,1’-binaphthyl (38.9 mg, 0.625 mmol,
0.1 equiv) in toluene (2 mL) was purged with nitrogen for 15 min. The
reaction mixture was heated at 110 °C by microwave for 10 min. The reaction
mixture was diluted with ethyl acetate (50 mL) and filtered through celite. The
filtrate was then washed with brine (3 x 20 mL), dried over anhydrous sodium
sulfate, filtered, and concentrated. Purification by preparative HPLC afforded
8-(3-methoxyphenyl)-N-(2-methylpyridin-4-yl)- [1,2,4]triazolo[1,5-a]pyridin-
2-amine (80 mg, 39%). LCMS (ESI) m/z: 332.1; 'H NMR (400 MHz,
DMSO-dg) 8: 10.45 (brs, 1 H), 8.81 (dd, J=6.4,0.8 Hz, 1 H), 8.23 (d, J=6.0
Hz, 1 H), 7.88 (dd, /= 6.8, 0.8 Hz, 1 H), 7.74 (s, 1 H), 7.64 (d, J=8.0 Hz, 1
H), 7.57 (s, 1 H), 7.54 (dd, J= 6.0, 2.0 Hz, 1 H), 7.41 (t, J=8.0 Hz, 1 H), 7.15
(t,J=6.8 Hz, 1 H), 7.00 (dd, J= 8.0, 2.4 Hz, 1 H), 3.83 (s, 3 H), 2.42 (s, 3 H).

[0284] Examples 3-126 shown in Table 1 were prepared according to the above-

described methods.

Table 1
Ex # Structure Name LCM,: /;ESD
Z>N-N
- \N\>—NH (3,5-Difluoro-phenyl)-[8-(3-
3 F methoxy-phenyl)- 353.1
[1,2,4]triazolo[1,5-a]pyridin-2- ’
F yl]-amine
OCHg

90

2-yl am no) benzam de

?



(et hyl sul fonyl ) phenyl)- [1,2,4]triazol o[1,5-a]pyridin- 2-

yl am no) phenyl ) nnet hanone 478.2 134 / N-N\/-\ NH N "N 40 OCH3HO

2- (4- (8- (Wormadsz3sphenyl ) - [ 1, 2,4]triazol o[ 1, 5-a] pyri di RCT/US2009/048017

2-yl am no) - 1H pyrazol -1- yl)ethanol 351.2 WD 2009/ 155551PCT/ US2009/ 048017
135/ NNNN /N SiH O OH3 5-(8-(4-net hoxyphenyl) -

[1,2,4]triazolo[1,5-a] pyridi n- 2-ylam no)picolinic acid 362.1 136 / \ O-

* 2 ~
\cH3 HN *I = ZN \>_NH
[8-(3-Methoxy-phenyl)-
4 [1,2,4]triazolo[1,5-a]pyridin-2- 318.0
=N yl]-pyridin-4-yl-amine
OCH;
Z>N-N
\>—NH (3-Fluoro-phenyl)-[8-(3-
methoxy-phenyl)-
5 [1,2,4]triazolo[1,5-a]pyridin-2- 335.0
yl]-amine
OCH;
~ N/ NH
[8-(3-Methoxy-phenyl)-
6 [1,2,4]triazolo[1,5-a]pyridin-2- 3171
yl]-phenyl-amine
OCH;
N-N
\>—NH (3,5-Difluoro-phenyl)-[8-(3-
trifluoromethoxy-phenyl)-
7 @‘ [1,2,4]triazolo[1,5-a]pyridin-2- 406.9
yl]l-amine
OCF3
Z>n-N
~ \N\>—NH (2-Methyl-pyridin-4-y!)-[8-(3-
7 N\ trifluoromethoxy-phenyl)-
8 _ /o [1,2 4]triazolo[1,5-a]pyridin-2- 385.9
yll-amine
OCF5
Z>N-N
- \N\>—NH (3-Fluoro-phenyl)-[8-(3-
9 F trifluoromethoxy-phenyl)- 388.9
[1,2,4]triazolo[1,5-a]pyridin-2- ’
yl]-amine
OCF4
NN,
- \N>—NH (4-Fluoro-phenyl)-[8-(3-
10 triflucromethoxy-phenyl)- 388.9
[1,2,4]triazolo[1,5-a]pyridin-2- '
yl]-amine
OCF;
-N
) S—NH
XN Phenyl-[8-(3-trifluoromethoxy-
11 phenyl)-[1,2,4]triazolo[1,5- 370.9
alpyridin-2-yl}-amine
OCF,
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OH (3-hydroxyazetidin-1-yl)(4- (8-(3- (nethylsulfonyl)phenyl)-
[1,2,4]triazolo[1,5-a] pyridin- 2- ylannino)phenyl)nethanone 464.0 137 "0
NO\ ' CH3 wiN2809/1835( R) - ( 3- hydr oxypyrrolidin-1- yl)(4- (8- @8T/US2009/048017

(et hyl sul fonyl ) phenyl)- [1, 2,4]triazolo[1,5-a]pyridin- 2-

yl am no) phenyl ) net hanone 478.2 138 " . N\-0 IVN-s- HNle HO""'""---- 1i0H3
(R) - (3-hydroxypi peridin-1- yl)(4-(8-(3- (nethylsulfonyl)phenyl)-

[1,2,4]triazolo[1,]5- a]py M\B‘Z-
[8-(2-Fluoro-phenyl)-
12 [1,2,4]triazolo[1,5-a]pyridin-2- 304.9
yl]-phenyl-amine
N’ \
NH
>_ (3-Fluoro-phenyl)-(8-m-tolyl-
13 [1,2,4]triazolo[1,5-a]pyridin-2- 318.9
yh-amine
-N
N \)
NH
X \N>_ (2-Methyl-pyridin-4-yl)-(8-m-
14 7N CHs tolyl-[1,2,4]triazolo[1,5- 315.9
=N alpyridin-2-yl)-amine
CHg
= N'N\
NH
X \N>_ (4-Fluoro-phenyl)-(8-m-tolyl-
15 [1,2,4]triazolo[1,5-a]pyridin-2- 318.9
yh-amine
F
CHy
NN
- N\ S—NH
N N,N-Dimethyl-4-(8-p-tolyl-
16 CH [1,2,4]triazolo[1,5-a]pyridin-2- 371.9
N ylamino)-benzamide
O  CH,
CHa
-N
N -
NH
NN 4-[8-(4-Chloro-phenyl)-
17 1 ,2,4]tr|_azolo[1 ,5-a]pyridin-2- 446.1
NH ylamlno]—N-cyplohexyI-
d benzamide
L0
& N,N\
« \N>—NH
N-(2-Piperazin-1-yl-ethyl)-4-[8-
18 (3-trifluoromethoxy-pheny!)- 526.1
OCF NH [1,2,4]triazolo[1,5-a]pyridin-2- '
30 ylaminol-benzamide
O
)
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yl am no) phenyl ) net hanone 492.1 139 " . N 1?jo zN Nn,S\" I CH3 HN |l e
HOZ' (S)-(3-hydroxypyrrolidin-1- yl)(4-(8-(3- (nethylsulfonyl)phenyl)-

[ 1, 2, 4] t r(We2009%015355%- a] pyri di n- 2- yl am no) phenyl ) net han®@oe/t$Z@9248041D
2009/ 155551PCT/ US2009/ 048017 140 \ 11 N\N,e3 N YO' bH3 HN | e HO'
(S)-(3-hydroxypi peridin-1- (nethylsulfonyl)phenyl)-

[1,2,4]triazolo[1,5-a] pyridin- 2- ylam no)phenyl)nethanone 492.1 141 /

N-N,\ y-NH N/ N
y N S NH
NN \N
N-(2-Morpholin-4-yl-ethyl)-4-(8-
19 NH p-tolyl-[1,2,4]triazolo[1,5- 457.0
o \_\ a]pyridin-2-ylamino)-benzamide
CH3 N‘>
Lo
Z NN,
S \N>_ NH N-Methyl-4-[8-(3-
trifluoromethoxy-phenyl)-
20 [1,2.4]triazolo[1,5-aJpyridin-2- 421.9
NH ylamino]-benzamide
OCFs o' ©H,
-N
N\ S—NH
XN 4-[8-(3-Trifluoromethoxy-
21 phenyl)-[1,2,4]triazolo[1,5- 414.0
a]pyridin-2-ylaminol]-benzamide
OCFy ¢ NHz
-N
GRa
N 4-(8-m-Tolyl-[1,2,4]triazolo[1,5-
22 - ) ! 3441
a)pyridin-2-ylamino)-benzamide
NH,
CHs, o
Z NN
N-(2-Morpholin-4-yl-ethyl)-4-(8-
23 NH m-tolyl-[1,2,4]triazolof1,5- 457.2
CHa o \_\ a]pyridin-2-ylamino)-benzamide
N
-
AIN-N
S>—NH
N \N
4-[8-(4-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a)pyridin-2-
24 NH ylamino]-N-(1-methyl-piperidin- 457.2
OCH, 0 i \/ 4-yl)-benzamide
N\
CH,
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cH3 I.N bH3 OCH3 5-(8-(4-nethoxyphenyl) -
2-ylam no)-N, N di net hyl pi col i nanni de 289.2 142 / \
bH3 HN | ew0 2biM215631 anni noazeti di n-1-yl) (4-( 8-
[1,2,4]triazol o[ 1, 5-a] pyridin-
OC H3 (R -2-(4-(8-(4- nethoxyphenyl)-

[1,2,4]triazol o[ 1, 5-a] pyridin-
. NIV NN S()
( 3- (et hylpsuiuseovgloygpheny 1) -

2- yl am no) phenyl ) net hanone 463.1 143 N- OCH
[1,2,4]triazol o[ 1, 5-a] pyridin-

2-yl am no) - 1H pyrazol - 1- yl)propan-1-ol 365.2
~ N/N\>—NH
\ o~
N 4-[8-(4-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a)pyridin-2-
25 NH ylamino]-N-piperidin-4-yl- 443.1
o benzamide
OCHj3 < >
NH
~ N’N\>—NH
XN 4-[8-(4-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
26 ylamino]-N-piperidin-4-ylmethyl- 457.2
NH benzamide
0 L<___/\NH
OCH;
Z NN
PR
4-[8-(4-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
27 NH ylamino]-N-(2-morpholin-4-yl- 4731
o ethyl)-benzamide
OCH;,3 N3
o
= N/N\
« \N>—NH
N-Cyclohexyl-4-[8-(4-methoxy-
28 phenyl)-[1,2,4]triazolo[1,5- 4421
NH ajpyridin-2-ylamino]-benzamide
o)
e
7N
XN N-(2-Amino-2-methyl-propy!)-4-
[8-(4-methoxy-phenyl)-
29 o [1,2,4]triazolo[1, 5-a]pyridin-2- 4311
NH 3 inale i
4 CH, ylaminol-benzamide
OCHg NH,
~ N’N\>—NH
P
N 4-[8-(4-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
30 " ylamino]-N-(3-morpholin-4-yl- 487.1
o propyl)-benzamide
OCH, LLN/_—\O
—/

94




144 / N-NM\ 7-NH .-1\1 NNN 1. (-LC H3 OCH3HO (S)-2-(4-(8-(4- nethoxyphenyl) -
[1,2,4]triazolo[1,5-a] pyridin- 2-ylam no)-1H pyrazol -1- yl)propan-1-ol
365. 1 145w020@018355M\ NN | HN O OH 2-fl uoro-4-(8-(4- nerhoispivenydo)?
[1,2,4]triazolo[1,5-a]pyridin- 2-ylamno)benzoic acid 379.0 WO

2009/ 155551PCT/ US2009/ 048017 146 " O OCH3 M N N/N NI HN i o0 OH

N~ \
NH
>_ 4-[8-(4-Methoxy-phenyt)-
[1,2,4)triazolo[1,5-a]pyridin-2-
31 ylamino]-N-(1-methyl-piperidin- 4712
4-yimethyl)-benzamide
N"'CH3
OCH;
Z>N-N \>_ ’
4-[8-(4-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
32 ylamino]-N, N-dimethy!- 388.1
benzamide
OCH,4
7N \>—NH
4-[8-(4-Fluoro-phenyl)-
33 [1,2,4]triazolo[1,5-a]pyridin-2- 461 1
NH ylamino]-N-(1-methyl-piperidin- '
4-yl)-benzamide
N\
CHj

W \%NH
4-[8-(4-Fluoro-phenyl)-
[1,2,4}triazolo[1,5-a]pyridin-2-
> W ylamino]-N-(2-morpholin-4-yI- 4611

ethyl)-benzamide

~ N/N\>—NH
N-Cyclohexyl-4-[8-(4-fluoro-
35 phenyl)-[1,2,4}triazolo[1,5- 430.1
NH a)pyridin-2-ylamino]-benzamide
N \>—NH
4-[8-(4-Fluoro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
36 NH ylamino]-N-(3-morpholin-4-yl- 475.1
propyl)-benzamide
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2, 6-difluoro-4-(8-(4- nethoxyphenyl)- [1,2,4]triazolo[1,5-a]pyridin-
2-yl am no) benzoic acid 397.1 147 NN\ N , NNrp 1.N..3 ON
8- (4-i socyeanophessssl) - N- (1- nmet hyl - 1H pyrazol - 4-y1) - PCT/US2009/048017
[1,2,4]triazolo[1,5-a]pyridin- 2-amine 316.2 148 N-N \ C H3 0" 0=S=0
CH3 N-(1-nethyl-1H pyrazol-4- yl)-8-(4- (methylsulfonyl)phenyl)-
[1,2,4]triazolo[1,5-a]pyri d| n- 2-amne 369.1 149 NN N----/CH3 N ON
Z>N-N \
NH
>_ 4-[8-(4-Fluoro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
37 ylamino]-N,N-dimethyi- 376.1
benzamide
-N
i N\ S—NH
N 4-[8-(4-Methoxy-phenyl)-
38 [1,2,4]triazolof1,5-a]pyridin-2- 361.1
OH ylamino]-benzoic acid
o]
= N'N\
S
NN N-(2-Amino-2-methyl-propyl)-4-
[8-(4-fluoro-phenyl)-
39 - [1,2,4]triazolo[1,5-a]pyridin-2- 4191
3 ; A
4 CHs ylamino]-benzamide
F NH,
~ N,N\>-—NH
NN 4-[8(4-Fluoro-phenyl)-
40 [1,2,4]triazolo[1,5-a]pyridin-2- 348.9
OH ylamino]-benzoic acid
o)
F.'
-N
« N\ H—NH
N. 4-(8-p-Tolyl{1,2,4]triazolo[1,5-
41 a]pyridin-2-ylamino)-benzoic 3449
OH acid
9]
NA \>—NH
4-[8-(4-Chloro-phenyl)-
42 [1,2,4]triazolo[1,5-a]pyridin-2- 364.8
ylamino]-benzoic acid
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ON 4-(2-(1-ethyl-1H pyrazol -4- ylannino)-[1,2, 4]triazolo[1,5-
al pyridin-8-yl)benzonitrile 330.1 150 N l\l—l\l—--/CI—B 1401 0'1-0 CH3
N- ( 1- et hywoDbbopnss3520| - 4-y1) - 8- (4- (nnet hyl sul f onyl ) phemgir)us2009/048017
[1,2,4]triazolo[1,5-a]pyridin- 2-amine 383.1 151 NHb - NNIS,..CH3 0=S, HO
6 cH3 (R)-1-(4-(8-(4- (nethylsulfonyl)phenyl)-
[1,2,4]triazolo[1,5-a]pyridin- 2-ylamno)-1H pyrazol -1- yl)propan-2-ol
413.2 WD 2009/ 15555 Ng_2009/ 048017 152
X
4-[8-(4-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
43 NH ylamino]-N-(1-methyl-piperidin- 461.2
i 4-yl)-benzamide
N\
CH,
7N \>—NH
4-[8-(4-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
a4 NH ylamino]-N-(2-morpholin-4-yl- 4772
ethyl)-benzamide
o
7 N'N\
NH
X \N>_ 4-[8-(4-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
45 CHa ylamino]-N, N-dimethy- 392.1
N benzamide
O CHs,
Cl
~ N;N\>—NH
NN (2-{4-[8-(3-Trifluoromethoxy-
phenyl)-{1,2,4]triazolo[1,5-
46 NH a]pyridin-2-ylamino]- 557.0
OCFs ¢ ~—~ o benzoylamino}-ethyl)-carbamic
HN— G, acid tert-butyl ester
0—&CH,
CHs
N
NN (2-{4-[8-(3-Trifluoromethyl-
phenyl)-[1,2,4]triazolo[1,5-
47 NH a]pyridin-2-ylamino]- 5411
CFs o0 M 0 benzoylamino}-ethyl)-carbamic
HN—4_ CHy acid tert-butyl ester
0—&CH,4
CHs
Z NN,
« \N>—NH
{2-[4-(8-m-Tolyl-
[1,2,4]triazolo[1,5-a]pyridin-2-
48 cH NH ylamino)-benzoylamino]-ethyl}- 487.1
3 0 o e
HN CHy carbamic acid tert-butyl ester
0—-CH;
CHg
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/ NHb N -
4-yl am no) -

NCH3O0cr CNHO (R -4-(2-(1-(2-
azol o[ 1, 5-a] pyri di n-

[1,2, 41tri

hydr oxypr opyl ) - 1H pyr azol -
8 -yl)benzonitrile 360.1 153 -

CH 14010WQNMogRRs3H ( 2- (1- (1- hydroxypropan-2-yl) - 1H pyPrazalS2ebophsant no) -

[1,2,4]triazolo[1,5-a]pyrid in- 8-yl)benzonitrile 360.1 154 / - 411, CH3 OH
CN (S)-4-(2-(1-(1- hydroxypropan-2-yl)-1H pyrazol -4-ylam no) -
7 N/N\
SR
N-(2-Dimethylamino-ethyl)-4-(8-
49 p-tolyl{1,2,4]triazolo[1,5- 415.0
S NH a]pyridin-2-ylamino)-benzamide
CHs N-CHs
H,C
= N/N\
N-(1-Methyl-piperidin-4-yl)-4-(8-
50 NH p-tolyl-[1,2,4]triazolo[1,5- 4411
o a)pyridin-2-ylamino)-benzamide
L, @
N\
CH,
NN
SRt
N-Piperidin-4-yl-4-(8-p-tolyl-
51 [1,2,4]triazolo[1,5-a]pyridin-2- 427.0
§ NH ylamino)-benzamide
L, @
NH
Z>N-N
- \N\>—NH
C; {2-]4-(8-p-Tolyl-
[1,2,4]triazolo[1,5-a]pyridin-2-
52 g N'\*_\ o ylamino)-benzoylamino}-ethyl}- 487.1
CH, W4 ch carbamic acid tert-butyl ester
0—&CH,
CHj
ZN-N,
N-Cyclohexyl-4-(8-p-tolyl-
53 [1,2,4]triazolo[1,5-a]pyridin-2- 426.1
NH ylamino)-benzamide
(6]
O
= N*N\
GRa
N-Cyclohexyl-4-[8-(3-methoxy-
54 phenyl)-[1,2,4]triazolo[1,5- 442 0
OCH NH alpyridin-2-ylamino}-benzamide
O
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[1,2,4]triazolo[1,5-a]pyridin- 8-yl)benzonitrile 360.2 155 \4. OCH3 N
HN 14,0 CH3 OH 4- (8- (4-nnet hoxyphenyl) -
[ 1, 2, 4] t r We2009%0(5355%- a] pyri di n-
N-N\ANH N Zr\-\ 5N -
[1,2,4]triazol o[ 1, 5-a] pyridin-

NiN, N N |

365.1 157 N.CH3 o 14010-|

-1- yl)propan-2-

2-yl am no) - 2- met hyl benzoPCTASR@IBFH1I1 156 /
N .,,CH3 OCH3HO (S)-1-(4-(8-(4- nethoxyphenyl) -

2-yl am no) - 1H pyr azol ol

55

N \%NH

OCH, i/

CH3

4-[8-(3-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-N-(1-methyl-piperidin-
4-yh)-benzamide

457 1

56

7NN \>—NH
OCHj i/

H

4-[8-(3-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-N-piperidin-4-ylmethyl-
benzamide

4571

57

\>—NH
E i ;NH
OCHs

4-[8-(3-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-N-(2-morpholin-4-yl-
ethyl)-benzamide

4731

58

\>—NH
;—NH CHs
OCHg CH3
NH,

N-(2-Amino-2-methyl-propyl)-4-
[8-(3-methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

4311

59

N CHs

N-(2-Dimethylamino-ethyl)-4-[8-
{3-methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

4311

60

N-(2-Amino-ethyl)-4-[8-(3-
methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylaminol-benzamide

403.0
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0=S0 6H3 (R)-2-(4-(8-(4- (methylsulfonyl)phenyl)-
[1,2,4]triazolo[1,5-a] pyridin- 2-ylam no)-1H pyrazol -1- yl)propan-1-ol
413.1 WWOQ0®/1558551PCT/ US2009/ 048017 158 / N- 1\ 1\ NH3CPONUS2009/0480Z7 -' 0 H
CN (S)-4-(2-(21-(2- hydroxypropyl)-1H pyrazol - 4-ylam no) -

t

[1,2,4]triazolo[1,5-a]pyridin- 8-yl)benzonitrile 360.1 159 /N-1\1\ _H3C
SIN, N--,7-"0OH 0=S=0 CH3 (S)-1-(4-(8-(4- (nethylsulfonyl)phenyl)-
[1,2,4]triazollo[ 1, b-a “*SLP_ 2-yl am no)j- 1H pyrazol - 1- yl)prgpan-2-o
413.2 160
4-[8-(3-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
61 NH ylamino]-N-piperidin-4-yl- 443.0
OCHj, benzamide
NH

A\
>_ NH 4-[8-(3-Methoxy-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
62 ylamino]-N,N-dimethyl- 388.0
benzamide
OCH,4
i»—NH
4-[8-(3-Methoxy-phenyl)-
63 [1,2,4]triazolo[1,5-a]pyridin-2- 374.0
NH ylamino]-N-methyl-benzamide
OCH3;

