WD 2009/ 155565PCT/ US2009/ 048041 TRI AZOLOPYRI DI NE JAK
I NHI Bl TOR COMPOUNDS AND METHODS FI ELD OF THE | NVENTI ON

wQ 00455565 i azol opyri di ne conpounds of Formnul a PCT/NIB200$1048041
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are inhibitors of Janus ki nases, for exanple

JAK2 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 diagnosis or

t r ERIZZOLOP YRIDINE AKCN HEBT TR KEHMP@UNP S| ANBNMIEGHODS
[0002] Myel oproliferative disorders (MPD) originate in

hemat opoi etic stemc R OREAToNRNI fest in
el evat ed counts of rrgyt:ﬁa))/ nor ma¥ cells of the nyeloid

ﬁ]Ol()yj g%)?(goyrlgﬁ{oehg%%ﬁe&gg?f??é ! (li’qetvylﬁa{] are inhibitors of Janus

Phi llasisty oncaimpROSAKR kiagal iav evdlPlas )conmoshensmdmammg these
Ph+ MPD results in chr oni ¢ (gygl ogenous A euiliem a an

dri \Féﬁlpgynqgﬁ apdrmetBeds QfsysgAn t gk, Jimiied fo i vzz‘ro in Situ and
hemy QRB'd? 519 61t lfxea'i? ehd Jﬁﬁﬁﬁﬁlgl@an &z, MPD can be

further su aSSI into three distinct disorders by

rel at ed varletles ra (PV), 15
essential thr onbocyﬁ%gg‘%mi{%%{%# idi oéégt hi c
nyel of i brosis (1 MF). Daneshek, W, Blood 6(4):372-375

( M k QTESIIVE HBOWrSS(MP]B} oﬁglﬁﬂb hih Bbmatopoiedc sfem cells and
rggﬁb? oggﬁ{:pel | s, whereas patients with ET have_hi

| evipsinastly ananifestain ﬁbevmeét equatssof ppostlgrrorgat celky @g the myeloid
bot se

thr glrrrlg e %gﬁren%?}n dfsﬁﬁé{ otn }'t> wlaér{ ﬁhl}%&ﬁ)@iagéﬂrr?%ﬁioeme positive (Ph+)
fi bramau&ul@ﬂelplma chflﬁﬁo%&fe_rlmgaw/e_t (Pls)u b&ehej mﬂdeZBth MPD results in

di spl acenent _of he p01 esi s.into tge qmﬁ‘] h
| i veshronthinayeiRgenayy fop F@%?d%ncf & BBV%Ih F{(/a SR prgtein that
foll oned h%at%ﬁﬁmlécélppllo‘?itf&ﬁtl(ﬁ PYEHITH cﬁﬁ]ge dir8RAS®BSsified into

hemat opoi esi s” becones” non- productive. These patients
hav eheeepdistingdrdigmrders shy a¢latad ugnictiesd eramsdy giotycythemia vera (PV),

condltlon t he n he ed. b ns_of AN al

O oS BRaRE (B4 N PR Tn e ofh PP B neshec
MPD Wi sgra6£8¢4)35b30831 9. %fléM@WlfthWﬁﬁEﬂ mnuhngn baumts of red
tyrosine kinase JAK2 is associated wth

and Wotrbeellsi sbarses patignis with IEL have ek ﬂ@rlﬁssofvﬁlqcp}lamg phadelets. If
about .50% s r
o e%gr gan%h IQY%EJ%%E% G%g?ﬂtl an@ﬁ tgﬁge}nffﬂ&nthro botic events.

Med. p@inid 1&itR 2BME 28@8)iencEhfibrogisadd olre Ibsnannﬁxa}hamgle subsequent

m °m1¥§‘%¥ SBRImIT P 1k EpiceTsCRRRYE] dH prmarly leads 0

asltpl ‘]’%Egc AR HPUREm I XA 3{3 @NEF the disease as
refe l&gﬁi gglgs he>?<sgn 12 nut}gtl onsa 1aI SO a%e an ©d
act i atdtoygpiesis bedona dncmaprotiwﬂ/et dhageDpatientst haviend rpeor arognosis,

T875N nutati on was associ at a obl ast

| euk@modeh el gfaIn £R t1pa§ hle efzﬁgh ﬁ’é’y @e%lge% &n allogeneic
I dengdrel Rbrdvi tragdpiat. |"ﬂiék@1@1n@5kno{NQQQfH fof PB- MPLY fiseases.

mut ation functions to activate JAK2, which |leads to

M Xle@KlithePV, ET,
G o
act i IMF ewld i dthdrhdiscasese plignaliyt slélphtlems adth P¥tad dhput 50% patients

| . | d
Fermbbpat oand IUE targrone pubefn Mebihd Lo thPBIERG RS- 4
avai hé\b'Mw ys@b1d. QQ?r(g@OS)FO'Th@)iﬂﬂﬁﬁ@n i$ RE SxhaideNBom valine to

erythroporetin (EPO 'stinul ates hematopoietic
pr ogphmnty angred lats plosltlgnv@l Tr s éhe gnate bimew JAe(3 protain (V61T7F).

10, TSN, L0 SRS BB ol M Bt

cells. By anal ogy, thronbopoietin (TPO regul ates

pl atel et growth by binding to the TPOR, which in turn
al so signals through JAK2. Thus, elevated |evels of

pl atel ets can also result from aberrant JAK2
activation. [0005] Conpounds are needed that inhibit
JAK2, \Nhl ch vvould be benefi ci aI to 15 patients with

- AL ] L N




5[ 0010] Anot her enbodi ment includes a pharnaceutica
conposition that includes a conpound of Fornula I and

w@2@basiseceut i cal |y acceptabl e carrier, adjuvaPreT/082009/048041
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vehicle. [0011] Another enbodi ment includes a nethod

of treating or |lessening the severity of a disease or
condition responsive to the inhibition of one or nore
Januysoki mMas@utddbndClalssl hive 96! gaivating redfeact) Akd, cai]AK%d to MPD.
JAK3 and TYK2, in a patient. The nethod includ

ad merth@rmrﬁga T8 haysionets %m%@%&vé@tme%@kwoblasﬂc leukemia.
ef f e r ]

Anof all\ff Jrﬁlﬂ%.lﬂ%o ;;roﬁeérfsgrggg Uge% 18%%[&%dq#5@uté leul(ggflag

|rren S ane treating or

severity of a on
B35 t@%e/%ﬁ‘ZF FRU TRt B S R A P e by o oD In
I N @odmutel ifemt, - JAKEIsTRikbO ¢b bﬁ@lhﬁél eScepdm @lesEBOLm,gm(o -R and
the patient a therapeutlcally ef fective anount

of
conmpthendl astl @iy rggtsaadtivaed ol gl meenthie itsdhboritivatse by stimulation

- copuRCaeGis e RioNAE b FepREBRTR, £UBBIC then posulated

I ncliwdagh ahd bfzﬁtabﬂhyardfalﬁ:@mﬁs c afor cexappdd, t the reyediner eryithrgpoietin
a conﬁound of Formula | and 20|nstruct|ons f or

DETAEP@bstpialeles pemeiqpoietiv progeriienealiene pHS e tarbPlopd gells. A
Wil n

RIS SR LARGEIA P TIRTRD iy i
st r Uetely ef ranblobdraells.aBy awhioge, thhembopogatini OiPQY telgulstes platelet

e A WERsePinf B e b U P LB 6670 Sy A2 Thus

be lém%featl%% in}ﬁ’a{tel%ﬁ%n als6 r&Rlt fid enged: JAKD hefitatibhe
i nvention to those enbodi nents. On the contrary, the

n@gﬁﬂt EOR, bt?ndsn&%g&%%ci nOMBIbith Akl LREOAWNES be beneficial to
catrons equi val ents, which may be i ncl uded
VVI t rpanertth m&d@ﬂ@ dﬁvetrtmy‘piopl@efﬁ:ratlwvrhmrd@m asvelleds, ntgr diseases

e cl ai ns. l.ed recq 4
S i) SR a0 AR B ssgh ST Fity ciseases
thosg \ﬁﬁ&PFAﬁgqs B Rkdd byVRiuedtioh U A EicHESH ok RdliNgs, diseases in
practice of the present ‘invention. The present
| nvertitlohAKS achivationviay paripf e angogamic paseartsd Slugegous tumor cell
mat escri be t
th eei nes. gp%gl}rg? TSR Sefrlaavteu}}l ?ea% eoft }gh%ts%k?on§TR'T3 %ﬁzh E a JAK2
mat eﬁﬂg@ﬂgenel ffers fromor cont radicts this
application, including but not Iimted to defined

191066]1%161 Q1% iHTA0E idedfE6d iP8dorbaL IR indVekines tWalks AF., 1989,
this application controls. 100151 The term

aI I&Srbc Nait. eheadt Scia E8tAIr B3 1608xr Goanetiy and F@wh@mﬁah studies

oty Sy ¥ JA RO AN S du by e e

Wi t hn@ft@ro@r (elmy Emlb@t)l typerl snidgsoni (od Iﬂ?Ngemli’na),l rL @na&nd IL-6
exanpl e, the alkyl radical is one to eighteen carbo

at orayiqkae Eeaytor fomplexssr (Kdssgloyr &6 al-4 ?4@2 geneardeyl-24 Levy et al.,

r ad'&p@%dﬁ gg @ol %%nqa'iol %ég% §fe§’set %}%*zgog ee@h@(suppl)
gr o131l udeAK1 Kﬁscltmm mcadteqxermaﬁaﬂy ides ts deﬂectasm LIF receptor

?ﬁt Pﬁlénai{n%r(gwqﬂeva @_@l&_@@&ggen%%}?gg@ O(éhepret %Y 2002, Cell, 109
- pr CI)-QS@-%- Z)C}hér?c’té}%ﬁbn ORtB8hes HeRYEY krom IJAKI knockout

-propyl (i-Bu, i-buty
CHthE}de @Hﬁ]))ﬁ$t1‘at@1- trikioal rc(lss fur, this Konasg fin the IFPQ IL- 10 L-2/IL-4, and

- gﬁ% g)at %) erdt 23 g%%ﬂ%gq] noclp\éﬁz%_&ea&a_@ L he IL-6 pathway

2-pentyl (-CH(CH3) CH2CH2CH3), 3-pentyl (-
CH(CH2CH3) 2) , 2-nmet hyl - 2-butyl2 (- CXC}B)ZC}QC}B)
3-net hyl -2-butyl (- CH(CH3) CH(CH3)2), 3-nethyl-
-butyl (-CH2CH2CH(CH3)2), 2-nethyl- | -butyl (-
CH2CH( CH3) CH2CH3), 1- hexyl (-CH2CH2CH2CH2CH2CH3),
2-hexyl (- 25 CH(CH3) CH2CH2CH2CH3), 3 - hexyl

( CH(CHQCHG)(CHQCHQCHG)) 2-nethy1-2- pent yl

P A - LYY T YT



25" Het erocycl y1" includes a heterocyclyl group fused
to a cycl oal kyl group. [0022] Exenplary heterocyclyl

w@e@apsssehcl ude, but are not limted to, oxiraPyi/PS2009/048041
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aziridinyl, thiiranyl, azetidinyl, oxetanyl,

thietanyl, 1,2-dithietanyl, 1,3-dithietanyl,

pyrrolidinyl, piperidinyl, norpholinyl,

t hi Q@élﬁﬁﬁhékf)y{vas trBde‘ﬂﬂﬁlnavﬁpm\deBy ahk nElllropean Commlssmn for the
honopi perazi nyl, honopi peri di nyl, oxepanyl, th

oxazespimapt of dn@cieéﬁpﬁ%eveswhﬁua@épﬂ mhﬂﬂa|(ﬁ§/1%?ﬁ%ﬁch?reﬁtyﬁl 2009,
di h n |, tetrahydrofuran
tetﬁg 3§¥L?EX% :ngXﬁ% rgpyranyl g g

23’29@7%‘%2 %‘g‘}lﬁ}{%lgyr rt yt 8}11}%/1? Co\éi%())/r} ceqokine receptor

| ndQhhiny kmhm%"l'sﬁifés'éﬂb/ln thdHI Py r @Y IL-9i mxenil-15 knd10-21 cytokme
di oxol anyl , pyr azol |ey fyrazolldlnyl di t hi anyl, di t hi ol
any Ireceptor complexes AK3 ’is critical fof lymphoid cell development and

)" SO hAHA RS Y AK?"igs%ﬁgivﬁwe?yLorflbﬁé@ﬁhﬁlﬁﬁ&{e%mency

- aza |c c
az ak(scymj @J} 2héa a]dnezem ICeHx 209 (sapplof S&21-513Bt ddased oh b role in
group wherein a ring atomis substituted with ox

)
1 o TEgHAAEYHEHgS Yt d ALK 13 %&163 Pt %BW?X’FylFaVeﬁ%EH targeted
het gf,
|ndepend@hxﬁuﬁgggﬁﬁgﬁgkgé&ﬁgg ’su %g???ﬁg%iéﬂggéﬁgﬁiﬁ%unwﬂnd
her eirthritisjetBasloyd | es #y e20@%s ciriedisi & PRjeenatem LEG2686-2692;

P | d t lic Chemistry"
(WAJha%'g }aa?ﬁ AL 2&9@“@%?%%@ 3?2@@59’%7{ Ccularly 10
t - " The Chepi
F@Bsﬁi%m o uHa e RPSEIN GOt (NorbA R AL 6 SO, 12
partl CﬁI[L SytokaY I é)lft)r éo%ﬁﬁeieg (gﬁﬁéﬁ% ki al. 12002 gene 285:1-24

ol umes 1 and 28; and J
CheriWaﬁm:l \M To&1)’S824,336 @00@ Gﬁﬁﬁ;.]mtﬂ% 6%F6ﬁ7) Consistent w1th this,

“heteroaryl” fers to an t c. cayrbocycl i
in VIRY agell Fecggtve(i ey .%ﬁ% 1gent %ql%‘i/ 85t gﬁf EH ype 1
i ndepepdRAt Ty-65¢l.a0t ed 1brem M7 S@RMingd X KIRIMy HbndNghonoclonal
sul fur, the renalnlng ring atomns belngﬁgarbon

Het emghody t@getmgs theayhased g0 sranityolsthss {l1lgt el Wirgh cytokines

bstltue descr e ol
exartg PR RDl s, BAP aPERREL AR, i ESidhend S fisgion for the
ri ngre’&hﬁéfﬁ of@ibd%}e t&%v@ﬁeﬁﬂd&qu@p@ﬂf@iﬁ(hﬁé@r leeﬁlerz@av'ym Engl. J.
group is - .. I'n one enbadi ne

exertdrdy 3}/5%%3%??0611?\?13}1 Gt @hp%o@%cm%}dé{eﬁo%%%/@?c@v 4i3ss- 356). In

ar onglkfonoan aRibdd gd[ el 812 204 IL '293) ﬂﬁ@ag@ upli&@%ent clinical

one or ot & Ae fer a?é%s ndependent [y sel ect from

ni t rtﬁgbnforomgegieg,cmd’sﬂmsﬁease (Manaowotehedl., 9ddiNrehngl. J. Med.

exe Ia&% g%eroaryl groups include fused ring systens
16¢058-749-ons wherein at | east one aromatic ring

contai ns one or nore heteroatons independently

sel ected from nitrog&naEEHF IRVENTFHOT Ur -

"Heteroaryl" includes heteroaryl groups fused with an

aryl, cycloal kyl or 25 heterocyclyl group. Exanples

0f0008] E€meamplodgnat psludes h gdepotmd ofdreemubtl: | i mited to,

pyridinyl, imdazolyl, imdazopyridinyl, pyrimdinyl,

pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl,

t hi enyl, isoxazolyl, thiazolyl, oxazolyl,

i sot hi azolyl, pyrrolyl, quinolinyl, isoquinolinyl,

i ndol yl, benzi m dazol yl, benzofuranyl, cinnolinyl,

i ndazol yl, indolizinyl, phthalazinyl, pyridazinyl,

triazinyl, isoindolyl, 30 pteridinyl, purinyl,

oxadi azolyl, triazolyl, thiadiazolyl, thiadiazolyl,

furazanyl, benzofurazanyl, benzothi ophenyl,

benzot hi azol yl, benzoxazol yl, qui nazolinyl,

gui noxal i nyl , naphthyridinyl, and furopyridinyl.

[0024] In certain enbodi nents, the heterocyclyl or

het eroaryl group is C-attached. By way of exanple and

not I|n1tat|on carbon bonded heterocyclyls |nclude

T " L ) N ~ Y s



di sorder as well as those prone to have the condition
or disorder, (for exanple, through a genetic

woraoatissey or those in which the condition or BPOCBUSIE?/048041
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is to be prevented. [0031] The phrase "therapeutically
effective anount” neans an anmount of a conpound of the
present invention that (i) treats or prevents the
particul ar di sease, 5 conditr2on, or disorder, (ii)

att enuat es, anellorates i m nates one or nore
synpt ons of the parti Nseasgy condi i on, or

di sorder, or (iii) preven or Nfel S t € onset of one

or nore synptons of the pprticul ar éhge, condi ti on,
or di sorder described h . e caserof cancer,
the therapeutically eff’ecti vE amount of the drug may
reduce the nunber of cancer gells; reduce the tunor

size; 10 inhibit (i.e., sl ofto some extent> and

preferably stop) cancer cell infiltration into

peri pheral organs; inhibit (i.e.] slowto some extent

and preferably stop) tunor netastasis; inhibit, to
Sonmenaxiodtrs, tlirmenognemrvt taptoamedld oor rphhineaceutiaallgomeceptable salts

extent one or he ocrated with the
cané@rreOfTWh?Iﬁ@%x%e?ﬁ %{hén%ﬁg ra;?) ﬁ)‘f SFERt gr owt h
and/or kill existing cancer cells, it may

clpOd} Antbenprbedimest ppluden i Rharmeseutigal @@mppﬁepa;sl}at includes a
ef fi | @&$HeRYadjuvant
AR LR ATRL € ot ARy i 5 v o
dete&hkning the response rate (RR). [0032] The term
"bioavailability" refers to the systemc availability
(joo21] Abbetémbatiient igvlalies)a @bthad Of weatingroe Uessertihg thelsgverity of
adm ni stered to_a patient. 20 Bloavallabrlrty IS an
abs@r disease oF ePRdition rerpPesiYe Hsaahibiifene! ote Horre fraus kinase
n%ﬁ&&l@} %&e@t@&l flo gf ?AK@”PMKE ﬁzﬁé e )FY%2 gﬂ H%aﬁ@rﬁt The method
reac gener a crrculatlon roman adm ni stered
dosageudesr aﬂm][n(b&ﬁ?ﬁ)h Bhehet patimmt " drecagreliticadly ¢ffemiverausint of a
refer to o scribe the physiol ogical condition in
nanﬁﬁ?@o?ﬁ£?9§§nwybfcalIy characterized by unregulated
cell fromrh nor nprises one or

cHi9de éa@théerméodlwatrmrleée% meRnE oF trrrrer&méwﬁu{lg gree*eveﬂty of
not I I

Lot A, o SLOS LY R 98128 i st i
par tpadettar Téxanmpthed mtlugec hdodnisterisg |tmcthcrqatlsnguamh|@peutlcally

cell cancer (e.q,, i theli S nous cell cancer),
| ungf %ﬁ‘ﬁ m %%Eafﬂfgp%mqﬁ‘]%@ﬂrqr ung cancer,
non-smal | cell lung cancer_ ("NSCL adenocarC|nona

36K 3} ﬁ@orhahgenabﬂﬂheauaﬁ%gieéa% clflhofﬁé tgFatipg ea | dipggse or disorder

Cancr%poﬁge&ep Qo pf-ﬁ%' RRGHER &eeaylgﬁe kldb@r ROGEI sincludes a first
tomach cancer 1 ncluding gastrolntestina

c an qmnmamlmoeémﬁaﬁﬁﬁpca’dmﬁm/ Q48migoypdnefedipimpula 1 and

cancer, I|o | ast onm, cervical cancer, ovarian cancer,

| i vepstrushie rHF"adder cancer, hepatonm, breast cancer,

col on cancer rectal cancer, colorectal cancer,

endometrial Ofpii £l 1P RRIR ORI AN EOAN

carci noma, Ki ney or renal cancer, prostate cancer,

vul val cancer, thyrord cancer, hepatlc car ci noma,

5 H1044] Bafecérve il menibeemader B devaih (o aertaie|cmbadinedsl cxaaples of

neck caacer chenot her a

eutic a
ChontEah AR s b R e e SHeHER T5 gy While the
EXa'Tﬁ{fﬁﬁloﬁfwﬂ:lh@@@éshﬁﬁépﬁﬂédlﬁurﬁﬁﬁﬂtvﬁtH he! dndeftdOéhPbdiments, it
(TARCEVA(r), Genentech, Inc./OSI Pharm), Trastuzumab
( HERCEPTI N(r), Genentech, Inc.); bevaci zunab
(AVASTIN(r), Cenentech, Inc.);4 R tuximb (R TUXAN(r),
Genentech, 10 Inc./Biogen Idec, Inc.), Bortezomb
(VELCADE(r), MIIlennium Pharm), Fulvestrant
(FASLODEX(r), AstraZeneca), Sutent (SU11248, Pfizer),
Letrozol e (FEMARA(r), Novartis), Imatinib nesylate
(GLEEVEC(r), Novartis), PTK787/ZK 222584 (Novartis),




20 (letrozole; Novartis), and AR M DEX(r)
(anastrozol e; AstraZeneca); (iii) anti-androgens such

w@goobl1ss5edi de, nil utam de, bical utam de, | euprptT/U82009/048041
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and goserelin; as well as troxacitabine (a

1, 3-di oxol ane nucl eosi de cytosine analog); (iv)

protein kinase inhibitors; (v) lipid kinase

| nhigkil teer 8ndetdtbod @k ith@nse abi ndided aot lidisthe 1nvention to those
particul arly those which inhibit expression of

i n sypdiments. far Mrespatranypihiedaye@don s waded iy covst alé éﬁ?maﬂves
rollf f |