O  CH,
N E»—NH
N-Cyclohexyl-4-[8-(3-fluoro-
64 phenyl)-[1,2,4]triazolo[1,5- 4301
a]pyridin-2-ylamino]-benzamide
~ NlN\)—NH

4-[8-(3-Fluoro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-

o ylamino]-N-(3-morpholin-4-yi- 4751
7\ propyl)-benzamide
N o]

= N’N\
Q 4-[8-(3-Fluoro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
% F NH ylamino]-N-(1-methyl-piperidin- 4452
© <\ > 4-yl)-benzamide

N\
CHj
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/ N- N

_ 40CH3 OH 0=S=0 6H3 (S)-2-(4-(8-(4-
[1,2,4]triazolo[1,5-a] pyridin- 2-ylannino)-1H pyrazol-1- yl)propan-1-ol

(et hyl sul fonyl ) phenyl ) -

413.1 16IW0-2NM/155B1 4017 HO OCH3 2- chl or 0- 4- (8- (4- met hexypisesnioyso17

[1,2,4]triazol o[ 1, 5-a] pyridin-

2-yl am no) benzoic acid 395.1 162

/NI -Ni NH 11l SICIO HO ON 2-chl oro-4-(8-(4- cyanophenyl) -
[1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)benzoic acid 390.0
/,N/x>—NH
XN 4-[8~(3-Fluoro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
67 ylamino]-N-piperidin-4-ylmethyl- 445.0
NH benzamide
SEASe"
Z NN
4-[8-(3-Fluoro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
68 F NH ylamino]-N-(2-morpholin-4-yl- 461.2
o ethyl)-benzamide
9
o
//N’%FNH
XN N-(2-Amino-2-methyl-propyl)-4-
[8-(3-fluoro-phenyl)-
69 [1,2,4]triazolo[1,5-a]pyridin-2- 419.2
F NH CHs ylamino]-benzamide
o] CHs
NH,
//N/N>—NH
\ o
N N-(2-Dimethylamino-ethyl)-4-[8-
(3-fluoro-phenyl)-
70 N [1,2,4]triazolo[1, 5-a]pyridin-2- 419.2
F 0 ylamino]-benzamide
N-CHg
H,C
/,N;%FNH
XN N-(2-Amino-ethyl)-4-[8-(3-
fluoro-phenyl)-
& [1,2,4]triazolo[1,5-a]pyridin-2- 3913
NH lamino]-benzamide
F d \ ylamino]
NH,
: N;N\>—NH
N 4-[8-(3-Fluoro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
2 NH ylamino]-N-piperidin-4-yl- 431.0
F J O benzamide
NH

101




163 0/ \ VCH3 NO ,\ N 1IN HN Oc H3 N CH3 N, N-di net hyl-4-(8-(4-

(met hyl sul fonyl ) phenyl)- [1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)benzam de
436. 4 WWOQ0®Y1558551PCT/ US2009/ 048017 164 / \ ;:--CH3 ROTNSR008/048017 HN 1110
(4-(8-(4- (methylsulfonyl)phenyl)- [1,2,4]triazolo[l,5-a]pyridin- 2-

yl am no) phenyl ) (nor phol i n o) met hanone 478.1 165 / N--N N Sl

%

\>—NH
4-[8-(3-Fluoro-phenyl)-
73 [1,2,4ltriazolof1,5-a]pyridin-2- 362.1
NH ylamino]-N-methyl-benzamide
CHs
\>—NH
N-(3-Morpholin-4-yl-propyl)-4-
74 [8-(3-triffuoromethoxy-phenyl)- 541 1
[1,2,4]triazolo[1,5-a]pyridin-2- ’
OCF, ylamino]-benzamide
N 0
_/
NN \>—NH
N-(2-Amino-2-methyl-propyl)-4-
[8-(3-trifluoromethoxy-phenyl)-
S o [1,2,4]triazolo[1, 5-a]pyridin-2- 485.0
OCF, NH gH;; ylamino]-benzamide
NH2
& \>—NH
N-Cyclohexyl-4-[8-(3-
trifluoromethoxy-phenyl)-
76 ” [1,2,4]triazolo[1,5-a]pyridin-2- 496.0
OCF3 ¢ z ylamino]-benzamide
g
N N-Piperidin-4-yl-4-[8-(3-
trifluoromethoxy-phenyl)-
77 " [1,2,4]triazolo[1,5-a]pyridin-2- 496.9
OCF3 g @ ylamino]-benzamide
NH
~ N/N\>—NH
XN N-Piperidin-4-ylmethyl-4-[8-(3-
trifluoromethoxy-phenyi)-
8 [1,2.4]triazolo[1,5-a]pyridin-2- 511.0
NH lamino]-benzamide
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ocH3 8- (4-net hoxyphenyl)-N-(1- (tetrahydrofuran-3-yl)-1H pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a]pyridin- 2-amne 377.2 166 NN N N, N SI 0=S=0 CH3
8- (4- (mewbybeudssssmyl ) phenyl)-N- (1- (tetrahydrof uran- 3- PCrAIS2009/048017

1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyridin- 2-amine 425.1 167 N-N\ N
el NN CN 8- (4-isocyanophenyl)-N(1- (tetrahydrofuran-3-yl)-1H

pyrazol -4-y1)- [1,2, 4] tri azol o[1,5-a]lpyridin- 2-amne 372.1 168

N \>—NH
N-(1-Methyl-piperidin-4-yl)-4-[8-
79 (3-trifluoromethoxy-phenyl)- 511.0
OCF5 [1,2,4]triazolo[1,5-a]pyridin-2- '

ylamino]-benzamide

\>—NH
N-(2-Morpholin-4-yl-ethyl)-4-[8-
(3-trifluoromethoxy-phenyl)-
” [1,2,4]triazolo[1,5-a]pyridin-2- 527.0

ylamino]-benzamide

N\
>_NH N,N-Dimethyl-4-[8-(3-
trifluoromethoxy-phenyi)-
) Hs [1,2,4]triazolo[1,5-a]pyridin-2- 441.9

ylamino]-benzamide

OCF, Hy

\>—NH
N-(2-Dimethylamino-ethyl)-4-(8-
82 m-tolyl-[1,2,4]triazolo[1,5- 415.2
NH . . _ _ . _ .
CHa 4 alpyridin-2-ylamino)-benzamide
N—CHs
HsC*
\}—NH
N-(3-Morpholin-4-yl-propyl)-4- 471.3
83 (8-m-tolyl-[1,2,4]triazolo[1,5-
a]pyridin-2-ylamino)-benzamide
/N
N 0
/
~ N/N\>—NH
\ o~
N N-(2-Amino-2-methyl-propyl)-4-
84 (8-m-tolyl-[1,2,4]triazolo[1,5- 415.3
NH CHj alpyridin-2-ylamino)-benzamide
CHs ¢ CH,
NH,
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0/ \411 SSCH3 N\O i\iN 1 HN (44844- (nmethylsulfonyl)phenyl)-
[1,2,4]triazolo[1,5-a]pyridin- 2- ylam no)phenyl) (pyrrolidin-

1-yl) met mocn@/¥63511 169 / \ CN M r\iNNi HN , N H3C €d83/US2009/048017

4- (8- (4-cyanophenyl)- [1,2,4]triazolo[1,5-a]pyridin- 2-ylamno)-N, N

di met hyl benzam de 383.2 WO 2009/ 155551PCT/ US2009/ 048017 170 441 /ON N N N

N

Z N N
NH
NN \N
N-Cyclohexyl-4-(8-m-tolyl-
85 [1,2,4]triazolo[1,5-a]pyridin-2- 426.2
NH ylamino)-benzamide
CH, 4 z
= N’N\
SR

N-Piperidin-4-yimethyl-4-(8-m-
86 tolyl-{1,2,4]triazolo[1,5- 4412
a]pyridin-2-ylamino)-benzamide

| N
N-(1-Methyl-piperidin-4-y!)-4-(8-
87 NH m-tolyl-[1,2,4]triazolo[1,5- 4412
CHa o O a]pyridin-2-ylamino)-benzamide
N

N,N-Dimethyl-4-(8-m-tolyl-

M
=z
]
Q
EF ZYZ
z
T
/Z\
(@]
T
w

88 [1,2,4]triazolo[1,5-a]pyridin-2- 372.1
ylamino)-benzamide
O  CHs
~ N’N\>—NH
XN N-Methyl-4-(8-m-tolyl-

89 [1,2,4]triazolo[1,5-a]pyridin-2- 358.1

ylamino)-benzamide
NH

CHy o' CH,

Z>N-N

N N-(2-Dimethylamino-ethyl)-4-8-
(3-trifluoromethoxy-phenyl)-
90 NH [1,2,4]triazolo[1,5-alpyridin-2- 485.0
OCFy (g ylaminol]-benzamide
IN_CH3
HaC
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1 HN 1100 OH 4-(8-(4-cyanophenyl) -
2-yl am no) benzoic acid 356.3 171 / N-N-NH -/--
2- (4- (8- (Wormaisz3sphenyl ) -

8- (4- met hoxyphenyl ) - N-( 1-
[1,2,4]triazolo[1,5

-a] pyridin-

[1,2,4]triazol o[ 1, 5-a] pyri din-

NN O0- yo OCH3HO
[1,2,4]triazol o[ 1, 5-a] pyri di RE€T/US2009/048017
2-yl am no) - 1H pyrazol -1- yOacetic acid 365.1 172 N 5N el -i3 OCH3 / NN
(1-met hyl pyrrolidin-3-yl)-
2-amne 390.2 173 \NH N 41

1H pyrazol - 4-y1) -

91

4-(8-m-Tolyl-[1,2,4]triazolo[1,5-
a)pyridin-2-ylamino)-benzoic
acid

345.1

92

Za e
S—NH
OH
OCF4

4-[8-(3-Trifluoromethoxy-
phenyh)-[1,2,4]triazolo[1,5-
a]pyridin-2-ylamino]-benzoic
acid

4151

93

NH,

Z>N-N
S—NH
%EN%
CF;

4-[8-(3-Trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

398.1

94

ZN-N
i\ S
NH
CF3 \_\

,N—CHS
HsC

N-(2-Dimethylamino-ethyl)-4-[8-
(3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino}-benzamide

469.0

95

Z NN
- \N>—NH

NH CHs
CH,4
NH,

CF3 9

N-(2-Amino-2-methyl-propyl)-4-
[8-(3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino]-benzamide

469.0

96

N N-CHj
s

N-[3-(4-Methyl-piperazin-1-yI)-
propyl]-4-[8-(3-triflucromethyl-
phenyl)-[1,2,4]triazolo[1,5-
a]pyridin-2-ylamino]-benzamide

538.1

97

N-N

N-(1-Methyl-piperidin-4-
ylmethyl)-4-[8-(3-
trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

509.1
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| Sc3 HO ON 4-(8-(4-cyanophenyl)- [1,2,4]triazol o[1,5-a]pyridin-

2-ylam no)-2- (trifluoronethyl)benzoic acid 424.0 174 / _ SIN-N N bH3 ON
4- (2- (1- (Woreedmpbgsyr rol i di n- 3-yl1)-1H pyrazol - PCT/US2009/048017

yl am no) 41, 2,4]triazol o[ 1,5- a]pyridin-8-yl)benzonitrile 385.2 175 N_ 1\1--

1. INN bH3 0=s=0 61-13 N-(1-(1-nmethylpyrrolid in-3-

y1l) - 1H pyrazol
[1,2,4]triazol

-4-y1) - 8- (4-

(et hyl sul fonyl )phenyl)

o[1

98

:-gm d| n- 2-am ne 438

N-(2-Piperazin-1-yl-ethyl)-4-[8-
(3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

510.2

99

N,N-Dimethyl-4-{8-(3-
trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

4261

100

NH

N-Piperidin-4-ylmethyl-4-[8-(3-
trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino}-benzamide

495.0

101

CH3

N-Methyl-4-[8-(3-
trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

4121

102

4-[8-(3-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-N-(1-methyl-piperidin-

4-yImethyl)-benzamide

475.2

103

NH CHs

NH,

[8-(3-chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

N-(2-Amino-2-methyl-propyl)-4-

435.2

104

NH

IN'“CH3
HsC

4-[8-(3-Chloro-phenyl)-
[1,2 4]triazolo{1,5-a]pyridin-2-
ylamino]-N-(2-dimethylamino-
ethyl)-benzamide

435.2

106




WD 2009/ 155551PCT/ US2009/ 048017 176 N \411 OCH3 NN N 1 HN

4
(
(
[
1

- (8- (4- met hoxyphenyl) -

tr
S)
1,

[1,2,4]triazol o[ 1, 5-a] pyridin-
i f 1 uorwoendwisyisenzoi ¢ acid 429.1 177 N\

-4-(2-(4-(3- hydroxypi peridine-1- carbonyl)phenyl am no) -

HN | ei

O CF3 OH

2-yl am no) - 2-
CN ,\ N O BNTIUS2009/0350i

I Ni N

2,4]triazolo[1,5-a ridin- 8-yl)benzonitrile 439.0 178 / \ CN N\
py y _ Il
(R -4-(2-(4-(3- hydroxypi peridine-1-
~ N/N\>—NH
XN N-(2-Amino-ethyl)-4-[8-(3-
chloro-phenyl)-
105 [1,2,4]triazolo[1,5-a]pyridin-2- 407.1
cl g NH ylamino]-benzamide
NH,
~ N/N\>—NH
XN 4-[8-(3-Chloro-phenyl)-
106 [1,2,4]triazolo[1,5-a]pyridin-2- 378.1
NH ylamino]-N-methyl-benzamide
cl O CH,
7N
XN 4-[8-(3-Chloro-phenyl)-
107 [1,2,4]triazolo[1,5-a]pyridin-2- 363.9
ylamino]-benzamide
NH,
Cl 3
S
XN 4-[8-(3-Fluoro-phenyl)-
108 [1,2,4]triazolo[1,5-a]pyridin-2- 349.1
ylamino]-benzoic acid
OH
F o
SR
XN 4-[8-(3-Methoxy-phenyl)-
109 [1,2,4]triazolo[1,5-a]pyridin-2- 360.9
, ylamino]-benzoic acid
OH
OCHs
Z NN
PR
4-[8-(3-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a}pyridin-2-
10 al NH ylamino]-N-(2-morpholin-4-yl- 477.0
o \—‘\N ethyl)-benzamide
>
~ N’N\>—NH
NN 4-[8-(3-Chloro-pheny))-
[1,2,4]triazolo[1,5-a]pyridin-2-
" NH ylamino]-N-(3-morpholin-4-yl- 4911
Cl o) propyl)-benzamide
e

107



car bonyl ) phenyl am no)- [1,2,4]triazolo[1,5-a]pyridin- 8-yl)benzonitrile
439.0 179 / NN : N Sit\N OCH30 8- (4-nethoxyphenyl)-N-(1-
((tetrahysoahawassssd- yl ) net hyl ) - 1H pyrazol -4-y1l) - PCT/US2009/048017
[1,2,4]triazolo[1,5-a]pyridin- 2-amine 391.1 180 N4----- 1, N 1411N ?, 3
0=S=00 CH3 8-(4- (met hyI sul fonyl ) phenyl)-N- (1-((tetrahydrofuran-3-

yl )net hyl)-1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyridin- 2-amne 439.1

WO 2009/ 155551PCT7 9MO48017 181 TN-1IJ1\ - eINNN CN
4-[8-(3-Chloro-phenyl)-

112 [1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-N-piperidin-4-ylmethy!-
benzamide

461.0

NN
i \>—NH 4-[8-(3-Chloro-phenyl)-

[1,2,4]triazolo{1,5-a]pyridin-2-
113 ylamino]-N-[3-(4-methyl- 504.1
piperazin-1-yl)-propyl]-

1
N’ \N_CH3 benzamide
/

~ N’N\>—NH
4-[8-(3-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
114 ylamino]-N-[2-(4-methyl- 490.0
N piperazin-1-yl}-ethyl]-
—> benzamide

~ N/N\>—NH
SN
4-[8-(3-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
115 H ylamino]-N-piperidin-4-yi- 4472

Cl d z benzamide
NH

4-[8-(3-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
NH ylamino]-N-(2-piperazin-1-yl-
c o ethyl)-benzamide

116 476.1

4-[8-(3-Chloro-phenyl)-
117 [1,2,4]triazolo[1,5-a]pyridin-2-
NH ylamino]-N-(1-methyl-piperidin-

“ O Z \/ 4-yl)-benzamide
N

461.2

108



4-(2-(1-((tetrahydrofuran-3- yl)nethyl)-1H pyrazol -4-
ylamno)-[1,2,4]triazolo[1,5- a]pyridin-8-yl)benzonitrile 386.2 182 N SIN
OCH3N H3dwe-20ep/1seismoxyphenyl) - N- (1- ((1- et hyl pyrrol i di RC3AIS2009/048017
yl')methyl ) -1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyridin- 2-amne 404.2
183 / N-N x N el O=S=ON 6H3H3d N-(1-((1-nethylpyrrolidin-3-

yl)met hyl) - 1H pyrazol -4-y1)- 8-(4- (nethyl sul fonyl)phenyl) -
[1,2,4]triazol|o] 1, p2. 1 184 N-.,---\.

N|Si N CNCN-

H3C 4- (2-(1-((1-me B

yl am no) 41, 2, 4

Jtri
118

o- a] FyRHYI n-  2-am ne 4

t hylly Ndi n3-yl ) net |

azol of 1, 5- yridi n- 84
cl

NH
" O

1yl )

- 1H pyrazol - 4-

yl ) pEhe

lgre-pheayl)-

[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-N-cyclohexyl-
benzamide

446.0

119

N-Cyclohexyl-4-[8-(3-
trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

480.1

120

N-(1-Methyl-piperidin-4-yl)-4-[8
{3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

4951

121

N-(2-Morpholin-4-yl-ethyl)-4-[8
(3-trifluoromethyl-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzamide

511.1

122

N-(3-Morpholin-4-yl-propyl)-4-

[8-(3-trifluoromethyl-phenyl)-

[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino}-benzamide

525.1

123

Ci

OH

4-[8-(3-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino]-benzoic acid

365.0

109




399.2 185 /11 CN N I\i,N1 HNIle OH (S)-4-(2-(4-(3- hydroxypyrrolidine-1-
car bonyl ) phenyl annino)- [1,2,4]triazolo[1l,5-a]pyridin- 8-yl)benzonitrile
424.9 WWOQ0®/1558551PCT/ US2009/ 048017 186 " 441 CN N RNTAWUSRII0p8017 bH
(R -4-(2-(4-(3- hydroxypyrrolidine-1- carbonyl)phenyl am no) -
[1,2,4]triazolo[1,5-a]pyridin- 8-yl)benzonitrile 425.0 187 / 1\O\NH N . OH

A\
>_ N 4-[8-(3-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
124 ylamino]-N,N-dimethyl- 392.1
benzamide
\>‘NH 4-[8-(3-Chloro-phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-
125 ylamino]-benzoic acid methyl 379.0
OCH;, ester
\>_NH 4-[8-(3-Trifluoromethoxy-
phenyl)-[1,2,4]triazolo[1,5-
126 a]pyridin-2-ylamino]-benzoic 429.0
OCH; acid methyl ester
OCF,

EXAMPLE 127

\>—NH

4-(8-(1-cyclopentyl-1H-pyrazol-4-y1)-[1,2.4]triazolo[1,5-a]pyridin-2-

ylamino)benzoic acid
Z>N-N
S—NH
Q‘\/gN>—

Br

OCH;
o)

methyl 4-(8-bromo-[1,2.4]triazolo[1,5-a]pyridin-2-ylamino)benzoate

[0285] A suspension of 8-bromo-[1,2,4]triazolo{1,5-a]pyridin-2-amine (2.8 g,
13.2 mmol, 1 equiv), methyl 4-iodobenzoate (3.4 g, 13 mmol, 1.0 equiv),
10 cesium carbonate (8.4 g, 26 mmol, 2.0 equiv), 4,5-bis(diphenylphosphino)-
9,9-dimethylxanthene (763 mg, 1.32 mmol, 0.10 equiv), and palladium (II)
acetate (300 mg, 1.32 mmol, 0.10 equiv) in dioxane (100 mL) was heated at
110



el ocH3 3-(8-(4-nethoxyphenyl)- [1,2,4]triazolo[1l,5-a]pyrid in-

2-yl am no)benzoic acid 361.1 188 / NN, --- - el NN OCH3

8- (4- et hwRyepiversysy- N- (1- ((tetrahydro-2H pyran-4- PCT/US2009/048017

yl)nmet hyl)-1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyrid in- 2-am ne 405.2
189 / NI-Nli _NH N _,--\_ N SiN O=.s=0 CH3 8-(4- (nethylsulfonyl)phenyl)-N
(1-((tetrahydro-2 H pyran-4- yl)nethyl)-1H pyrazol -4-yl)-

[1, 2, 4] triazol o] 3052 @AFqYT ihdi The Zeagtibmenidhide vai Fdolell to Mom temperature and

diluted with dichloromethane (100 mL). The resulting solids were filtered and
sequentially rinsed with water (3 x 50 mL) and methanol (2 x 20 mL). The
solids were dried in vacuo to afford methyl 4-(8-bromo-[1,2,4]triazolo[1,5-

5 a]pyridin-2-ylamino)benzoate (3.1 g). 'H NMR (400 MHz, DMSO-ds), &:
10.42 (s, 1 H), 8.87 (m, 1 H), 7.93 (m, 1 H), 7.92 (d, /= 8.8 Hz, 2 H), 7.77 (d,
J=8.8Hz 2H),7.00(dd,/=7.4,6.9 Hz, 1 H),3.81 (s, 3 H).

= N’N
S—NH
AN \N>_
\\
N—NH OCHg3
O

10 methyl 4-(8-(1-cyclopentyl-1H-pyrazol-4-y1)-[1,2.4]triazolo[1,5-a]pyridin-2-
ylamino)benzoate

[0286] A suspension of methyl 4-(8-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-
ylamino)benzoate (0.800 g, 2.30 mmol, 1 equiv), 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole (894 mg, 4.60 mmol, 2.00 equiv), 1,1’-

15 bis(diphenylphosphino)ferrocenepalladium(ll) chloride (376 mg, 0.461 mmol,
0.200 equiv) and cesium carbonate (1.50 g, 4.61 mmol, 2.00 equiv) in 5:1 1,2-
dimethoxyethane / water (6 mL) was evacuated and back-filled with nitrogen
(3x). The reaction mixture was heated at 140 °C for 30 min in the microwave.
LCMS of the reaction mixture showed ~60% conversion, and additional

20 bis(diphenylphosphino)ferrocenepalladium(II) chloride (95 mg, 0.12 mmol,
0.05 equiv) and 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole
(225 mg, 1.16 mmol, 0.500 equiv) were added. The reaction mixture was then
heated at 140 °C for 30 min in the microwave. The solids were collected by
filtration and purified by flash column chromatography (10% methanol, 1%

25 ammonium hydroxide in dichloromethane) to afford a gray solid (620 mg,

80% yield). LCMS (ESI) m/z: 335.0.
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SI-N CN 4-(2-(1-((tetrahydro-2H pyran-4-yl)nethyl)-1H pyrazol -4-yl am no) -
[1,2,4]triazolo[1,5-a]pyridin- 8-yl)benzonitrile 400.2 191 / NN Si CN
4- (2- (1- (wetzn@mpassno- 2H pyran-4-yl) - 1H pyrazol - 4- yl anPo@)us2009/048017
,2,4]triazolo[1, 5- alpyrid in-8-yl)benzonitrile 386.2 WO
2009/ 155551PCT/ US2009/ 048017 192 N 40 0=S=0 6H3 8-(4- (nethylsu
| fonyl ) phenyl)-N (1-(tetrahydro-2H pyran-4- yl)-1H pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a] pyridin- 2-zm nhzg%ﬁq& 1 193/ NN -NH

XN

N
N-N OCH,
S
methyl 4-(8-(1-cyclopentyl-1H-pyrazol-4-y1)-[1.2.4]triazolo[1,5-a]pyridin-2-

ylamino)benzoate

[0287] A suspension of methyl 4-(8-(1H-pyrazol-4-yl)-[1,2,4]triazolo[1,5-

5 a|pyridin-2-ylamino)benzoate (43 mg, 0.13 mmol, 1 equiv), cyclopentyl

bromide (41 uL, 0.38 mmol, 3.0 equiv) and cesium carbonate (126 mg, 0.383

mmol, 3.0 equiv) in N, N-dimethylformamide (1 mL) was heated at 100 °C.

After 2 h, the reaction mixture was diluted with ethyl acetate, and the resulting

solution was washed with saturated aqueous sodium chloride solution. The

10 collected organic was concentrated. Purification of the resulting residue by

flash column chromatography (20% ethyl acetate in dichloromethane)

afforded a white solid (23.5 mg, 45% yield). 'H NMR (400 MHz, DMSO-dj) &

10.18 (s, 1 H), 8.74 — 8.55 (m, 2 H), 8.32 (s, 1 H), 7.91 (dd, J=13.9, 8.1 Hz, 3

H), 7.85 (d,J=8.9 Hz, 2 H), 7.10 (t, J=7.0 Hz, 1 H), 4.81 (s, 1 H), 3.82 (s, 3

15 H),225-2.11(m,2),2.11 - 1.93 (m,2 H), 1.85(d,J=3.5Hz, 2 H), 1.77 -
1.63 (m, 2 H).

4-(8-(1-Cyclopentyl-1H-pyrazol-4-y1)-[1,2.4]triazolo[1,5-a]pyridin-2-
ylamino)benzoic acid

[0288] Made by following the procedure described for the preparation of 4-(8-
20 (3-trifluoromethyl)phenyl-[ 1,2,4]triazolo[1,5-a]pyridine-2-ylamino)benzoic
acid and making non-critical variations. 'H NMR (400 MHz, DMSO-ds) §
12.43 (s, 1 H), 10.12 (s, 1 H), 8.74 — 8.60 (m, 2 H), 8.32 (s, 1 H), 7.90 (t, J =
6.8 Hz, 3 H), 7.83 (d, J= 8.8 Hz, 2 H), 7.09 (s, 1 H), 4.81 (d, J= 7.0 Hz, 1H),
2.16 (m, 2 H), 2.00 (m, 2 H), 1.94 — 1.79 (m, 2 H), 1.72 (dd, J = 14.6, 8.1 Hz,
25 2 H).
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N cH3 SIH3cO HO OCH3 4- (8- (4-nethoxyphenyl)-
[1,2,4]triazolo[1,5-a] pyridin- 2-ylannino)-2,6- dinethylbenzoic acid 389.1
194 NI - N-WbI 28®/1555511, N el N OCH3N 1 CH3 8- ( 4- met hoxyphenpCrAIN2{02/048017
((1-net hyl pi peridi n-4- yl)nmethyl)-1H pyrazol -4-y1)-
[1,2,4]triazolo[1,5-a]pyridin- 2-amine 418.2 195/ NN \/-\NH N _- _--\_ N
40N 0=s=0N 61- 13\ CH3 N-(1-((1-nethyl piperidin-4-

yl ) met hyl) - 1Hpyrazol - 4-y1) - 8-(4- EXAMPLE 128

~ N/N\>—NH
A \N Z/,\\\
NN
CHs
OCHs HO

(R)-1-(4-(8-(4-methoxyphenyl)-[1.2.4]triazolo[1,5-a]pyridin-2-ylamino)-1H-
pyrazol-1-yDpropan-2-ol

=

N/N\>—NH
SN 2

OCHj

8-(4-methoxyphenyl)-[1,2.41triazolo[1,5-a]pyridin-2-amine

[0289] Made by following the procedure described for the preparation of 8-(3-
(trifluoromethyl)phenyl)-[1,2,4]triazolof[1,5-a]pyridin-2-amine with 4-

10 methoxyphenyl boronic acid and making non-critical variations.

OCH;

2-i0do-8-(4-methoxyphenyl)-[1,2.4]triazolo[1,5-a]pyridine

[0290] A solution of potassium iodide (5.4 g, 32 mmol, 3.9 equiv) and sodium

15 nitrite (1.73 g, 25.1 mmol, 3.00 equiv) in water (10 mL) was added over 5 min
to a solution of 8-(4-methoxyphenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine

(2.01 g, 8.36 mmol, 1 equiv) and p-toluenesulfonic acid (7.3 g, 38 mmol, 4.6

equiv) in acetonitrile at 24 °C. After 19 h, the reaction mixture was diluted

with ethyl acetate (250 mL), and the resulting solution was washed

20 sequentially with water (2 X 120 mL) and saturated aqueous sodium choride
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(et hyl sul fonyl ) phenyl)- [1,2,4]triazol o[1,5-a]pyridin- 2-am ne 466.2 196 /
N-11 4-(2-(1-((1-nethyl piperidin4-yl)nethyl)-1H pyrazol - 4-

yl am no) -Wwo,28¢iss3stazol o[ 1, 5- a] pyridin-8-yl)benzoni tripCe/u$2@9248017 NH
-IV)----- \ NelNCNN\ CH3 197 /N-1\ 1\ i.N, CH3 OCH3

8- (4- nnet hoxyphenyl)-N-(1- (1-nethylpiperidin-4-y1)-1 H pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a]pyridin- 2-amne 404.2 WO

2009/ 155551 PCT/ USER8h 0rB0hT). 1 98e/ coledded ddhinidl wastdrizd@grfhagnesium sulfate,

filtered, and concentrated in vacuo.  Purification by flash column
chromatography (20—30% ethyl acetate in heptane) provided product as a
light yellow solid (1.92 g, 65% yield). 'H NMR (400 MHz, CDCl3), 8: 8.46

5 (dd, J=6.8, 1.0 Hz, 1 H), 7.96 (m, 2 H), 7.59 (dd, J= 7.4, 1.1 Hz, 1 H), 7.01-
7.06 (m, 3 H), 3.86 (s, 3 H).

Preparation of (R)-1-(4-amino-1H-pyrazol-1-yl)propan-2-ol

[0291] To a solution of 4-nitropyrazole (44.7 mg, 0.395 mmol, 1 equiv) in
10 (R)-propylene oxide (1 mL) was added cesium carbonate (78 mg, 0.24 mmol,
0.61 equiv) at 24 °C. After 64 h, the reaction mixture was partitioned between
ethyl acetate (3 mL) and half-saturated aqueous sodium chloride solution (3
mL). The organic was separated, and the remaining aqueous phase was
extracted with ethyl acetate (2 x 3 mL). The collected organic was dried over
15 anhydrous sodium sulfate, filtered, and concentrated. The resulting residue
was dissolved in methanol (4 mL) and circulated through a H-Cube®
continuous-flow hydrogenation reactor (ThalesNano) ﬁtted with a palladium
on carbon catalyst cartridge at 30 °C. The resulting solution was concentrated
in vacuo to provide product as a pink oil, which was used without further
20 purification. "H NMR (500 MHz, CDCls), &: 7.17 (s, 1 H), 7.01 (s, 1 H), 4.13
(m, 1 H), 4.00 (dd, J=13.8, 2.7 Hz, 1 H), 3.84 (dd, J = 13.8, 7.9 Hz, 1 H),

3.47 (s, 1 H), 3.15 (brs, 2 H), 1.18 (d, /= 6.3 Hz, 3 H).

(R)-1-(4-(8-(4-methoxyphenvD)-[1.2 4]triazolo[1,5-alpyridin-2-ylamino)-1H-
pyrazol-1-yDpropan-2-ol

25 [0292] A suspension of 2-iodo-8-(4-methoxyphenyl)-[1,2,4]triazolo[1,5-
a]pyridine (53.6 mg, 0.153 mmol, 1 equiv), (R)-1-(4-amino-1H-pyrazol-1-
yDpropan-2-ol (27 mg, 0.19 mmol, 1.2 equiv), sodium tert-butoxide (43.1 mg,
0.448 mmol, 2.94 equiv), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene
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6H3 N-(1-(1-nmethyl piperidin-4- yl)-1H pyrazol-4-yl)-8-(4-

(met hyl sul fonyl ) phenyl)- [1,2,4]triazolo[1,5-a]pyridin- 2-amne 452.1 199

/[ N11> elwd.20@H358IN 4- (2- (1- (1- net hyl pi peridin- 4-y1l) - 1FCpyusamolo48H7

yl arnino) 41, 2,4]triazolo[1,5- a]pyridin-8-yl)benzonitrile 399.2 200 0 / \
g-CH3 N\8 IVN 1 HN O H3C NCH3 N-ethyl -N-nethyl -4-(8-(4-

(met hyl sul fonyl ) phenyl)- [1,2,4]triazol o[ 1, 5-a] pyridin- 2-ylam no)benzam de
450.1 201 sil OckBs5.2O  mg, 0.0263 mmol, 0.172 equiv) and

tris(dibenzylideneacetone)dipalladium (0) (10.5 mg, 0.0115 mmol, 0.0751

equiv) in dioxane (2 mL) was heated at 170 °C in the microwave for 15 min.
The reaction mixture was partitioned between saturated aqueous sodium
5 chloride solution (5 mL) and ethyl acetate (5 mL). The organic was separated,
and the aqueous layer was extracted with ethyl acetate (2 X 5 mL). The
collected organic was dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo. Purification by flash column chromatography (5%
methanol in dichloromethane) afforded product as a white solid (42.4 mg,
10 73% yield). 'H NMR (400 MHz, DMSO-dg), &: 9.32 (s, 1 H, NH), 8.64 (dd, J
=6.6,0.9Hz, 1 H), 8.13 (dd, J=8.8 Hz, 2 H), 7.81 (s, 1 H), 7.74 (dd, J= 7.5,
0.9 Hz, 1 H), 7.47 (s, 1 H), 7.08 (d, J= 8.9 Hz, 2 H), 7.03 (t, /= 7.0 Hz, 1 H),
492 (d, J=4.7 Hz, 1 H, OH), 3.96 (m, 3 H), 3.83 (s, 3 H), 1.04 (d, /= 5.8
Hz, 3 H).

15 EXAMPLE 129

8-(4-Methoxyphenyl)-N-(1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-yl)-
[1.2.41triazolof1,5-a]lpyridin-2-amine

O,N

®

0]

20 4-nitro-1-(tetrahydro-2H-pyran-4-y1)-1H-pyrazole

[0293] Procedure adapted from Zabierek, A. A.; Konrad, K. M.; Haidle, A. M.
Tetrahedron Lett. 2008, 49, 2996.

[0294] To a solution of 4-nitro-1H-pyrazole (0.40 mg, 3.5 mmol, 1 equiv), 4-

hydroxy-tetrahydropyran  (0.36 g, 3.6 mmol, 1.0 equiv) and
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CH3 4-(8-(3-isopropyl phenyl)- [1,2, 4]triazolo[1, 5-a]pyridin-
2-yl am no)benzoic acid 373.1 202 / N-MNH N 3-(8-(3-isopropyl phenyl) -

[ 1, 2, 4] t r We2009%0(5355%- a] pyri di n-

cH3 203\

pyran-2-yl)nmethyl)-1H pyrazol -4-yl am no) -

CNILN\ N1 HN I (R -4-(2-(1-((tetrahydro-2H

8-yl)benzonitrile 400.0 WO 2009/ 155551PCT/ US2009/ 048017 204 /* CN N

10

15

20

25

triphenylphosphine (1.1 g, 4.2 mmol, 1.3 equiv) in tetrahydrofuran (10 mL) at
20 °C was added dibenzylazodicarboxylate (1.1 g, 4.6 mmol, 1.3 equiv) in
tetrahydrofuran (2 mL) over 5 min. After 3 h the reaction mixture was
concentrated in vacuo, and the resulting residue was purified by flash column
chromatography (40% ethyl acetate in hexanes) to afford product as white
solid (568 mg, 81% yield). 'H NMR (400 MHz, CD;0D) § 8.64 (s, 1H), 8.13
(s, 1H), 4.49 (s, 1H), 4.15 — 3.94 (m, 2H), 3.72 — 3.45 (m, 2H), 2.24 — 1.95 (m,
4H).

1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amine

[0295] A solution of 4-nitro-1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazole (568
mg, 2.88 mmol, 1 equiv) in methanol was circulated through a H-Cube®
Continuous-flow hydrogenation reactor (ThalesNano) fitted with a palladium
on carbon catalyst cartridge at 50 °C. The collected solution was concentrated
in vacuo to afford product as pink solid (458 mg, 95% yield). LCMS (ESI)
m/z: 168.0.

8-(4-Methoxyphenyl)-N-(1-(tetrahydro-2H-pyran-4-y1)-1H-pyrazol-4-yl)-

[1.2.4]triazolof1.5-alpyridin-2-amine

[0296] Made by following the procedure described for the preparation of (R)-
1-(4-(8-(4-methoxyphenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-1H-
pyrazol-1-yl)propan-2-ol with 1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-
amine and making non-critical variations. "H NMR (400 MHz, DMSO-dy) &
9.31 (s, 1H), 8.64 (dd, J= 6.6, 0.9 Hz, 1 H), 8.14 (d, /= 8.9 Hz, 2 H), 7.87 (s,
1 H), 7.73 (m, 1 H), 7.50 (s, 1 H), 7.08 (d, J= 8.9 Hz, 3 H), 4.35 (m, 1 H),
3.98 (dd, J=13.4,10.9 Hz, 2 H), 3.83 (s, 3 H), 3.47 (m, 2 H), 1.93 (m, 4 H).

[0297) Examples 130-312 shown in Table 2 were prepared according to the

above-described methods.
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1 HNI H3d (R -4-(2-(1-((21- nethyl piperidin-2- yl)methyl)-1H pyrazol -4-
ylam no) 11, 2, 4] triazolo[1,5- a]pyridin-8-yl)benzonitrile 413.2 205 /4. CN
N NN N IwBidooy/iNssst (S)-4-(2-(1-((tetrahydro-2H pyran- PCyrySeevloysoy7 1H-
pyrazol -4-ylamno)- [1,2,4]triazolo[1,5-a]pyridin- 8-yl)benzonitrile 400.0

206 /41 CN NN INNI HNIT N -1\i-D
TABLE 2
Ex Structure Name (ELS?)M ”S;' /7
~n-N
1 S—nH
NN methyi 4-(8-(1-cyclopentyl-
1H-pyrazol-4-yl)-
130 Qj \N o [1,2,4]triazolo[1,5-a]pyridin- 403.2
; HyCO 2-ylamino)benzoate
7\
N e
N N O’/S\/ N,N-dimethy!-4-(8-(3-
131 Y CHs (methylsulfonyl)phenyl)- 436.2
HN [1,2,4]triazolo[1,5-a]pyridin- :
©\(O 2-ylamino)benzamide
H3C”N‘CH3
7\
N .0 " ,
N N 5 57 azetidin-1-yl(4-(8-(3-
h CH, (methylsulfonyl)phenyl)-
132 HN [1,2,4]triazolo[1,5-a]pyridin- 448.1
2-
\©\(O ylamino)phenyl)methanone
O
7N\
N o)
N. N O//S\’ (3-methoxyazetidin-1-yl)(4-
J CHs (8-(3-
(methylsulfonyl)phenyl)-
133 ©YO 1,2 4Jriazolf1 Salpyridin- | 4782
<> ylamino)phenyl)methanone
OCH;
~ N/N>—NH
XN %\\\ 2-(4-(8-(4-methoxypheny!)-
N [1,2,4]triazolo[1,5-a]pyridin-
134 N 2-ylamino)-1H-pyrazol-1- 3512
H yl)ethanol
OCH; HO

117




H3c (S)-4-(2-(1-((2- nethyl piperidin-2- yl)methyl)-1H pyrazol -4-

ylamno)-[1,2,4]triazolo[1,5- a]pyridin-8-yl)benzonitrile 413.2 207 N--N13,\

7---NH -)W0-2009/158651 \ N N-N HO H C CH3 4- (8- (1-i sobutylPCHASZ0000a8017

4-y1)11, 2, 41triazol o[ 1,5- a] pyridin-2-ylam no)benzoic acid 377.1 208 N-- NI\

.NH )--.--z-"N 3-(8-(1-isobutyl-1H pyrazol - 4-y1)41, 2,41triazol o[ 1, 5-
a)l pyridi n-2-yl am no) benzoic acid 377.2 41 nCH
~ N’N\>—NH
\ o
N 7 N\ 5-(8-(4-methoxyphenyl)-
135 — [1,2,4]triazolo[1,5-a]pyridin- 362.1
OH 2-ylamino)picolinic acid
(0]
OCH,3
e
N
NON 50 (3-hydroxyazetidin-1-yl)(4-
Y CHs (8-(3- 464.0
136 HN (methylsulfonyl)phenyl)- ’
\©\(O [1,2,4]triazolo[1,5-alpyridin-
2-
<> ylamino)phenyl)methanone
OH
e
N _O .
N._N O’/S\ (R)~(3-hydroxypyrrolidin-1-
HWN/ CHs yI)(4-(8-(3-
(methylsulfonyl)phenyl)-
137 \©\fo [1,2,4]triazolo[1,5-a]pyridin- 478.2
2-
N ylamino)phenyl)methanone
HO
e
N
N N o57° (R)-(3-hydroxypiperidin-1-
Y 9w y1)(4-(8~(3-
HN (methylsulfonyl)phenyl)-
138 ©YO [1.2 4]triazolo[1,5-alpyridin- | 492
2-
N ylamino)phenylmethanone
o
e
N .0 .
N._N O//S\’ (S)-(3-hydroxypyrrolidin-1-
HWN/ CH, ) (4-(8-(3-
(methylsulfonyl)phenyl)-
139 o [1.2 4]triazolo[1.5-ajpyridin- | 4782
2.
N ylamino)phenyl)methanone
HO'
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N-N H3c CH3

WD 2009/ 155551PCT/ US2009/ 048017 209 "

OCH3 N\ NN |

N, NN14 N(4-(1Htetrazol -5- yl)phenyl)-8-(4- nethoxyphenyl)-

[ 1, 2, 4] t r We2009%0(5355%- a] pyri di n-

4-(2-(1-(tetrahydro-2Hpyran-4-yl)-1H pyrazol - 4-
ylam no)-[1, 2,4]triazolo[1,5- a]pyridin-8-yl)benzoic acid 405.1 211