85005 g 8 el B o

(e. greselﬁNﬁ/éﬁﬁMh/Eé rd):ﬁnémbly (hei alal)nsv aomd sléBedsincthe ast wihecognize

t her apy VaCCI nes, for exanple, ALLQVECTIN(r
L EUVEQY| Rethpds R4 W@% rS}m1 %‘R@.E@NV%EW) tq Fl%_os% degcribed herein,

t Op%@@%&@a%e} uEéH‘ iPIhOHrRYiED FSthk LBEQBE%N(Y&]))H The present
H, (ix) anti-angiogenic agents; and (x)
phatmmetgot ical hy vwclapttecb ltee ti@0BEthiods and ineksersalel described. In the

d t f the ab 36
der VoL LYES,0L, O, Sl RN, L0030 ML A6 e i

agentffert 'ﬁoﬁpﬁpb&ﬁl;dd%ﬂs R Qpﬁlﬁ@tld@ﬁﬁéluﬁﬂnga&ﬁ nbf et @b Slefined
of the invention include: dal i numab, etaner cept,

i nf ltérrisptebn uaawndﬂzubmhec}aweﬁw ﬁh@)llkﬁaéhéﬁ EpRlieation controls.
atli zumab, bapi neuzumab, bevaci zumab, bivat uzumab
901 5nEhe esrmc 2ahit iz wefats twea sansitetke|inge del brzm.nlnadrcham monovalent

8:& m@{?ﬁ% bergglggll uﬂ%sedla utggl 3 é)ﬂnﬁ@icag I;Sﬁ?ata'? 1Bnally substituted

erl '15&&6@1}%%{1? |tz sl matd E‘ﬁﬂ%hhléﬂﬁ&ﬁscrﬂ%ﬂtﬂéiéiﬁ&bn one example,
ozogami cin, 1notuzumab ozogam cin, ipilinumab,

| abehesalsyaipdicnl uatonz mahtemp@rbgm@mrf@p&w)z Jnr@bher examples, the

o SRR L G YIS, PR, o

pal iyLEunBRampas aplalkryu gamps Redahds cqwmjacbocaas@t HRITRD such as
pertuzunab pexel i zuma ralivizumab, ranibi zumab

r eslmtvh}zll!ih@b CHD ethgl (ErufEbCHhbdyRiopyiratPr, poveylziHaBHCHs),
rupl

L AT 1 2 U e P AR EORbATE, it

t ef idbag@yBDprémLi iiBuwMabutyl, 0 F@HICHI(GHD),)! rabitylz L(B%J,, s-butyl, -
t ucot uzumab cel nol euki n tucu3|tuzuna€ n§¥ gfn? 1. |

ur t SEEHREHHY e lR-meHhb2-05oRil | {tBabbuthgG(REl)s), 1-pentyl (n-
anti_- er 8 5. a

AbbdE F@Eab%ﬁét?ﬁ rtu%s v éhi%ﬁ{g@ %ﬂ%@@&?ﬁ?ﬁ%@% $pentyl (-
ech@BQG}ézlcyhbu)Lnah—lmhbdéAnyl f(l-I(J(CH@)a@HhCHg)G 3¥methyl-2-butyl (-

"t arn GGG e b 6 CHREHE R B

as L@ﬁ%ﬂ@ﬁgwﬁz(ﬁﬂgl | cahd,Qn 1 @tﬂfz@ @HﬁiH{(ﬁ({}ﬂ}% I QChexyl (-

derivative form of har maceut i cal active su St ance

t hatCHGCHﬁ@Hz@HfGIHzQHl)Ué -hewylt h@%@ﬁz@ﬁb)(@Hz@ﬁt@Hﬂ%l &methyl-2-

Lol SR L T ATy

act 'Mﬁfeﬁ@’l&fpeﬁ@'ﬂVer t(G@H(@H%cme}m@H@z)act i \&nﬁ&fy%tpentyl (-
form See, odru in Canc
merﬁﬁm{ab(&é&c szc%@?ﬁt@éﬂ Biﬁéyleﬁ'aHf@Hm@H@%%hhi@ 3-dimethyl-

o BU05PR GBI REE 0 Bt LSRN, RS, 1.

Dr ugan@al-oatgicy, " Directed Drug Delivery, Borchardt et

al., (ed.), pp. 247-267, Humana Press 25 (1985). The
POAGY IBe ®rmt Al@nl I ¥ERES 18 Mink A r blhchBdibhaf eodValent hydrocarbon
limted to, phosphate-containing prodrugs,

t hi optieswith @t dest enanbitryobrusergion, 461 RatasbaerrBehilpiple bond,
prodrugs, peptide-containing pyodrugs, D am no

aci d-nodi fied prodrugs, glycosylated prodrugs,

P- 1 act am cont ai ni ng prodrugs, optionally substituted
phenoxyacet am de- cont ai ni ng prodrugs O optionally
substituted 30 phenyl acet am de- cont ai ni ng prodrugs,

5 fluorocyt03|ne and other 5- fluorourldlne prodrugs

o o T | . g o o g, o .. -



30[ 0046] A "solvate" refers to an associ ation or
conpl ex of one or nore solvent nolecules and a

weeowpossses of Fornula |. Exanpl es of sol vents tPEI/USTHINN048041
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sol vates include, but are not limted to, water,

i sopropanol , ethanol, nethanol, DVSO 17 et hyl
acetate acetic acid, and ethanol am ne. The term

" hy dfitén theedlRéns1 taliddnen mﬁ%nﬁ‘ﬁ}eﬁ&)smlm&edslﬁﬂqﬁﬁdently with one
nol ecule i s water. a1[0047 The term "protecting group”
or 'oPghoreefubpiatuens Alesuibsti hayeint arch drclydss cadalhl fpving “eis" and
enpl, rXr?sd I‘l%{lpaltl \/\ﬁt& of ralt@fn% 19&% a%"pﬁ{dt 'ué)ﬁgntatlons In one example,
funct -onal I'e Teac her functlonal gr oups
on tﬂlftealkai‘maad‘idal iFowo exaigpteen cabotl attnmo((pr@isecln aifjer examples,

" bstit t attach d
0, U SURE A SE ALSERE 20, AL B e,
t.ab
comuguRs YA APL5c AT PLSRE R QRS Lpetutarcy, v

(BO@‘)enylp W}Cﬂﬁ@lﬂ{)@ﬂﬁéthﬂﬁﬁ@l -amy, but-1-enyl, but-2-enyl, but-3-enyl,

9 fluorenylneth | enoxycar bonyl &FHDC Simlarl

hydnuwwmlwéc mﬁgmym@a-bﬁpmerree ex-4-cngl. hexdisaw], }fﬁeéﬁrenyl hex-
of g d& OX%I%“% Pt hat bl ocks or protects the hydroxy
functi Xable hydr oxy- protecting groups

bgl:?gglgfhea g%h—éya[lk |£ %/ S l 1H§/a[dloar|n%r¥% h8 ancl)nsolvla%nt hydrocarbon

et REKYATBLI lt 1dabi Gke/ §1EEEBPMhsat1ﬁ£\t€bri ek, @Nﬁb@ﬂ&’d@dﬁyhnp}% bond,
"carboxy-protecting group" refers to a substituent of

t he vdmreb@xl}e gkoup radieal nidyoleskeptionalhy substifuied ipdependently with one
érsgﬁékﬁ?én ngs 01 elnf)snc@s&rh}/ed%mnh% %J’%}R@ QEeegﬂ(Sfﬂ'}q radical is two

CH2 G52 502RR, captncasiy (C2E(H.r imethey ksarhyiey, &hehyllkyﬁyl radical is C,-

|(t ! nlg,tr Eélﬁjzlniﬁ/ el hoxyggﬁglflp %x(arrl)ipieglllr{glﬂ €, Jtoarl]r Ir?o tljrr]l)l/ited to,

For a ggpg bﬁ% Ek& on ofc&t%gg@@?%gmgﬁ r%ﬁ%gh'&ﬁbc =CH),

thGWMLW%&yL$ﬁG2EnyMﬁmﬁhﬁG&ﬁwand 20P. Wits, Protective
C?oups in Organic Synthesis, Third Ed. John Wley &
SEes] 10RKW? r%@e%’ toaﬂdno?l—arli@l@h@n%{uratear ot gaftiallg unsaturated
G?oups hir Ver| ag,  2003. [0048] The term
pathyérqcarhoncrluaegrowgnmhem i that eyckepdkdnBipap pryi Bat eptionally
The t Egt{p tegnﬁd(}ghndehﬁg '\Mﬂfc?ne%’méw %s@tﬂ%ﬂ?ldgsch%e@ herein. In one
dogs , Tood-source ani nma Z00
ani rmbmplecram r@cl@niksrhlgsoupbusr dstcand cairbar aBJnm' K@f-CIZ) In other
ani mal species. 25[0049] The hrﬁﬁg?%phar tic

accepraples cyclalahisds-Crar G rf&émg 5 the oy Oalzyl group,
Conpag%]rhblﬂﬂgﬁ% Sis d%eC C& at] blhenshert ey, RO @balkyl group, as a
t oxi col ogi c e other ingredients conprising

a fdnma:lleatus o(ﬁ; C@nd/Exnaniplﬁs ufhnmbcsm@pn@/ctqaﬁa'ﬂ gdclude cyclopropyl,

|t ES;S(F thl gor]eetyﬂgg,fgﬁélgﬁgft %B'?p? é:gglﬂ{)ent 2%enyl, 1-cyclopent-3-

I nvent | oRyeloBOE 1, CREPQYNGS] -Bhy FOT IEEIBhEX-2-eHill, €3 Scyclohex-3-enyl,
ot her w’se |nd|cated i ncl ude SOconpounds of Formul a |
and eycohevidimybreyclahapybraveloociybl ayatomenylmsyalpdicyt eycloundecyl,

2 S o IR HTRR LY B REE R Rb Bo SR M ine 710 12

depigd dgegcoﬁﬁrlﬁund@nﬁmlr@ﬁomnted t®) [4q) [dE], ¢RHENABBUDT [6,6] ring
t hat ffer only in the presence of one or nore

i sotscyptemal Eyeraplenyc badgedt kiexclic myeloalkaippinglude oS gifhast pited to,
For r%{cc)ﬁc dA[glemﬁép%& 8&?&:1?3 %.Iffgln%tamf ding%? r ﬁ)ﬁoﬁ]ﬁfn

repla eri uny or or’ one re-car
atons are replaced by a 13C or 14C 5enriched carbon
are within the scope of this igvention. [0051]

“Infl ammatory di sorder” as used herein can refer to
any di sease, disorder, or syndrone in which an
excessive or unregul ated inflammatory response | eads
to excessive inflammtory synptons, host ti ssue
danage or Ioss of tissue functlon Inflannatory

o o Y a o L, .. T |



which tissue injury is associated with hunoral or
cell -nedi ated responses to the body's own

weostisIseent s. [ 0056] "Allergi c di sease" as usedI/iis2009/048041
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refers to any synptons, tissue danage, or |oss of

tissue function resulting fromallergy. "Arthritic

di sease" as used herein 15 refers to any di sease that

i ﬁ)OQbE*W’eféfaﬁdo ky cyoic| ot © hydloesbongrafp dftnaldy Buisstituted
attributable to a variety of etiologies. "Dermatitis"

as urdegerdendy rwittepry g moTRAybsBTuchLs| depgebefldipreiy. dn one example,

dis [ char a |

it Taia) Bionb dF 6P Belolat R gL oL BURE Gedfpls, e gp! arowp
et i a$ 0gidgs In adotharsphampie, thej gl drowd isasCylsgt ghmpeiAmyl groups may
refers to any .inmmune reaction direcgted agai nst grafted

ti sdgaerretsakdds ﬂ&?rf‘g‘éﬁ’é’?aé}l stryqiuIgs p 5‘}“( e.fb‘gfmsﬁlﬂ%s a bicyclic group
mar rcgié}ggrisiﬁg%aa%rﬁﬁti R¥na hiQEndlarbB6E bPParfhlly BRurated ring.

graft and surrounding tissues, pain, swelling,
| eukdayipbsiasyl giodps hndndm cinttopreniet. lilthtedt toerieeylt imaphthalenyl,

{nﬁ te hagﬁg%qga%l; Fr? §13|31 e%tnaL ﬂ;ﬁg@&gg}nlggtgal%d i , t,?,g-qg[rafh(})«rironapthyl,

I nflgammi ey cell activation. [0057] "Inflammatory
cell activation" refers to the induction by a stinulus

ngbﬁb]édﬁglgv refgl.'ét@p,tcﬂgtég“_mted to, cytokines,

tigens or auto-anti les) of a proliferative
c re n i . &0l i at
R iS00S LS B0 g ot Bt on
r adiczahdre denialy aBS/or pipds bamizi wishin dlie NAGOBCLiC geouprih vasgh at least

or cell surface expression of new ?r | ncr&gsed numnber s

of rABgi O AW thel kideAgomy indepgideniiyiselaeied JTomg]igpeen, oxygen,
hi st il d ' in®ri | Ofbon. The h Iyl
nol e@ g%g}sa?“S?%“S%‘)lltlﬁrq{’ﬁg%%?%ﬁglgcrér%e%b??S%I%%di ngonb ut eng%erocyc Y
| i mdregh haynbnoptidesly sebstioptdagit, ork by mpitecpbsigpers described

| SR o B ond P e Byt inBub o RaS Rt F Boyectes having
eosi nePhidaghon Ig&?gaheﬁ%e{s%clfk%‘)d rﬂn: dtBerCO&ldntples, ABREIHEARS includes

cell's, and endothelial cel . It will be appreciated
by peemsreles lor [Hiesglasnhaviee &ntCst KatCye he Gcts: v aixiwplesfof bicycle

one Gkl SBURE T 08 Py BRGSFRISE: FR9F 42 13000 ) 5.6 o

or E¥aGeydahd. o mbthanedbodieayhterocydybdchdes biidd88ing systems
The term "NSAI D' is an acronymfor "non-steroidal

ant ihaviel Bt ofA2-dk Ug2-dnand 4440l srangemente aedihaving 1 to 3
Wit 1, ANALGES 1sCle B0 HoRY R, % gilllcpp’,erfﬁ%oﬁﬁr eh®yaingst, IR ocyclyl
t enperat ure and rtelievi Ag ’paln W thout 1 npairing
consiaclodsngis grapd having HitgBdretatomems sele¢tbd from N, O, S and P. The
anti-inflamuatory effects (reducing inflanmmation)...Th

Fer R Bou gt oo B LBgOr OB SF1 TSR ise eroup
drug erR| WEE Ry 6197BBEp Busbd 824 cyAsIRyL .

ot he(ri{efé%r?éepcctﬁg) frﬁgj\glgs% sim F/ar?rr%iec%sasnoi d- g;epr es};i%];%u,p

apt r ' esy I1Rs; :
ooz B AR, el ASt Pl AR TR Sy AP L Byposiensl
aspi aziridinylpthiiranfy & nzetatiny 1 neymtaowb nhietdSAl, D2 -dithectasydal B dithietanyl,

i ndi cated. for the_ treatment .of acute or.chronic ) )
condhriogRy EPEraYn TERIP PamoLfY. Sriggenp., piperazinyl,

15 e Iy - iendi . S i orenin]
o1 (R QR BoIpidEN TRy, Ml 1D BB | Gazepin,
ar t hthiazeminylostimalothtenyt, | &hydropyramytatdorgdreforamyb petraekofuranyl,

(e.g.. ankyl osing ondylitis, psorjatig.arthriti .

hei ra oty Rapde Cabiteryste, ipehSaRidh.  Roymolingl 2-
net astati ¢ bone pai n, headache and m grai ne,

postoperative pain, mld-to-nogerate pain due to

i nflammation and tissue injury, pyrexia, ileus, and

20 renal colic. Most NSAIDs act as non-sel ective

i nhibitors of the enzyne cycl ooxygenase, inhibiting

bot h the cycl ooxygenase-1 (COX-1) and cycl ooxygenase- 2
(COX-2) isoenzynmes. Cycl ooxygenase catal yzes the

o . T



15 substituted by 1 to 5 substituents independently
selected fromdC -C alkyl, (Co-C3 al kyl)ORe, oxo,

wh2000/1538%Rd and C4- 05 heterocyclyl; or [0068]PEREUS2VA/048041
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Rb together with the atomto which they are attached
forma Cl-05 heterocyclyl, optionally substituted by

oxo, halo or Cl1-C3 alkyl; and [0069] Re and Rd are
lnd@pﬁﬂﬁ‘@]“ Yrol(ekA Can@dlimyl,, 2ﬁsp>@5n>ayc4}m@lykaylm odioxanyl, 1,3-
phenyl , mﬁereln said alk | oal kyl and phe Xl'
aredwpia@ﬁw |y BUBEiglt ed Bx»raao t%nﬁ subdithagelnt s dithiolanyl,

Lo, O S5 Al Mg, >

AnotabshicyeidjodiOjsptanyh c hndle azabixypih a2 [lofkakydr nulI"a<atnples of a
25, = WD 2009/ 155565PCT/ US2009/ 048041 1. enan WF

di adeleracyrRet Srom WhsFEIRs 2 ofing AP e tSe SitysEgfigd, With oxo (<0) are
aC ¢ g)gflﬁ'l%lﬁorﬁélafl& ltlhﬁﬁg)fhlo%%glugyr%y Th<(=3 P[:tgg)%églyl Sro@P€herein are
het eptenajly, sublsttugtdn lrﬁbmmﬂepth}e nyith and dretero anbstituents described

optlonall substi tute 072] .,

phell?ﬂem ete@chcé? ?r(?aﬁ? Iy %ﬁi% B PwRﬁ%t LT‘ %B&C] nc1pﬁes of Modern
whengiddod R c PORBMistr hetWr&arB/én e, heder goye 319683)r €particularly
optional I'y substitu 1to 6 R7; [0073] R3, R4 and

R5 &heplersdépandietit 7 yanel 9;cH"§he Cheaisgy @iHetepocyelicoCompounds, A

A PRI A i SR s o o

al k)phmcﬁ&r %hahésenylm 1(52{9;6malz}syde Ao Heh. ab&qnge@szaz 5566.
-C6 al kyl ) NRaRb, hal o, CN, Cl-05 heteroaryl, Cl-05
C?h? NE kot "HeRr SRy L Yret@@hd Mh ,ar&Ratfdcabyd ch@(rml@a?ﬁn which at
(Co 05 aIkyI)NRaRb C(0)(Co-05 alkyl)(C 1 -05
het égastyus yhg atom( @)Wr@ﬁoman@d;p@yqiqu@ selggted from nitrogen, oxygen

?:?E))ekéﬁ%%y Sge Cr:% glpRn(ag&%%%?OII?_%B%m% ec%oé)ﬁr}(sll—fé?/ecf&é}?f E%u}as may be

C(0) IlyOSubatitiydd) WRaRbhe ©f G)IWRa(EsHtOMmtaldkydribeCherein. In one
aryl wherein said al kyl, al kenyl and al kynyl

re
opt ieprapiey the dsteraarvi grauibgonfaips [ 40 3 B Fipgams (Ci-Co). In other
| ”d%%ﬂgl%é‘téhfé h%ﬁe‘r&& 1egroﬁf Q . ONRGRYL c.oxq, aﬁdor{éaérﬁbodlmem
and said ary heferoaryl an cycl oal kyl

aree&ahphngh&mn&wbgnanMEﬂxbynmmmgdﬁzaubﬁncﬁuéhwsd7Inmnbmed

|nd§§Fndently sel ected f on1CRa o 0, Eal , g#% .
NRCAES Gomieing Rt SoBRi MApOTess AR, s pitrogen.
i's i 1 I lud
bl kyoﬁggeﬁle (@H(% @%GLﬁYral k;%%%n%(&(ﬂ%hent%e&%l?kl%@ Ydary % \% include
al k}ﬂ,@@@@@lmsw of 8 a0 ata@iyViRgRbat IW@@g)apmnatlc ring contains
S02 CI C6_al

T e R ety o Ry prlestiss L BhReRR, Papen. and
by uffor S'isatbshiyi'uBh&les Reteandefdupy fu2d sieh e@tagd Eyictomkyl or
oxo and hal o, and said and said aryl is optionall

y
subdeterepyely! Byoup. Fxamplasiod hpterpsptl Lroungapvdse Ry 3re not limited to,

o A M SR R%Yﬁ“%%% Shyplsn giazoly

%kyﬁy}aznﬁl, fja&aiﬂiklyllylfur}’mﬁhwn)f{j IWXaFBIYFEhmyclb'baiMyélyl 1soth1azolyl
ereln sa

subgvTelt equlﬂgo P%’ILO lggqéﬂ {]qy Eéﬁ@@y § Aros OE)) y&, nchfuranyl

sel & ‘fﬁlﬁ% g Qﬁ@agol&%d@l#ﬁ{}l'l ﬁtﬁglagﬁylalé)@i&az@& tr%ﬁryl 1somdolyl

hal o d “an etef cycIyI
Rb tpogratildr puiihil, tdxadmz«zim ttolandlylc rthtaﬂmyola(]r ethatdnmh/dsd furazanyl,

for he eroc | ; . and 5 007 e and
.ndgﬁem}%wwl Cpepibis %@rw S 0 ﬂ’u 83??23??581» uinazoliny,
phe i kvl fuGpghi@alikyl and phenyl are
opt?%ngﬁgﬁgﬁ%g???ﬁtlghb lj1 tgy% S%bstltuents

i ndependently selected fromha o, CH3 OH, NH2,

C(0)0(C1-C6 al kyl) and C(O)NH(C -Co al kyl).