H3C .N.N \NH N

HN 40 H

2-am ne 384.9 210 / N-N prTXuskbodvoksoet HO

7 N\
N— o -
NN 87 (S)-(3-hydroxypiperidin-1-
h 0" TH, ( yl)(”}:—(S-I(3-h )
HN methylsulfonyl)phenyl)-
140 \©YO [1,2,4]triazolo[1,5-a]pyridin- 492.1
2-
N ylamino)phenyl)methanone
HO‘“LJ
= N/N\
NH
X \N>_ N 5-(8-(4-methoxyphenyl)-
i 7\ [1.2,4]triazolo[1,5-alpyridin- | g0
— CHg 2-ylamino)-N,N- '
N dimethylpicolinamide
O  CHs
OCH,3
e
N 0
NYN 0 cH, (3-aminoazetidin-1-yl)(4-(8-
HN (3-(methylsulfonyl)phenyl)-
142 \©\f [1,2,4]triazolo[1,5-a]pyridin- 463.1
0) 2.
N ylamino)phenyl)methanone
NH,
Z>N-N
- \N\%NH (R)-2-(4-(8-(4-
- CH methoxyphenyi)-
143 SN [1,2,4]triazolo[1,5-a]pyridin- 365.2
2-ylamino)-1H-pyrazol-1-
OH yl)propan-1-ol
OCHs
Z>N-N
P (S)-2-(4-(8-(4-
7R methoxyphenyl)-
144 N/N [1,2,4]triazolo[1,5-a]pyridin- 365.1
2-ylamino)-1H-pyrazol-1-
CHs yl}propan-1-ol
OCH, HO
Y 2-flUoro-4-(8-(4-
N methoxyphenyl)-
145 H\N( F [1,2,4]triazolo]1,5-a]pyridin- 379.0
o 2-ylamino)benzoic acid
OH
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ik 1110104 4-(8-(3-fluorophenyl)-6- nethyl-[1,2,4]triazolo[1, 5-

a)l pyridin-2-ylam no)benzoic acid 363.1 212 CI NONH NIi SIOH

4- ( 6- chl owo-280%13s55fil uor ophenyl ) -
2-yl am no) benzoic acid 383.0 213
((tetrahydrofuran-2- yl)methyl)-1H pyrazol-4- ylamno)-[1,2,4]triazolo[1, 5-

al pyridin-8-yl)benzonitrile 386.3 214 / \

\' 11 CN M NN |

ON N\ NIN HN |

[1,2,4]triazol o 1, 5- a] pgTiu$2e09/048017
HN\ (R)-4-(2-(

1-

%OCHS
N
N N 2,6-difluoro-4-(8-(4-
methoxyphenyl)-
148 HWN/ F [1.2 4ltriazolo[1,5-ajpyridin- | 227"
\Qi(o 2-ylamino)benzoic acid
F  OH
-N
& S—NH
XN Z:\ 8-(4-isocyanophenyl)-N-(1-
& _N- methyl-1H-pyrazol-4-yl)-
147 N“" CH [1.2 4liriazolo[1,5-alpyridin- |  >10-2
2-amine
CN
-N
ST
XN Z:\ N-(1-methyl-1H-pyrazol-4-
N N~cH yl)-8-(4-
148 N 8 (methylsulfonyl)phenyl)- 369.1
[1,2,4]triazolo[1,5-a]pyridin-
0=8=0 2-amine
CH,
~ N’N\>—-NH
YN Z=\ oH 4-(2-(1-ethyl-1H-pyrazol-4-
149 \N/N\/ ® ylamino)-[1,2,4]triazolo[1,5- 330.1
a]pyridin-8-yl)benzonitrile
CN
7w
XN — N-(1-ethyl-1H-pyrazol-4-yl)-
N 8-(4-
150 N (methylsulfonyl)phenyl)- 383.1
[1,2,4]triazolo[1,5-a]pyridin-
S 2-amine
LR
-N
~ S—NH
SN (R)-1-(4-(8(4-
z\,\\N (methylsulfonyl)phenyl)_—
151 N [1,2,4]triazolo[1,5-a]pyridin- 413.2
CH,3 2-ylamino)-1H-pyrazol-1-
_ yl)propan-2-ol
7P CH HO
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N\ 1", 00 (S)-4-(2-(1- ((tetrahydrofuran-2- yl)nmethyl)-1H pyrazol -4-
ylamno)-[1,2,4]triazolo[1,5- a]pyridin-8-yl)benzonitrile 386.3 WO

2009/ 155580RO® 13835009/ 048017 215 / N-N1 -NH afr HO PCT/US2009/048017
4-(8-(3,4-difluorophenyl)- [1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)benzoic
acid 367.1 216 / NN-NH, n3t.... 11 lel OH 4-(8-(3-fluorophenyl)-7-
met hyl 41, 2, 4]triazolo[1,5- a]pyridin-2-ylam no)benzoic acid 363.1
7 N’N
P (R)-4-(2-(1-(2-
N z\\\ hydroxypropyl)-1H-pyrazol-
152 NN 4-ylamino)- 360.1
[1,2,4]triazolo[1,5-a]pyridin-
CHy 8-yl)benzonitrile
CN HO
N-N
PNaly (R)4-(2-(1-(1-
N Z‘:\ hydroxypropan-2-yl)-1H-
153 WL IR pyrazol-4-ylamino)- 360.1
[1,2,4]triazolo[1,5-a]pyridin-
OH 8-yl)benzonitrile
CN
~ N'N
Py (S)-4-(2-(1(1-
N Z:\ hydroxypropan-2-yl)-1H-
154 NN sCHa pyrazol-4-ylamino)- 360.2
\( [1,2,4]triazolo[1,5-a]pyridin-
OH 8-yl)benzonitrile
CN
N
N \N 4-(8-(4-methoxyphenyl)-
[1,2,4]triazolo[1,5-a]pyridin-
155 H?\l/ 2-ylamino)-2-methylbenzoic 3751
acid
o}
CHs OH
Z>N-N
sy (S)-1-(4-(B-(4-
N h methoxyphenyl)-
156 NN [1,2,4]triazolo[1,5-a]pyridin- 365.1
CH 2-ylamino)-1H-pyrazol-1-
s yl)propan-2-ol
OCH;,4 HO
/’N1§>—NH
NS = (R)-2-(4-(8-(4-
N\ _N_ «CHs (methylsulfonyl)phenyl)-
157 N 1 [1,2,4]triazolo[1,5-a]pyridin- 4131
OH 2-ylamino)-1H-pyrazol-1-
0=5=0 yl)propan-1-ol
CHs
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217 CI N-N\ \j--NHN11 le O ,HO 3 N\CH3 4-(6-chl oro-8-(3-
fluorophenyl)- [1,2,4]triazolo[1, 5-a]pyri d| - 2-ylam no)-N, N-
di et hyl bE02aode55410. 1 218 " 4. N IVNF 1 HN | eOH O PCT/US2009/048017
4-(8-(2-fluorophenyl)- [1,2,4]triazol o[ 1, 5- ] pyridi n- 2-yl am no)benzoic
acid 349.3 219 H3c \' . M\ NNvNIl HNIleOH O
Z NN
< JNH (S)-4-(2-(1-(2-
N Z:\ H39 hydroxypropy!)-1H-pyrazol-
158 S-N~""0oH 4-ylamino)- 360.1
[1,2,4]triazolo[1,5-a]pyridin-
8-yl)benzonitrile
CN
~ N’N\>—NH
NN Z:\ HsC (S)-1-(4-(8~(4-
S N~ (methylsulfonyl)phenyl)-
159 N ~oH [1,2,4]triazolo[1,5-alpyridin- 413.2
2-ylamino)-1H-pyrazol-1-
0=5=0 yl)propan-2-ol
CHa
~ N/N\>—NH
NN = (S)-2-(4-(8-(4-
N N _,CH, (methylsulfonyl)phenyl)-
160 N \( [1,2,4]triazolo[1,5-alpyridin- | 413.1
OH 2-ylamino)-1H-pyrazoi-1-
0=5=0 yl)propan-1-ol
CHs;
~ N/N\>—NH
XN 2-chloro-4-(8-(4-
methoxyphenyl)-
161 [1.2.4ltriazolo[1,5-ajpyridin- | o0
Cl o 2-ylamino)benzoic acid
HO
OCHj3
~ N/N\>—NH
XN 2-chloro-4-(8-(4-
cyanophenyl)-
162 [1.2.4]triazolo[1 5-alpyridin- | >20-0
cl o} 2-ylamino)benzoic acid
HO
CN
o]
Il
N!“ \ O N,N-dimethyl-4-(8-(4-
N (methylsulfonyl)phenyl)-
163 H?: [1,2,4]triazolo[1 5-alpyridin- | %4
CHj 2-ylamino)benzamide
N‘CH3
O
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4-(8-o0-tolyl- [1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)benzoic acid 344.9

220 H3C.."....NN\NH N . SI NCH3 'CH3 4-(8-(3-fluorophenyl)-6-

met hyl 41, R0o4pawissssol o[ 1, 5- a] pyri di n-2-yl am no)-N, N- di werhyskenzsont de

390.1 WD 2009/ 155551PCT/ US2009/ 048017 221 H3CN-N\NH N 11 |.1NH oCH3

4- (8- (3-fluorophenyl)-6- nmethyl 41, 2,4]triazolo[1,5- a]pyridin-2-ylamno)-N

met hyl benzam de_376.1 222 CINN\NH O SINH
0

/ \ 0o
Q@ﬁ Ca (4-(8-(4-
N \N o (methylsulfonyl)phenyl)-
164 Y [1,2,4]triazolo[1,5-a]pyridin- 478 1
HN 2-
(\O ylamino)phenyl)(morpholin
N\) o)methanone
0]
Z>N-N
~ \N\>—NH 8-(4-methoxyphenyl)-N-(1-
Z_“\\ (tetrahydrofuran-3-yl)-1H-
165 NN pyrazol-4-yl)- 377.2
\OO [1,2,4]triazolo[1,5-a]pyridin-
2-amine
OCH3
~y-N
_ N\N\>_NH 8-(4-
21‘\ (methylsulfonyl)phenyl)-N-
SN (1-(tetrahydrofuran-3-yl)-
166 4251
o 1H-pyrazol-4-yl)-
[1,2,4]triazolo[1,5-a]pyridin-
o:§:o 2-amine
CHsz
Z>N-N
« \N\>-NH 8-(4-isocyanophenyl)-N-(1-
Z:\ (tetrahydrofuran-3-yl)-1H-
167 NN pyrazol-4-yl)- 372.1
Q [1,2,4]triazolo[1,5-a]pyridin-
2-amine
CN
' 0
N 0 (4-(8-(4-
NYN (methylsulfonyl)phenyl)-
168 HN [1 ,2,4]tr|azolc;[_1 ,5-a]pyridin- 4621
o) ylamino)phenyl)(pyrrolidin-
| 1-yl)methanone
N
NYN 4-(8-(4-cyanophenyl)-
[1,2,4]triazolo[1,5-a]pyridin-
169 HN 2-ylamino)-N,N- 383.2
0 dimethylbenzamide
NS
HaC™ “CHj
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0scH3 4-(6-chloro-8-(3- fluorophenyl)-

[1,2,4]triazol o[ 1, 5-a] pyridin-

2-ylam no) - N- net hyl benzam de 396.1 223 7-NH H3cN 41 |, HC3 Si N obH3

4- (8- ( 3- fwoanopisessyl ) - 7- met hyl 41, 2, 4] tri azol o[ 1, 5-
a] pyridin-2-yl am no)-N, N di met hyl benzam de 390.1 224 N-1\I-NH N 40 CI HO
4-(8-(3-chloro-4- fluorophenyl)-
2-yl am no)benzoic acid 383.1 225 11-1\I-NH N el O .

[1,2,4]triazol o[ 1, 5-a] pyri din-

HO OH 5- (2-

PCT/US2009/048017

7\ CN
N
NN 4-(8-(4-cyanophenyl)-
170 Y [1,2,4]triazolo[1,5-a]pyridin- 356.3
HN . . .
2-ylamino)benzoic acid
0]
OH
Z NN
NH
x \N>_Z/.\\\ 2-(4-(8-(4-methoxyphenyl)-
N [1,2,4]triazolo[1,5-a]pyridin-
e N 2-ylamino)-1H-pyrazol-1- 3651
Kfo yhacetic acid
OCHjs HO
Z>N-N
~ \N\>—NH 8-(4-methoxyphenyl)-N-(1-
Z:\ (1-methylpyrrolidin-3-yi)-
172 SN 1H-pyrazol-4-yl)- 390.2
Q [1,2,4]triazolo[1,5-a]pyridin-
\ 2-amine
OCHs CHa
Z>N-N
~ _ V—NH 4-(8-(4-cyanophenyl)-
N [1,2,4]triazolo[1,5-a]pyridin-
173 2-ylamino)-2- 424.0
CF, o (tnﬂuoromaectit:jyl)benzmc
HO
CN
2 N’N\
NH
AN \N>_Z:\ 4-(2-(1-(1-methylpyrrolidin-
3-yh-1H-pyrazol-4-
N\
174 N \E§ ylamino)-[1,2 4Jtriazolo[1,5- | 022
N a]pyridin-8-yl)benzonitrile
CN CH,
= NfN\
_ D>—NH
XN Z:\ N-(1-(1-methylpyrrolidin-3-
X N yl)-1H-pyrazol-4-yl)-8-(4-
175 N ﬁ (methylsulfonyl)phenyl)- 438.1
N\CH [1,2,4]triazolo[1,5-a]pyridin-
0=5=0 3 2-amine
CHs
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car boxyphenyl am no)- [1,2,4]triazolo[1,5-a]pyridin- 8-yl)-2-fluorobenzoic
acid 393.1 226 CNININN 1 HNI H3c (R-4-(2-(1-((1- rnethyl pyrrolidin-2-
yl ) met hylwolbbopmsssszol - 4- yl am no) 41, 2,4]triazol o[ 1,5- PCT/US2009/048017

a] pyridi n-8-Abenzonitrile 399.1 WD 2009/ 155551PCT/ US2009/ 048017 227 * CN
N INNNI HNI N NH36 (S)-4-(2-(1-((1- methylpyrrolidin-2-

yl)methyl)-1H pyrazol -4- ylamno)-[1,2,4]triazolo[1, 5-

a] pyridi n-8-yQbenzonitril %OCH
3
N— 4-(8-(4-methoxyphenyl)-
Ny N [1,2,4]triazolo[1,5-alpyridin-
176 H\rl\l/ 2-ylamino)-2- 4291
(trifluoromethyl)benzoic
0 acid
CF3; OH
/X CN
N
Ny N (S)-4-(2-(4-(3-
H\Nr hydroxypiperidine-1-
177 carbonyl)phenylamino)- 439.0
o) [1,2,4]triazolo[1,5-a]pyridin-
\ 8-yl)benzonitrile
L.,
N
Ny N (R)-4-(2-(4-(3-
HI hydroxypiperidine-1-
178 carbonyl)phenylamino)- 439.0
o) [1,2,4]triazolo[1,5-a]pyridin-
! 8-yl)benzonitrile
(.,
Z>N-N
- \N\>—NH 8-(4-methoxypheny!)-N-(1-
Z_:\ ((tetrahydrofuran-3-
179 SN yhmethyl)-1H-pyrazol-4-yl)- 391.1
[1,2,4]triazolo[1,5-a]pyridin-
2-amine
OCH, o)
~y-N
“~ N\ H—NH 8-(4-
N z:\N (methylsulfonyl)phenyl)-N-
N’ (1-((tetrahydrofuran-3-
180 ymethyl)-1H-pyrazol-d-yl)- | 439
[1,2,4]triazolo[1,5-a]pyridin-
0=$=0 0 2-amine
CHs
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399.1 228

4-(2-(1Hpyrazol -4- ylamno)-[1,2,4]triazol o[ 1, 5-
al pyridin-8-yl)benzonitrile 302.1 - NH N CN
4- (8- ( 3- fwoaroptsessyl ) - 7- met hoxy-[ 1- a] pyri di n-2-yl anni reYhsspa@oiogsoati d
379.1 230 "F\I-NA "2-NH n41 N-N H3C0 H C CH3

229 H3cO . SI OH

~N-N
\ S—NH
XN Z:\ 4-(2-(1-((tetrahydrofuran-3-
S N yl)methyl)-1H-pyrazol-4-
181 N ylamino)-[1,2,4]triazolo[1,5- 386.2
a]pyridin-8-yl)benzonitrile
CN (0]
~y-N
15—
X N - 8-(4-methoxyphenyl)-N-(1-
S N {(1-methylpyrrolidin-3-
182 N yl)methyl)-1H-pyrazol-4-yl)- 404.2
[1,2,4]triazolo[1,5-a]pyridin-
2-amine
OCHs N
HiC
Z>N-N
. \N\>—NH N-(1-((1-methylpyrrolidin-3-
z:\N yl)methyl)—18l-l—pyrazol—4-yl)-
N (4-
183 (methylsulfonyl)phenyl)- 4821
[1,2,4]triazolo[1,5-a]pyridin-
0=8=0 N 2-amine
CH3 ch
Z NN
__ D—NH
N N Z:\ 4-(2-(1-((1-methylpyrrolidin-
NN 3-ylymethyl)-1H-pyrazol-4-
N
184 ylamino)-[1,.2 4Jtriazolo1 5- | S92
a)pyridin-8-yl)benzonitrile
CN N
H3C
N
Sy (S)-4-(2-(4-(3-
HN hydroxypyrrolidine-1-
185 carbonyl)phenylamino)- 4249
O [1,2,4]triazolof1,5-a]pyridin-
N 8-yl)benzonitrile
OH
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o nmet hyl 4-(8-(1-isobutyl-1H pyrazol-4-yl)- [1,2,41triazolo[1, 5-a]pyridin-
2-yl anni no) benzoate 391.1 231 " . M 1\1,"N THO HNleOH 0 4-(8-(3-

(hydr oxy meolgegysbesmy| ) - [ 1, 2, 4] triazol o[ 1, 5-a] pyri di n- PCymnimoyssenzoi c
acid 361.0 232 " N NNO TH3c-N HN O0' CH3 0 OH 4-(8-(3-

(di met hyl car banoyl ) phenyl ) 41, 2,4]triazol o[1,5- a]pyridin-2-ylam no)benzoic

acid 402.0
N
A
Nj/N (R)-4-(2-(4-(3-
HN hydroxypyrrolidine-1-
186 carbonyl)phenylamino)- 425.0
o [1,2,4]triazolo[1,5-a]pyridin-
N 8-yl)benzonitrile
“OH
= N/N\>7
NH
\ )
N o 3-(8-(4-methoxyphenyl)-
187 oH [1,2,4}triazolo[1,5-a]pyridin- 361.1
2-ylamino)benzoic acid
OCHg
-N
N
\ \N\>_NH 8-(4-methoxyphenyl)-N-(1-
Z:\ ((tetrahydro-2H-pyran-4-
188 NN yl)methyl)-1H-pyrazol-4-yl)- 405.2
[1,2,4]triazolo[1,5-a]pyridin-
2-amine
OCH3 o
-N
N
. \N\>_NH 8-(4-
Z:\ (methylsulfonyl)phenyl)-N-
189 NN (1-((tetrahydro-2H-pyran-4- 4531
yl)methyl)-1H-pyrazol-4-yl)- ’
[1,2,4]triazolo[1,5-a]pyridin-
0=5=0 o 2-amine
CH,
Z>N-N
S \N\>_NH 4-(2-(1-((tetrahydro-2H-
Z:\ pyran-4-yl)methyl)-1H-
190 \N'N pyrazol-4-ylamino)- 400.2
[1,2,4]triazolo[1,5-a]pyridin-
8-yl)benzonitrile
CN o
~ N'N\
NH
S \N>_Z:\ 4-(2-(1-(tetrahydro-2H-
S N pyran-4-yl)-1H-pyrazol-4-
191 N C ylamino)-{1,2 4jtriazolo[1,5- |  S°0-2
0 a]pyridin-8-yl)benzonitrile
CN
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WD 2009/ 155551PCT/ US2009/ 048017 233 / 10 \ nethyl 4-(8-(4-

(met hyl sul finyl) phenyl) -

407.1 NHvDI 200016581 H3co H3C-0

234 / NNN\NH N .

[1,2,4]triazolo[1, 5-a] pyridin-

el

2-yl am no) benzoat e
PCT/USR09/085810D HO

4-(8-(4- (nethylsulfinyl)phenyl)- [1,2,4]triazolo[1,5-a ridin-
: yl i nyl ) pheny py
2-yl am no) benzoic acid 393.0 235
~n-N
S N\ D—NH 8-(4-
N z:\N (methylsulfonyl)phenyl)-N-
N’ (1-(tetrahydro-2H-pyran-4-
192 \C(\D yl)-1H-pyrazol-4-yl)- 4391
[1,2,4]triazolo[1,5-a]pyridin-
0=5=0 2-amine
CH,
= N'N\
NH
X \N>* 4-(8-(4-methoxypheny3-
CHs [1,2,4]triazolo[1,5-a]pyridin-
193 2-ylamino)-2,6- 389.1
HyC o dimethylbenzoic acid
HO
OCH;
~ N’N\%NH
SN
Z:\ 8-(4-methoxyphenyl)-N-(1-
\N’N ((1-methyipiperidin-4-
194 yl)methyl)-1H-pyrazol-4-yl)- 418.2
{1,2,4]triazolo[1,5-a]pyridin-
OCH, N 2-amine
I
CHs
N/N\>—NH
SN N-(1-((1-methylpiperidin-4-
Z\:\N yhmethyl)-1 8I-I;2yrazo|—4-yl)-
N’ -(4-
195 (methylsulfonyl)phenyl)- 466.2
[1,2,4]triazolo[1,5-a]pyridin-
0=5=0 N 2-amine
CHz (\3H3
-N
o>
" bN 4-(2-(1-((1-methylpiperidin-
196 N’ 4-yl)methyl)-1H-pyrazol-4- 413.2
ylamino)-{1,2,4]triazolo[1,5- ’
alpyridin-8-yl)benzonitrile
CN N
CHs
Z>N-N
« J< JNH 8-(4-methoxyphenyl)-N-(1-
N Z:\ (1-methylpiperidin-4-yl)-1H-
197 NN pyrazol-4-yi)- 404.2
Nech [1,2,4]triazolof1,5-a]pyridin-
8 2-amine
OCHj3

128




/" NN \NH H3co SI N, CH3 bH3 4-(8-(3-fluorophenyl)-7-

met hoxy-[ 1, 2,4]triazol o[ 1,5- a]pyridin-2-ylam no)-N N dinethyl benzam de
406. 1 236whk2bhoNIBssF1 1. H3c - (4-(8-(4- (nethylsul finyl ppharsgdpo48017
[1,2,4]triazol o[1,5-a]pyridin- 2- ylam no)phenyl) (norpholin o)mnmethanone
462.1 237 N1-1\1\ N4AO \ NN H3CO O nethyl 4-(8-(1-(pyridin-2- 1H1

yl met hyl ) - - pyrazol - 4-vy) - [1 2,4]triazol o[ 1, 5-a] pyridin-
7N \>—NH
N-(1-(1-methylpiperidin-4-
yl)-1H-pyrazol-4-yl)-8-(4-
198 N (methylsulfonyl)phenyl)- 4521
“CHs [1,2,4]triazolo[1,5-a]pyridin-
0=5=0 2-amine
CH3
Z N
NH . . .
X Z_:\ 4-(2-(1-(1-methylpiperidin-
4-yl)-1H-pyrazol-4-
> N
199 N \O ylamino){1,2,4]triazolo[1 5 | 992
N‘CH3 a]pyridin-8-yl)benzonitrile
0
/N S—-CH,
1}
N o
NYN N-ethyl-N-methyl-4-(8-(4-
(methylsulfonyl)phenyl)-
200 HN [1,2,4]triazolo[1,5-a]pyridin- 4501
\©\fo 2-ylamino)benzamide
Ha C,N\/CHQ,
4-(8-(3-isopropylphenyl)-
201 [1,2,4]triazolo[1,5-a}pyridin- 373.1
o 2-ylamino)benzoic acid
NS
N @_{O 3-(8-(3-isopropylphenyl)-
202 OH [1,2,4]triazolo[1,5-a]pyridin- 3731
CHs 2-ylamino)benzoic acid
CHj
N:N \N (R)-4-(2-(1-((tetrahydro-2H-
Y pyran-2-ylymethyl)-1H-
203 HN pyrazol-4-ylamino)- 400.0
ﬁw [1,2,4]triazolo[1,5-a]pyridin-
N 8-yhbenzonitrile
=
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2-yl am no) benzoate 426.1 238 NNNi-\NH 041 N-N H3CO O net hyl
4-(8-(1-(pyridin-3- ylnmethyl)-1H pyrazol -4-yl)-

[ 1, 2, 4] t r We2009%0(5355%- a] pyri di n-

2009/ 155551PCT/ US2009/ 048017 239 N -N1,\ 7-NH 41 N-NO HO -

4-(8-(1-(pyridin-2-ylnmethyl)-
[1,2,4]triazolo[1,5-a] pyridin-

1H pyrazol - 4-y1) -
2-yl am no)benzoic acid 412.1 240 1'1-N1\\

2-yl anni no) benzoat e 426. PCT¥82009/048017

7---NH 4104 N{NO

H

O 4- (8- (@p_y@%s-yl met
N
o\

nyl) -

Ny N (R)-4-(2-(1-((1-
Y methylpiperidin-2-
204 HN A ymethyl)-1H-pyrazol-4- 413.2
m’“ ylamino)-[1,2 4]triazolo[1,5-
L(} a)pyridin-8-yl)benzonitrile
N
HsC
N!“ Y (S)-4-(2-(1-((tetrahydro-2H-
\Y pyran-2-yl)methyl)-1H-
205 HN pyrazol-4-ylamino)- 400.0
\@N [1,2,4)triazolo[1,5-a]pyridin-
N\ 8-yl)benzonitrile
D
7 N\ CN
Ny N (S)-4-(2-(1-((1-
Y methylpiperidin-2-
206 AN~ yl)methyl)-1H-pyrazol-4- 413.2
\E':'N ylamino)-[1,2,4]triazolo[1,5-
\ a]pyridin-8-yl)benzonitrile
N
HsC
~n-N
>N
N 4-(8-(1-isobutyl-1H-pyrazol-
N 4-y)-{1,2,4]triazolo[1,5-
207 QI_N 0 a]pyridin-2-ylafgino)benzoic 3771
HO aci
.
CHs
~ N/N\>—NH
XN o) .
©_< 3-(8-(1-isobutyl-1H-pyrazol-
X OH 4-yh-{1,2,4}triazolo[1,5-
208 r}l—N alpyridin-2-ylamino)benzoic 377.2
acid
HsC’Z
CHy
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1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)benzoic acid
412.1 241 N-1'"1 NHN N4/ \ NN HO ----0 4-(8-(1-(2-norpholinoethyl)-

1H pyrazovo4egeissssil, 2, 4] tri azol o[ 1, 5-a] pyri di n- 2-yl ampPad)uses2oisviaci d
434.1 242 " 41 OCH3 yNN HN.Cl , NOH IT O 3-chl oro-5-(8-(4- nethoxyphenyl)-

[1,2,4]triazol o[ 1, 5-a] pyridin-

N NN1 HNO CH

2-ylam no)picolinic acid 395.9 243 d " 11

/N OCH;,
N— N-(4-(1H-tetrazol-5-
Ny N yl)phenyl)-8-(4-
209 JN/ methoxyphenyl)- 384.9
4 [1,2,4]triazolo[1,5-a]pyridin-
N 2-amine
LN
N~N
//N’N>—NH
NN Z/'\\\ _ 4-(2-(1-(tetrahydro-2H-
-N pyran-4-yl)-1H-pyrazol-4-
210 N ylamino)-[1.2,4]triazolof1,5- |  40%*
(5 a]pyridin-8-yl)benzoic acid
HO™ Y0 0
H3C = N’N
e N 4-(8-(3-fluorophenyl)-6-
N methyl-[1,2,4]triazolo[1,5- 263.1
211 alpyridin-2-ylamino)benzoic '
OH acid
F o
Cl _N
“ "N
- \N\>—NH 4-(6-chloro-8-(3-
fluorophenyl)-
212 [1.2,4]triazolo[1 5-alpyridin- | >0
OH 2-ylamino)benzoic acid
F o
e (R)-4-(2-(1-
NYN ((tetrahydrofuran-2-
213 HN A yI)methy|)-1H-pyrazoI—4- 386.3
\E\N ylamino)-[1,2,4]triazolo[1,5-
N a]pyridin-8-yl)benzonitrile
L@
N (S)-4-(2-(1-
NYN ((tetrahydrofuran-2-
214 HN y)methyl)-1H-pyrazol-4- 386.3
\E\\N ylamino)-[1,2,4]triazolo[1,5-
N a]pyridin-8-yl)benzonitrile
\““(j
0
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0 4-(8-(2-chlorophenyl)- [1,2,4]triazolo[1,5-a]pyridin-
acid 364.7 WD 2009/ 155551PCT/ US2009/ 048017 244 N\ N, NCH3 yHO HN * OH O
4- (8- ( 3- (WO 2hepdisessyet hyl ) phenyl ) - [1, 2,4]triazol o] 1, 5- appynisdena048017

2-yl am no) benzoic acid 375.0 245 N\ r'iy, NCH3 10 HN OH O

4- (8- (3-acetyl phenyl)- [1,2,4]triazolo[1, 5-a] pyridin- 2-ylam no)benzoic

2-yl am no) benzoi c

acid 373.0 246 0 10NH2COH . NH
N-

~-N
S—NH
x
N 4-(8-(3,4-difluorophenyl}-
215 [1,2,4]triazolo[1,5-a]pyridin- 367.1
o 2-ylamino)benzoic acid
F HO
F
2
“ \N\>_NH 4-(8-(3-fluorophenyl)-7-
216 H,;C methyl-[1,2,4]triazolo[1,5- 363 1
a]pyridin-2-ylamino)benzoic '
OH acid
F o)
Cl _N
=" 4-(6-chloro-8-(3-
XN fluorophenyl)-
217 [1,2,4]triazolo[1,5-a]pyridin- 410.1
CHs 2-ylamino)-N,N-
E N dimethylbenzamide
O CHs
55
N
AR\
N N F 4-(8-(2-fluorophenyl)-
218 \( [1,2,4]triazolo[1,5-a]pyridin- 349.3
HN 2-ylamino)benzoic acid
OH
O
HaC
</ \> <\ )
NN hY 4-(8-o-tolyl-
219 Y [1,2,4]triazolo[1,5-a]pyridin- 344.9
HN 2-ylamino)benzoic acid
O\WOH
O
H3C 7 ~N
N
o \N\>_NH 4-(8-(3-fluorophenyl)-6-
methyl-[1,2,4]triazolo[1,5-
220 CH a]pyridin-2-ylamino)-N,N- 390.1
N ° dimethylbenzamide
F O CHs ’
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N-N 4- (8- (3-

2
4
2
4
y

y
(
y
(
a

(am nonet hyl ) phenyl ) -

[1,2,4]triazol o[ 1, 5-a] pyri din-

| am no) benzoi ¢ acid 359.9 247 Nel// 11 /NH NN
8- ( 3-fwoanopissssyl ) - [1, 2, 4]triazol o[ 1, 5-a] pyridin-  PCT/US2009/048017
| am no) benzonitrile 329.9 248 NO 'H2 S0 el lik NH NN de
8- (3-fluorophenyl)- [1,2, 4]triazolo[1,5-a]pyridin- 2-
m no) benzenesul fonam 384.0 249 H2N el |i NH
Hsc = N’N
. \N\>_NH 4-(8-(3-fluorophenyl)-6-
methyl-{1,2,4]triazolo[1,5-
221 a)pyridin-2-ylamino)-N- 376.1
NH methylbenzamide
F O CH,
Cl _N
=T 4-(B-chloro-8-(3-
XN fluorophenyl)-
222 [1,2,4]triazolo[1,5-a]pyridin- 396.1
2-ylamino)-N-
E NH methylbenzamide
O CHs
Z>N-N
~ \N\>—NH 4-(8-(3-fluorophenyl)-7-
993 HsC methyl-[1,2,4]triazolo[1,5- 390.1
CH, a)pyridin-2-ylamino)-N,N- ‘
N dimethylbenzamide
F 0 CHs
~ N/N\>——NH
XN 4-(8-(3-chloro-4-
fluorophenyl)-
224 (12 4triazolo[1 5-alpyridin- | o>
o] 2-ylamino)benzoic acid
cl ug
F
5-(2-(4-
carboxyphenylamino)-
225 [12 4]triazolo[1, 5-alpyridin- | 0o
8-yl)-2-fluorobenzoic acid
(R)-4-(2-(1-((1-
methylpyrrolidin-2-
226 HN \E%N yl)methyl)-1H-pyrazol-4- 399.1
" lamino)-[1,2,4]triazolo[1,5-
N y
L(j a)pyridin-8-yl)benzonitrile
N
HaC
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N-N N- (4- (am nonet hyl ) phenyl)- 8-(3-fl uorophenyl) -
[1,2,4]triazolo[1,5-a]pyridin- 2-amne 334.2 250 N---N .NH N 40 ON

8-yl ) ben2woi2009/158554- ( 6- f 1uor o- 2- ( 1- (t et rahydr o- 2H pyr amCaAER)09DEBOPY r azol -
4-ylannino)- [1,2,4]triazolo[1,5-a]pyridin- 404.1 WO

2009/ 155551PCT/ US2009/ 048017 251 NNH N I. O 0=S=0ON 61-13bH3

6-fluoro-N-(1-((1- nmethylpyrrolidin-3- yl)nmethyl)-1H pyrazol-4-y1)- 8-(4-
(et hyl sul fonyl ) phenyl) - N2, ricﬁzol o[ 1, 5-a] pyri din- 2-am ne
N
Ny N (S)-4-(2-(1-((1-
Y methylpyrrolidin-2-
227 AN yl)methyl)-1H-pyrazol-4- 399.1
LN lamino)-[1,2,4]triazolo[1,5-
N y
\(j alpyridin-8-yl)benzonitrile
N
HaC
N
SRa
N Z:\ 4-(2-(1H-pyrazol-4-
228 - NH ylamino)-[1,2 4]triazolo[1,5- 302.1
a]pyridin-8-yl)benzonitrile
CN
Z~N-N
PN 4-(8-(3-fluorophenyl)-7-
2o HsCO methoxy-[1,2,4]triazolo[1,5- 370.1
9 a]pyridin-2-ylamino)benzoic '
OH acid
F 0
-N
GRa
N methyl 4-(8-(1-isobutyl-1H-
AN pyrazol-4-yl)-
230 IEI—N o [1,2,4]triazolo[1,5-a]pyridin- 3911
H,CO 2-ylamino)benzoate
HaC
CHs
7 N\
N,N Y 4-(8-(3-
931 N HCG (hydroxymethyl)phenyl)- 361.0
HN [1,2,4]triazolof1,5-a]pyridin- )
@( 2-ylamino)benzoic acid
OH
0
7\
N 4-(8~(3-
Ny N o (dimethylcarbamoyl)pheny!)
232 T HCN 11,2 4]triazolo[1,5- 402.0
AN CHa a)pyridin-2-ylamino)benzoic
0 acid
OH
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470.1 252 N NN el

oOCH3' N 6-13 net hyl 4-(
yet hyl)-1H pyrazol -4- On ylamno)-[1,2,4]tr

al pyri di w299 1583520ate 432.1 253 / \ 0, N

4-(8-(3-(1- am noethyl)phenyl) -

[1,2,4]triaz

2-(1-

1
i
I
0

ol o[ 1, 5-

((1- methyl pyrrolidin-3-
z

a
V, CH3 TH2NPHNUSeé0Dlo4£d17
I

[ 1, 5-a] pyridin-

2-yl am no) benzoic acid 374.1 254 0 0 40NH 20H . -NH --... -N N
-N
1 S—H
NN methyl 4-(8-(4-
(methylsulfinyl)phenyl)-
233 o [1,2,4]triazolo[1,5-a]pyridin- 407.1
H,CO 2-ylamino)benzoate
H,C” ™0
~ N/N\>—NH
NN 4-(8-(4-
(methylsuifinyl)phenyl)-
234 [1.2 4]triazolo[1,5-ajpyridin- | 00
© 2-ylamino)benzoic acid
HO
HaC’S\\O
Z>N-N
x \N\>_NH 4-(8-(3-fluorophenyl)-7-
235 H5CO methoxy-[1,2,4]triazolo[1,5- 406.1
CH, alpyridin-2-ylamino)-N,N- '
N dimethylbenzamide
F 0  CH,
Z>N-N
PNy (4-(8-(4-
N (methylsulfinyl)phenyl)-
236 [ ,2,4]tr|azoloz[_1 ,5-alpyridin- 469 1
o .
N ylamino)phenyl)(morpholin
H,C~>%0 (O:) o)methanone
A NN
methyl 4-(8-(1-(pyridin-2-
N Imethyl)-1H-pyrazol-4-yl)-
\ y y
237 N-N o [1.2 4Jtriazolo[1 5-alpyridin- | 2%
H;CO 2-ylamino)benzoate
N/
Z NN
methyl 4-(8-(1-(pyridin-3-
N Imethyl)-1H-pyrazol-4-yl)-
\ y y py y
238 N-N 0 [1.2,4]triazolo[1,5-alpyridin- | 420
H,CO 2-ylamino)benzoate
W
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ylam no) 41, 2, 4]triazolo[1,5- a]pyridin-8

4-(8-(1-((tetr

4-(8
acid 373.8 255 HO | ei
[1,2,
-1\VI\\ y--NH NIL----
4-(2

3- car banoyl phenyl) -

(
3
4] t rwaz20090153555- a] pyri di n-
\ N, N Si
-(1-((1-nethyl pyrrolidin3-yl)nethyl )-lH-pyrazoI -
-yl )benzoic acid 418.1 WO

[1,2,4]triazolo[1,5-a] pyridin-
411 NH N-N (4-(8-(3-fluorophenyl) -
2-yl am no) phenyl ) met hanolPC33%2@925%17 N

HOON CH3

2-yl am no) benzoi c

2009/ 155551 PCT/ US2p09/ 048 Z\l BS7 N- N/ -\ NH N- No HO
ahydf o- 2H nhl met hyl ) - 1H pyrazol -4-y1)-
4-(8-(1-(pyridin-2-yimethyl)-
1H-pyrazol-4-yl)-
239 [,2,4ltriazolo[1,5-alpyridin- | 412
2-ylamino)benzoic acid
N\ /N
N
_ O—NH
N
4-(8-(1-(pyridin-3-ylmethyl)-
1H-pyrazol-4-yl)-
240 o [1.2.4]triazolo[1 5-alpyridin- | 12
HO 2-ylamino)benzoic acid
\
= N’N\
N 4-(8-(1-(2-morpholinoethyl)-
\ 1H-pyrazol-4-yl)-
241 N-N e [1,2,4]triazolo[1,5-alpyridin- | 434
2 2-ylamino)benzoic acid
N
-
/N OCHs
NN N 3-chloro-5-(8-(4-
N methoxyphenyl)-
242 J cl [1.2 4]triazolo[1,5-alpyridin- | S20°
| 2-ylamino)picolinic acid
¥ OH
N
(0]
Cl
-0
haY 4-(8-(2-chlorophenyl)-
243 %( [1,2,4]triazolo[1,5-a]pyridin- 364.7
HN 2-ylamino)benzoic acid
[ j\ .OH
(0]
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[1,2,4]triazol o[ 1, 5-a] pyridin-

2-yl am no) benzoic acid 419.1 258

N--IVIVi-\NH 1--"----N1 410 NN F--2HO F F 4-(8-(1-(2, 2, 2-

trifluorowOhyeysizHpyrazol -4- y1)41,2,4]triazol o[ 1, 5-

a] pyridi n- 2-yl am no) benzoic acid 403.0 259 NH. 1 CH3OH 0 CH3
4-(8-(2-isopropyl pyridin-4- yl1)-[1,2,4]triazol o[ 1, 5-
al pyridin-2-ylam no)benzoic acid 374.1 260 \ N41 ,\NN 1 HN

PCT/US2009/048017

7 N\
N
Ny N Che hyd 4_(8}1(3[)(1}; )
HO ydroxyethyl)phenyl)-
244 H\N( [1.2.4]triazolo[1 5-aJpyridin- | </ >:°
\@( 2-ylamino)benzoic acid
OH
0]
7 N
N
p CH
Ny N 3 4-(8-(3-acetylphenyl)-
245 Y o [1,2,4]triazolo[1,5-a]pyridin- 373.0
HN 2-ylamino)benzoic acid
OH
O
O
NH, OH 4-(8-(3-
(aminomethyl)pheny!)-
246 . [1.2 4]triazolo[1,5-alpyridin- | 002
- N/ >—NH 2-ylamino)benzoic acid
|
F //N
4-(8-(3-flucrophenyl)-
247 [1,2,4]triazolo][1,5-a]pyridin- 329.9
= /N>_ 2-ylamino)benzonitrile
»—NH
NN
NH
F Osg” 4-(8-(3-fluorophenyl)-
0 [1,2,4]triazolo[1,5-a]pyridin-
248 2- 384.0
7 /N>_ ylamino)benzenesulfonami
»—NH de
o -N~N
E H,N
N-(4-(aminomethyl)phenyl)-
8-(3-fluorophenyl)-
249 . [1.2 4]triazolo[1 5-ajpyridin- | o0
Y >—NH 2-amine
Z>N-N
o _ Y—NH 4-(6-fluoro-2-(1-(tetrahydro-
N Z:\ 2H-pyran-4-yl)-1H-pyrazol-
250 \N’N 4-ylamino)- 404.1
0o [1,2,4]triazolo[1,5-a]pyridin-
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CN
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0 CH3 N-(4-(8-(3-fluorophenyl)-

[1,2,4]triazol o[ 1, 5-a] pyridin-
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yl am no) phenyl )acetam de 383.8 261 / \ 40 N\ NizN NF 1 HN O NH 0==0 CH3

N- (4- ( 8- (Sof2bewansegshenyl ) -
yl am no) phenyl ) net hanesul
1- (4-(8-(3-fluorophenyl)-
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41 N\ I N1zNN i

[1,2,4]triazol o[ 1, 5-a] pyri di nPCZAIS2009/048017
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HN 401CH cH3

348.8 WD 2009/ 155551PCT/ US2009/ 048017

F -
7N N\>_NH 6-fluoro-N-(1-((1-
XN o methylpyrrolidin-3-
bN yl)methyl)-1H-pyrazol-4-yl)-
251 N’ 8-(4- 470.1
(methylsulfonyl)phenyl)-
. [1,2,4]triazolo[1,5-a]pyridin-
0=$=0 N\CH 2-amine
CHs 3
~ N/N\>—NH
XN h methyl 4-(2-(1-((1-
_N methylpyrrolidin-3-
252 N yl)methyh)-1H-pyrazol-4- 432.1
ylamino)-[1,2 4]triazolo[1,5-
ajpyridin-8-yl)benzoate
0 “OCH; N
CHa
7 N
N
N N CHs ,4-(3]-(3-(;- )
HoN aminoethyt)phenyl)-
253 H\N( ? [1.2,4]triazolo[1 5-alpyridin- | >+
\©\”/ 2-ylamino)benzoic acid
OH
0
i 0
NH OH 4-(8-(3-carbamoylphenyl)-
254 [1,2,4]triazolo[1,5-a]pyridin- 373.8
N 2-ylamino)benzoic acid
/ -
X N\N/>_ NH
F HO
(4-(8-(3-fluorophenyl)-
255 [1,2,4]triazolo[1,5-a]pyridin- 334.8
=N 2-ylamino)phenyl)methanol
N\N/>—NH
Gast
N
Z/\\\N 4-(2-(1-((1-methylpyrrolidin-
N” 3-y)methyl)-1H-pyrazol-4-
256 ylamino){1.2 4triazolo[1,5- | 4187
a)pyridin-8-yl)benzoic acid
HO™ ~O l\{|
CHs
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263 / N. ,\ NNF fH3C, H3 HN 0- 0 5-(8-(3-fluorophenyl)-

[1,2,4]triazolo[1, 5-a] pyridin-
264 1\ 1- -Wo0.200¢/185333C0 O net hyl
yl) met hyl ) - 1H pyrazol - 4-y1) -
2-yl am no) benzoate 419.1 265 r'i--N ---NI
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4-(8-(1-
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[1,2,4]triazol o[ 1, 5-a] pyridin-
. N-N H3cO cH3 net hyl
1H pyrazol -4-y1) -