[0079] In one enbodinent, R is phenyl or Cl-C9

het eroaryl, wherein said phenyl and 10heteroaryl are
optionally substituted by 1 to 5 R6. [0080] In one

enbodi nent , RI |s phenyl optionally substituted by 1

a = [——. rr\r\nA s s s



benzot hi ophenyl, benzot hi azolyl, benzoxazol yl,
gui nazol i nyl, qui noxal i nyl, naphthyridinyl or

wo e0ops3sedli nyl , each of which is optionally subST/US200%0148041

10

15

20

25

30

by 1 to 5 R6. [0087] In one enbodinent, Rl is
pyridinyl optionally substituted by 1 to 4 R6. 5[0088]
In one enbodinent, Rl is pyridinyl optionally

d] InUE&fiurb)ém%oﬁﬁlen[so@@hetbﬁ)c%?l &ﬁhaétoﬁf}mgro@ 1sJ €-attached.
pyr| nyl ptlonally substituted by 1 R6. [0090]1n one
enbdti Mt of Rrample Fndnyot bmlt@tlorg5caﬁl@neb@1g}e§1| heterocyclyls include
opt Ib%ﬂ@]ﬁg%rr?ﬂ&?ﬁen{s%tﬁgflﬁ}ﬁn% 19 3 5% %ﬂ d;%ﬂ[éﬁrll eé@ﬁﬁ&% 4,5 0r6

oXaZol y1,
pyr Io(ﬂ)al pyridptine, I’}ﬁisity)nSZJblstSl, bubed d)p/yrikmﬂmeSpRﬁtloﬂ P, &% or 6 of a

§§Z§o§'rafzrne' e piS. SaEhe ot 5 R PYLAEOL gohene,
CO- é%[% al E};%to ?‘r‘)ﬂ‘}g‘_’l@ pgﬁféi)/ﬁrﬂ) NR&’I&%?S] L(lafy%rp%x%lél #¥bazole or

C( 0)thiz®yle, GBItioES-, @50@5 kY ki) MeaRmle, pytzole)e0Bothiazole, position 2 or

al kyl )( G -05,.het er.oc 0) NRa( C0O- 05 .al y )(C -

het ér%f&yazwfﬁme . epyY! Nég(%ﬂ)f 65"% %%P%tl%é %?) or 8 of
o O)a L5105 p&s@hcﬁﬂ I\iyk’)i G, @57 hﬁtgabpﬁﬁ% umohne (2-pyridyl, 3-
C( 0) NRa( C0- 05 al kyl ) YNRACI - 05 al kyl ) (C6

ar yIp)yrldY\]héﬂerldylsé’rmrléb’kﬁ’rpyr@y]dpt ional |y substituted by

1 to 5 substituents independently selected from CRa,

NRORS] Imoemtamﬂfdntlmihmmtartﬂe betewhcpelyl qr Hemrwyﬂcgrohyls,N-attached. By

het er oar an clo |. are optionall upsti tuted

by ) P o D P B BERy LA E BIPpShe heteroery
&?ma‘ﬂﬁie(’boﬁ: e aNEeRnend 'a%oﬁltlbﬁﬂl of 2 G5AdEE, azetidine,

alkfﬁ 1-05 heterocyclyl and C(0)(Cl-C4 alkyl). In one

examyh@le Rbyiireliditee nypyrisyingz ol-pirroleaz whigazols, hulmdalzvllldme 2-

or tlo al.ly substituted [

s g e P bR St Py iR SoWzotine,
C( O)digerrdit, @M@de}r{eCindQ& helotine Cyelinda)ole Cﬁ&)tmal( Gﬂa @dindole, or
al kyl) (G - 05 het er ocycl yl ), ~C(0) NRa( C0- 05 alﬁy (C3-C6
cycuaamﬂ@hn)e PEYIByINE22 @omewhallkfyrc)n@dmsefsm 95of’ a“carbazole, or B-
het C(0) NRa(C1-05 al kyl) NRaRb, C(0) NRa( Co- 05

al ky ?%%% aryl) wherei n said aIkyI i's optlonally

SHRRH] b Rttt R APt AT ARESAZRE Bl g pptonally

het efbaitekd by hed &r aasiiueds dn@f}fﬁhdﬁiitl&ydeleated mpmu lgnahé Yr more
substituted by 1 to 5 substituents independentl

SeI R dNR Rom)wd bale, arﬁiaqlrd }@;-_qgocyﬂ]:}(é %eter@pry n%pm}palkyl are

ar oy R R A2l TS by S ok afted from O

enbagkoald, CR, NRERAHERG) alby! pydr CE@)T-Cs alizyh) owhéreip R?, R and RY

s ARG, e bRk or ol Cab ey RRa o -

hal
LA Gt it

sai delkctey|frans bypine omanory QRHNE R @ 4nd hale,cand Byl heterocyclyl,

substituents independently selected.fro

oo Doy Jed RO sreaptay e RTC LGS substtuents
het an@Galklyi Seledéd Grsh | GRIUBSS,I halb e FRY NIR°R6 8,-C; alkyl and
substi tuents |ndependentlﬁ sele%ggd from (C0-05

al kyd(®ac-Coxlbyl).uhesein B3t e dpfiyad) forgjaryla 1.

al kyl and C(0)Rc. In one exanple Rl is selected from

t [@027pld emiengpodiment, fir (mﬁn,ul}l, [, alkylSalkeny!l dng glkyi2 are optionally

r ep{rs/é@giﬁ[@dtqéfe B)o? ﬁlltﬂ’ uents ‘é‘gﬁwﬁlﬁ?m[}o el\f—\%y%iﬁﬁml oxo and halo, and

[0092] I n one enbodi ment, Rl is phenyl or pyridinyl,
optionally substituted by 1 R®y wherein R6 is

i ndependently C(0)(Co-05 al kyl ) NRaRb, C(0)NRa(Co-05 5
al kyl ) (G -05 heterocyclyl), C(0)NRACO-05 al kyl) (C3-C6
cycl oal kyl'), C(0)NRa(C0-05 al kyl) (G -05 heteroaryl),
C(0O)NRa(Cl -05 al kyl ) NRaRb, C(0)NRa(C0-05 al kyl) (C6
aryl) mhereln sald aryl heterocyclyl heteroaryl and

oy - oy e A o g



attachnment to Fornmula I. [0093]1n one enbodi nent, RI
is Cl-05 heteroaryl, optionally substituted by 1 to 3

wonoomisssehne exanple, Rl is pyrazolyl, oxazol ylPO¥F/US2009/048041
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thiazolyl, optionally 5 substituted by 1 or 2 R6,
wherein R6 is Cl-C6 alkyl or (CO0-C6 alkyl)d -05
heterocyclyl, wherein said alkyl is optionally

su b%f*}’l Ly b?gomgsub&t@tea uRst kd ¥ esﬂb§t1th&ﬁ§ Bﬁl@ﬁ&fﬂ%h%y selected from

sel ected Trom . oxo and hal o, and
het é?rlbcmib,yCF; i\IIbBtd iant &11Gs aélzm,swhmme%“ By and Ro ag: defined below

flglb o %li% i ,fﬁdalp %fd %%blgﬁ@qenlt ef%bgglaglglgm(%qoaﬁ)(ex&l and alkynyl

het %f&@p’cfb'nﬁily kit 61-to Bosub%uéﬁtkl/rﬁ&epeﬂd&n@ﬁ €elected from oxo
exanpl e, said heterocyclyl is pyrrolidi

t et raawla}omaud arplis opmm&mw@bﬁﬁyﬁeaw 1t ﬁﬁbwvfm independently

pi pe NYipep e I Spe d
Gl SRR g DR R R IR RECTIAR Froria G g R ae
VO 20084 dlseh&6 S T0rdSRA0 9/ 048041 wavy | i ne

represents the point of attachnent to Fornmula I.

[ @09¢1 1nl ih endogikadi B MormBa 1, SkyndapeaserytiyalGl- &8 optionall
@@]]n ok T) ORa L 0- o Bl ke AN Rg i 4R gptionally
Cl- @gbshl@tted bmlyp S stosem%tréﬁpwl@mw sel@@ﬂcf@om C1 Cq alkyl (Co-C3

cycl 0 c d

al kfﬁjyh@%?b OX&( gsd 219‘1)2 ﬁa?@%g%(g% er ‘c))vc}:lerce and R are
C( 0)ddiRadOpel 0% fat FMhl)lﬂQI Qb anether a@b@dlyie)lt for Formula I alkyl aryl
C(0)NlLe(C0-05_ al kyl) (C3-C6. cycl qal kyl )

al kgl (orloglsyheree PB’%‘?‘WI)’ Sutz%tﬁ)ﬂnﬁeat( - 953 aﬂlkiﬂﬂmﬁal:%iependenﬂy
C(0) k| vh) . ai [ e b .
opt |S§R@t(ﬁgyfr§§bstl it u%lggﬁb@ 1é32 gl sﬁxtéuélﬁlog MR 8nd Co-Cs
i ndépenshyolyl, wisetie ® edd Rf arn dRagd thoRcfpr BoxouldD and

hal o, and said aryl, heterocyclyl, heteroaryl and
cpoekopinkat erab&dimehi, Goralr dryhusai R sillkiyl Llctyeﬂ)abgyl ind phényl are optionally
substltuents i ndependent | y sele&ted fr

hal GubtREd Rk 815 SEaHEFni egepearioe} ee*ei?g%l laﬁSRyWs OH, NH,,
OO hgt men or
[ 3?(91-8%2{2?)%@@@?%%@@@5@? B hQEACERbodiment, f

opt i on Stituents
i nddjemndiant,| alkdelcgcibalbtylf amdn}ﬂehyloam ortmhally CHSsHtWNRERY, 1 to 3

Smapﬁgk lswgandg%lg)s& ec‘[e ' ')gﬁ%&%?}HJ,%(BS‘&CI-CG alkyl)

t et rah}do @Lnggtrahydrothlophenyl
1, 1- di oxo etr ahydr ot hi ophenyl , pi perdi nyl,

Bdb%b ZTI@X >»anll e‘ttlreétlﬁ%e% OR¥NHABY Bothttﬂéréﬁéﬂtm tfé‘[aﬁﬂaf?lah@%kophylacm

ridli zinyl or hexahydropyrim dinyl
one oemmcénmem mehsires, (yd;pcély ithe sbJpc;tpe talpreyént or slow down (lessen)
zin or o pho I.n o

glng%:% 1red|§%1y§1g g5 66&¥1§? Ry %500981?}101( @ot%&élevelopment or spread

al kydr) dRadRb. F&r%@%&ssek RIARE iBVRRIdh "BeHeficiRP of Fedifed- Eihical results
al kyl) ORa or (Co- al kyl ) NRaRb. [0100]In one

enbomlndmfout@enpshmabd)to ROgGafamoiyepsshe dimewthmergof extent of

| n odi%ea%ex aﬁ%gﬁolzgeddéone g%?%%”ﬁ‘f@z Sta% SdlS%&S%) ]de?ayR&R%l)ong of

200%1%%&5%@51&5?&%{0%&@% ﬂaﬂlile@@]lldf tlfimelsmb @dltemaﬁd remission
R6 is NRa I n one exa

[01dz¢qhmheb nM@hébmt#énwhetmnE%em@ RF @pdﬁe%@lal QFWI@PM can

-05 8! SLACK A LMARALC0 080l YL Gvival if not rceiving

treatment. Those in need of treatment include those already with the condition or

disorder as well as those prone to have the condition or disorder, (for example,

10



5 heteroaryl), C(0)N e(Cl-05 al kyl) NRaRb,
C(O)NRa(C -05 alkyl)(C6 aryl), wherein said alkyl is

W@piovoseEbs y substituted by 1 to 5 substituent SPCT/US2009/048041

10

15

20

25 whe

30

i ndependently selected from ORa, NRcRd, oxo and hal o,

and said aryl, heterocyclyl, heteroaryl and cycl oal kyl

are optionally substituted by 1 to 5 substituents

I ndepensieatdeetseheeded) bf HvsERawhishOthe Rdhditioflos disorder is to be
NRcRd, - 10al kyl and C(0) (Cl-C4 alkyl). [0105]In

one reensoltdment, R6 is C(0)ORa, C(0)(Co-05 al kyl)NRaRb

or C(0)(Co-05 aI kyl ) (C1-05 heterocyclyl), wherein said
al0opll] e qphrmnéthle;apsmb@tlyt effendivby amhou” Smeeantss tant aaaprf of a

d d | ected fr
and DRPOURY oY ReEr ARy SF UG ur gy el ey cisase.
ar e cbp@bh, °B1a|dis¥5r(§:k’| bﬁgl ﬁt%@ﬁ’te@yarﬁeﬁd?atés Setbelithind®8t She or more

i ndependent | %{ selected fromQ’e, oxo, halo, CF3,
NRC mep(qmscp shekpartigrar disegseCromitien kyy| <}1801[191®6](ph) pigEents or

aI k al%ﬁzéqﬁoonR%(f)fs@énde @%@%&h‘%ﬂsﬁ:&ﬂ %J‘tl&/l %%ch%ldmon or

al kydigdeder (leserytddordridnl , IrotheCed3p ((ﬁIOea(ﬁBeraltkey It})e(rfijieuﬁ&lly effective

het er ocycl yl ), wherein said al kyl | S opt‘[eeilgal |y %0 .

subgqugt héyirlag 3y sy e rugtist o pang eligihgp the tumor size;

sel ! b i filtration int

e s AL ?*%s?l?o%al?)?éyag%%%st iagon into

by Jpehphéiralsouigans tmlabtts(l E. ndbp\etcdemme yxeet end @daférablm stop) tumor

ORa, hal o,. CF3, NRcRd,

al kWﬁt@ﬁtaSI%Bn]?fEFepoqu §itenin Hﬂ%f(rogff’&?/ é&‘d&’rf Q?/lFe)VC tp jome extent

one §xXHIRh&e oRbhd §nSRbas hedclale@y i thef @hbQW Ttihe extent the drug

wherein the wavy ['i ne reFresents the point of

at t an%nBIWentrgrﬁwﬁn@ndéoﬂ kill[e3dsting lcanash @e]é:mgbmayr@ﬁtcytqagltlc and/or
het er opt.i.onal |

subsct Cft?ff“éd EXr TapgsT tggr&B%’t ¥ ﬁlafg%(r’f Safly erpg)rﬁa e%lf: be measured by

sel egtdng &mlﬁeao diszh€, p@E&smMRQ’RﬂP)aﬂdi/@lde%nﬁhhlkg lthe response

I'n one exanple, R7 is pyridinyl, optionally

subgtict(BRed by 1 to 5 substituents independently

selected fromORa, halo, CF3. NRcRd and C1 -C4 _

al0032] Tb@l@@jﬂ n"toervade b’ neelers R itbeséb’fé@m@d Fvadapility (1e

7 SRR IR Y HESSTRERECE"e ot

e”bCBthWItablhlBl id &n hbso@d 1&h ma@nﬁhmdﬂemmmerﬁloﬂmh the time
C(0)01V, wherein Ra is i nt&pendent ly H OR
-C6 (gqtﬁ)yqtr)d tog] ampugy (extentcy dipg thag reachesche (%?B?rélaFIR% atlon from

wher i ny ?‘ aryl and cycl oal kyl are
opt |agl fis t%g%gdcld’g%%: by 1 to 5 substituents
ent sel ect,ed .from L
T S AR Y ATy i
[ 011khbnioans nempasls RAtis tﬁcall@“cfﬁfﬁdteﬂﬁe@b? unregulated cell growth.

i ndependently H CH3, CF3 or F, with the proviso that
REUne” |[HOMPKESS e Qismpye eepeergps sells. \iggamples of cancer include,

200 LA AR ST Bl

enbolginphoid, niaBgnddicand MRreapatitilaf @tddplesn afn such cancers include

Sﬂgﬂ%ugﬁ&s @515{3 %é?%&@gf ?P‘ f&i %[ug@%gﬁeq Od' Wg cancer mcludmg
wher t r h), 8

ST 39 B i) TR 9930, oo
enbodi thentung Rﬁldl mmmuylcawqmenaﬂfltbe duids tdancrreaf e peritoneum,

to 5 R, n one enbodi nent, R2 is phenyl . :

opt rbsaioesRbsb Por B g ot hagser g BE Hisippigtestinal cancer,
enbodi ment, R2 is phenyl optionally substituted by 2

R7. 10[0119]|n one enbodi nent,11R2 i s phenyl or

pyridinyl, optionally substituted by



2 R7, wherein R7 is independently Cl1-C6 al kyl, OCF3,
OCH3, NH2, N2, CH2NH2, F, d, C(0)NRaRb, N VC(0)Rb,

WEIRODHSSE8 al kyl ), SO2NRaR1l', CN, CF3, OCF3, CPOI/R82009/048041
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C(0)0le, (CO-C6 al kyl)C1-05 heterocyclyl, C(0)(C0-C6

al kyl') G -05 heterocyclyl or C(0)NR3(CO-C6 alkyl)C -05
heterocyclyl, wherein 15said heterocyclyl is

opt ipgitabdti §d—ﬂé§1t | dlidbedtoms, Cervidal adaliydr, obiridnearr¥gnpled, cancer,
R i's selected from wherein the wavy |ine

r epblasideit eanchie hspatamaobreastt @aRFFe AO1ON Fapesrnifckyl (cancer, colorectal

[0120]11n O y y

| O3 8BED, SRS IER Y Bk Bl ol AEAL b ey o
R7 irénal ReeRe, nﬂ@ﬁhieycaﬁ&e@ubflakyhnce(, C‘Ehyxﬁﬁl adtrlcyﬂ,)lﬁibet,tc carcinoma,
(Co-C6 al kyl ) NRaRb, (CO-C6 al k C9 ar hal o,

( 002l Breatqpys. penilsreipar.earyal 14 ﬁ;?ﬁl}fér - 05

het erocyclyl or (Co-C6 al kyl) C3-C6 cycloalk |, whe

SH034lanK yhem¢tberemut1@ REENLY ISSEU@?!TW% tce@pab}ndluseﬁﬂ o the treatment of
substltue s ind ®
ORa Aish )iampl gqge::f‘lgl tilét y}?e%ltl gﬁjt(s) a1¥1a toteltr}l?i@k}}R?EVA
and Gunehteet, Kidc./08e Mpthondlrhyusitabt (mmeeﬂmw@;t Geameftech, Inc.);

substituent's inde endent |y selected fro al @,
CF3b eWtZRalabr(éxVéigj 1@511%%0 Ins) OMUQ%H%U%QN@ Genentech,

sel 0 I esent SADI®, PQEnAhm  Ph
attgc({t O%ehl gh?:corwrrﬁ?lg IB&F(%?LI%%HI n one enbodi rrlent R amm.),

R2
i s plubreytran p(ﬁ?mmwxguasudme@ Bytent KU1 123(80 PIp1)n Letrozole

one W)nﬁ?eﬁ‘% ndgﬁ%@‘gf%%ﬁ%}/g »2Virtis), PTK787/2K

al kyb)§€§6- GRvars),) Omgg,tmc((m&flm, Sblﬁﬁﬁ( 03RS  (5-fluorouracil),
S02(Cl-C6 al kyl), CN, nitro, wherein said

al kylleupavosipt i d%?@mnym@u b&tiralimusd IRARAVBINE's b $vethle ndgpatinib
d
oo SRR 0L AR CSLAR LT RAARR (EHse38E soRhiBAv4s.
subsDbUBAYE 24bs)) dadeGeftiib (IRES @AY, eAstfrmre@) eAGIdrs, AG1571
CF3, NReRd -Cl_al kyl. [0123] I nbod
ol e kS TR o
: I , 230
@ﬁ%‘ﬁg&%ég}?@%ta}%ﬁ QuINBRG QR a0 (a0 1%ﬂfaﬂlﬂfan and
200 PiGEFGS PET ISR 00H estaazaz:bdpm zaqbbqu@menetmmpﬁemd uredopa;

erooUEE A SR ma o B ity el Rnemelamine.

CHZ%h lenephosphoramid e triethylenethio Ighosphoramtde and
ST SRR T L) on c113) 5. (0)2N (OH(O8) 2),
S( O)tgmqﬂméc(mﬂgug)ne QINetogEgns F(esl:@pta NHey BYacHB agd bullatacinone); a

1( gg)%%’ %}%?c% 91)11'\{&18{}1%) %18 gyﬁtﬁlﬁué (39%%%&%&&%%2 gogyes?ﬁ%tmé ncgllystatm,

embauitmens ,(idskidirg & -aGBzdﬁ@ﬁr@r@aie}dsnD@ﬂid bivalesin synthetic analogs);
substituted by 1 to 5 R7. [0127]In one enbodh

CL- Cuypiepdicar arieulgy .Caymwhycum lg&86)| Gyptopyein '8); dolastatin;
I m d p yhewtdiggzahy! €B1-TM1
pyr g@?’%@%ﬁ}} ﬁeﬁrﬂdu 9}% mf; gwhetltch?éé%é?é |th0va0 Lyl )
t hi &\Z@itlyérobm;(pmmlre)dstatms atslawadmt}ylh sgoylgltstatl;lj pitrogen mustards such

qui nol i nyl, quj nol i nyl., ind enzi m dazo

B0t ARG AHOMARHE S, e o gTP Aol SRR ifosfamide,
pht hﬁéﬁﬁdr@%ﬁmlr&y ri %hﬁﬁféthaﬁtfn‘eaz'&ﬂae I f rB@QbﬂJle melphalan,
pteridinyl, purinyl, oxadiazolyl, triazo

t hi ativambichin, tlmea@teiml ytnredhumeszlanyl trOﬂQ@%ZMQ,Ir anecnlyl mustard;
15 benzot hi ophe be zot azol Nzox

au rDBTETF I 8Y RRARTRD RGNy PRGN agor stine, nimustine
f ur oW liniktine agibidficsMukk Bs the @BdivAd aﬂltilﬁotﬁié i i, tali@@amicin,
by 1 to 5R/ . [0128]In one enbodi nent, R2 is pyrldlnyl

or pyrazolyl optionally substijputed by l1to5 R7.

20[ 0129] I n one enbodi ment, R2 is pyridinyl or

pyrazolyl optionally substituted by 1 to 3 R7.