NN
« N\ S—NH
N 4-(8-(1(tetrahydro-2H-
AN pyran-4-yl)methyl)-1H-
257 NN o pyrazol-4-yl)- 419.1
HG [1,2,4]triazolo]1,5-a]pyridin-
d 2-ylamino)benzoic acid
O
~n-N
1 S—nH
XN 4-(8-(1-(2,2,2-
trifluoroethyl)-1H-pyrazol-4-
258 & yl)-[1,2,4]triazolo[1,5- 403.0
N-N 0 a]pyridin-2-ylamino)benzoic
HO acid
F
F F
4-(8-(2-isopropylpyridin-4-
yh-[1,2,4]triazolo[1,5-
2589 a]pyridin-2-ylamino)benzoic 374.1
OH acid
N-(4-(8-(3-fluorophenyl)-
260 \( [1,2,4]tr|azo|(;[1,5—a]pyr|d|n- 383.8
HN -
\©\ j\ ylamino)phenyl)acetamide
N” “CHs
H
7 N\
N
N. N F N-(4-(§—(3—fluorophenyl)_—
h [1,2,4]triazolo[1,5-a]pyridin-
261 HN 2- 398.0
\©\ ylamino)phenylimethanesul
NH fonamide
O:§=O
CH,
7 N\
N
Nﬁ/N F 1-(4-(8-(3-fluorophenyl)-
262 HN [1,2,4]triazolo[1,5-a]pyridin- 348.8
2-ylamino)phenyl)ethanol
OH
CH,
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4] 2-yl am no) benzoate, 419.1 266 N1'.MN/
N-NOC113 t-70 nethyl 4-(8-(1l-(oxetan-3- yl)-1H pyrazol-4-yl)-
[1, 2, 4] t rWa20090(5355%- a] pyri di n- 2-yl am no) benzoat e 391. 1PRGUSLAo/OMON \ N NO
CHO 0 4-(8-(1-((tetrahydrofuran-3- yl)nmethyl)-1H pyrazol-4-yl)-
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fL----- N . N-NO H3CHO 4-(8-(1-((3-nethyl oxetan-3-
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N . 5-(8-(3-fluorophenyl)-
Ny N [1,2,4]triazolo[1,5-a]pyridin-
263 G o, 2-ylamino)-3,3- 388.3
\CfS:O dimethylindolin-2-one
N
H
~ N/N\>—NH
NN methyl 4-(8-(1-
N ((tetrahydrofuran-3-
264 &_N o ylymethyl)-1H-pyrazol-4-yl)- 419.1
H.CO [1,2,4]triazolo[1,5-a]pyridin-
3 .
({ 2-ylamino)benzoate
o
~ N,N\>—NH
NN methyl 4-(8-(1-((3-
methyloxetan-3-yiymethyl)-
265 LS 1H-pyrazol-4-yl)- 419.1
N-N 0 [1,2,4]triazolo[1,5-alpyridin-
% HyCO 2-ylamino)benzoate
CHs
o)
~ N/N\>—NH
XN methyl 4-(8-(1-(oxetan-3-
yl)-1H-pyrazol-4-yl)-
266 S [1.2.4]triazolo[1 5-alpyridin- | 22!
N=N 4 OCH, 2-ylamino)benzoate
13
-N
N \
4-(8-(1-((tetrahydrofuran-3-
N lymethyl)-1H-pyrazol-4-yl)-
\ y
267 N—-N 0] [1,2,4triazolo[1,5-a]pyridin- 4051
({ HO 2-ylamino)benzoic acid
o
Z NN
SR
4-(8-(1-((3-methyloxetan-3-
A ylymethyl)-1H-pyrazol-4-yl)-
268 NN o [1.2 4]triazolo[1 5-ajpyridin- | 4%
Hs% HO 2-ylamino)benzoic acid
o}
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m no) benzoic acid 405.1 WD 2009/ 155551PCT/ US2009/ 048017 269
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\7-\NH n

] t rwvez20090(5355%- a] pyri di n-
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1\IIkN\
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NNO t--7HO O 4-(8-(1-(oxetan-3-yl)-1H pyrazol -
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,e, 6iicH3 N (4-(8-(3-fluorophenyl)-
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NN N

Z>N-N
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4-(8-(1-(oxetan-3-yl)-1H-
pyrazol-4-yl)-

[1,2,4]triazolo[1,5-a]pyridin-
2-ylamino)benzoate

[1.2 4Jtriazolo[1,5-alpyridin- | > "]
2-ylamino)benzoic acid
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N~ N-(4-(8-(3-fluorophenyl)-
N YN [1,2,4]triazolo[1,5-a]pyridin- 447 7
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7\
N— N-(4-(4H-1,2,4-triazol-3-
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271 Y fluorophenyl)- 372.2
HN [1,2,4]triazolo[ 1,5-a]pyridin-
N 2-amine
~ N
7N S—NH
XN methyl 6-(8-(3-
isopropylphenyl)-
212 [1,2,4]riazolo[1 5-aJpyridin- | 200
H;C 2-ylamino)nicotinate
CHs
A N-
X methyl 5-(8-(3-
isopropylphenyl)-
273 [1.2 4]triazolo[1,5-ajpyridin- | oo
HaC 2-ylamino)picolinate
CHs
Z>N-N
SN methyl 4-(8-(1-
(cyclopropylmethyl)-1H-
274 & pyrazol-4-yl)- 389.1
N-N o]




HN IeN, NHNZ/ N (4-(4H1,2,4-triazol-3- yl)phenyl)-8-(3- fluorophenyl)-
[1,2,4]triazolo[1,5-a]pyridin- 2-amne 372.2 272 / NH N/ H3cel ocH3 cH3

met hyl 6-we-20®/15830pr opyl phenyl)- [1,2,4]triazol o[ 1, 5- appyrisdenA48017

2-ylam no)nicotinate 388.1 273 /N---N N/ H3cSlocH3 cH3 net hyl 5-(8-(3-

| sopropyl phenyl)- [1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)picolinate 388.1

274 N "N_NH
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NH
A \N>_ methyl 4-(8-(1-(tetrahydro-
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N-N o alpyridin-2-
@ HyCO ylamino)benzoate
(0]
= N’N\
NH
X \N>_ 4-(8-(1-(tetrahydro-2H-
pyran-4-yi)-1H-pyrazol-4-
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N-N o a]pyridin-2-ylamino)benzoic
HO acid
O
~ NIN\}—NH
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N 7 N\ 5-(8-(3-isopropylphenyl)-
277 — [1,2,41triazolo[1,5-a]pyridin- 3741
HaC OH 2-ylamino)picolinic acid
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CHg
o 46(8_(3_0 henyl)
{methylcarbamoyl)phenyl)-
278 [1,2,4]triazolo[1,5-a]pyridin- 388.1
2-ylamino)benzoic acid
B N-(4-(1-aminoethyl)phenyl)- 331
279 h 8-(3-fluorophenyl)-
HN [1,2,4]triazolo{1,5-a]pyridin-
2-amine M-NH,
NH,
CHa
>~ -N
PR
N methyl 4-(8—(2— )
methoxypyridin-3-yl)-
280 3 [1.2.4]triazolo[1 5-alpyridin- | > 0]
XN 0 2-ylamino)benzoate
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OCHj;
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\' N N-NO H300 net hyl
[1,2,4]triazolo[1, 5-a] pyridin-
2009/ 155580R@H/ 13535009/ 048017 275 N'--NI\i-\NH
4- (8- (1-(tetrahydro-
4-yl)-[1,
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(cycl opropyl net hyl )-1H pyrazol
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N
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OCH,
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4-(8-(6-methoxypyridin-3-
yl)-[1,2,4]triazolo[1,5-
alpyridin-2-ylamino)benzoic
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Z>N-N \>7 NH
H3CO/E i ;—OCH:,

methyl 4-(8-(3,5-
dimethoxyphenyl)-
[1,2,4]triazolo[1,5-a]pyridin-
2-ylamino)benzoate
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= N/N

\>—NH

HsCO OCHj i

4-(8-(3,5-
dimethoxyphenyl)-
{1,2,4]triazolo[1,5-a]pyridin-
2-ylamino)benzoic acid
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E H—NH
3.

6-(8-(3-isopropylphenyl)-
[1,2,4]triazolo[1,5-a]pyridin-
2-ylamino)nicotinic acid

374.2
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methyl 4-(8-(3-tert-butyl-5-
methylphenyl)-
[1,2,4]triazolo[1,5-a]pyridin-
2-ylamino)benzoate

415.1
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methyl 4-(8-(3-chloro-5-
methylphenyl)-
[1,2,4]triazolo[1,5-a]pyridin-
2-ylamino)benzoate
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methylphenyl)-
[1,2,4]triazolo[1,5-a]pyridin-
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277 | N-NVNH /N H C411j-- OH O cH3 5-(8-(3-1isopropyl phenyl) -
[1,2,4]triazolo[1,5-a]pyridin- 2-ylamno)picolinic acid 374.1 278 el N _CH3
HOH . NH WoIdoeb/i5855¢ 3- (et hyl car banmoyl ) phenyl) - PCT/US2009/048017
[1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)benzoic acid 388.1 279 N,i\J | HN
el NH2 cH3 N-(4-(1-am noet hyl)phenyl)- 8-(3-fluorophenyl) -

[1,2,4]triazolo[1,5-a]pyridin- 2-amne 331 MNH2 280 / NN

= N/N
X \N\>_NH 4-(8-(3-chloro-5-
methylphenyl)-
=08 [1,2,4]triazolo[1,5-a]pyridin- 379.0
o) 2-ylamino)benzoic acid
c CHs  hd
= N/N\>_
NH
YN methyl 4-(8-(1-isopropyl-
1H-pyrazol-4-yl)-
o s [1,2,4]triazolo[1,5-alpyridin- | >/
NN OCH, 2-ylamino)benzoate
yCH; O
HsC
= N’N\
 >—NH
Y methyl 4-(8-(1-cyclohexyl-
1H-pyrazol-4-yl)-
= " OCH [1,2,4]triazolo[1,5-a]pyridin- 4171
N_NO 0 3 2-ylamino)benzoate
= N’N\
h 4-(8-(1-isopropyl-1H-
pyrazol-4-yl)-
=1 ™ [1,2,4]triazolo[1 5-alpyridin- | 0o
NN © 2-ylamino)benzoic acid
CH; HO
HsC
= N/N\>_
NH
N N 4-(8-(1-cyclohexyl-1H-
pyrazol-4-yl)-
i L o [1,.2,4]triazolo[1 5-alpyridin- | 4037
N_ND HO 2-ylamino)benzoic acid
é/ » < ?
NN N c N-(1H-benzo[d]imidazol-5-
3 yl)-8-(3-fluorophenyl)-
29 HI [1,2,4]triazolo[1,5-a]pyridin- 344.8
\©[N\> 2-amine
N
H
-N
N
X \N\>_NH 4-(8-(3-chloro-5-
methoxyphenyl)-
20 [1,2,4]triazolo[1,5-a]pyridin- 395.0
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J--NIH --1\1 41 NO H3C0 oCH3 net hyl
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8- (3, 5- di net hoxyphenyl) -

4- (8- (6- methoxypyridin-3-yl)-
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NOH OCH3
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NH
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methoxypyridin-3-yl)-
295 7 [1,2,4]triazolo[1,5-a]pyridin- 4101
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H,CO
OCHs
Z NN,
NH
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methoxypyridin-3-yl)-
296 2 [1.2.4]triazolo[1 5-alpyridin- | o2+
XN 0 2-ylamino)benzoate
HsCO
OCH,
= N*N\
NH
X \N>_ 4-(8-(5-chloro-6-
methoxypyridin-3-yl)-
297 = [1.2 4Jtriazolo[1,5-alpyridin- | 202
o XN o 2-ylamino)benzoic acid
HO
OCHs
Z NN
_ D—NH
NN methyl 4-(8-(pyridin-3-yl)-
298 _ [1,2,4]triazolo[1,5-a]pyridin- 346.4
| 2-ylamino)benzoate
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VUS—NH O CH,
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[1,2,4]triazolo[1,5-a]pyridin- -
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OCHs
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N \
NH
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methoxypyridin-3-yi)-
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F HO
OCHj
Z NN
_ D>—NH
XN 4-(8-(pyridin-3-yl)-
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[1,2,4]triazolo[1,5-a] pyridin- 2-y|anino)benzoate 405.1 283 NNN\NH . 400H
COOCH3 4-(8-(35- dinethoxyphenyl)- [1,2,4]triazolo[1,5-a]pyridin-
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, _, "3H3C0 ?...n3 nethyl 4- (8 (3 tert- butyl 5- nnet hyl phenyl) -
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NS
XN methyl! 4-(8-(2-chloro-4-
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X N 4-(8-(2-chloro-4-
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H vO01804058#98 4- (8- (3-tert-butyl-5- net hyl phenyl ) PCT/US2009/048017
2-yl am no) benzoic acid 401.2 WO

aCHHO 4- (8- (3-chl oro- 5-
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\—4\{: o] 2-ylamino)benzoic acid
F
~ N’N\>—NH
XNSN 4-(8-(1-(2-
(dimethylamino)ethyl)-1H-
310 Y pyrazol-4-yl)- 392.1
N-N OH [1,2,4]triazolo[1,5-a]pyridin-
N-CH; 2-ylamino)benzoic acid
HsC
~ N/N\>—NH
NN methyl 4-(8-(1-(2-
(dimethylamino)ethyl)-1H-
311 & pyrazol-4-yl)- 406.2
N-N OCHg [1,2,4]triazolo[1,5-a]pyridin-
\”\N/CHSO 2-ylamino)benzoate
HaC
~ N’N\>—NH
XN b 8-(3,4-difluorophenyl)-N-
(oxetan-3-yl)-
312 © [1.2 4]triazolo[1. 5-alpyridin- | 20>0
2-amine
F
F
[0298] Although the invention has been described and illustrated with a

certain degree of particularity, it is understood that the present disclosure has

been made only by way of example, and that numerous changes in the

combination and arrangement of parts can be resorted to by those skilled in the

5 art without departing from the spirit and scope of the invention, as defined by

the claims.
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379.0 289 -N \NH N41 \ N NOCH3 )-CH3 H3c nethyl 4-(8-(1-isopropyl-

1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)benzoate 377.1
290 | NI " -W0 2pe9/155551\ 1 N4A1 \ N-NOCH3 (i) nethyl 4-(8-(1-egtiushenepisol?

1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyridin- 2-ylamno)benzoate 417.1

291 N2V"1 )1-"---N N1\ NN )---cH3HO H3C 4-(8-(1-isopropyl-1H
pyrazol -4-y1) -
WHAT IS CLAIMED IS:
1. A compound of Formula I
RZ
R3
i =N /H
N
/> \
et \ N\N R
R5
I
5 enantiomers, diasteriomers, tautomers or pharmaceutically acceptable salts

thereof, wherein:

R! is H, C(O)OR?, phenyl, C;-Cy heterocyclyl or C;-Co heteroaryl,
wherein said phenyl and heteroaryl are optionally substituted by 1 to 5 R®;

R? is phenyl, C;-Cy heteroaryl or C;-Co heterocyclyl, wherein the
10 phenyl, heteroaryl and heterocyclyl are optionally substituted by 1 to 5 R

R, R* and R® are independently H, CHs, CH,CH;, OCHj, CF3, F or Cl;

RS is independently H, C,-Cg alkyl, C,-Cs alkenyl, C;-Ce alkynyl, (Co-
Cs alkyl)OR?, (Co-Cs alky)NR®R®, halo, CN, CF3, S(0);2NR?R®, C(O)R?,
NR*C(O)OR®, NR?®S(0),.NR’, (Co-Cs alkyl)Ci-Cs heteroaryl, (Co-Ce
15 alkyl)C;-Cs heterocyclyl, (Co-Cs alkyl)C3-Cs cycloalkyl, (Co-Cs alkyl)Ce-Co
aryl, (Co-Csg alkyl)C(O)OR?, C(O)(Co-Cs alky)NR®R®, C(0)(Co-Cs alkyl)(Ci-
Cs heterocyclyl), C(O)NR*(Co-Cs alkyl)(Ci-Cs heterocyclyl), C(O)NR*(Cp-Cs
alkyl)(C3-Cs  cycloalkyl), C(O)NR*(Co-Cs  alkyl)(C;-Cs  heteroaryl),
C(O)NR¥C;-Cs alky)NR®R® or C(O)NR¥(C;-Cs alkyl)(Cs aryl), wherein said
20 alkyl, alkenyl and alkynyl are optionally substituted by 1 to 5 substituents
independently selected from OR®, NRRY, oxo and halo, and said aryl,
heterocyclyl, heteroaryl and cycloalkyl are optionally substituted by 1 to 5
substituents independently selected from OR? oxo, halo, CF3, NRRY, C-Cq

alkyl, (Co-Cs alkyl)C;-Cs heterocyclyl and C(O)(C1-Cy4 alkyl);
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[1,2,4]triazol o[1,5-a]pyridin- 2-ylam no)benzoic acid 363.1 292 N'-1\1_NH
)1'z----N N1 \ N-N (-.DHO 4-(8-(1-cycl ohexyl-1H pyrazol -4-yl)- B
[ 1, 2, 4] t r(We2009%015355%- a] pyri di n- 2-yl am no) benzoi ¢ aci d 408TWS2@3/0k$017 |, \
f'1zNN 1 HN el\ N-(1H benzo[d]i m dazol -5- yl)-8-(3-fluorophenyl)-
[1,2,4]triazolo[1,5-a]pyridin- 2-amine 344.8 294 N\NH Niii O H3coCl HO
4- (8- (3-chl oro-5-

R’ is independently H, C,-Cs alkyl, C,-C¢ alkenyl, C,-C¢ alkynyl, (Co-

C¢ alky)OR?, (Co-Cs alky)NR?R®, (Cy-Cs alkyl)(Ce-Cy aryl), halo,
C(O)NRR®, NR*C(O)R®, SO,(C1-Cs alkyl) SO,NR'R’, CN, CF3, CHoCFs,
nitro, S(O)(C;-Cs alkyl), S(O)NR’R, NR?S(0);2R®, C(O)R?, C(O)OR?, (Co-Cs
5 alkyl)C,-Cs heteroaryl, (Co-Cs alkyl)C;-Cs heterocyclyl or (Co-Cq alkyl)Cs-Ce
cycloalkyl, wherein said alkyl, alkenyl and alkynyl are optionally substituted
by 1 to 5 substituents independently selected from oxo, NR?R®, OR? and halo,
and said aryl, heteroaryl, heterocyclyl and cycloalkyl are optionally substituted
by 1 to 5 substituents independently selected from OR?, halo, CF3, NR°RY and
10 Ci-C, alkyl;

R? and R® are independently H, OR°®, C(0)O(C;-Cs alkyl), C,-Cs alkyl,
Cs aryl or C3-Cg cycloalkyl, wherein said alkyl, aryl and cycloalkyl are
optionally substituted by 1 to 5 substituents independently selected from C;-Cy
alkyl, (Co-Cs alkyl)OR®, oxo, halo, NR°R? and C4-Cs heterocyclyl; or
15 R? and R® together with the atom to which they are attached form a C;-

Cs heterocyclyl; and

R® and R? are independently H, C;-Cj alkyl, C3-Cs cycloalkyl or
phenyl, wherein said alkyl, cycloalkyl and phenyl are optionally substituted by
1 to 5 substituents independently selected from halo, CHz, OH or NH,,

20 C(0)O(C,-Cg alkyl) and C(O)NH(C;-Cs alkyl).
2. The compound of claim 1, selected from Formula I:
RZ
R3
=z /N /H
N
/> \
" \ N ~ N R1
R5
I

enantiomers, diasteriomers, tautomers or pharmaceutically acceptable salts

25 thereof, wherein:
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met hoxyphenyl)- [1,2,4]triazolo[1 ,5-a]pyridin- 2-ylam no)benzoic acid
395.0 WO 2009/ 155551PCT/ US2009/ 048017 295 * NO Cl H3C0 OCH3 net hyl
4- (8- (5- ohbar@/Bsssmet hoxypyri di n-3-yl)- [1, 2, 4] tri azol opCTarsajogspusod? n-
2-yl am no) benzoate 410.1 296 / NNN \NH 41 | NO H3co ocH3 net hyl
4- (8- (5-fluoro-6- nnethoxypyridin-3-yl)- [1,2,4]triazolo[1,5-a]pyridin-
2-yl am no) benzoate 394.1 297 -NH Ca-NH afr |

R! is H, C(O)OR?, phenyl or C;-Cy heteroaryl, wherein said phenyl and

heteroaryl are optionally substituted by 1 to 5 RS,

R? is phenyl, C;-Cy heteroaryl or C;-Cy heterocyclyl, wherein the
phenyl, heteroaryl and heterocyclyl are optionally substituted by 1 to 5 R’;

5 R, R* and R’ are independently H, CHs, CH,CHj3, CF3, F or Cl;

RS is independently H, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, (Co-

Ce¢ alkyl)OR? (Co-Cs alkyDNR®R®, halo, CN, C;-Cs heteroaryl, C;-Cs

heterocyclyl, C3-Cs cycloalkyl, C¢Co aryl, C(O)OR?, C(O)(Co-Cs

alky)NR?R®, C(O)(Cy-Cs alkyl)(C;-Cs heterocyclyl), C(O)NR¥Co-Cs

10 alkyl)(C;-Cs  heterocyclyl), C(O)NR*Co-Cs alkyl)(C3-C¢ cycloalkyl),

C(O)NR?*Cy-Cs alkyl)(C;-Cs heteroaryl), C(O)NR*C;-Cs alky)NR’R® or

C(O)NR¥(C;-Cs alkyl)(Cs aryl), wherein said alkyl, alkenyl and alkynyl are

optionally substituted by 1 to 5 substituents independently selected from OR?,

NR°RY, oxo and halo, and said aryl, heterocyclyl, heteroaryl and cycloalkyl are

15 optionally substituted by 1 to 5 substituents independently selected from OR?,
0x0, halo, CF3, NR°R?, C;-C4 alkyl and C(O)(C;-C4 alkyl);

R’ is independently H, C;-Cg alkyl, C,-Cs alkenyl, C,-Cg alkynyl, (Co-
Ce alkyDOR? (Co-Cs alkyDNRR®, (Co-Cs alkyl)(Ce-Co aryl), halo,
C(O)NR?R®, NR*C(O)R®, SO4(C;-Cy alkyl). SO;NR*R®, CN or nitro, wherein
20 said alkyl, alkenyl and alkynyl are optionally substituted by 1 to 5 substituents
independently selected from oxo and halo, and said aryl is optionally
substituted by 1 to 5 substituents independently selected from OR? halo, CF3,
NR°R? and C;-Cj alkyl;

R? and R® are independently H, OR®, C(0)O(C;-Cs alkyl), C;-Cg alkyl,
25 Ce aryl or C3-Cg cycloalkyl, wherein said alkyl, aryl and cycloalkyl are
optionally substituted by 1 to 5 substituents independently selected from C,-C4
alkyl, (Co-Cs alkyl)OR®, oxo, halo, NR°R? and C4-Cs heterocyclyl; or
R?and R® together with the atom to which they are attached form a C;-
Cs heterocyclyl; and
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N aHO OCH3 4- (8- (5-chl oro-6- nethoxypyridin-3-yl)-

[1,2,4]triazolo[1,5-a] pyridin- 2-ylam no)benzoic acid 396.2 298 / N-N NH 41
N H3co nmewbyhostséB1(pyridin-3-yl)- [1,2,4]triazol o] 1, 5- afpyuszaio043017

2-yl am no) benzoate 346.4 299 CH3 N Sltii OH ocH3 | am no-3-neth
;1-7(58-1(gbgehhoxyphenyl )- [1,2,4]triazolo[1,5-a]pyridin- 2-1benzoic Y)Y acid

R® and RY are independently H, C;-Cs alkyl, C;-C¢ cycloalkyl or
phenyl, wherein said alkyl, cycloalkyl and phenyl are optionally substituted by
1 to 5 substituents independently selected from halo, CH; OH or NHj,
C(0)O(C4-Cg alkyl) and C(O)NH(C;-Cs alkyl).