[0130] I n one enbodi ment, R2 is pyridinyl or pyrazolyl
optionally substituted




by 1 R7. [0131]In one enbodinment, R2 is 1H i ndazolyl.
25[0132] I n one enbodi nent, R7 is independently CHS,

w@kdpsesnyl ), CH2CH(CH3) 2, or CF3. [0133] 1 n onECT/US2009/048041
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enbodi nent, R2 is C3-05 heterocyclyl optionally
substituted by 1 to 5 R7. WO
2009/ 155565PCT/ US2009/ 048041 [0134] 1 n one enbodi nent,

R2 'e§pe@ﬁl‘llbfO&ﬁbhéﬁnﬁéﬁﬁsédrﬁrﬁﬁﬁdaljﬂy cdlidh@arRicky on{e@:iﬁ5dﬁlrfgew Chem.
one enbodi nent, ﬁftlonally substituted by 1 to

R7. Te. o_f.zts] Englonél9§ﬂbo e $6)R2dynemigini oneluripg dynemlcm A;

2 g?l%t | h 0253%3 ﬂl&a?’segoé %te Rafé) Qse;te%in% d' %Egvtﬁll dnebarzinostatin

enbegi oreRand Sreléte RBAARSHrbitinClddedi@R Gribiott! eliromophores),
OCH3. 10[0139]In one enbodinent, Rl is phenyl,
opt |a9]ﬁ91F1P19'1Y§1Q’é) ScHinempgnpyuthragycs, Pé@seralﬁfd b#@ﬂﬂ}@lnéh eafyimomycin,

opti, ' msn%, %lh&ﬂ é}ﬁ‘ bycaI]zn#o%hlgh c}[rgél%mykﬁ]nso ne%actli}omycm

enbd enyl ronally su tuté

to aaamrulaeﬁ R2d¢t6ru|bemr océymbg/d 5-oapili-nordducine, ADRIAMYCIN®
substi t ut ed by 1to 41]11n one e

het &GOS s ma.cmpru%r%rr phsranﬁw%w Ino-doxbrubicin,  2-

15pi 4214l |
opt ipg h?(%/ Hés% rglélglgau%léld&gg9?0)&2@(%@&%%&%18& e§orﬁ%1rc§§<?a:rublcm

opt inmneﬂllomysubsum1tqnm>@dlsbysutht @s5 nRfomyadi 48} | mn)@nphenohc acid,

A A s L
subsbddribie®, b¥irdptbghn R7strepfiZ8diA4] bibeRidEne MR HBA! , zinostatin,
heterocyclyf IS plperldlny nnrphollnyl or

pi peeiubiqiyl antiFoeabylites sred asmpeliphete ai Sifkopeanl (5-FU); folic

optlo ally substitu
oy ety Rh e e ot Batp 30l Simapapi, puine
one aﬁﬂb@ﬁl S®At ,as Rifludarapie] d@-lmer@iptdpnﬂabl yth&uﬁpmmd; ulﬂﬁdguanme

by 1 to. 4 R6; 25and R2 is pyridyl, optional
subgwrimidiss Hplopst ik Ry, ar[ceﬁhuzfal ﬁZ%fﬁtéché%étﬁzwmme Rparmofur,
IS r el Yen u

R%pﬁi\?\%?me dif quslaflﬁﬁ% : edg)gfrg 2@31 en l‘:'l%%bﬁljéé k]% rﬁigneé dRrogens
CF3 sach G(sO):ﬁ)letbranl,d dﬂi’moﬁar[d‘hmwlprmlolpmc [ dpnul}bbtanol mepitiostane,

ggtolggsi@ % S%%%%gtﬁ%}t@ /W&gdl&lammoélmtethlmlde m1t0%ane trilostane; folic

acid replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside;
aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate;
defofamine; demecolcine; diaziquone; elfornithine; elliptinium acetate; an
epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidainine;
maytansinoids such as maytansine and ansamitocins; mitoguazone; mitoxantrone;
mopidanmol; nitraerine; pentostatin; phenamet; pirarubicin; losoxantrone;
podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK® polysaccharide
complex (JHS Natural Products, Eugene, OR); razoxane; rhizoxin; sizofiran;
spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-trichlorotriethylamine;
trichothecenes (especially T-2 toxin, verracurin A, roridin A and anguidine);
urethan; vindesine; dacarbazine; mannomustine; mitobronitol; mitolactol;
pipobroman; gacytosine; arabinoside ("Ara-C"); cyclophosphamide; thiotepa;

taxoids, e.g., TAXOL® (paclitaxel; Bristol-Myers Squibb Oncology, Princeton,

13



i ndependently C1-C6 al kyl, OCF3, OCH3, NH2, CH2NH2, F,
G, C(O)N ele, NLVC(0)Rb, S02(Cl-C3 al kyl), SO2NRaRb,

WEMN0ITF365 OCF3, C(0) 1le, C(0)O0le. [0148] Anot herPCT/US2009/048041
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enbodi ment i ncl udes a conmpound sel ected from
WD 2009/ 155565PCT/ US2009/ 048041
5[ 0149] Anot her enbodi nent i ncludes conpounds of

Formuli g | ABReleANE® f ((QInbPEorCaiE o U RS M -e ki B E'S nanoparticle
1- 438. "[ 0150] Anot her enbodi nent 1 ncludes a conpound o

For rfoinaulatiansaef padlitkel (Americgnd/Riarmarutied gPartngrsyt Schaumberg,

| east,. 15, f ol I vel 0 r.5pfold i
L T T A
ovelchiodtbabili NGEMEZARST {deencl@binbgr datiiuguakingas enercaptopurine;

activities. WD 2009/ 155565PCT/ US2009/ 048041 [0Q151]I.n .
anotmhthoteaxBisd iDMERNM apHpeUAYy 8 crplati and| carhorlati; yigplastine;
JA | .nhihi tian thate. i A t . . ®
sol EOUe B dnaioctinftle; | SARNGARME Hholifil NAYELBINE
and (IK1bih¢); onevaaanp| enippeiipp undse:ate; Fdaumoehsycin; hameopterin;
K, for JAK2 inhibition_th is at. | east abauf. 10 f

sel e¢ladge o‘\l?%?drﬁllla}t@JA@iT‘?{E} J AREOISORFTESPKD | lﬁlt‘gnotﬁgﬁes‘rj 2000;
exal &ro&gfﬂﬁﬂ)%ﬂﬁn@f(DﬁﬁfOW|r@tiﬂoic§ka¥®h|<as B0t ARd; capecitabine;
inhibition that I's at |east about 8 fold selective

oV erand Iphariui<ayticAAK BcanthbIEWRs, atids and déreatisgeefping of the above.

compounds of Fornula I have K, for JAK2 inhibition
t [08B5] alsatindl@Rdtin tHeaMfinibiof of tthembthethpautic ayat” ak: (i) bAKhormonal

JAK3 and TYK2. 10&0152].The onmpounds of Fornmul g | y
cont®8FHs el hidd roe a5y AR i [OTEBRY & 1on CRHPOPRUTRfegD estrogens
exi shdi gl&dtild elsghlenStRERO SATRIHGs f GERBAs), tindi§ing, for example,
intended that all stereoi soG%nerl c forms of the .
conpanpfndinchsing NQLVARRRE T vamagButir#er rlpHfangqdrlpxifene, 4-
di astfy@f:&?ﬂﬁ‘n%ﬁigerﬁmfegﬁ%&ifeﬁa%‘@ﬂﬁg%,%Qﬁﬁ?rfs%n@,samARESTON@
as nrxtures thereof such as racemc mxtures, form
par t(taaémifine cimatsddiil aoma@sg inbiitors fhat inhibit the enzyme aromatase, which
regulates estrogen production in the adrenal glands, such as, for example, 4(5)-
imidazoles, aminoglutethimide, MEGASE® (megestrol acetate), AROMASIN®
(exemestane; Pfizer), formestanie, fadrozole, RIVISOR® (vorozole), FEMARA®
(letrozole; Novartis), and ARIMIDEX® (anastrozole; AstraZeneca); (iii) anti-
androgens such as flutamide, nilutamide, bicalutamide, leuprolide, and goserelin; as
well as troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); (iv) protein kinase
inhibitors; (v) lipid kinase inhibitors; (vi) antisense oligonucleotides, particularly
those which inhibit expression of genes in signaling pathways implicated 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 LURTOTECAN®;
ABARELIX® rmRH; (ix) anti-angiogenic agents; and (x) pharmaceutically acceptable

salts, acids and derivatives of any of the above.

[0036] Humanized monoclonal antibodies with therapeutic potential as agents in

combination with the Janus kinase inhibitors of the invention include:

14



15 addition, the present invention enbraces al
geonetric and positional isoners. For exanple, if a

w@oovpossses of Fornula | incorporates a doubl e bpemUS200€048041
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fused ring, both the cis- and trans-forns, as well as

m xtures, are enbraced within the scope of the

i nvention. Both the single positional isomers and

M XtUEem@hal) o%ta'hbl‘%@?t InSIPNRASE, derftuzurhfs UhpdlGndabOMselizumab,
the N-oxidat’ion of the 20 pyrlnldlnyl and pyrrozolyl

ri nggjzuorabs hepiBewnuchap, povarizugfabe @nmmma@bomeﬁmm a:antuzumab

(1 SHRTRLE SHUTSHR! S hgn oo bDubLE ciduzumas

St r Watliu@fabs NQMNZQERI Rfalihifias, téjﬁatﬁmﬁ@pc baFusiaby fefwzumab
any particul ar chiral atomis not specified, then al

st erfenfpligimeats ganduEBMRe REPSATEEIn, IBOtHANNG, OZegRSCRs 1piligumab,
co th ion ste try
spggg% gnbé a ?8?Q%5§%d emgr %éa%ed #Eﬁgnﬁg%ﬁesend%ymuHMb

a pahdtbeihm@sb,C 0RbtalGrindb, onmntd&mntabat ol @iam o Meuns/izumab,
so specified and deflned [0154]The conpound of taﬁ
jtyzumab,

pr e SSFIZEmY Nt OB lﬁ‘ﬁ"f}akém BEIVIAURRS o] RASEREY pec
sol3%%¥%h§%%ﬁ%agﬁgﬁﬂgggggﬁhwwang?kﬁgﬁﬁ fﬁﬁﬁﬁg&ﬁQL%QMVEUHMb

it irssliznmebdedytihamal, hevielixemtb, onplizasnabe fsitmetiziopaly, hegplizumab,

clai s, ace both sol vated and, unsol vat e
VO ?8@@?‘1%%%65%@%49@%0%@%@%1t dé’ﬂ?%j“lﬁ 1dzumab tefibazumab,

enbqgliBihab, ERIRAMSS naftufi@hdB hdtotuZB¥b %éln%ﬂedknn tucusituzumab,
different tautoneric forns, and all such forns are

enbraveizuabhimoarenel optekutuntahevisiizamab,ond thsarednterdenkin-12

forrﬁIl %%fg@éo-@%reugtrlg%sgﬁrc go :? b%%ttdll‘%g&%m{es) which is a

enerrgddshiMdnt eRclagieelly rhhﬁfaﬁ%@éﬂiﬂhtd: lHhB-18tighh I14G @A) h@tody genetically
energy barrier. For exanple, proton tautoners (also

k noxmocaﬁecbmwtmu interlglipnta 49 Prefeinude

interconversions via mgration of a proton, such as
kHH037kihbe tennd “pPradmes enarrised insibise a]p;zl@pn@ngefevgglltce@cgrecursor or
E)? ugd%ﬁgerltgvfel f? %rlrel on%ﬁ]atﬁr%[‘l&i%gl\cl {yglﬁéfﬂl sb%g%fé% A" rségstsle?Hcacmus to

I nvahd p&fendbsoytedRIcA6 @8mbs 6dlB oG dhated-tb ali)feba&dntczﬁﬁ@ enththscapable
10 of Fornmula I, which are identical to those recited

her effrbeing enpiationdy oadydiHicallyeachvatrt s wonyrmedapnio the more
r epl 0 avj hg 0

SOLBERE NS I 0L O Ry LT Epemonern
usu£1byheﬁIQCM($obntm7ﬁiausﬁtloﬂd 114] pmtf%@ﬁé’@2p615&]my/[eetmg Belfast (1986)

particular, ato | emept | as ecifie
cont® Efglé 4] rﬂglfl &{lﬁgll Atqpéoqcﬂ\}% ﬁ[?lrg?ﬁed Drug Delivery,”

Exenp-aiyi 'MTE__OB@Z%ebh aBoreRstdl 2Pl 6@y, PR a2 £d26 Nt Qumana Press
conpounds of Fornul a i ncl ude i sotopes of hydrogen,

car Hé#§5)nilte @g@iﬁugm@gsnnvq@hos pxmbw@sbutsayt fiofrlmited  to, phosphate-
quorlgl%Ei chl orj ne, dI{o uch as_2H. 3H, uﬁ;% ntainin
13, Cping 3RO TugphotpySragenig phdetsbitaygontaining
36Clyrodrddd, peptitelebadainings @ﬁﬁrug&e| y D-e@itAl 4tid-modified prodrugs,
|sotop|cally abel ed conpounds of Fornula | (e.g

t hosslydoapletedd piwdrhgssHi dertam Aoptaiieg uBieFHIES; PhéeRgburfybstituted

and/ gr sue I but j.on :
o) PR A0 UL P Sy s
| sotyheaglacstamids&bitaiing piddeids, 6&B©r<§1fyt(ﬁi’rertﬁidaith@rﬁ Ancrouridine

detectability. Further, substltutlon w th heavier
. sotf&@@rslg%u@mcfascaaeleﬂ epRYFed ingo t Qﬂ}orﬁa%Ftlé{Ff‘a’MOXIC free drug.

ot co SRR o BT BRER. AL o0 L BRI or wsin

or reduced dosage reqU|renentqg and hence may be 25
preferred in sonme circunstances. Positron emtting
i sot opes such as 150, 13N, "C, and 18F are useful for
positron em ssion tonography (PET) studies to exam ne
substrate receptor occupancy. |sotopically | abeled
conpounds of Fornula I ~can generally be prepared by

- o N a o o



30and di scussed bel ow, other starting materials and
reagents can be easily substituted to provide a

wao 200085356Df derivatives and/or reaction condi t POFES20091048041
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addi tion, many of the conmpounds prepared by the
nmet hods descri bed bel ow can be further nodified in
light of this disclosure using conventional chem stry

vel lihiknawhifof thbRae Bk hleefotl Amitb& ta thos¢ @he@biherapbetic agents
preparati on of conmpounds of the present invention,

pr otdegsribedhaldves renote functionality (e.g., primary
or secondary am ne) of internedi ates nay be necessary.
TI9038jeAd “fiprsoskt his pa otnedt ivesiclei tdémpesed ofe penodindypsa of lipids,

the natyre of the re e fyncti [ dth
contﬂ’ﬂ??pg‘ﬂgp]gf apg{ar B‘frg%i?ﬁjét"\’ 3 ’Jﬁg{%%%‘bi% c%?iv?ré’b‘%ea drug (such as a
am RGmPLMEEE Fdehuld PHRE oplibhdlg) a ch&hstblerapéificygent) to a mammal.
trifluoroacetyl, tbutoxycarbonyl (BQOC)

benZpearypantvngf thedigsoma drgcommonly arranged in a bilayer formation,
fl uorenyl net hyl.eneoxycar l. (Fnoc). . The need for
sucﬁl%ﬁ%ttgﬁleﬂéﬁgﬁga gﬁfl{)?c/){%%lto ¥ ?rli Iﬁgerab%i}gs(me skill ed

[ e art. For a al d i ption of tecti )
DRI S 5T ST ML P BB e
G oyp %oin%egi[glgfi‘alcqfa% Y @SapeutitORBd WS, @HatSeoreins infdBMation about

York, 1991. 61] Conpounds of the invention may be ]
pr eplar adidations, neagti gsageatdnaibiserati®s tcantrpipgicagansrangd/og warnings

[ th I ds il di [
senanterind BSeRsr ThdBE B SRhORLTY ' 01600 For

e conpounds,,of .Fornul a | .can .b nt hesi zed as
SHBAR! Foe 37 REBER disTesE HBrBolEEHIR QU b or HEOrEoe0r mom
5- brsgnnpRability bedR! Rirdr 3magd Pikdesl] Whide 81¥ t86n (4dhiral” refers to
whi ch is ‘avail able from 2-am no-6-bronmopyridine (2),

can raeguds) waitk dretsupgranpesdbligrond haiamyzeid Mage PRIt

reacti ons such as the Suzuki reaction with boronic

afliods] Dhe romdistreiwaeas srefas focompomps whdsh Iofve Fdantgdlachemical

5. Pal | adi um cat zed ani nation of aryl o .heteroaryl .
hal i°@BE1URq bum%%d@ﬂn%%f@% BRIHHEIPREDIE AomS Or Lroups in
tri aggleopyridinamine 5 provides conpounds of Fornula

| a, wherein Ra, Rb, RI and R2 are as defi ned above for

F leaD Rk Rersth 8 Therdoifltiact with two & HorOcdrfks Gtchiralit

RO Dlgug R Ber S 8 TRrciBind withy e St 65 g
and whose molecules are not mirror images of one another. Diastereomers have
different physical properties, e.g. melting points, boiling 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.

[0044] Stereochemical definitions and conventions used herein generally follow S. P.
Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill
Book Company, New York; and Eliel, E. and Wilen, S., “Stereochemistry of
Organic Compounds”, John Wiley & Sons, Inc., New York, 1994. Many organic
compounds exist in optically active forms, i.e., they have the ability to rotate the

plane of plane-polarized light. In describing an optically active compound, the

16



I b I c 5[ 0163] Reacti on Schene 2 illustrates the
synthesi s of conpounds of Fornulas |b and 1 c.

w@adobasisesn cat al yzed am nation of met hoxycar boPgT/US2009/048041
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substituted phenyl halides or nethoxycarbonyl
substituted heteroaryl halides 6 with
triazol opyridi nam ne 5 provi des conpounds of Fornul a

7. Bydxed vsdml Bfort 9T r€ sANdi ot RhdMso RS driiguration of the
af fords carboxylic acids | b, which can be 10subjecte

d
t o stcdentider dbeuti itke chisalneanitests) ndhequefites ¢iaaddl ari(tegnd (-) are

, Wh in Ra, Rl | d [ . .
o, SR el B 5 Ao e o
met begpb@id, W@ (Sydit h@sirin®that tiRpoudand{s 1bwrolatay.| A compound

15proceeds via the 2-iodotriazol gpyridine 8 as shown
in Resfized grithséhenedas doxgowtatoryt Feh apgiven chemical structure, these

tri %gf!o%%}g E?&.@%&fiﬁaﬁe ?t f.hgtsﬁfle%)%]re% ngf.rgxei Sbi bt bfher. A
provide 1 odotriazolopyridine 8. Palladiumcatal yzed
am gpdcifinstefeoisomtei miagzblodwyrefatiadeo &is wntdnamimmesand a mixture of

af f ords . conpounds, of Formula |a, wherei.n R an are
5. QU D GY STieDr CHBfnth ETRCORTRe JF TG ScnGAd Biure of

[ Olgﬂxﬁgﬁﬁfré RNeRERATE o8 ol abdsiat@ite bP 8 BYMNESIBicRInay occur
unds of al

conpo Formula I'd. Pall adi um cat zed ami nation
of twheszthbwehas bekkmamnitaeoseledtioh ohatepgigseificirin a chemical reaction

hal ohet | substituted N-methoxy- N | anides .
For A SHEE ThEGRIBUHETOR TOVAT 4000 e ElR oA s

hy dihigdird Sttwetdnaitidthertedio® ldaoo oiNopRdal yetivayi de 10
provi des the correspondi ng al dehyde 11. Reductive

?@gggt TR0 Sgﬁas@"‘igﬁ deeddeath t foc@PbRRSsANd 28 §LFUEIBE, refers to

nt s as sodi um cyanhobor ohydri de provi des am ne

| d, phiveraceuticRHy alRgptaRle arganiRRr froegamsc shét iofiedomipoved plokormula
For a |l. 10Reacti.o chene 5. . .412] 0166] The

syn{{{‘?}J : pOPBFY fﬁﬁ‘&‘d“@% EBParE&QﬁhWéteil’ fo Bﬁ}ﬁ%t q‘ﬂté%t%i a(ftate, oxalate,
pal larkider wiBknddeyZ sHidd Matkdt®N SoikiBfasd) O\Whodphafde agdidl Ophosphate,
Schene 5. Palladiumcatalyzed am nation of 5-brono

[ 1, 2somjootinateopefalel sabicalpten geif ¢itrriq tarrise oleate, (@hpate, pantothenate,
am nes H |.de 1.n0- 1Lt ut

COTT[?IO l%rrtlrése, O?&é"‘gtka%l geﬁcgl?ﬁtgugrg%(%g,n tgc‘eﬂtl?lhﬁtte, ﬁlgnarate, gluconate,
pal Ig&;&iﬁmﬁeat ahochedteanifomidtQn tehzédte,azglhapwrtd, dinnsirnesulfonate,
12 with aryl halides or_heteroaryl halides yields . ,
cowﬁ&ﬁiﬁﬁ%ﬂ%ﬂm%P?ﬁﬂeaeS}}lfe{lat%@ﬂ@P?flw,%%aaﬁ%‘ pmogie (hg. LI

dogmﬁy&%%z%ﬁ&%%&d1%99-%@11{}10%%%&? | on pBERERBuR AlP debeptable
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
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
pharmaceutically acceptable salt can have multiple counter ions. Hence, a
pharmaceutically acceptable salt can have one or more charged atoms and/or one

or more counter ion.