5 3. The compound of claim 1, wherein R' is phenyl or C;-Cy
heteroaryl, wherein said phenyl and heteroaryl are optionally substituted by 1
to SR

4. The compound of claim 3, wherein R' is phenyl optionally

substituted by 1 to 5 R®.

10 5. The compound of claim 3, wherein R! is C-Cy heteroaryl
optionally substituted by 1 to 5 R®.

6. The compound of claim 5, wherein said C,-Cy heteroaryl is
pyridinyl, imidazolyl, imidazopyridinyl, pyrimidinyl, pyrazolyl, triazolyl,
pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,

15 isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl,
benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, triazolyl, thiadiazolyl,
thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl or furopyridinyl,

20 _ each of which is optionally substituted by 1 to 5 R.

7. The compound of claim 6, wherein said C,-Co heteroaryl is

pyridinyl optionally substituted by 1 to 4 R®.

8. The compound of claim 3, wherein R® is independently C,-Cs
alkyl, (C()—C(J alkyl)ORa, (Co—C6 alkyl)NRaRb, halo, CN, Cl-Cs heteroaryl, C4-
25 Cs heterocyclyl, C;-C¢ cycloalkyl, Cs aryl, C(O)OR?, C(O)}Co-Cs

alky)NRR®, C(O)(Co-Cs alkyl)(C,-Cs heterocyclyl), C(O)NR*(Co-Cs
alkyl)(C;-Cs heterocyclyl), C(O)NR?*(Cy-Cs alkyl)(Cs-Cs cycloalkyl),
C(O)NR*(C,-Cs alkyl)(C;-Cs heteroaryl), C(O)NR*(C;-Cs alky)NR°R®,
C(O)NR¥(C;-Cs alkyl)(Cs aryl), wherein said alky! is optionally substituted

30 by 1 to 5 substituents independently selected from OR?, NR°RY, oxo and halo,
and said aryl, heterocyclyl, heteroaryl and cycloalkyl are optionally
substituted by 1 to 5 substituents independently selected from OR?, oxo, halo,
CF;, NR°RY, C;-C, alkyl and C(O)(C,-C, alkyl).
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I NO HO OCH3 4-(8-(5-fluoro-6- nethoxypyridin-3-yl)-
[1,2,4]triazolo[1,5-a] pyridin- 2-ylam no)benzoic acid 380.3 301 / NN NH 41
N HO 4- (awOpyeydsss13-yl)- [1,2,4]triazol o[ 1, 5-a] pyri di nPCZASREions®)benzoi c
acid 332.3 WD 2009/ 155551PCT/ US2009/ 048017 302 N-1\1-NH . CH3 CH3 I.NH O
5-(8-(3-fluorophenyl)- [1,2,4]triazol o[ 1,5-a]pyridin- 2-ylamno)-3, 3-
di met hyl i soi ndol i n-1-one 388.2 303 N>

9. The compound of claim 8, wherein R® is C,4-Cs heterocyclyl

optionally substituted by 1 to 5 substituents independently selected from OH,
0x0, halo, CF3, NR°RY, C,-C, alkyl and C(O)(C,-C, alky!).

10. The compound of claim 9, wherein said heterocyclyl is
5 pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, 1,1-
dioxotetrahydrothiophenyl,  piperdinyl, piperizinyl, tetrahydropyranyl,

thianyl, morpholinyl, pyridizinyl or hexahydropyrimidinyl.

11. The compound of claim 9, wherein said heterocyclyl is

piperdinyl, piperizinyl or morpholinyl.

10 12. The compound of claim 8, wherein R’ is (Co-Cy alkyl)OR? or
(Co-Cs alky)NRR".

13. The compound of claim 12, wherein R® is (Cy-C; alkyl)OR?
or (Co-C; alkyl)NRR.

14.  The compound of claim 8, wherein R® is halo.
15 15. The compound of claim 14, wherein R® is F or Cl.

16. The compound of claim 8, wherein R® is C(O)NR*(Cy-Cs
alkyl)(C;-Cs  heterocyclyl), C(O)NR*(Co-Cs alkyl)(Cs;-Cs cycloalkyl),
C(O)NR¥(Cy-Cs alkyl)(C;-Cs heteroaryl), C(O)NR*C;-Cs alky)NR’R,
C(O)NR*(C,-C;5 alkyl)(Cs aryl), wherein said alkyl is optionally substituted
20 by 1 to 5 substituents independently selected from OR?, NR°RY, oxo0 and halo,
and said aryl, heterocyclyl, heteroaryl and cycloalkyl are optionally
substituted by 1 to 5 substituents independently selected from OR® oxo, halo,
CF;, NR°RY, C;-C, alkyl and C(O)(C-C, alkyl).

17. The compound of claim 8, wherein R¢ is C(O)OR?, C(O)(Co-
25 Cs alkyl)NRaRb or C(O)(Cy-Cs alkyl)(Cy-Cs heterocyclyl), wherein said alkyl
is optionally substituted by 1 to 5 substituents independently selected from
OR? NRR®, oxo and halo, and said aryl, heterocyclyl, heteroaryl and
cycloalkyl are optionally substituted by 1 to 5 substituents independently
selected from OR?, oxo, halo, CF;, NRRY, C;-C, alkyl and C(O)(C;-Cy
30 alkyl).

18. The compound of claim 1, wherein R'is H.
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N O C 41 ocH3 OCH3 nethyl 4-(8-(2-chloro-4- methoxyphenyl)-
[1,2,4]triazolo[1,5-a] pyridin- 2-ylam no)benzoate 409.1 304 N O cH3 afr
OCH3 OCH3WOoeDewIsssH ( 8- (4- met hoxy-2- met hyl phenyl) - PCT/US2009/048017
[1,2,4]triazolo[1,5-a] pyridin- 2-ylam no)benzoate 389.1 305 N O cl 4/ OH
ocH3 4-(8-(2-chloro-4- nethoxyphenyly [1,2,4]triazol o[ 1, 5-a]pyridin-
2-yl am no)benzoic acid 395.1 306 / NNNi-NH N O CH OH
19. The compound of claim 1, wherein R' is C(O)OR?, wherein

R? is independently H, OR®, C(O)O(C;-Cs alkyl), C,-Cs alkyl, Cs aryl or Cs-

Cs cycloalkyl, wherein said alkyl, aryl and cycloalkyl are optionally

substituted by 1 to 5 substituents independently selected from C,-C, alkyl,

5 (Co-C; alky)OR®, oxo, halo, NR°R? and C4-Cs heterocyclyl.

20. The compound of claim 1, wherein R®} R* and R’ are

independently H, CHj;, CF3, or F.

21. The compound of claim 1, wherein R}, R* and R’ are
independently H or F.
10 22. The compound of claim 1, wherein R®, R* and R’ are H.

23. The compound of claim 1, wherein R? is phenyl, C;-Cy
heteroaryl or C;-Cs heterocyclyl, wherein the phenyl, heteroaryl and
heterocyclyl are optionally substituted by 1 to 5 R’.

24. The compound of claim 23, wherein R? is phenyl optionally
15 substituted by 1 to 5 R’.

25. The compound of claim 24, wherein R’ is independently C;-
Cs alkyl, (Co-Cs alkyl)OR?, (Co-Cs alkyl)NR?R®, (C,-Cs alkyl)(Ce-Cy aryl),
halo, C(O)NRR?, NR?*C(O)R®, SO,(C-Cs alkyl) SO,NR'R®, CN or nitro,
wherein said alkyl is optionally substituted by 1 to 5 substituents
20 independently selected from oxo and halo, and said aryl is optionally
substituted by 1 to 5 substituents iﬁdependently selected from OR?, halo, CF;,
NRR? and C,-C, alkyl.

26. The compound of claim 25, wherein R’ is independently C;-
C, alkyl, (Co-Cs alky)OR?, (Co-Cs alkyl)NR°R®, halo, NR*C(O)R", SO(C;-Cs
25 alkyl) SO,NRR", CN or nitro.

27. The compound of claim 26, wherein R’ is independently
NH,, OCH;, CHs;, CH,CHs;, CH(CH;),, NO,, OCFs3; S(O);N(CH;),
S(0),NH(CH(CHs),), S(O),NH(C(CH3);), CN, CF;, F, Cl, NHC(O)CH; or
S(0),CHs.

30 28. The compound of claim 23, wherein R? is C,-C, heteroaryl
optionally substituted by 1 to 5 R
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ocH3 4-(8-(4-nethoxy-2- nethyl phenyly [1,2,41triazol o[ 1, 5-a] pyri di n-

2-yl am no)benzoic acid 375.1 307 /N1\li ___ NH N O SOH 4-(8-phenyl -

[1, 2, 4] t rWa20090(5355%- a] pyri di n- 2-yl am no) benzoi c aci d 3BCTUS3@8/0880N 41 \

N- NOCH3 nmet hyl 4-(8-(1-((2,2- difluorocyclopropyl)nethyl)-

1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyridin- 2-ylam no)benzoate 425.1
WO 2009/ 155551PCT/ US2009/ 048017 309 N1\1 L.------ NO* NNOH 4-(8-(1-((22-
di fl uorocycl opr opyOnret hyl ) 29, The compound of claim 28, wherein said C,-Cy heteroaryl is

pyridinyl, imidazolyl, imidazopyridinyl, pyrimidinyl, pyrazolyl, triazolyl,
pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,
isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl,
5 benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, triazolyl, thiadiazolyl,
thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl or furopyridinyl,

each of which is optionally substituted by 1 to 5 R’.

10 30. The compound of claim 29, wherein said C;-Cy heteroaryl is
pyridinyl or pyrazoly! optionally substituted by 1 to 5 R

31. The compound of claim 30, wherein R’ is independently

CH3, CHz(phenyl), CH2CH(CH3)2, or CF3

32. The compound of claim 23, wherein said R? is C3-Cs

15 heterocyclyl optionally substituted by 1 to 5 R’.

33. The compound of claim 32, wherein R? is piperidinyl,
morpholinyl or piperizinyl optionally substituted by 1 to 5 R’.

34. The compound of claim 33, wherein R’ is independently

CH3, CHQCH;;, OH or OCH3

20 35. The compound of claim 1, wherein R' is phenyl, optionally
substituted by 1 to 5 R% and R” is phenyl, optionally substituted by 1 to 5 R’.

36. The compound of claim 1, wherein R! is phenyl, optionally
substituted by 1 to 5 R% and R? is heterocyclyl, optionally substituted by 1 to
SR
25 37. The compound of claim 36, wherein said heterocyclyl is

piperidinyl, morpholinyl or piperizinyl.

38. The compound of claim 1, wherein R' is pyridyl, optionally
substituted by 1 to 5 R% and R” is phenyl, optionally substituted by 1 to 5 R’.

39. The compound of claim 1, wherein R' is pyridyl, optionally
30 substituted by 1 to 4 R% and R” is heterocyclyl, optionally substituted by 1 to
SR
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1H pyrazol -4-y1)- [1,2,4]triazolo[1,5-a]pyridin- 2
411.1 310 N'NVi-\NH 41 O NNNOH \-\0 N-CH3 H36 4-(8-
(di net hylsoi2oe)essdsyl ) - 1H pyrazol -4-y1)- [1,2,4]tri
2-ylam no)benzoic acid 392.1 IN--M?-\NH "L----N
H3 H36 nethyl 4-(8-(1-(2- methyl pyrazol-4-yl)-

[1,2,4]triazolo[1,5-a] pyridin- 2-ylam no)benzoate 406.2 312 / NN\

40. The compound of claim 39, wherein said heterocyclyl is

yl am no) benzoi c acid
(1-(2-

azol eLT/usS2&ppysodi n-

\' N1 NNNOCH3 \-\0 N-C

piperidinyl, morpholinyl or piperizinyl.

41. The compound of claim 1, wherein R' is phenyl, optionally
substituted by 1 to 5 R and R? is pyridyl, optionally substituted by 1 to 4 R’.

S 42. The compound of claim 1, wherein R' is pyridyl, optionally
substituted by 1 to 4 R®; and R’ is pyridyl, optionally substituted by to 4 R’.

43. A compound selected from:
Z>N-N
S>—NH D >—NH
N . \N>'NH ~
7 N—ch, 7\ %}F
N _y
OCH3 OCHs OCHs OCH;
NH ~ N/N\>—NH ~ N/N\%NH 7TNTN
- NH
SN SN § >_
F 7 N—cH, @.
=N
F
OCHs OCF, OCF, OCF,
N ST 7NN “IN N
X \N NS \N XX \N
O O F
OCF F
10 3 OCF3 CH3
-N N
N -N Z N~
D—NH =" S—NH
~ NP~
CHs
—N CHs
N
F \
CHs CHa O  CHs
CHs
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SI 8-(3,4-difluorophenyl)-N (oxetan-3-yl1l)- [1,2,4]triazolo[1,5-a]pyridin-
2-am ne 303.0 [0298] Al though the invention has been descri bed and

i1l ustratwo 20a%t35881certai n degree of particularity, it PPSTUISd@dsssod t hat
the present disclosure has been nade only by way of exanple, and that
nuner ous changes in the conbi nati on and arrangenent of parts can be
resorted to by those skilled in the 5art w thout departing fromthe spirit
and scope of
2009/ 155551KCT/ SE08 048017

5enant i oner s,y di &st er, rs, tauytomers phar mace ally ‘Geptable salts
t hereof, wheregin: R is H C(0) phenyl , -C9 h pcycl yl or
Cl-C9 heter |, where{n sai enyl het er oa are optional |y
substitutedsy’1 to 5 NH is yl, 3—NEt er oar yl

or Cl-C9 hetefocyclyl, Ghepei Ofbpheny! , “het erobryl and Bet etooycl yi
are optionally substituted 1to 5 R7; R3, RaNand"'R5 are i ndepend®¥mt\ly H
CH3, CH2CH3, OCH3, CF3, F or d; R6 is i dggéndently H C1- al kyl ,
C2-C6 al kenyl, C2-C6 al kynyl, (CO C6 al kyl)ORa, (89-C6 al kyl ) NRaRb, h8l o,
CN, CF3, S(0)1 _2NrRaRb, C(0)Ra, NRaC(0)ORb, NRaS(0)1 2NRb, (CO-C6

al kyl ) Q1 -05 petpmMaryl, (Co-C6 5-gikyl )G -05 hetepogyel yl, (C0-C6

al kyl) C3- C6 [¢cycl.oa , (CO0-C6 alkklﬁfﬁNHB aryl, { -gﬁ>a%kyl)C(0)0Ra

¥1 YNRaRo, A C(0) (C0-95 alkyl 1- C5 heyerocycl ,

05 heteracyclyl 0) NRa( C- 05 al (C3-Co cyclo
& NH’ NRa( G = ihgyl)NRaRb
or C(0) NRa( G0t kyl ) ¢ZCe\ar yl wherei n 820 “al Ky al ke nd

al kynyl are optigﬁgfly ubstHa ut ed 5§F% t 005 substituekﬁ% i ndependent |y
selected fromOR, NRcRd, oxo and halo, and said aryl, heterocyclyl,

het eroaryl apth | oal kyl are op QaNly substituted 1nto 5 substituents
i ndependent | i from ORa ) NCﬁ}GﬂHalkyl, ( C0- C6
al kyl ) Gi - 05 hgtefbcyg) and C(0) =N

2009/ 155551 PCH/ US200% 8017 R7 is

C2-C6 al ken C2- C6 al kynyl, ( al ky , (Co-C6
al kyl ) (C6- Co~aryichy, haky, 0) N NRaC( 0)/Rb y—BA2NRLRb,
CN, CF3, CH2CF3, nitro,” S(0) (4 - O3] kyl), (0) Rb, INRaS(0)1_ 2Rb, 0) Ra,

C(0)ORa, (Co-C6 5 alkyl)Ci-GCs heterdaryl, (Co~C6 /al kylStai - 05 het eocyrl yl
or (Co-C6 al kyl)C3-C6 cycl oal kyly wherein said alugﬁ, al kenyl and alkyHyl
are optionally substituted by 1 to 5 substituents Pndependently sel ected
fromoxo, NRaRb, ORa, and halo, and said aryl, heteroaryl, heterocyclyl and
cycl oal kyl tionally substitutedN 0 5 substj| -Qﬂﬂs Lndependently

sel ected fr ., CF3, NRc 108 - C4 al kyl \N% e and RID
are independently H, X, C(0)0(C1- al ky Cl-C6 al , C6 or C3-C6
cycl oal kyl , rein al kyl , ar nd c al kyl are~optio

substituted 1 to 5 sybgLituents ependenptwHsel e
(Co-C3 al kyl)®le, oxo, d aIbT<§§F@1 C4- 05 Itet er-egyc
OCH; OCHj N

<_—_ﬂ>oc;H30r © %t:>

d
A>N-N Z>N-N
S—NH S—NH
- -
NH ;—NH
9 \——\L_ —\ ¢ \—4<::>N—CH3
OCHs N ©O OCHs
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15Ra and Rb together with the atomto which they are attached forma C - C5
heterocyclyl; and R and Rd are independently H, Cl1-C3 al kyl, C3-C6

cycl oal kywoapoypitsessyl , wherein said al kyl, cycl oal kyl aneCprusegolo/0asoe7
optionally substituted by 1 to 5 substituents independently
selected fromhalo, CH3, OH or NH2, 20C(0)O0(Cl-C6 al kyl) and C(O) NH( Ci - C6
al kyl). 2.The conpound of claim1, selected fromFormula I:
enanti oners, 0o er| oners, tauto %For phar maceut j Ny accept able salts

25t her eof 09/ 048017 S>—NRl is H,

C(0) ORa, phe 7 er said p N ang—het eroaryl are
optionally s is phe , CX het er oar yl

or C-C9 het ~=Het ecaar and het€rocyclyl are
optionally , Rdyand R e i ndepepaditly H,

CH3, CH2CH3, £E3, F or %d . i s i ndependeHs |yl H, C1- C60%al kyT\ C2- C6
al kenyl, C2- B A kynyl , (Co dHal K98Y0Ra, (Co-Cs al kf/I)NRaRb hal

Cl- 05 heteroaryl G - 05 het er ocycl yl, C3-C6 cycloal kyl, C6-C9 aryl,

C(0)ORa, C(0)(00-05 al kyl ) NRaRb, C(0)(Co-05 al kyl) (G -05 heterocyclyFT
C(0) NRa(C0-05 10 alkyl)(Cl-05 heterocyclyl), C(0)NRa(Co-05 al kyl) (C3-C6

cycl oal kyl ), MNRa( Co- 05 al ky @N OS5 hetero ar p\lNC(O)NRa(CI-CS
al kyl ) NRaRb Q! gf (Cl-05 al yl), wherein Ysaitd al kyl , al kenyl
and al kynyl afe opti/onal |y substiyf uthed to 5 bsWit yemny s |ndependently
sel ected fraom , , 0X0 a hal o, sai d |, hg ocycl yl,

cycl oal Rylyare 1 i

het er oar yl i 9
substituents Tndependesit | y—sel ectéd from , }-0 al o, %dﬁ -
al kyl and C(0j(Cl-C4 al kyI) N R7 is inndently H, CI
C2-C6 al kenyl, C2-C6 al kynyl<Ery -C6 al kyl) 01%.~ (CO- C6 al kyl ) NRaRb,
al kyl) (C6-C9 aryl), halo RaRb, NRaC(0)Rb, S02(Ci-C6 al kyl), SOZNRaRb
CN or nitro, vvherlfi n 20 said alkyl, alkenyl and alk nyI are optionally
substituted N0 substi tuen pendent |y setest om oxo and
hal 0, and said & yrhﬁ'% optionall s I&T‘E”E'lted by 10 %& tituents

rom ORa, Wal o} yl; Ra and

Rb are indep nt |y \H=/OW£( 0) -C6 a aI kyI 5 C6 aryl or
C3-C6 cycl o4 , whereip pai’d a , aryl kyl kijooid |y
substituted by "1 to 5 bst‘dg uent’s~1 ndependg y sel¥cted frog O\qu—calgkyl
(Co-C3 al kyl)©Rc, oxo, haI o, *NRe R oMyd C4-05 heteroayclyl; or k&, and