[0046] A “solvate” refers to an association or complex of one or more solvent
molecules and a compound of Formula I. Examples of solvents that form solvates

include, but are not limited to, water, isopropanol, ethanol, methanol, DMSO,
17
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synthesized as illustrated in Reaction Schene 6 by

wo e@atisesnt of triazol opyridinamne 5 with PCT/US2009/048041
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chl orof ormates, wherein Ra and R2 are as defined above

for Formula |I. 5[0168]It will be appreciated that

where appropriate functional groups exist, conpounds

of eyl QUStafeO hEBH ARI@N ardNdthirt ShinEdi Pl foriS' e diate"t REirs to the
preparation may be further derivatised by one or nore

st asdaptExsyherh deiselveat melgeule ipWeigi- ng condensat i on,
substitution, oxidation, reduction, or cleavage

r 847} 6}115 tenﬁd\ptothﬁngrgreuﬂd seri 'tHgt irokirsatopr psti@ent thetl is gemmonly

conven al ation 10ar [ het | at i
C 2l PR A b DB e AR A e ot
for Wﬁ@‘oh@l%r@tﬁ}% SPWBlcbRPoRED ‘P%Ei X 28ple, [é?ll'@ﬁ]lﬂldlpﬁ)tectmg group" is
further exanple, primry am ne or secondary am ne

gr owpsubstifnehie atashedrtoed iantieo ndufe tt dilpeks( oMIKTLFets ghe amino
R e ]

pr esgnNegofdetyd, Padslimilec b-basxydreddyy |(BOIO) ebenzlyloaycarbonyl (CBZ)
sui tabl e solvent, such as di chl oronet hane,

r eacnfl ohrfluprenylasthapenapearheny! d&mosxy Piulag @r iy -protecting
(C e?g?&%?é\%&;r@t u‘l Eﬂtlﬁfﬁ{;??[ | Nr38E Houp Ul BOEKS or protects the

enzotri azo
N N,b\drd¥y- teictianaitiny | stnablemhpénoaﬂpwmpigo gpha)t ejnciudea acetyl,

t abl | h di chl rl
i 6t s\ Rl ADar 7P oorBs. SBEAGHARedY methyl
gr oYpShéx WR‘LHQ 1mé‘t8{159%3 ‘r)etrgﬂ}f?l%b%frﬁﬂ&l react bsﬁ"ﬁoﬁ’y f)ﬂ&tectmg

an appropri at’e sul phon chloride in'the presence of
sui teadiped tehse to almllbstagentrcvfetﬁlhwadmxmaroum that éll@%ébllreprotects the

2 HERGr SRS conGBRTRE | HE BT RR g Bp GO - Hclude -

(- NHGOYRLRO,PE, - NRCONRaRodthly react i2C’(|ﬂr1Mfeﬂh|:vilsﬁyll)ethyl 2-
appropriate isocyanate in the presence of 25a suitable
bas dtrsnethylaidyhethaymettafi ne, i n 2dpdaluengsuborsd)ofisit | 2-(p-

2383}1 @@@%E@Eﬁ%&g@gg%—ggﬁy p&f%ﬁlm-eﬂmlngltroe v and the like.

be ahitraigaaerabdestgstivnt dfqproteétirgy grotypsoand-thiER hiseyserup, Wf Gnreene and
exanpl e by _catal ytjc hydrogenatj on,

hy driog¥Hts; RrofesE v CauidB (geanic %?@Fs%sthéﬂg‘%/é‘g J‘ﬁ‘é‘ra\%pley & Sons,
exanple vRal 1130b; HEIP KBeRYRR O fote3HES Rk an*ﬁRPEa MVarlag, 2003

sol vent sucdhas ethyl acetate or an al cohol

f n b
ST g, BBy AS GBI e com
met adlaningal'gincludes @omiphmidn animalh €e.py, el®gs) aatsodndahoraesi),dfood-source
such as hydrochlorlc aci d, % 71] I n_a_further exappl e,
am réalesHERIEPIMYS-SF AR 6k A adeby BB RO G-
nitriles (-CN), for exanple by catal yti c hydrogenation

u{sQOAQ] ﬂb@ PM@eeW@eHV%ﬁl]dg’e“‘r?ep‘ﬁb]tehemélﬂé@éﬁb@ e gubstance or
neta I
B
an Qh@z%ﬂleﬁts@on@rigiylgbi forretlhgsn, ahid/br the nhahmaltyetiigodeataintherewith.
at an appropriate tenperature, for exanple from about
(ﬁ)S@ tr8e tthgng ednpoung nareihid ihenfbn,t hedSebdgBtinds of the present
172]In a further exanple, am ne (-NHQ) roups, may be
obt aihiention?.oand “iompenndsof Fermads d ,gmé@ﬁﬁsot erpepHpdisgted, include

converS|on n C

Cur t 0% }18% r?faliod'rélrlrl,gaol{an sge 9 a&g?rgstlﬂétog'%k Eoel(/arltgsgﬁétabohtes salts
| socanaitarhidetaédlly E[o@aﬂaﬂlﬂsdl@)yﬁi& godrugs theraiOUnesy otherwise
be converted to am ne groups (- CH2ZNR R')) by

reductive am nation enpl oyi ngignh am ne and a
borohydride, 20 for exanple sodi um

triacet oxyborohydri de or sodi um cyanoborohydride, in a
sol vent such as a hal ogenat ed hydrocarbon, for exanple
di chl oronet hane, or an al cohol such as ethanol, where
necessary |n the presence of an aC|d such as acetlc

- e F ~AaA = a1 o o



5 of R If Ris t-butyl, acid-catal ysed hydrolysis
can be achieved for exanple by treatnent with an

woe@ansisenci d such as trifluoroacetic acid i n BET/US2009/048041
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aqueous solvent, or by treatnment with an inorganic

acid such as hydrochloric acid in an aqueous sol vent.

[0177] Carboxylic acid groups (-CO2H) may be converted

| Nt QrAH, deScids déf RRered areGRYRmBank t@Yndll?fﬁCcto'rr%uiMst fat differ

an appropriate anine in the presence of a suitab

couphiynin tixgemesenemoﬁoas oHAIDY; iSotprécadlyi enaiohes! stomerﬁor example,
oneth 0178 In a fu ther ex

h di
SRR O NI S —

car RRptefibmeortHHEH, bP on&bﬁ@@e"ﬁarbdh SNV eks tdplhcﬁd) byhe*C- or MC-
correspondi ng aci d 15chl oride (- COC) followed by

Ar netnrighest carttongye wiibisi the sapg pohimingetion: her exanpl e,
-OH groups may be generated fromthe corresponding
ef0si] (laflgmma@eR Risordeot amhstdhyedein (caCkicder byamdiowe,odworder or

|u|S|t P?gﬁéﬁgéﬁeﬁ)ﬁ]a‘%gﬁqaﬁfgg ljé/gl)(q{rrlgritr%tu@%/cﬁ @Fﬁg}lﬁ’%ory response leads to

tet re%@éé@fv@ﬁﬁﬂa@ﬂnat@fy %@%ﬁtb’ﬁﬁ‘s bysPRYEE iddBapd) o 16RlofeREue function.
such as 20 net hanadl ternatively, an al cohol may be

pr epanftdnrbgtorsediserden ralssf refdie te s mrdolngintl Aigteampdiated by influx of
(- . using for. ex = I|th|un1alun1n|unrhydrlde
ncjgg%yy%ﬁ?mgﬂgﬁuggp@e rgﬁﬁarofuran or by usi ng

borane . in a salvent s as. t etrahydrof ura

[ B?Sg] Aﬂ“@@‘ﬁ'&ﬂa“@? odpst Sﬁgl;heo‘émcﬁﬁ?fér el ]Ioﬁ?lﬂgefl’e RiAtegjive response

gr Olﬁﬁﬁrtecﬁb')ﬁ thj@s o'i‘@'eﬁﬁﬁ:'ﬁo@ of tisdduefBwIfEh %éﬁ@)ﬂe@&‘d’y dilute, or wall
groups such as an al yIsquononxy,

t ri fdffiérequestdny bsihl ﬂlonyjuolroys ogelﬁra]lristhﬁ flolrryqdostgsue elnglammation is
tl_,]:)gnlg elseil“s”%%?a[r‘e%ci tVI\j]l h qr U)P Lfs’lleu%o n}ﬁnsdla‘hd}%lns elﬁﬁﬁﬁﬁﬁl c%emotams

or exa an: af
be rgaghedtivh tdh ﬂeE\llOﬁtmelhfe@ﬁd)Iﬂﬁzlthrpaﬁlogahé) geaaised and V1ruses and
hydrocarbon (e.g. dichloronethane) to yield the

corr &%d@émﬁijﬁl@m HH9eae SUdh padewpa. Q. reeg{ﬁ}silcg]t oz gyyocardial

oud TR ke DG S5 PE18; gy anigen. T

al cabglonsgsh exbrdinglgmidtangnaops diwyddre aahérytb]at &d tleptment with
coupl i ng, a,_phenaol r am de m“éﬂﬂ n al coho

sol KRRtk L Feogwopady SPSRIRRASS rHFPTFIS (35805ited SHillh rgetigns of the
phoss%@&ﬂ@ de?en@c styEtleﬂh%‘Wo‘l’lh%%{H‘?ea@ﬁ&lsan A m¥RpREific defense
such as di et hyl di i sopropyl, or

dlnEWhymazodlcarboxylate 5 Alternatlvely al kyl ation

may be achi eved by deprotonation using a suitable base

e 535 tsihewifichdederisd sy ftah!' oafed thyhescbhspoeenes the dintuoe spsftem that

an aIk | ati ng such_.as an al kyl hali de. : :
015915 Bh e RRre fEPee ekt BV ER ! Calamyin resulting
may gy SUREREEEr iR fRriogedramt %:ystgﬁﬁcrh@lﬂg@ tYclassical response to

treatment wth a base, for exanple l'ithium base 10
suc Hfoesgm- dntigyhs, oautpinfronnd - diseabgsu nando plelayad t};peaﬁlyaersensltwlty

agwt tg?nlgglﬁ{/ ﬁegﬁi?daﬁy gl'a-ﬁ% S Ltgﬁoraﬁ éﬂg%rgxaxatory ﬁio sacaseegt th I%Jectlon of

el ecdoli@ RFHnlsﬁaﬁt@d |tf§§1[e°§h!i3 Brganélasd. I RiiinsY RSY iHoHe Marrol tr@nsplants,
for exanpl e, roogHgH§ be i ntroduced by usi ng
L

I V, Nndi gmfthyqrrt@r h@smddf@a%@s( ake fggr | examples Rt rnélammatory
halo% % sub§ tu&nffdggym%g&g5natlvely be subjected to

net a r copper) catalysed

to,lI for ex
yR! Cfﬁrnt‘afal nePspee e ttry SR R nord By SOy inflgmmatory
or  adrkdiers URG! drk URdHisted By TealtlcStaRI tASELHI B8apableCH MMunological
be enpl oyed include thosé described by Heck, Suzuki,
Stille, Buchwald or Hartwi g. [[9183] Aromatic hal ogen
substituents may al so undergo nucl eophilic 20
di spl acenent follow ng reaction with an appropriate
nucl eophi | e such as an am ne or an al cohol.
Advant ageousl y, such a reaction may be carried out at
eIevated tenperature in the presence of nrcromave

R A== 17"\ 7\ I rrArsa=rt -1 F /~AaAa ™ 21 o Y



15 distillation and sublimtion, presence or absence
of polar functional groups in chronmatography,

wG@@bisisty of materials in acidic and basi c neERPCHUS2909/048041
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mul ti phase extraction, and the like. One skilled in

the art will apply techniques nost |likely to achieve

the desired separation. [0187]Di astereomeric mxtures

can \he, feRakat &ehisdyRest Bed rmeicﬁﬂih‘é%éw.aiixarﬂlﬂes_ of inflammation that
di ast ereoi soners on the basis of their physical .
chemisolt) atdiedst én pateGomya reactinadal the nonineeifly dedensk gxgem include
skil.led in.the art,6 ,such as. by chronmatograph .

Fr sl THBR i st SR SR Bl RO SR ) BBy disress
sepayiretle PAREIN) R rhilAflet diCare RRRY | s9A@OIes Mepérfiston Mf@y; acute
a diastereoneric mxture by reaction with _an X
apprebprdraloaeppitisc atehstivgc tar%@tl%o isenaieses e vath  agiter dpflammatory
auxi Liar uch as a ira ..al cqh r er,. "
aci30%ﬁP%3i%ef?lgeggﬁglﬁngwpﬁgngiégtg%g%iggﬁ%@shgﬁgus SyStem
conveidngofye .disorddy dsuch yai Bgdket herntdi mjudyalinflammatory  bowel
di astereoi soners to the correspondi ng pure ..
enadiseaeraanulpee IEHRESION SCIRSAPYRALENS A ecytokine-induced
pres @ainvention may be atropisoners (e.g.,

substituted biaryls) and are considered as part of

! DloSst WEBRhe FRANLE ATRIRq GRRiF SR AFPUAISEE Wsorders in
200941185 5 S6RP G uISROR96 48D 4ith] RibBdhI orseaiiginediated responses to the
stereoi somer, e, g. an enantioner, substantially free

of ibPdy'sPWRSONEBNS. may be obt ai ned by resol ution of

the racem c mxture using a nmethod such as formation
ofOOGBh%Iéﬁrr_el@rchs@s@'s&m@se_égxer@almfyrSd@tan\YeSywwitﬁigue damage, or
??S %)ﬁsé C(;%l'bl eel(:) [‘Ijll;]nggiog n%ﬁ%xgrlggﬁwlsaeli/erél. ggﬁgﬁlﬁ? nrﬁé§eta£e3l<|ee\f/§vf used herein
Yor kefedsO@4anyl @istuzulthris cBaratlerizdd Bhirdhanimgory, ledibB8s EBYhe joints
1283 -302 (1975)). Racemc m xtures. of chiral .
conpdtiRbEblsto prarie e StiplgRIcE a P FBaLEn &P &F@gheéﬁa refers to any of a
! 50'1%%8%% BPYisealed g? e d5E B0 are! (AGHaRAERE] b Faflammation of the
formati on of 1 onrc, diastereoneric salts wi th chiral .
conplimatsitambls epanatictyrofstidlogest i braabplemtyrsiealion zas vsgd herein

or other nethods, (2) fornation of diastereoneri 10
corrﬁégfﬁj@ G ARl et Mo F%ﬂ%‘f &%&ﬁt (U suth a5 Organs or
sepakat (0, 8bnd BREIWISHRIRRIEELS bya[bsE ONV@ICHbART e bhaged and
pure stereoisoners, and (3) separation of the

substuamtidihg yispuese pain, swelliobe teukperess, s Asogbecyéqnepia. The

undey chi ral ndi tions. See: Dr.ug: ' ;

e Rt RO S8 T8 PRI, scment o
Ed. , didha&6 kssoeilsted with in€lamnidesiy ¥eoll kct(vhH83) .

15[ 0189] bi astereoneric salts can be formed by reaction

O QBARRIAAARIA G kN abiWRiofNidiark thASesdRHUEH bs stftbisécluding,
qui ni ne, ephedrine, strychnine, a-nethyl-13- i i
pheriyt etdtylimitedhgo aytokimeanimigens o datprentibadieshiafha proliferative

S SRy 1 PR G BT G ARF b ok bl nottimited o

di asdyesleRITe bk fecnaklizalRBynAR ek Nstuaetbitly @ epssatiec byines), or cell
fractional crystallization or 20 jonig . . .

chr omvaiaer) PEFRSFIONFRfy neye prnstass BHMbdse ob prediantrs (Wishiding, but not
of A% §8 ngq%ﬁi&dﬁl’s}?ggrgbéthﬁﬂ fanﬁ%%n[saé)r cal .bagﬁé@iéﬂ: dlecules) in
sul foni'¢ aci ds; such as” canpfforsuffonic acid, tartaric

aci dinflampdedri Ccofl§ i (@hclmting dut inot dmhitkdc &n ni@®aytes,i macrophages, T
formati on of the di astereonerjc salts.

[ 0190maheetterat Jenphocylts giBuloryes (o Belymosliopagieqrsleukocytes
reacted with one 25 enantionmer of a chiral conpound

to forma diastereoneric pair ggEliel, E. and WIen,

S., Stereochem stry of Organic Conmpounds, John Wley &
Sons, Inc., New York, 1994, p. 322). D astereoneric
compounds can be formed by reacting asymretric

conpounds with enantionerically pure chiral

derivati zing reagents, such as nenthyl derivatives,

o o o, o a1 ] o, o s



[ 0194] Anot her enbodi nent includes a nethod of treating
or lessening the 20 severity of a disease or

W@ oovditsiseh responsive to the inhibition of onePOF/USINE048041
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Janus ki nase activity, selected from JAKL, JAK2, JAK3

and TYK2, in a patient. The nethod incl udes

adm nistering to the patient a therapeutically

ef f gGdH e RBYPhilOTbaBoSIIRP QA deddinopRIliU Infast -cells, dendritic cells,
101951Anot her enbodi ment 1 ncludes a nethod of treating .

or |Lesgwhinseetlpeand emdgidgkislicells)oft willipeenpseciged by persons skilled
condj t.i on, respaonsj.ve. t o .t i.nhi bk ' .

act e EEASTENT e oriel® AP G LR SRR n these
admicBlilsteani behttibuta RAtthenhitatibhe papeuhiies! by ahéabitione of an
amount of a conmpound of Fornmula I. [0196]In one
embdeflavgpetorst ¢igordelsease or condition is cancer,

stroke, diabetes, hepat onegal y, cardi ovascul ar
di0988IsEhe termi NSAIDS ds en eetiosymApy frinmieroidal priednflammatory drug”

30cysti.c_fibrosj.s, viral, disease ut gi .di se

at nePbACH dhOREhE padlcolin HAETEC AR QITHDE ) AFERARed boy
di sesgisturd Md AMERIng Ofkin REOO! DEpaidhg dbisolodsdess) @nd, in higher
hormone- related disease, conditions associated with

or gdasesy AAdpimdnindlemarntony gHRsEdEedusiten Byflaginaiogsr She term "non-

dest . Y |t . .
: ﬁfs esée?&&élv ¢ DA%, q{'ls‘?ﬁgﬁligﬁ Hhes® Eh(ug's ffoﬁﬁgﬂeYo?%vaﬁ%}p%gﬁFg a broad

I'ous di seases, conditions associ ate
deatrimget &iff oty efféaguced phiatikk eicoaggiddeatresing, lantienflammatory

di sease, pathol agi ¢_| ne condit.ions 5involving T.
el 1200t AR RSSO A S grelinisughin St YGET Bp7-paeas JISAIDs
di Sgﬁéﬂ&&e a&rpﬂilrg fhigtoRAcafIThRadbf@nt NShss Qfesl%%ﬁﬁ}tl %édicated for the

condition s cancer. 101981[n one enbodi nent, _
di seémsendns ohayedoghrobic Cenditipnsewhire paidend ifilag@htion aeresent.

Sﬁmhérgt Eeene@fﬁll ?I%ric%\lt/eiéilf, (?rraﬁlig:\slgyﬁ?étg]i%ggce rreliiesf of the following
t hr QEh@GYEL SheumsWRI Sfhrls0 Bs@othrifyl aifitniimel0geM@Ysthies (e.g.
10l eukem a (CM). [0200] I n one enbodi nent, the cancer

i s nkdesing otpangdylider whxiatisr getheitis, Reier's sSyndenng, e acute  gout,
geni ' t . SEM] , . Ly . .
O AT, 3R SO RERRO TR ALY itoperaive pin,
ker atithaambiiaar, paindhé el irflanteatvnnodegssoe irgungrpyrekiapgeus, and
smal | cell.  lung carcinang, non-snalkpcelL

. l.un
car éPbnEplicnsAlest, NSHEs 13ctate A08=F wﬁmr}hlﬁkﬁ%an%éhe enzyme
car Gi he : -0 oCOobomn, nc gi1d, (cOx-1 d
bapi Plg?&g%h?%adélrlwﬁn\‘?er%’&gi 5 yeggé%xay(ggg%gski dnéy o) A
boneycloyeigenabeel EOOHeY)IsodnyypeniCyclhiospgatesscatiipiasythe formation

cells, buccal.. cavity and phagynx ral), Ii ongue

ot St iy e N BrS o i e Pisels AV from the
col QRilulhe phsphorpial bilayenal . phBsoliBaR, AY\UIPY&dtagldriis0hdd, (among
| arge intestine, endonmetrial, uterine, brain, centra
20nethasubingg)sase messsageemolstuleh én ileg pragawsuef inflammation.  COX-2
hepat,ocel | ul a ancer., -he capger ca o .
Foaqu e o PR SRRk o 3RS S B foopip, rofeconid,
car dhRvasbndrvalliesedbe i s restenosis, cardionegaly,

at heroscl erosis, nmyocardial infarction or congestive

hagysh) TR tens «JRRIIQRAR) AhdoNemBNERb RITEs tolthe JAK 1, JAK2, JAK3
neur odegenerati ve di sease is Al zheiner's disease,

Par kinddofK3 prpitse limesesanyot rophi ¢ | ateral sclerosis,

Hunti ngton's di sease, and cerebral ischem a, and

neur odegener ati ve di sease caused by traumatic injury,

gl utamat e neurotoxicity or hypoxia. [0203]1n one

enbodi nent, the inflamuatory di seases is rheumatoid
arthritis, 30psoriasis, contact dermatitis or del ayed
hypersensitivity reactions.

2009/ 155565PCT/ US2009/ 048041 [ 0204] I n one enbodi nent,

the inflammtory disease is inflammtory bowel

di sease, [0205]1n one enbodi nent, the autoi mmune

di sease is lupus or nultiple sclerosis.

5[ 0206] Eval uati on of drug-induced inmunosuppressi on by

o o a1



[ 0207] Col | agen-1 nduced Arthritis (CIA) 6-week detail ed
study usi ng an 30aut oi mune nmechanismto m m c human

wW@eaobnsIsss; rat and nouse nodel s (Exanpl e 68).PCT/US2009/048041
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Col | agen-i nduced arthritis (CIA) is one of the nost
commonly WD 2009/ 155565PCT/ US2009/ 048041 used ani nmal
nodel s of human rheumatoid arthritis (RA). Joint

i nf TRTRROI @B YIUDINE Doy eNBpSI TOR &OMBOENBS h Cl A,
strongly resenbles inflammtion observed in patients

"‘l‘.rﬂbbﬂ]% oﬁkoﬁfﬁ'b[?&n{eﬁm)% @@ﬁi 8si® Jradbphule TNFandl S pBétmaceutical
ficaci ous treatnent of just as it is a highly
ef f |f@’amlamms tth@r:@fpyarq provglqdrt@at pgneseBfl iRAhg drepiaeng of diseases,

(B (%JIKII s q{}ggoF gb%/?a éssreg‘%)él%%&tﬁ) gxe p E{] foBl%ggAgskmases
t t | d t
B8 s Bt GRS ST E A By 21 g

aninmals with collagen enul si f| ed in Conplete Freund's
Adj uvant (CFA). It is nost d%mmnly i nduced in the
DBA/'1 nouse strain, b t he |di sease can al so be

10i nduced in Lewi s rats: Theét e is gdod evidence
that B-cells play a key rple in th&\patffogenesis of
aut oi mmune and/or infla tory Idi sease. \E’rotel n- based
t herapeutics that depl I'SNuch asRRituxan are
ef fective agai nst autoanti body-driven inflamrmatory

di seases such as rheumatoid@rthritis (Rastetter et
al. (2004) 15 Arum Rev Med 55:477). CD69 i’s the early
activation marker in | eukocytes fencl uding T cells,

t hynocytes, B cells, NK cells, utrophils, and

eosi nophi I.s. The, CD69 human whol e bl od assa
59y dcHBRHIHES: GHEIHBIITS yBP et P BRSO Y epeIpge sl

produchbRBf Afhetd?89 by B | ynphocytes in human whol e
bl ood activated by crosslinking surface 1gM with goat

AR, TSRO o 8 e el G

[ rrmhlatercfamyicare optidneHy smtgsumm]b)pbtce@& al i nmunot oxi ¢

ef fects of compounds need to be studied. The

| 6H RYue phetyl) 0g Coetkdter(RFCor a5s@y hetamicndyShelepeiRetie phenyl,
Bl ood Cells (SRBC) as_ the anti | S rrently a

wi déwetgroapy a&éé}é&?f@dclé(hare\Pé’Ilpla%I?e%lb%ttta‘iﬁfégwd tp és‘%l TDAR

has proyen to be a highly predictable assay for ad

eb0964lLRe Rirench 8 ox¢ dn eperftendy thl.orHs.nChpElds.Hake d’ 6h Ctl,hgnth the
S I M1
U N%w? N@h W?é%blgo{ @gbﬁﬁf ral?n‘girs}g](.f}li‘gﬁh éﬁ%qb&sél (

USt er e

¢ hopS) ﬁi&g”ued%%‘r%f% hg b AR G RriGomd. coc
sev %IIQJI)OKFPQCE @@talkﬁmﬁmﬁﬂl@ntﬁ\l 0$(03I‘2Ram$(l®ﬁ 2NRaRb NRS(0),.

respopse. i s de endent on functions

f
f ol IszwhH& Q(@I)RuINaR Q9 {Qf(PORR’ 1%1)CF3 (Co-Cs alkyl)C1 -Cs heteroaryl,
t t I
GondEr st paﬁlgifcﬂ'é n%}%%#/wél gees gﬁﬁygﬁc{%p@gﬁgﬁzﬁr(cmcs alkyl)Ce-

cr i td,cabryhl a@E@OR'D §I0)RCs alkyDNR'R’, C(O)(Co-Cs alkyl)(Ci-Cs
2009/'155565PCT/ US2009/ 048041 t he. genesi s of I‘IS .

r es PHEEYCHY, Wkt OINR (Go-Gss otk pContin cAFtRgeY R ( §fOINR(Co-Cs
B-c | Q a _
respollr?g)l(g %leﬁg%@b@g,@ NR@% £ %IHR@)%@ 6 GeletrANde@HRRY(C
Cherﬁ?scaalkjflyNRi‘Ri’u ce@)mm@ge}; ankymﬁy anyhe whergiastidetity! calkenyl and

caus n| ficant c TDA|

ol Sy B ieroniaanaly Bpe 6‘%]1 5% B St g sppidenty selected
I\/Unsfp(gm Bt d r od o X I aid arvl
Vol umre 1§ﬁW %%RL:\/gg‘gpﬁ %éﬁerg@)ﬂ%ﬂvlv Yo r%{ngNil(gl(% %M) > 7
pp. 71-108). Usually, this assay is perforned either
as an ELI SA for neasurenment of soluble antibody (R J.
Sm al om zc et al (2001) Toxicol. Sci. 61:164-175) or
as a plaque (or antibody) formng cell assay (L. Quo
et al (2002) Toxicol. Appl. 10 Pharmacol . 181:219-227)
to det ect pI asnma cel I s secr et| ng ant| gen speC| f| c

— . o o




di seases or conditions described herein in a mammal,
for exanple, a human, suffering from such di sease or

w@oovditsiseh. Al so provided is the use of a 10 PONPS2902048041
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of this invention in the preparation of a nmedi canent

for the treatnent of the di seases and conditions

descri bed herein in a marn}blooded ani mal, such as a
MaMERerodyOly], EXAEBAE/] SandUBRloal Byl f1@r bptbrkllPreudstitited by 1 to 5
di sorgéorfy y A % OQIIE\EULAT?O\IS OF

TR AZGLORYFR @ﬂfrﬁEnct@@mwk@md)ﬁonﬁ 62167 AkpABr. axablde.felis (Co-Cs

TP TR e 1
TR S AR Sl G 0900 o

I ncludepre (%9 c6a§tﬁy1t)NRF1@“ (8T 2RRYTS-RAIREEr BRI FS tE@®W)(Co-Cs

froman anti-proliferative agent, an anti-inflanmatory
agenikyléh- Gsmmnt@’n@ﬂllﬁtlat (EyCagetty)(@s-Feurathopiato, CFs,~ OCFs,

an. SQEmTIGH G iy By e Bk U SRR, R Gl Souercs

ageratkyl)asoggﬁmb SqD)ItZRéGS(OﬁIng"QmaS((spaﬂ*er@ﬂ larroa@eafem said
for treating di abetes, or an agent for treatin

i nmatodepikendneyd allsoyders opgeq_wcblzl shsHiute bénbotau Prefypstituents
a cop n I t p

" SIS FRLEL Boh, b5, BRESEI, o PRS1 TS5k
Ki na)‘iaﬁoﬂéllyl Mibstituasddbya 1pfoas rmbﬂunemsaliﬂdppanieeqby ablkeed from OR?,
carrier, uygnt or vehjcl [0216] I n one enbodi nent,

a cé}‘ﬂ% @T{BRI%O?W G- psalg}’]esent in a pharmaceut i cal

formnul ati on %n an anount to detectablz i nhi bhit JAK2

k[ﬂﬂégbR" v RO@Y/indmssbry/HisHy0 6104364 CerkylliGisCatityl, Co aryl
at Jeast d r ) [

JAKQ)r bhggecy;cgotalkyl “%(%{/eg? Sgl S ksltF [ né'?edgg h&};(}?%a?%%l{ﬁg optionally

JAKZubstuiy by 2 tact slu‘bBtftt)AentE ﬁ)ﬁbﬁc}ﬂd&n‘dm selentibftomedi-C, alkyl, (Co-Cs

conmpound. of Fornul a | e har maceuti ca
fcwrﬁ#ﬂ%?%ﬂ°¥%}%h’Eﬁbﬁnﬁ“fé geg@@Fﬁﬁtyfphhibit a Janus
kinase 5 activity and is at least 15 fold

al0068hR} jap@ IRy tyeetty@t with ghe gtomy e vdlichhex aepdathed doym a Ci-Cs

| DRI AEL oﬁ%hlgﬂﬁgtﬁ%t%g@@%gzb%}%a g}égr"g_%{/l{gﬂl bjnki Ng
ﬁf@6égi%agh%&ﬁ "E#B‘%ﬂrcgi tFl% g{s’gﬁlt a‘ﬂg n,'( & e%ﬁoedﬂ(ﬁ Yor phenyl, -

car TWI%remdéaidJ@lﬂtyl nycb&ﬂdyplaﬁ@tphe@dl ztrabipaoﬁaﬂryr fubsdtuted by 1 to 5
di luents and 10 excipients are well known to thos

ski |qubsgtitpents frdependegiy selseted deomeiadt i Ghls Qs MK &oo(c-cy
by | ubl d/ Il abl
oty Lo CONRERs AR (O ohobic mat er i al oy ¢
t t ike. Th
TP Brafk2ppFbUS i Pyabel Shooalyt g i, 11

depend upon the neans and purpose for which the
conpound of the present invention is being applied.

15 Sol vents are generally sq ected based on solvents
recogni zed by persons skill®®d in the art as safe
(GRAS) to be administgred tp a nanmal. In general,
saf e solvents are non- j s solvé&nts such as
wat er and other non-toxif sol vents\{h are sol ubl e or
mscible in water. Suita ou so‘xents i ncl ude
wat er, et hanol, propy Npolyetﬁylene gl ycol s
(e.g., PEX400, 20 P and m xtures thereof.
The formul ati ons may al so igrel ude one or nore buffers,
stabilizing agents, surfactants, wetting agents,

| ubricating agents, emrulsifiers, suspending agents,
preservatives, antioxidants, ggaquing agents,
glidants, processing aids, colorants, sweeteners,
perfum ng agents, flavoring agents and ot her known
additives to provide an el egant presentation 25 of
the drug (i.e., a conpound of the present invention or
pharnaceutlcal conp03|t|on thereof) or ald |n the

Y - o .




prepared for various routes and types of
adm ni stration. A conpound of Fornmula | having the

waelewpnsdediegree of purity is optionally m xed BET/ES2009/048041
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pharmaceutically acceptable diluents, carriers,

exci pients or stabilizers 20 (Rem ngton's

Phar maceuti cal Sciences (1980) 16th edition, Gsol, A

Ed.), in the formof a |yophilized forrmulation, mlled
powder, or an aqueous solution. Formnulation nmay be
congyahhdy E}%ﬂeﬂgm@s anioaRls tETRRLAMERI@TNY T Q@ceptable salts
appropriate p the desired degree of purity,

Wi t fthepéofswberegi: cal |y acceptable carriers, i.e.,

carriers that are non-toxic to recipients at the

dEeAER oberabsti@ens ®itis &1, iQUyORApdteygdor THE, pkteafarylhevherein
formul ati on degends nalnly on tggppartlcuL §e and

t he seigmbenylaad heisragryl aenprsionally I Ba r°om

about 3 to about 8. Fornmulation in an acetate buf fer

aEOOﬁSH B jiss phensili Calo ehetarpanll meithi-Cq bompyHa i Wifrent e yphenyl,
gc%ﬁ%loarnd t%r NSr 13/5 Qreﬂ?)tlgﬁzﬁfgt%ﬁgg} (}M ted tog n! tl) % R7Th e

300 |nar

USEE" 51 b Bne atentlBl ks L Hovig S % ), i e

200%&@%&@4&4&@@9&%&@% H @323t FherpiRsnegeut i cal

conmposi tions of the invention ‘wi I'T be fornul at ed,

d rand ; e&gb f}?dc' T 2alkAS I, ar, alikefyl, @JTYNAIEYny], (Co-C
cgﬁce tration g dul es 6couf;lse2 Jéﬁlcﬁgs and ryJI (CoCs
of athyORS (@d-C@Ia kyd:)NPsR%tlmhn (\?\Nt El@@d@tem@ajyhﬂl -Cs heterocyclyl

et FYUCHA et ey SO sl eReSRBR GoxCrCs

par tasujer- Wﬂatler&?dzlpg tr@@))ma@oh@s cldlkyIy@,- c5 heterocyclyl),
condltlon of the individual patient, the calse

the
di sEHE@NR (IQM-,CSSI tadkybX Cet€lsi veygjoadkyli.he AGNR, (Cp‘r% alkyl)(Cl-Cs

met ha a %ged
adn1ﬁg§?¥§ 1 on; 2&%a%t§%rﬂ%g§§§rs kgggﬂg§gbﬁééig§pixcs aryl),
pr acihdréif Nk alk‘l}nealkéﬂ}eraﬁealkymal dry @ftionelty vebsitwedtdy 1 to 5
of the conpound tao be adn1n|stereq

Llsbe 1 :
gov éﬂhséﬂu%l}is wdependenily wisctedifome ORan]gIRi éd ke aﬂé)mlﬂtﬁﬂd said aryl,
ano 0 r t
SO DGR LR P e ROPLL OB ! OB b 1 0
t hatsubstitbanxs deprnﬂhﬁlyfmﬁcted[Wq}%% ozo,delve ik, NRRY, C,-C4 alkyl

propo h itial pharmaceutically effective

armtﬂ‘?? C%P?&H é aﬁlﬂlgl tor adm nistered parenterally per

dose wi Ll bhe_ in the range bou 15 0.01- k
nmﬁyﬁu@uﬂd@e&d%yzﬂ ?Fgr%g Cent ke%‘dfl v& gﬁﬁl A (Co-Cs
per t tdhe, bifhthal f MARIN A (O)NR R,
aed RO oI PN Tl e (oA dore )

di | u@m@(o)ﬂrmze@scé ebkgl)p$©m1§a,R aﬁtﬂ mtahuWhezeen §a1dr%kyl alkenyl
nont oxi c.t o .reci ﬁ%(‘ent at .t he

conc®dt plkynynaree sugﬁt&u}eﬁoﬁxl g]esf%ﬁ?fsgpgltuefés Jdndependently

as PRESRAIEN 0% bidhAe, ﬁﬁdsaf?lt Rr'saldr G5k GpAShAlS;substituted by 1 to
antioxi dants including ascorbic acid and nethi onin

AR
pr esesvitivests {ndapdndastioselacted ram ek hytakeizd, NR'R™ and Ci-Cq
iﬂ%ﬂn10hlorlde hexamet honi um chl ori de;
ben oni um chl ori de, benzet honi um chl ori de; phenol,

S S S U ST S o

3- pejit anel . ¢ BAd Whepdif S alllydWarR! SRULAHoMRYIGBE optionally
(less t an %out 10 resi dues) polypéptides: proteins,

such as serum al bum n, gelatin, or immunoglobulins;
hydrophilic polyners such as pol yvi nyl pyrrol i done;

am no acids such as glycine, ghutam ne, asparagi ne,

hi stidine, arginine, or |ysine; nonosacchari des,

di sacchari des, and other carbohydrates including

gl ucose, mannose, or 30 dextrins; chelating agents
such as EDTA; sugars such as sucrose, mannitol,
trehalose or sorbltol salt forn1ng counter - I ons such

o o . o o o .



intimately bringing into association the active
ingredient with liquid carriers or finely divided

wa@lwdssses ri ers or both, and then, if necessarPCT/US2009/048041
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shapi ng the product. [0229] Fornul ati ons of a comnpound
of Formula | suitable for oral 5 adm nistration may
be prepared as discrete units such as pills, capsules,

cachgtsinféd b6 ESuBaRRertORMUIBHINIBE EsepiceEfir@h 1T, "@alkyl, (Co-C;
anmount of the conpound, of Formula I. [0230] Conpressed

t ablBydORSyotse haloeNBIR 4 aky Cebimpeesasyelylion a suit abl e
machi ne the active ingredient in a free-flowing form
si#0f71aR? and BRdegetioar witld thyr atonl s whisht thonatd sttaghgddorm a Ci-Cs
with a bi@gﬁr,dlubricant, inert diluent, preservative,

sur ASERPXEYE#dor di spersing agent. Mol ded tabl ets may

be nade by nplding in a suitable machin m xt ur e, of

t 0878l eRre R adtei Wléeli’%é?fégﬁ BntCirot SlTheto (HORAIKY haF phenyl,
i quid gl a7 | gpablaybene@akethy 1 to S
or g@%?%%Sgﬁdagﬁf?Zﬂgﬁngééégﬁ%?ﬁﬁ$%?gd soyas to yo e
pr owilsktitsnovindependatlyckleewd fenehale, GH3 Ok Niha €{OMR(Ci-Cs alkyl)

' ient f 0231] Tabl ets, t hes,
| ozengeiOticels B ol 1 suspenst ons, ai sper s bl ¢
o751 ot AT eSS o T et eyl and
§ ' 6 of d of
For T S G PR GRUAEL IR S oore ©
| t t
0RO L e 08 praRy SBRYRAL Qubiu@ by 9 5150

P yre (0] arhace conpos | oONns a. fUC
ST st 0 e BB P SR
G A G

in adm xture with non-toxic pharnaceutipall¥ 6
0983k s eaxberdpneyie R visipaenyd ptienally sppstitytgd by 3R
manuf acture of tablets are acceptabl e. These

cl0OBl Bnowe ampodiment, gk sxehepyk oplieradly substitaisd by SRR (Co-Cs

22 d %ﬁ%ﬁﬂéﬁ gg:g rﬁlgfegofjciygl&]gg gvlrhgl%?rﬁ é&ﬁ% r%l%{%gécgﬁﬁ% é sé@&gﬁnﬁgg' Ubstituted by

agenixs, GUChaiksl, MO(@RCsi@r alkylororalfgiors. c Imcowk; dxam@lenf this
agents, such as starch, gelatin or acacia,

d .
| ubrembadimgptaBers 41 Sokh akylmisg el uphgh «ad 2&9@?5 heterocyclyl is
t | G id.or.t -
e ST piphidh By mbatRh 9, SpRALY SUHRGR 66 o%5, (TR0 -alky)

m cre@eNEapSudlkgl) an foraéh ayottieséxatrgly aff thisrengbodiment, R? is H, Co-
adsorptjaqn i h 2009/ 155565PCT/.US2009/ 04804 .
s G h a8 o 3 E-n R EBY TP BERUIB) i OGS sabtituted

actilgincgyer a longer period. For exanple, a tine delay
mat eri al” such as gl yceryl nonostearate or glyceryl

FE@?;?{;@?I%, eﬁi}}%ﬁn&{t, S %Sltlacgvmerggr&l %ﬁﬁﬁﬁﬁ& %qtut?d by 1 to 5 R®.

ections of the eye er externa

t e.d. nmouth.and skin~ 5 rmyl at.i are .
pF§$§f§b|g%gpp?P%%hg§9% toﬁF&aﬂm%gﬁ?&gngyoﬁkg}e %\ fmidazolyl
ContigidizBByridieylaghiimedinig a0t ( slazblyl,apyraginyinttetedzolyl, furyl,
for exanple, 0.075 to 20% ww. Wien fornulated in an .

oi ntthignyl, iesazebyli viiazaliedv@relyl nasethiazlipl eyEalyh tqpinolinyl,
eit f£1ni . M |G i nt bas

A t aruf YD, WA, etk Bl Bh Gl RIS Srdazoly,
f or nuda@lizd/]) phikaleresn pyridaziagl, oirlazingDi iseindslegl, mewdinyl, purinyl,
base. [0233]1f desired, 1he aqueous ase of the cream
basé“ﬁﬁ?zﬁﬁtlH&@OQLp&g?ﬁVGWWg é@é@ﬁ%ﬁgﬂigﬁ?ﬂﬁﬁfaPEBWgFaﬂ”WL
having two or nore hydroxyl groups such as propyl ene

gl ycol, butane 1,3-diol, nmannptol, sorbitol, glycero

and pol yet hyl ene gl ycol (including PEG 400) and

m xtures thereof. The topical 15 fornulations may
desirably include a conmpound whi ch enhances absorption

or penetration of the active ingredient through the

skin or other affected areas. Exanples of such dernal

e . o - s



in the formof a sterile injectable preparation, such
as a sterile injectabl e aqueous or ol eagi nous

w@aBpesssoON. This suspensi on may be fornmul at edPCR0S2009/048041
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15

20

25

30

according to the known art using those suitable
di spersing or wetting agents and suspendi ng agents
whi ch have been nentioned above. The sterile

| nj @ehRRi6p }&h?pafb@hi&lﬁaﬁﬂyl albsgrorezdylst Qhinkgolinyl, quinoxalinyl,
i njectable solution or suspension in a non-toxic

par eaplshidiyylas deppanfiaybichelent whichdsppanally subsiitiged By 1 to 5
sol ysi on in 1, 3-butane-diol or prepared as a
| yophi I'i zed powder. Anong the acceptable 25 vehicles

o) vent s .t hat lbe enpl oyed e ter, Rin SRS

WstgrastodBiontt S Bmlﬁﬁ%ﬁw% s ﬁltaiedobe( PR
addition, sterile flxpd oi.l s may. conventlon ﬁ
eWQ Blpngembodigmspbrdt 18 PYEdiaparioRy heds e ;bdﬂ hi s

gose any bland fixed oil may be enployed including
sLﬂﬁ Plekni anergprbodingant. R ol W@‘ihilm]e@tmpﬁl}aﬁ@isﬁlﬁubﬁd bytlaRty
acids such as oleic acid may i kew se be used in 30the
p[ﬂ@ﬁ@t}r at i onlnobné¢ renemdiahéngs R [ B2pKTher afiptinthetsroagh i apsionally

I bR OB CEh L SRR . ovsot,
dep@l‘ﬂ@icﬂ% dfg%ff_ dE,JéQ) hesdlly/Sibst@ed by 1 to 3 R®. In one example, In one
2009/ 155565 809/0 8041 treated and t he

par tekauplar Rrodke pbenyhdprizelyhaoxasalylFgiazokdnpr @yrigyl, optionally
tlne [ for atbo enge r }
adni® li’ss'tuﬁgc?eogn?tgu?uﬁa? shﬁllagn ggn% algntr%le %%r%l&y ma{tc‘? alkfl (Co-Cs
to B0GDOR], of,-ag tal ky@) NRERES hab CORPOWHORE, Gi(OR(CaTs alkyl)NRaRb
approerlate and_conveni ent anount . of carrier teri

whi &H Gear yalkyih1-G abbtierosydly)-abotitO08%4or C hea‘ﬁl(yl)(Cl Cs
tot gl £§pﬁ.|t| Pﬁﬂf? t Th ce -
con%bs?tlo Bcan(9 pg(?ed\é{?k pﬁoglde@jgggm&nP G!®ﬁ¥§(cock
neaall«ya‘l)l()d: eCa miemrHasylﬁ O (O (G0 akylNR "o IC(@MC&CS atkyl)(Ce
aqu

| ution, ended for intr |nfu i O
contagflih P8 aﬁakytl 'S5 0813 yofllatlsﬂﬂl?%‘gt 5 %" sibdtituents

| ngrigglioeflent®r sdlbdibd | fré@r ON°, SQREtY 08kd Marfar qilﬁfo that said aryl,
infusion of a suitable volunme 10at a rate of about 30

L/ ﬁlptec@nycldtcherteropnisaydlreyqimlbxh aigs optitnallp| ibptgpted by 1 to 5

par en cl udesaque cpd

non- %{%é%eﬁgs 1&?1 eéjreflﬁ tla}IInSJGf(;e’(: 9 glhoné @?{u’t clg% n gé:i\%héﬁ% NR R Cr-Cy alleyl,
cont(@pC, Mty dasecyylf feY €(ORacRrdllog). als oaéld:xample R' is
solutes which render the fornulation isotonic with

t he
bl ocdewl, Prazelik emarcdyly Euagsid mr; Pyaidyl gtiepully %}Watltuted by 1 RS,
non 6 n ki
T ATRNE 5L SR SRR I B DRRHRC O Co
[ 023YyFIC ks at hevascgelybhabl @(O)NRa((cprp al alegdiiChiGst r dieteoaryclyl),

| nordSHICa: LEEGCE) °etiiplRuba [ FOMNERZh o Honccic

car rHe?eanr?ﬁpe@d(ﬂNW(@“C?Q&lﬁ?HﬁRSI@ V@@D)IQRF(CBJ@ aBtyINEs aryl),

I ngredi en The “act 1 ve 1 ngredi ent
pr es@mtrein masiua:lhylf io rorpubmllyomsmtnted h!yo h ct@ r$t w‘smt@mt@ findgpendently

PR 550 o oo &l B b sBiradie i hbreroary

admaﬁﬂsdyﬁzﬁiall@f[‘ akd) opEndIR Usubstitiflduske 11 @2 8 N@BStituents independently
conprising the active ingredient in a flavored basis

usuabkwﬁéu&mns@RanQXacb@Da(E%,ﬁHﬁB&chﬂh ﬂbﬂsﬂﬁ%ﬂksdeDclcs

S|n dient in an inert basis
suc §O%% i de§Bg&blﬂce % h, or sucrose and acaci a;
and nout hwashes 25conprising the active ingredient in

a suitable liquid carrier. [0241] Fornul ati ons for
rectal admi nistration nmay be pgesented as a
suppository with a suitable base conprising for
exanpl e cocoa butter or a salicylate.