Rb t oget her with the atomto which they are attached forma O -C5

het er ocycl yl ; Rc and Rd are independentlx/ _Q1-C3 alkyl, C3-C6
cycl oal kyl o enyl yywherein s3 :qkyLNHcycloalkyl

optional |y swhsts( 1l by 1 to tuents i ndepende

hal o, CH3 CH 0(Cl-Co alkyl) O0) NH(CI -|C6 al kyt')

conmpound of X sherein Rl is~phenyl Cl-C9 he

phenyl and h 5 eptio substitytgd by ! :

conmpound of gf ein RL 'S phenyl ~/|onally substituted by 1 to 5

R6. 105. The C(Frrpound of claim 3, wﬁgrel n Rl is Cl-C9 Héteroaryl

ZN-N
- \N>—NH é\iL H—NH %\ S—NH

\CH3 O

157



optionally substituted by 1 to 5 R6. 6. The conpound of claimb5,
wherein said Cl-C9 heteroaryl is pyridinyl, imdazolyl, imdazopyridinyl,
pyri m di nwb,20¢y1s85501 yl, triazolyl, pyrazinyl, tetrazol yPCTfusegoo/o4g0m? enyl ,

i soxazol yl, thiazolyl, oxazolyl, 15 isothiazolyl, pyrrolyl, quinolinyl,
i soqui nolinyl, indolyl, benzimdazolyl, benzofuranyl, cinnolinyl,
i ndazol yl, |ndoI|Z|nyI pht hal azi nyl, pyridazinyl, triazinyl, isoindolyl,

pteridinyl, puonjmyl oxadlazolyl triazgky)
furazanyl, oenzé?gﬁaﬁanyl benzothlophenyl
qui nazol i nyl \x-quiNox

,Nthladlazolyl t hi adi azol yl,
banUthlazolyl benzoxazol yl ,

oN fu r|d|nyI 20each of

7. The conpound of

claim6, whegrein saio -C9 heteroaryl 1yridi optional Iy substituted
by 1 to 4 Re 8,/ Nt conpound 0 A in R6 is

i ndependently C1- E§3aIK¥I aIk l)ORa %%D cR aIk Rb halo
Cl-05 heteroaryl, C4- 25C5 héi cy , C3-C6 cycloalky

C(0)ORa, C(0)(C0-05 al kyl ) NRaRb, FGO 05 aIkyI)(CI-CsheteP Hyl)

C(0) NRa( C0- 05 al kyl ) (C1-05 heterocy C(0) NRa( C0- 05 aIkyI)(

cycl oal kyl'), C(0)NRa(CO-05 al kyl) (G - 05 heteroaryl) C(0) NRa( C1- 05

al kyl ) NRaRb, ,@%NRa(CI-OS al kyl) (C6 aryl) m@preln said alkyl is
optionally ubs i Duthd 30by 1 to 5 substifu dependently sel ected from
ORa, NReRd, 0x0 ahd haty, and said aryl, cyslyl, heteroaryl and

cycl oal kyl opt i oK substituted by 1{to 5 sgbshituents independently
sel ected fr ox0, \hal o, CF3, NRcRd, -C4 al\k and C(0)(C1-C4

al kyl). WO 5551F *082009/048017 ayrconpound of cl ai m
8, wherein R6 is 05‘%et€?6b__k optlon [y substg by 1 to 5
substituents independently séﬂ% 3on1GtH3oxo hal o, CF-dNR6Rd, CI-C

al kyl and C(0) (C-C4 al kyl). Qﬁb. The conpound ongfa|n19 wher ei n

sai d heterocyclyl is 5 pyrrolidinyl H3tetrahydrofurany|

t et rahydrot hi ophenyl, 1,1- d i oxotetrahydroth| ophenyl , pi perdinyl,

pi peri zi nyl, '§§¥dropyranyl, t a”Mu mor phol i nyl pyridizinyl or
hexahydr opyridr NH 11.FTH} gpqmqund of claln19 wherein said
het er ocycl yl pi perigir or\nor phol i nyl . 1012. The conpound
of cl aim 8, 2 (Co-C6 al kyl ) NRal e.

13. The co (C0- C3 al kyl)ORa or (CO-C3

al kyl ) NRaRb. cony d of claiywi@ wherein R6 is halo.
1515. The conpgynd of cI%|n114 whefein R6 i soF o 16. The
conpound of clafm 8, wherei i sCB§ 0) NRa( C0- 0 yl)(CL- 05

het erocycl yl ), C(0)NRa(C0-05 1) (C3-C6 cycl oa NH) C(0) NRa( CO- 05

al kyl ) (C -05 heteroaryl), C(0) (C1-05 al kyl ) NRaRb, C(0) NRACI -05 al kyl) (C6
aryl), wherein sald al kyl is optionally substituted 20 by 1 to 5

substi tuent 71 egdent |y selected from ORg, NR6Rd, oxo angd halo, and said
aryl, heterosyeryl , teroaryl and cycloaNk$L¢are optloﬁéhry?smbstltuted by
1 to 5 substifuents ependently sel eCkeO NronQRa, oxdoy Hal o 3, NR6Rd,
Cl-C4 al kyl d C(0) -C4 al kyl). 17. & conmpound of im8,
wherein R6 i5.£(0)01V, g)(C0-. 25 C5 yI)N'.ﬂ- o (Co0-0

al kyl') (C1-05 ~@terocyé?yI}_\ ein said-al kyl gk; { | oRat hycisubs ittt ed by
1 to 5 substifuents |ndepen en 3Ieckﬁq from Rd, oxo ahd 0,
and said aryl, heterocyclyl, _¥Egpryl and cycl oal are optional
substituted by l1tob5 substituents I ndependently sel ected from ORa, oxo,
hal o, CF3, NB6Rd, Cl-C4 al kyl and CXO)(C& C4 30al kyl) 18. The

conmpound of gl n&inwhereln t?%i: ﬁLNHV[)2009/1555 :Q§2009/048017

;— NH
OCHjs OCH; ¢

\_WN
bHs <;?>

5 O

OCH;
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19. The compound of claim1l, wherein Rl is C(0)ORa, wherein Ra is

i ndependently H, ORC, C(0)0O(Cl-C6 alkyl), Cl1-C6 al kyl, C6 aryl or C3- C6
cycl oal kywo 208verseism sai d al kyl, aryl and cycl oal kyl ar e PopttiSeovalolsn17
substituted by 1 to 5 substituents independently selected fromC -Cl alkyl,
5(C0-C3 al kyl ) OrRc, oxo, halo, NRcRd and C4-05 heterocyclyl. 20. The
conpound of claim1, wherein R3, R4 and R5 are independently H CH3, CF3,

or F. A 3LN The conpound of ~shaNm 1, wherein R3~RA and R5 are

i ndependent Ily H_op—RH 1022. The ca Jund-BF claim 1, jwhe} edANR3, R4 and R5

are H. 28, enconpound ofYcl 8i m rxwherei n R27T 8 phenyl, Cl-C9

het eroaryl oA C3-05 erocycl yl, erei e phenyl , lheterd and

het er ocycl yl e optio all% gubs ted by 5 R7 . The
conmpound of arocd3, pbeny! g nal |y Pt | G| by 1 to
5 R7. 25. The conpou of claim 24, "wherelkncR7 is |ndeéenden Ny, Cl-
C6 al kyl, (CO0-C6 al kyl)ORa, -C6 al kyl ) NRaRb, 4 -C% al kyl) (Ce6-C9 arﬁl)

hal o, C(O)NRaRb NRaC(O)Rb S02(C1-C6 al kyl), S NRaRb, CN or nitro,

wherein said is optionally substltuted by 1 to 5 substituents 20

|ndependently/ I @¢ from oxo Nh and sai d aryltg-Noptional ly
Egii? S

substituted bstituen e dently sel e ted f pomitORa, hal o,
CF3. NRcRd and CI-C Ry | . 26. The cowpoihd | ai m 25,
wherein R7 i depende tIy C1- | kyl, - Halkyl
al kyl ) NRaRb , 6 25al s

NRa COQ)Nrip CN or n“}ro.

27. The conpoundCEFHCIagn1 | NOGH; i S ende , NCHS,
CH2CH3, CH(CH3)2, NO2, OCF 0)2N(CHS)2 S(0)2 NE( CH( CH3) 2), O Chs
S(0) 2NH( C(CH3) 3), CN, CF3, , NHC(0) CH3 or S(0)2CH3. 3028. The conpound

of claim23, wherein R2 is Ci CS het eroaryl optionally substituted by 1 to
5 Rl. WD 2 NEBS551PCT/ US2009 01‘017 29. The conpo —-Nem}ﬁlaln128 wher ei n

said Cl1-C9 is pyr|u|n MHdazol yl, im
pyri m di nyl, triazoly prr. nyl, tetrazo t hi enyl,
i soxazol yl, xazoly i sot ol yl, pyrrao

i soqui nolin i )\ benzi 3 , nzof ur , i i

i ndazol yl, i Fzi & ph ha , P dﬁgLﬂz! azk f onI
pteridinyl, purinyl, oxad'“l yl, tr| azolyl [ aéol yl, th| adl zohyl,
furazanyl, benzofurazanyl, --nzothlophenyl benzohhuazolyl benzo molyl,
qui nazol i nyl, qui noxal i nyl, naphthyridinyl or furopyridinyl, each of cwhi ch
is optionally substituted by 1 to 5 R7. 1030. The conpound of claim 29,
wherein said N9 heteroaryl is pyxidiynyl or pyrazolLyl eptionally
substituted by |1 YoNE R7. N NI orrpound |@qu30 wherein R7
i s I ndependemyt yNCH3 2( phenyl), FDICH( 25 or 32. The

conmpound of claim 2 erein said R2 is 5 15het rbcycl ptionally
substituted 1 to 7. _ The ound | ai m wherein R2
N\ 7

is piperidi gor phol4 ™ Enyl optitgnhal stitugedifby™ to 5
R7. 34. The coépound of cIa|n133, wherein \R7 i s i ndepéhden

CH2CH3, OH or OCH3. 2035. The conpound of claim1, ein R is phen
optionally substituted by 1 to 5 R6; and R2 is phe optionally

substituted 1840 5 R7. 36. The compound of cIa|n11 mhereln Rl is phenyl,
optional |y slubs |®uhed by 1 to 5FRoN"a dyl2 i's hetero optionally
substituted . 2537. The €90 of cIa|n1§§, n said
het er ocycl yl |
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pi peridinyl, norpholinyl or piperizinyl. 38. The conpound of claim
1, wherein Rl is pyridyl, optionally substituted by 1 to 5 R6; and R2 is
phenyl, opoOi200alskssisubstituted by 1 to 5 R7. 39 PCThs2an0/080und of
claiml1, wherein Rl is pyridyl, optionally 30substituted by 1 to 4 R6; and
R2 is heterocyclyl, optionally substituted by 1 to 5R7 . WO

2009/ 155551PCT/ US2009/ 048017 5 40. The conpound of claim 39, wherein
said hetero YN is piperidipy N,N’rorphol inyl or pipegirinyl. 41.
The conpound_of|_cpaNrh 1, wherjein _RD—iNst phenyl , optiQn I»—Nldbstl tuted by 1
to 5 R6; an “Ns P dyI ondl | bsti t ut ed by INto 7. 42.
The conpound _of cl ai ) V\/nere' iri dyl, optianally Stituted by 1
to 4 R6; an is pyrldyl bnal | y Substituted to 4 . Aﬁs.c
conpound sel d frony gJFP N oY \ NRH ocH3 MSCF, N
0CH3 3 ° /N

N O NH,

/

N
\>—NH iN\ S—NH ~ N’N\>_NH
N N
OCF, i/ NH

OCF NH
3 @] @ OCF;, 0o \—<:/\NH
NH

N
| ; \>—NH iN\ S—NH E/EN/N\>_NH
>\:\</ N P
N
: CH
NH s
OCF, N
\ O  CHy

OCF
Y Y OCF,

N\ D
CHs O

N-N
\ -
E i >_NH \\>_NH ZN N\>—NH
N XA
NH i
CH
CHy 3 \_L NH 3
N CH, N Hy ¢ “LcH,

C
O
H3C _/ NHZ

74
(@) z
o
j©
I
74
(@)
o
OY©/
5%
prd
T
74
/
Z/
e
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CH3 NH\ O HV CH3 0 ( CH3 CH3 PCT/US2009/ 048017 NH NHNH \ OCH3\ \\

, N\ OH3NH2 H3C WO 2009/ 155551PCT/ US2009/ 048017 44. A

phar macewo0cad9/1s63sposi t i on conpri sing a conpound of cl aPETAISa008/088017
pharmaceutically acceptable carrier, adjuvant or vehicle. 45. The
conposition of claim44, further conprising an 5additional therapeutic
agent selected froman anti-proliferative agent, an anti- inflammtory
agent, an i deuIatory agent ahpeurotroplc fa QIN an agent for

anmount to de NHi tya FQharr: tically
accept abl e carrler adjuva ﬁ or vehi“€be. 0 CH, 47. A Téthdd of t egtlng
or lessening the severlty of a disease or condition responsive t

i nhibition of JAK2 kinase activity in a patient,

-N _N
\>7NH Z N _ O—NH 7N S—NH
i:% =N i:: XN i::
OH NH,
O 3 e)

treating ca di ar di seasg” dh for treati g:}+mer di sease, an

anti-viral nt ent for i bl ood di soxderhs, gent for

treating d|a a ent f y | munodeficie di sorders.

1046. A phar utlcal Qti s+(g a co nd of thaim1l in an
| .

OCF; CF
~ ’ = ~N = N’N
\>—NH N N—NH N—NH
) Q N \N%C Gy
NH NH CHj NH
CF
3 g = CF, g Lon, CF,4 4 \__\x_ —
N—CHs NH, N N-CHs
HsC _/
N
S—NH
\ T~ >—

8088 381

<—NH
Z>N-N
X \N\%NCH ESE JNH %i S—NH
CFs i‘ ;
NH
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15conprising admnistering to said patient a therapeutically effective
anount of a conpound of claim1. 48. The nethod of claim47,
wher ei n swiDQo@VIsezsse or condition is cancer, stroke, di 20FUS2009/048017

hepat onegal y, cardi ovascul ar di sease, multiple sclerosis, Al zheimer's

di sease, cystic fibrosis, viral disease, autoinmune 20di seases,

at heroscl erosis, restenosis, psoriasis, allergic disorders, inflammtion,

i nfl ammat ory_di sgases, neurolog|,sN,d|sorders an Q generative di sease,
a hormone-r & a e@edusease COﬂdIL!OQS>a“%OCIated wig hlorg

t ranspl ant at¥y odef|C|ency di Yor 3 » destrucfive b di sorders,
proliferativeldi infectig dIS ¢s, condi#hons a ciated 25with
cell death, ed pl et aggr 8gaki en er di sepsey

pat hol ogi ¢ iTriin® \_4§;> QUQlVitlg T n!ll\aekﬂgatidﬁ, di‘ser ders or
a nyeloproliferative disord s 49. The met;hod of cl ai m 48, Nwhky ei n
sai d disease or condition is cancer. WD 2009/ 155551PCT/ US2009/ 048017

50. The nethod of claim48, wherein said disease is a nyeloproliferative

di sorder. hed of claimb50, e {n sai d
nyeloprollfr\\ vo-ditsorder is pa .t@enmn vera, esse nbocyt osi s,
myel of i br osi 3y0r Nchr \C nyeloge*:-s Meuk--‘a (CW) . The

met hod of cl akm 49, 3 g prost at e,
testis, peni . ) | arynx, \gastric,
stonach, ga est i ngiNkski n, at oacant hpnmi f ol Ne [

nmel anoma, |ung, snall éé||\run carC|ﬁ6na non- s@ﬁil cell lung 16%arC|nona
(NSCLC), lung adenocarci nonma, rgﬁzuam)us carci noma of the |ung, col on,
pancreas, thyroid, papillary, bladder, liver, biliary passage, kidney,

bone, nyel oi rders, |ynphoi M@orders hairy _gells, buccal cavity and

pharynx (oral) pNHtongue . SaiNwvary gl and, phadymd smal
intestine, cofon, re anal , 2 tate, v alN "t id, large
i ntestine, endonet , utering bra| entral negrvous em cancer of

t he peritone hepatoc IbHIar er, canceri!@ ck ca r, Hodgkin's
or |eukenia. F ol cla ereidq) sai dy/ N

cardi ovascul ar dlsease i s restenosis, 8ar6¥onegaly, at her oscl®rosis
nyocardi al infarction or congestive heart failure. 2054. The net hod | ai m
48, wherein said neurodegenerative disease is Al zheiner's di sease,

Par ki nson' s di sease, anyotrophic lateral sclerosis, Huntington's dlsease
and cerebral jschem a, and neurodegenerative di sease caused by traumatic

injury, gl utf@aneie\ngyrotoxicity or hypgxigN 55. The method of claim
48, wherein ‘s Nnfhamrat ory di seases 29isrtumatoid arthritis,
psoriasis, contact d itis or del ayed hyber~- mgitivity reactions.

56. The net hgd>of cl 47, further copnri sing inistering a second
chenot her ape agent . 57. A for treating a di sease or

di sorder responsiGle to Yﬂh{i&ﬁmﬁp ofcp JAK K e/ C rising: (a)a
first pharmaceutical conpositi congri sing a corboun f iml;, and WO
2009/ 155551 PCT/ US2009/ 048017 (b)) instructions for use. 58.The kit of

claim57, further conpri sing: (c) a second pharnmaceutica
conposition, conprising a chenotherapeutic agent.
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559. The kit of claim58, wherein said instructions conprise instructions
for the sinmultaneous, sequential or separate adm nistration of said first
and secomsiopb@visasseut i cal conpositions to a patient in megastévenesdi’ 60. The
kit of claim58, wherein said first and second conpositions are contained

I n separate containers. 1061. The kit of claimb58, wherein said first and
second conpositions are contai ned in the sanme container. 62. A conpound of

claim1l, sel ,\p,dl from a conpound o mpl es 1-312.
E ;‘: 3 E \>—NH

4 /
P
g =z o =z
g b
p=s
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: z
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15

WO 2009/155551 PCT/US2009/048017

oF OCH;
and 3 O

44. A pharmaceutical composition comprising a compound of

claim 1 and a pharmaceutically acceptable carrier, adjuvant or vehicle.

45. The composition of claim 44, further comprising an
5 additional therapeutic agent selected from an anti-proliferative agent, an anti-
inflammatory agent, an immunomodulatory agent, a neurotropic factor, an
agent for treating cardiovascular disease, an agent for treating liver disease,
an anti-viral agent, an agent for treating blood disorders, an agent for treating

diabetes, or an agent for treating immunodeficiency disorders.

10 46. A pharmaceutical composition comprising a compound of
claim 1 in an amount to detectably inhibit JAK2 kinase activity and a

pharmaceutically acceptable carrier, adjuvant or vehicle.

47. A method of treating or lessening the severity of a disease or
condition responsive to the inhibition of JAK2 kinase activity in a patient,
comprising administering to said patient a therapeutically effective amount of

a compound of claim 1.

48. The method of claim 47, wherein said disease or condition is
cancer, stroke, diabetes, hepatomegaly, cardiovascular disease, multiple

sclerosis, Alzheimer's disease, cystic fibrosis, viral disease, autoimmune

20 diseases, atherosclerosis, restenosis, psoriasis, allergic disorders,

inflammation, inflammatory diseases, neurological disorders, a
neurodegenerative disease, a hormone-related disease, conditions associated
with organ transplantation, immunodeficiency disorders, destructive bone

disorders, proliferative disorders, infectious diseases, conditions associated

25 with cell death, thrombin-induced platelet aggregation, liver disease,

pathologic immune conditions involving T cell activation, CNS disorders or a

myeloproliferative disorder.

49, The method of claim 48, wherein said disease or condition is

cancer.
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50. The method of claim 48, wherein said disease is a
myeloproliferative disorder.
51. The method of claim 50, wherein said myeloproliferative

disorder is polycythemia vera, essential thrombocytosis, myelofibrosis or

chronic myelogenous leukemia (CML).

52. The method of claim 49, wherein said cancer is breast, ovary,
cervix, prostate, testis, penile, genitourinary tract, seminoma, esophagus,
larynx, gastric, stomach, gastrointestinal, skin, keratoacanthoma, follicular
carcinoma, melanoma, lung, small cell lung carcinoma, non-small cell lung
carcinoma (NSCLC), lung adenocarcinoma, squamous carcinoma of the lung,
colon, pancreas, thyroid, papillary, bladder, liver, biliary passage, kidney,
bone, myeloid disorders, lymphoid disorders, hairy cells, buccal cavity and
pharynx (oral), lip, tongue, mouth, salivary gland, pharynx, small intestine,
colon, rectum, anal, renal, prostate, vulval, thyroid, large intestine,
endometrial, uterine, brain, central nervous system, cancer of the peritoneum,

hepatocellular cancer, head cancer, neck cancer, Hodgkin's or leukemia.

53. The method of claim 48, wherein said cardiovascular disease
is restenosis, cardiomegaly, atherosclerosis, myocardial infarction or

congestive heart failure.

54. The method of claim 48, wherein said neurodegenerative
disease is Alzheimer's disease, Parkinson's disease, amyotrophic lateral
sclerosis, Huntington's disease, and cerebral ischemia, and neurodegenerative

disease caused by traumatic injury, glutamate neurotoxicity or hypoxia.

55. The method of claim 48, wherein said inflammatory diseases
is rheumatoid arthritis, psoriasis, contact dermatitis or delayed

hypersensitivity reactions.

56. The method of claim 47, further comprising administering a

second chemotherapeutic agent.

57. A kit for treating a disease or disorder responsive to the

inhibition of a JAK kinase, comprising:

(a) a first pharmaceutical composition comprising a compound of

claim 1; and
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(b) instructions for use.
58. The kit of claim 57, further comprising:

(c) a second pharmaceutical composition, comprising a
chemotherapeutic agent.
5 59. The kit of claim 58, wherein said instructions comprise

instructions for the simultaneous, sequential or separate administration of said

first and second pharmaceutical compositions to a patient in need thereof.

60. The kit of claim 58, wherein said first and second

compositions are contained in separate containers.

10 61. The kit of claim 58, wherein said first and second

compositions are contained in the same container.

62. A compound of claim 1, selected from a compound of

Examples 1-312.
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