[ 0242] Fornul ations suitable for intrapul nonary or
nasal adm nistration have 30a particle size for
exanple |n t he range of O 1 to 500 n1crons (|nclud|ng

o s o o NN



[ 0244] The fornul ati ons may be packaged in unit-dose or
mul ti-dose containers, for exanple seal ed anpoul es and

woe@basssehd may be stored in a 15 freeze- dri eBICT/US2009/048041
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(l'yophilized) condition requiring only the addition of
the sterile liquid carrier, for exanple water, for
injection i mredi ately prior to use. Extenporaneous

[ﬁo@ﬂ“ on Sl‘?ﬂdh'é'e%ﬂ%dﬁﬁ%ﬁl@‘s]@g)ﬁ@ﬂﬂ%? @ﬁanﬂr smrraqy Eiftuted by
rile pomders granu es and t abl e

pr evi B3R/, cdwesin RSdis ipdefendersty Gnﬁhé@@éa@é>C6aRyD0R (Co-Cs

B

appr@ﬂfete@é@c#’l 8ECLOJORN OMeRin sl ak@ﬁls&ﬁhbﬁaﬁly substituted by 1 to 5
I ngr edi ent he invention further provides veterlnaé¥ S(0)
t 1-

compukititictss indepgndently gelsetefl cliem ORe N@t RvseOX(h grEdi

as apgven dio e e nE 1Y r

herSrare il HEPShEThalloblifl K RERUALY SRRHEE by 1 1o 3
for stlmiuwmtsqaa@eaﬂem@memz&ﬂ &fdnn ¢Cd-0ealk¥HORG, rtp;oshzilb o(hF3, (Co-Cs
and n%%ﬁfa golid, liquid or gaseous naterlm

are RiRseCi-heptkybpnd O ablnemilene’f%‘ép ?/’e% elSi Sr?aqc?d from the
art g ge conpati ble with the active ingredient.

These vet rinary conpositions nmay be adm ni stered

par epter al Ly, orahly on.by a othﬁﬁpdesvﬁed roN&e

nd of JFor nu
iii iEF ‘EFB i n: t|o
[ |N
3 5PCT/USZOO /04804 seco d
”ﬁ{fét; Epf'e:uf]t. zejl
tre g a'ni sea or

ISLB foE\j [ j
i nhi bltion bf a JAK k|n%se for exanple a kﬂ
i's

res nS|veOto t@§%
hyperproliferative disorder (e.g. cancer), or that
useful in treating another disorder named herein. The OCHs;
5 second conmpound of the pharnaceutlcal conbi nati on
fornulab%@h or si ngyvegi m

conbi nount $ éhat are -ffectlve fo
purp NI ntended. HY 024BPI n atpt herHNémbodi

conﬁﬁunh oﬂ\EArnulas | may be | oyed al gre or

conbi nation wth other therap Etic gents| for t
treatment of a di sease or di s8Fder descri®el ne? eln

such as an i nmunol ogi ¢ di sorder (e, g.) psoriasis or [ j

i nflammation). In certain enbodlnen@s a conpound of
Formula | is conblned in a pharnaceutlcal combi nat i on

f or milfati on, dosMg regVan 3 as‘%@ﬁblnatlon b
t her wi t g se 2 .oeu i nd ) X
ant i | a y or hat Sg ri rea | P
infla i on, UN&- r es pod diy0r der N N™ °C

t her apeutdHc agentoomgy beH a NSAID or ot her
anti-inflammatory agent. In one enbodi nent, a

conposirt i on KA~ t hi snanvenkson ¢ i sesver conpound ofans
Formulla |, orl a stepeoisoper, g

20tr, vat
‘3,29 Fe or O

with a therapeutic ent sluch a&:an N®AI!D
[ 0247] Anot her™ enbodpﬁﬁht()Fherngre Hg@hudgs¢§ Néihag\
of treating or lessening the severity of a di%eabe o \
condition responsive to the inhibition of JAK2 ki nase
activity in a patient, conprisiyng adm nistering to

said patient a 25therapeutically effective anmount of a
conpound of Formula |, and further conpri sing,

adm ni stering a second chenot herapeuti c agent.

[ 0248] The conbi nation therapy may be adm nistered as a
S|nultaneous or sequentlal reginen Vhen adn1n|stered




15 separate syringes. In general, during alternation
t herapy, an effective dosage of each active ingredient

wo g00adsised st ered sequentially, i.e. serially, PMBUSH9/048041
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i n conbi nation therapy, effective dosages of two or
nore active ingredients are adm nistered together.
NETABOLITES OF THE TRI AZOLOPYRI DI NE COVPOUNDS

dlnent |ncludes n vrv netabo |c

Qi st ou
ere ulli 0
ysi's, anrd t|o Cl OH

deani dat4 on, esterlflcatlon deeéferlbldatlon
enzymati c cIeavage and the like, of the adni ni st er ed
g oIrte products typically are
parlmg a radiol abelled (e.g. 14C or
?f the invention,
adnrnrsreonng it parentercally in a detectable dose
(e.g. greater than about 0.5 ng/kg) to an animal such
as Rz&iereimﬂte%vyghieﬁe@ewng;, therpoikieyf atachmentm@aBormablh & ng
sufficient time for nmetabolismto occur (typically

apoyt] 30 semdemPtitne®, Koy bﬁénﬁﬁﬂpyﬁcﬁhﬁt bfﬁ’tgmlaﬂﬁ substituted by

conver si on prodycts fromthe urine, or o

bi olloBi ,carhe@amﬁ els, lﬂdhleﬂsléelp}t}b&iﬁ@ﬁ@oarsea]eaQNﬁle s@(%(CO'CS
009/ 4
e lCheher toare il o IORRIFE ise DIMGE CBodicagiontioD

cap@b{b@NRf(C@-logdl rag(ylaprtlt-cpeshesubww)g ngC{@r)NR‘?éC, Cs alkyl)NRaR
met abol it e) met abol jte struct res are dete

' @éﬁ’\ﬁéﬁt(ﬁ@ﬁal S ) BErelsy A TR GF I RelEroary! and
analcySibticy! dte By suBARLXI b 106 STEELABALAS SRichSnddAfP selected

in the sahe onventional drug met abol 1 sm
st ucﬁoas ORél bxdagritalm Cl, INRTBE, €kl Iaékyl | (rﬁiot(hsealhylt)Cl -Chéeterocyclyl

Foudtt HHONCYS A0 JedPee S B Boaue TS g@é’%@é’%@ﬁowng

t herapeutic dosing of a conpound of For mul a I

ARTI & OEE UFACTURE [O elcoa
inclua Ki or t t| i se s or er
10r espof ,0. o|t|o of a4 k| as§E

kit includes: HN\(a) aNklr pharnacemtlcalHNT< HN &pH
conposition conprising a compound of Formula I;l “and

(b) instructions for use. [0254]1n anot her enbodi nent,
thﬁpgit furt her |nclug§ 15(c) assecond pharnmaceuti ca

co on, ﬂii “3; a che era

[ 0255] e efrbgtigfent, ? ast
instructigns for tRe i mul t3 \neaus, uentra r

separate a strat of sa |rst a secdﬁhx:x HN
phar maceut i @ms to ea~pat i en Nn need Wi:j
t herof. 20[ 0256] n one enbodi nent, the first and

second conpositions are contained in separate

cont |ners 257]In one enbodlnent e flrst

sec

cont ai {302 SIZ) a‘ ai @ |4ch

exanpl e, ttles, |aIs, syrlnges i ster 5 pac

etc. The cont ai ne y be med f a varhy of HN
naterlaIJ;eEgy I S or stlc T e cont.ﬁzgk \[::L\
i ncl udes a conpounw of For Rul ati on

t hereof which is effectlve treatlng the condition

and may have a sterile access port (for exanple the
contai ner may be an intravenous solution bag or a via
havi ng a stopper pierceable by a hypoderm c injection
needl e). The container includes a conposition
conprising at |east one conmpopgd of Fornula I. The

| abel or package insert indicates that the conposition
is used for treating the condition of choice, such as
cancer. I n one enbodi nent, the | abel or package
inserts indicates that the conposition conprising the
5 conpound of Fornula | can be used to treat a

I L N B L " " T | I T o



[ 0261] Conmpounds of Formula | may be assayed for the
ability to nodul ate the activity of JAK protein

W pwagssses t yr osi ne ki nases, additi onal PCT/US2009/048041
30serine/threoni ne ki nases, and/or dual specificity
kinases in vitro and in vivo. In vitro assays include
bi ochem cal and cel |l -based assays that determ ne
inhiQition of the ki ase act|V|ty Al ernat in Vi

ass ant| @ he Npty ofthe c 'lie. For
I to ASA uw a
radiolab Ilng t hQ conpo f or |or p

bi ndi ng, | atlng t he co und ofN ornul / ki nage
conpl ex a deter ng t anDunt ra |oIa
bound, or runni a co ?rtron oen
conpound of Formula'l is incubated Wth known
radi ol abel ed Ilgands These and ot her useful in V|tro
assays are knOMhéto t hosesof skill in the art

S
follo a

[02 or il te t vent -' t he
I8 t
under st oqg that t e§4<exanp es do Ilntt the 10

i nvention and are ohly neant jto suggeks t|a methed of HN
practici ng-Nhe i nvenbion. Per s ski int ;L
wi | | recoghi e that the chemical reactilgps descry d o NH
may be readily adapted to prepare other conpounds’ of ZX
Formula I, and alternative nmethods for preparing the
f Formula | ;are wthin the scepe of t

rrpléS

. F ~e sy '\rs of
<@- idie oco u @ ac di pg t @Q%o
i nventionlmay be sliccess ul perforfed by

nodi i catons appﬁP nt to Fh se skrﬁV in th8vart,
e.g by agg 3{

riat rote i nt ering grpups,
by ut|I|Z|ngL§§her sd%A%ble reﬁﬁ/ ts kd%hn in th art [%3

ot her than thoSe descr , an or by maki ng routtne
nodi fications of reaction conditions. Alternatively,
ot her reactions di scl osed herein or known 20 in the

art be r o ni zed as haying applscability f
pr ep}“ ot h ’SSI

ounds o i nve n. BI L
EXAMPL ds of ;ETELHQOI assa o
for the ahhllty to dulate the act|V|ty at, Janus HN
protein kinaies tyrdiﬁgf pase dd|t|0h§L 25
serine/threonytie kina / or dd?mHspecif'ngx
kinases in vitro and i vivo. In vitro*assays \(nel ude N
bi ochem cal and cel | -based assays that determ ne [ j

inhibition of the kinase activity. Alternate in vitro o}
assays quantify the ability of the conpound of Formula

jbrnd to ases aad nay be asur ed er}her by

radlolllng co al pr 0,35

bi ndi ngA N @l atiAgthe und mul ;@\rkfi@o

conpl ex apd det er myni ng themanount of radi ol abe

bound, or b runnrng a conpetjtion ex e a N
conpound otkﬁornula is incu ted mrtﬁ[inomn
radi ol abel edyl i gands. nThese am her use¢f ul in, itro =
assays are gEZI kno to t hose o ski |l | |m/\he art HO
[ 0264] Previ st udi have shown that the isol ated

5 ki nase domai ns of hunan 5 JAK1, JAK2, JAK3 or TYK2
phosphoryl at e peptide substrates in in vitro kinase
assays (Saltzman et al., Biochem Biophys. Res.
Commun. 246:627-633 (2004)). The catalytically active
ki nase domai n of human JAK1l, JAK2, JAK3 or TYK2 was
purified fromextracts of SF9 insect cells infected
wi th a reconbi nant bacul ovi ruggexpr essi on vector
encodi ng the human JAK1, JAK2, 10 JAK3 or TYK2 ki nase
domai ns (JAK1 am no aci d residues N852-D1154 accordi ng
to the nunbering of GenBank sequence accessi on numnber
P23458, JAK2 am no acid residues D812-Gl132 according
to the nunbering of GEnBank ~sequence accessi on nunber

RIS 7\ AN NS A - AL e L T PN~ N PNA A PN A




20 technol ogy (Caliper Life Sciences, Hopkinton, M.

To determ ne the inhibition constants (Ki) of Exanples
wa2e38s5556onpounds were diluted serially in DVEEIEHIS2009/048041

added to 50 uL kinase reactions containing 1.5 nM

JAK1, 0.2 nMpurified JAK2 or 1 nM purified TYK2

enzynme, 100 mM Hepes pH7.2, 0.015%Brij-35, 1.5 uM

pept isde substrate, 25 uM ATP, 10 nM MyC12, 4 mM 25

DTT “at final concentration of 2% Reactions

wer e i Reubat@d Eﬁfﬁiﬁ%@i n 384-wel | pol ypropyl ene

mcrotiter plates fof 30 m nutes and then stopped by

addi tion P 25 uL ofNan EDTA contai ni ng sol ution (100

M Hepeg; 7.2, 0.818% Brij-35, 150 nM EDTA),

resul tihg in a filfal EDTAhstsHE dht reWYohingfrepisseals the point of

Af t the ki nase reaction, the

ea'itaélﬁ?éﬂt E@F#ﬁlﬂh OL )

30proportion o horyl at ed product was determ ned

SBaL e S o DAL S

speah i @it i Oone Kixauplld)E®' WL hrazbien @Q&Sllymolﬁetﬁlausllyngoptwnally
the Morrison tight binding Morri son,

del .
5 B oEHPTHIEN dphy oo AcRa, WIBBIDES. Bok1CLoB8Y: oREi-CamlkyDC:-C:

( 19'}6%?%*_’@%“ J%ﬂg aﬁk;{g’?{)%t@ﬁﬁy @ggs}}rtlgé@ %6/413?0 é Zlbstltuents

1026Hde]5hﬁdead§/|svllett¢d Cffonli IR SRRE, exto bAKTaki, mas eaiddresirocyclyl is

was neasuyye or| n osphor yl ation a
peptqpa@n%ifar Wé%tufqdo Jnisd (SEE%}I fpsys L@ﬁpenfent?y sclected from OR?,

Asp o‘x)ssha‘lﬁ Y NRFXY, d{«’ﬁ; a‘ﬂ%h (gtg o Jlk}HSIE e@gﬁa&ﬂoa’ydlﬁb&%ﬁ@oxq-

on the term nus W th 5-car ny uorescel n usi ng
10 Cal |Chealkjdab@h|qm1etee:ammtd oo HeBabeywdyl 1E|nyerosdunehdetsahydrofuranyl

i.n mneth inhibtlo onstants .
(R Y G BoRNabs P ks BrBholiol, G SRhble, k' is
ser isalebttd fRnPDME@® 1dingdded to 50 uL Ki nase reactions

containing 5 nMpurifred JAK3 enzyne, 100 nmM Hepes 15
pH7.2, 0.015%Brij-35_ 1.5 uMp ptlde trate,

ATP, 10 nmM 012 4 DIT at SQ\

conc l t| o N 2% R abml ons | ncub at ;E\
in 384 prop re mi,.c tes N

m nut es nd theN,,,s 0 dItIWZS f an &(3
EDTA confailni ng s ut on (1 nM Hepe'pH 7.2, 0. 015% /N
Brij-35, rq.omvl , resulting in a'final ESTA 20

concentration of 50 m\/l After term nation of the
ki nase reaction, cthe pro tion of osphoryl ed

pr odeCt s det ed a act i o ot al p 'de
substr téNUSI ng t e Nal i per a'BChl p 3 accord

the man Nacturer S rspec ficath \on Ki va u th
det er i ne g th son 't bi nd| n deI \\@
Morrison, J. F. N-Bi ochi i ophys NActa 25185: 269- 29

(1969); Wlliam J.W and I\/brrlsoé Met h.

Enzypsdl ., 63: 437-467 (1979) BAMPLE D o | -based ,»5"
Phar madpl gy Assayy; WO 2009/ SPCT/ USZD0N 048041 N
102681 ‘activiti conpo 1-443 we

deterninedmhgi;slI-bagedéaasays th re desidgned to
nmeasur e Jan kjynase nt sign npounds
were serial |9diluted i n DVSO and |ncubategﬁi%:x Set - 2
cells (German Col |l ecti on of M croorgani sns and CeI

15 cultures (DSMZ); 5 Braunschweig, Ger nany) , mhlch
express the JAK2V617F nutant protein, in 96-well
mcrotiter plates for 1 hr at 37Cin RPM nediumat a
final cell density of 105 cells per well and a fina
DMSO concentration of 0.57% Conpound-nedi ated effects
on STATS5 phosphoryl ati on weresphen nmeasured in the

| ysates of incubated cells using the Meso Scal e

Di scovery (MSD) 10 technol ogy (Gaithersburg,

Maryl and) according to the manufacturer's protocol and
EC50 val ues were determned. Alternatively, serially
di | uted conpounds were added to NK92 ceIIs (Anerlcan

— ~~ 1 1+ ~ 11 .~ IR = N~ AR



POC13Phosphor us oxychl ori de NaHSodi um Hydri de
Na2504Sodi um Sul f at e NaHCO3Sodi um bi car bonat e

waNMaFSexli um hydr oxi de PCT/US2009/048041

10

15

20

25

Pd( PPh3) 4Tetr aki s(tri phenyl phosphi ne) pal | adi un( 0)
NEt 3Tri et hyl am ne
Pd2dba3Tri s- (di benzyl i deneacet one) di pal | adi un( 0)

Si - SPEPr e- packeds | sol utgpr) Sili flas
chr raphyffg i dg Si-l%- ed | SCO8

silicallfl8sh chrofat®grapty 2artritgey [ 7>—

THFTet ralydr gf,ur an I’{Eceneral Experi merfal CoMditions

[ 0269] 11-}1\N spectra were recorded/at anbi ent
tenperatlire using a Varian Unity Inova (400MHz) wherein the
spectroneter with triple resonance 5 robe. 20
CheMiay Han RERFesents rtge %%B&éfeﬁt@g’m?m ﬁ‘bﬁ?%r{fm%tﬂ ve to

tetramet hyl silane. The follow ng abbrevi atjons have .
bEOR4Learie ampbodimpersly isitpplerendetly GuiGrqlistl, (Gg-Co alkyOR', (Co-Cs
doublEhNER® Faflp C =-E11 1, €;-Cy cycloalkyl, C
qua?ii@{l)}\] I?nﬁfmﬁ%’%l%elge H%%%Yhi%héﬁegésrgé rce}th}qufayc oAty e

Chr gmsﬂt GUDEIRTY CIOMES < sSpledINRTREY @Ol(gesns)au@m@ -Cantesocyclyl),
to determne retentj [ RT n i,ated na

L ond N BS gt t SR et ngeistimvbb M e RBRR Gy THRICa-Co
V”\E: L&?@'l%ﬂk&@?”&d%%‘i\fl@gbd’écs EXRRYIHMERLS PRiesHBd O0(@NRYC,-Cs

s M Cromass ch quadr upol e” mass spectroneter )
| i nkedgyDNRR”, HEWD BNR(PaCk aalldy1}48s tyld whersips s&i¢h alkylhis optionally

0 500 4 % 0T BB EIGRER B BT e, oo
C18 248 Gha¥o, 2rdNIBiE Ak Metdidydyll Héterbarfl Bud @yélbgyIr ate€optionally

The initial solvent systemwas 95% water containing
0. 1mibsiteed bacl do Csyibyementa)indapgndmyly cssiastadt pmeOR’, oxo, halo,

cont.gi O1% f ' j sol { B) for the first

m nﬁép]fk]glgﬁ{wcé(@k?@{@a%? gﬁ?gﬁﬁ %ﬁﬁﬁs@ 5% sol vent A and

9170 vent over the.nex 4 5mnutes.. The final

ISPl Srmhiienh e’ 4" Eorsd b o ST bdfliea by 110 3
M nuhBSitudie2indipdtban BleckdpRsh M} 6xd ekl CFENRIR 'aC,-Cy alkyl
Waters Pl atform LC quadrupol e nass spectroneter |inked

t o anfiéuPNCh-Gaadiodld HP 1100 LC system with di ode

array detector and 100 position autosanpler using a
PH®86hENernd unmbalig(er), 3torodychytm isolnymelidingl.a tgtrafydrofuranyl,

mnyte flow.rate.. The: solvent 1 system was %,wat er. . .
cont{gtFarhy%Ot .Oala/eonp'{ar Eli’%%g’éﬁogetr@g% r\%’ﬁ‘%’p%ﬁ\ﬁlﬁan Blpgggr{?l’ biperiziny!,
ac ett&?dﬂyafdp@raelgn gk NGodhdBefIopyH G ziagl ¢ hesalydesplyriBlidinyl.

for the first 0.50 mnutes followed by a gradient up

t 0099} BPOMEMbAIARE, RRRERI VSN bipBrddYR! pib&e-iM@ %k nfbrpholinyl.

m nutes. The final solvent system was hel d const ant

‘;ﬁfo%l fryéﬁe'lé?ﬁbo%irﬁ&t"i{%géﬁacé [ag@%im (eyey Glkyl)NR®R".

pérlments were carried out i'ng a Biotage I'nitiator

6 or CE Largs (r). ~T r-afayr e~f rom, 4 C

c &w%t isna i eér\%ﬂéogi,)l( Ig%rﬁdﬁplgséég_g P gag& @f(ﬂ{l p%rt%%o'g ) gg(gBNéﬁgl% ‘be

reac [0274]1n the e | es. descri bed bel ow, unless

ot hépme iﬁ‘bl‘i’ a%@%?rﬁta%jpﬁures are set forth in
degrees Cel sius. Reagents _were purchased from

conmi@ila %@&ﬂqf%b%il@ﬁ@hRaéSFAProéli-ch Cheni cal Conpany,
Lancaster, TCl or 20Maybridge, and were used w thout 6 .
f ur t[A&92]pur {1 ionat srabpdimEris K otsh St sbR Rdi dat @ee example, R” is
[0275] gﬂg) Nﬁacti ons set forth bel ow were done

gener aPty?under a positive pressure of nitrogen or

argon or with a drying tube (unless otherw se stated)

i n anhydrous solvents, and the reaction flasks were
typically fitted with rubber
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25septa for the introduction of substrates and
reagents via syringe. dassware was oven dried and/or

whe@v/1s8seed. [ 0276] Col umm chr omat ogr aphy was cePeus10e%1048041

10

15

20

on a Conbifl ash system (Manufacturer: Tel edyne |sco)
having a silica gel colum. 1H NVR spectra were

recorded on a Varian instrunent operating at 400 MHz.

1H NRi33pecty andOmebsiinbiaiffeds asRCOGHE. db- BhSLxampit4 R® i
MeOH sol utions (reported in ppn), using chloroforn1as

t he r eNEI(&¥Helds. st andard (7.25 ppm). Wen peak 91
multiplicities are reported, the follow ng

abbr{@81044t i ohsommr enbsboients R(’ss RgOBNR(CatCs @diqb](@t s hteterocyclyl)

o doubl SPECats (aBufiercer ctrpaRdTe) CpiBCRE: efnicics

ggﬁk/gﬁé@oal‘@’l‘f”@@)w(cla@? ASPNRRY (MOMeRYZ,-O5Zaikyl)(Cs aryl),
5- [ 3- (phogan-2idy| %1bﬂden§/ 1pptionaly nesthisiitugsdr it nl 4toy 1) [substituents
Bfr] g_BlEa S}’:> 2 eﬂt?y LR A0 6&Qan?\IRcﬁd Holb Nl t418, Yn® Sid aryl,

[ ( 6- mehdipopydlyid IhBtel?oa)‘ﬂfl) SR &wﬁm@l Qayda loptiohaasudstituted by 1 to 5
[0277] To an ice-cool ed sol ution

2- am nwbeuw@tﬁo@@ﬁﬁaﬁ@ﬁeﬁéY(szlscf@déror@ OR{4 onprd1alo. 1Clg RR> C1-Ca
in dlcgkg (Eﬁqg(gﬁggﬂgL) was added et hoxycar bonyl
anat

i sot hi oc 152 mmol , 1. 05 equi V)

dro The react.i m. Xtdr . 4 ! apb
PRy L G TR Re(lo ST G eTeat SN S
in VaC@(OX(C?-@s MAkANC - eretepSdydlig), Waberdinl ghidd alMyI Hs optionally
ethyl acetate (600 niL), and the resulting org

sol ut i BibsiEedBERda S sHhmfent PeRmerntnaeigliomyB’, NRR,
m.) an r d 0 or 0

oS HHHCRE oA L oL 30l b Bcoai ar
suIfatqmuﬁmﬂyemﬁﬁnnahﬂyaamdembﬁau@ﬂskdemmﬁamdz@ﬂmmmkﬂnnloRi

;a/a ﬁl y%uﬁ 2 BE:%I ’q\lé%{ 4 alkyl and C(O)(C1 -Cy alkyl)
5-Bronp 41tr|azolo[1 5- aJ@yrldln am ne

50045 8356 ShCTIMOS00BAAEDA R [ 07 81APEWTY of! Sasalkyl, (CrCs

et hyl by | py. h t

(43 7 SR (B A R AR | QU FRYBI Sycloalio
hydr ochti Q}(O;t(ejo{cmalkylggclqjﬂB&ermpctlyl),'swhareérq waid) alkgind optionally
d||sopr et hyl am n 75. 2 . 432 [, 3.00 a c
cqui v} TR B o BRI HE) e th B Ry VR R
70 C T 8go 3nPhilo, dtPsard hEt%ﬁféS/bl?P aftl ?ﬁdl‘('ia@k}yl@%e 69@$rﬁﬂytsﬁbstltuted
24 C, and the resulting solids were filtered

sol i dsbyelr ¢o 15 melstitusintshindependertte seleated 1@ @Rj @m halo, CF;,

dried ac raodyct a

sol i d t@%ﬁ ot C#@’J‘%WH% %\Iﬁ?ﬁ&f(zu@bgiﬁf? %K)s%&d;g?o)@ 5 alky,
7. 32- T13&e(dRampldIRS 1s7se?e§bte(drﬂronltﬂ’d)f0115w3% (hr s,

CH3 105- [3-(propan-2-yl)phenyll[1, 2, 4] trlazolo
[1,5-al pyridin-2-amne [0279]A biphasic solution of
5-bronop[ 1, 2,4]triazol o[ 1, 5-a] pyri di n-2-am ne (0.800 g,
3.76 mol, 1.00 equiv), 3-(2-propyl)phenyl boronic
acid (0.739 g, 4.51 nmmol, 1.20 equiv),

bi s(tri phenyl phosphi ne) pal I adiun(11) chloride (0.264
g, 0.376 mmmol, 0.100 equiv) in acetonitrile (6 nL) and
1. OM sodi um
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15 carbonate aqueous solution (6 nL) was heated in
the mcrowave to 160 C for 2 mn. The reaction m xture

wor®9Ipsasts t i oned bet ween sat urat ed agueous sSodPEIUS2009/048041

10

15

chl oride solution (10 nL) and ethyl acetate (20 nlL).
The col |l ected organic was dried over anhydrous
magnesi um sul fate, filtered, and concentrated
Purlflcatlon by flash colu chr gymat ogr aph /%
ct s a

oI in % horoge% anké ffo d pr
stl % N
877 768(m1|—|),765:2_2§2
6.79 ( NHJ—

) & ( S, ZNFD
3.01 (m 1H)), 131(dJ %
5-[3-(prop n 2- yI phenyl (2 hyl p rr?rn 4- ylg
4]t zol - pyr dkn252 ne
y

[028 ospe nof5 IH(p ... henyI f 2, 4]t
azol of py i di I,
1 00 e hl or o- yIpyrr |ne (53 9 ny,

I 1 20 e v) 2
2 d| y%loh tTits p b| _12;>
(17.6 NHo. 026 nnDI 5 eq |v) c sru c rb na e
(237 .72

tris(dibenzylideneacetone)dlpalIadlun(O) (10.0 ny,

0.0109 nmol, 0.0310 5 equiv) in N, N-dinethylformm de

(2 %Deréﬁaﬁlene@tyqﬂle rBprk 81 Thé pOMRYLatlabhRdR iFFbRAuIRD,

m n. The reaction mxture was concentrated in vacuo (-

1 THCdE S MbbARRN!, &8 VS a Hoaryl, optionall
bet ween satlﬁr%ﬂtI eg Igguleoﬂs sogsugcrﬂ c% H(?[)ge S0 ut P%ry %plona Y
mL) anahbetithield tacletoad eut(sﬁtueht)s md'dpendnngarselcctwdts"rom OR’, halo CFs,

separ t u ous ext.racted.w

ot Pyl - SEGR A Gt B ot P S B AT PRl qustinned
dried Qver, 8RhYHHRMSs HOHHREN! eRlRd ffdrh (OR*eHalo 208, NRR? and
concentrated. Purification by preparative HPLC ylelded

a whi t€i-Sohikyl. (65.5 ng, 54% . 1H NVR (400 MHz,
DVEO-d6), 8: 10.13 (s, 1 H), 8.16 (m 1 H), 7.95 (s, 1
H), [71083 ( nin cheldmbodingSx,R 72 s¢lagte@ frbhn, thy fellbwing5 (m 4
H, 7.25 (dd, J:7.1,13Hz 1 H, 303(m 1 H,
2.37 (s, 3 H, 1.30q (d, 6.9 Hz,

4- (5-(3-chl orophen 1 2,d[t\i azo o[ 5 a] pyri di n- 2-
| ) bepzag de cl
JtriNazoyo[ 1, & _- - gN

yl ami no) - N- ( pi peri di n-
Nsuspenston of

205- (3-chl oropheny1) |

pyridin-2-amne [0281

5-brono[ 1, 2,4]triazol o[ 1, 5-a] pyri di n-2- anm ne (5.1 g,
24 myRbein ﬂheQ%’UyVl)ne réprein@y 18P Peiny bb@teRinentds Fdriida8. g,
24 mml, 1.0 equiv), cesiumcarbonate (9.4 g, 29 nmo

V), h&ﬁk&ﬁhﬁﬁhﬁ&ﬂh@h&ﬁphosphlne pal I adi um ( 2. 7
i equi v) was heated to 150 C for 1 h

und .O /g§%?§ 04 €
ir r dr@?i %ﬁeglélégcg&ggﬁﬂt Xtu %ﬁ’sélgé%hntn}éd Esowﬂﬁ&ndenﬂy H,
et hyl @Ré,t@(t@()ﬁﬁdc%laﬂli}é) €-C halkylg it Geyli dreQ-(Dheycloalkyl wherein
filtrate was washe kaaturated a

chl ori #ed asylernd ﬁnd “Fﬁ%lo Yeaiie GPB%IEYCLHE ltdtrea Ed ldQér substituents
mignesanE‘}%e%Ht:rgsﬁ %aelecftédI ﬁ&ﬁ@rcgﬂﬂiyp Q@? @E'taﬂ@ll)@ﬁ%c 0xo, halo, NR°R?
Purificat col umn 5chf omat ogr aphy %

et hyl acke€aCehé¢taropgtlylol eum et her) provi ded product as
asolid (3.5 g, 61%. LCMs (ESI) nmz: 244.9. Methyl

4- {018 ( 3- mrar@wwnyaﬁtm 2{%}&1 IR’ azoindffenBentlyali, CHs, CF; or F,
pyri di n- ] am nol benzoate [0282,A sol uti on of

5- ( 3- cWFtbﬂ]@?mf@W‘i}}[ai“@eHFt A5 Hz@% 1 1S Hy PT Bi n- 2- ami n

e 10(1.46 g, 5.97 nmol, 1 equiv), nethyl

4-i odobenzoate (1.57 g, 5.99 gwyol, 1.00 equiv),

pal | adi um di acetate (134 ng, 0.597 mol, 0.100 eq),

cesi um carbonate (1.96 g, 6.02 nmmol, 1.01 equiv), and

Xant Phos (173 ng, 0.299 mmol, 0.050 eq ) in

1, 4-di oxane was heated at 80 C overnight. The m xture

was concentrated and the resrdue was dlluted mnth

. — A -




5[ 0284] To a solution of 4- {
[5- (3-chl oropheny1) [ 1, 2, 4] tri azol o[ 1, 5- a] pyri di n- 2-

wQ kdoanrsised benzoi c acid (182 ng, 0.499 mmol, 1 BCUUSI0P9/048041

10

15

0- (7- Azabenzotriazol 1-y1l)-N, N, N, N-t et ranmet hyl ur oni um
hexaf | uor ophosphate (228 ng, 0.600 nmol, 1.20 equiv),
and diisopropylethylamne (97 ng, 0.75 mmol, 1.5

equigl12d]n lidordi hdoaiRem! RBIRE ahd Rébfe&h&éb’eﬁcﬁéiﬂ@rﬂ 6BFNL)
was added tert-butyl 4- 10 ami no-I - pi peridine

car HP at e hrlnBhdiReRORMBlang R’ %reqq uiv). The

res g mxture was stirred at 30 over ni ght,

I:Irhggiﬁﬁodu I%(g:n%rgng dﬁge s\@Clﬁr ude product The

sso \/ed 1 trifluoroacetic

[ etr hydrofura 2 irre

n‘gg ]a{]ur ef‘nf gitep © beo&'rré&? :ﬂenﬁ%arfq"equ {%b%éi ?/t%rr? ryltﬂr Cs-Cs
r esul t h&Brot Rty Id WS tRy phdrye thdddtoiyERad tterytlil Gret eptionally
give 15 the desired product (39.5 ng, 17%. 1H NWR
(400 MEbstipi@dydbYo,5> B:- 9. 98 (s 1H), 8.24 (s, 1H),
7.94-7.97 (m 1H), 7.86 (s, 3H), 7.61-7.75 (m ;
6H) ,[0109- 7. BRoreramBidjmer8, B%)}S:i)hm@yl(opno@l-l)f substogeq iy 1 to 5R’.
2H), 1.89 (m 2H),1.40 (m_2H). LCVS (ESI) miz: 447.0.
EXANPLE]3 20 one embodiment, R* is phenyl optionally substituted by 1 to 3 R’.
5 (4 rret hoxypheny1) - N- (4- (4- net hyl pi perazi n-1-y1) phen

44] t 1l @zQingtfolithentaR Dipheliy optiadelyGubstitutelChig 2

200 /15 565PCT/ US2009/ 048041

5-( ﬁﬂozéhox &Wﬂ-ﬁodﬁrﬁe@t; B} tsriheg @Al R i@, Bt brfhil I} -sdbsiited by

ine | 5Aso|ut|on

5- br ond- llll \Ql;latﬂilnrRamlm;{eme@ﬂaﬂlpﬁlr@a alkyla@CHe Q€Hs, §iHa, NO,

7.0 .
bi s(miﬁ%]élhﬂ Ehggp‘%@gﬁo%l %%'Cd%ﬂ ST FRPSRGARR CN,
0.7 mofF; COEFEaUiOIR’,| O(GOROTH-Ci by )T Oylheteroe cll) C(O)(Co-C6

aqueous _sodium 5 carbonate solution (10

heat edaly)€p€’s (he]emcygly}rﬁﬁ CHOMR (G4-E6 e C)Tﬁgterocyclyl wherein
tr ﬁ:Ctr 'egegd gﬁfégo%galyy\? héﬁ glbg\qqt'ilged r—C?g%ﬁtalﬁlaoré@ample, R®

sat ur aisedleatpd dams: sodum chl ori de sol uti on.
Purificati on by flash coI um chr omat ogr aphy ( 2- >10%

nmet hanol chl or pr oty ed duct
83%@:2 400 @ @ (d ‘\
(s, Z 240.0. Toc OCFs

2- |odo 5- (4- met hoxyphenyl)CO[ﬂ 2, &triazol of 1, 5°%al
pyrldlnep [02 To an@olutlonwgf\ nne AN

ol hox 1)1 24]tr|aoI0[:|, a] pyr idi n- 2-
15am 825 @ e son||c o
aC|d 9, : OC'H cerani & (40~ NHs

added a so(f uti aHof pot aSSI um i odi de (J H42 g, 8.55 F OH
nmol ) and sodi um hitrite (474 ng, 6.87 miol) in water

(2 myat 240G~ After 18 h, ethyl acetate was,added }0.

the rgaction g xture,J The resyl ting sgl ution was
br ( and @ at ed leou @o unf”
ut i The o i dr|e gver =N

was hie ith

chl orife 20

magnesnum saH=Eat-e, fukgemed and concenty at ed.
Purification Wsing | SCO Conbi Fl ash (2->5% met hanol in
di chl or onet hane) afforded 2-iodo-5-(4-nmethoxyphenyl) -
[1,2,4]triazolo[1,5- c]pyridine (950 ng, 71% . 1H NMR
(400 MHz, CDC13), 6: 7.90 (d, 2 H), 7.64 (m 1 H,
7.57 (t, 1 H, 7.05 (t, 3 H; ES-M5 mz 351.9.

255- (4- Met hoxyphenyl) - N- (4- (4- et hyl pi per azi n-1-y1) phe
nyl)-[1,2,4]triazolo[1,5 - al pyridin-2-amne WO
2009/ 155565PCT/ US2009/ 048041 [39287] A sol uti on of

4- (4- am nophenyl) - 1- net hyl pi perazine (163 ng, 0.86
mmol ) ,

2-di cycl ohexyl phosphi no-2',4',6" -triisopropyl bi phenyl
(54 mg, 0.11 nmol), sodiumtert-butoxide (103 ny, 1
mol ), and 2-i odo-5-(4-

Y T ] = . L Y L S AN



m xture was further degassed. The reaction m xture was
heated to 100 C. After 2 h, acetic acid (60 ng, | mmol)
woer®astierl, the resulting mxture was 10 filtRCEUSENG048041

concentrated. Purification by reverse phase HPLC
provi ded product (60 rTg, 30% 11-1 NWMR (400 MHz,
CD30D), 8: 8.10 (d, 2 H), (mlH) 76(d 2 H,

7. 35k, 1H),NJ.20(m , O(dezH)

(s.3dh. 3.2 (Ld 4 H), J?ES\ (s, FES-E;
mf z 418, 3. L E 4

N ( 4> (2- etchy Haaei oY meedlydl ) phefiy Iy~ 5- (4~ et Hoxy

phenyeds, [ 1) 2,4]triazolo[1,5 -al pyridine2-am ne
4- br ono- N- net hoxy- N- met hyl benzam de 20] 0288] A,sol ution

of 4-hfonobenzoyt chlori (4.67%7g, 21.13 mo |
di i sokr opyl et i ne ( 8rrL . 8 ),/V, G-

di Ih drofyl am ee (9 2 Ns m i Aty N

acet wag-heal ed C. Ather 1 h

reacti onom xture was diluted w tor? et hyl acetate (100

m.). The resulting solution was washed sequentially

Wi t howat er 25satwrat ed agueous swdi um cfiftoride  YYV
sol ugion. ‘ G was _aeied Owe

mag um gul flat e, d co tra Ow

Puri ™NEat i otnTt i Co romatygr aphy 25
(hexanesnef hyl acetate in hexanes) provided fpr oduaq,!gsd OCHj
as a tan solid (4.12 g, 79% . LCVs (ESI) mz: 244.

CH3 N OCH3 OCH3 5N-nPi 1_ et hyl benzam de [0289] Mad
by follow ng the procdgfq,yre described for them AN

ation Qr 543-
Q- 2- Yy ehenyl] S e - 4-y ,2,4]tr
1,545E5rkﬂ| ' Dl e 1 t J\
ut i ngY4- br gho- ; vet hyT benzaniide©
[1, 5-a] pyri di n- 2- aﬁﬁe. LOVS (ESI) nfz: 404. OCH3 Y
4- (5-(4-met hoxyphenyl)-[1, 2, 4]tr|azolo[1 5-al pyridin-2

S -yl am no) benzal dehyde

6- (4- et hoWenyl [,gvz 4],4‘,n az@lo[ 1, 5- akpyri di wne

n- 2- A am no) phen no T a sol utl
it @ aI mnum
t et r aftyd HSC Iutljs S

N- net hox9 4- (5 (4- CFq OCF3 OCHs
met hoxyphenyl)-[1, 2,4]triazol o[ 1, 5-a] pyri di A ZT/l am no

) - N-net hyl benzam de 20(215 ng, 0.53 mmol ) in

t et r ahydr ofkan (4. 5vviL) ovek~25 mn,After 1 haas

excesg | ithiym al um psq hydrilde was duenched by heFaco m]

on o te et at s added e
was, que Ly wich
hydroghl ari g aci i nd satura q aqueQys, sodi um OCHs
chl of i de sHl uPi e The organl ¢ was dried over
magnesi um sul fate, filtered, and concentr at ed.

SN} (\N (\N o [Nj N(\N N
H O\) \) T /\)
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5 Purification by flash col utm chromat ography
(hexanes-*et hyl acetate in hexanes) afforded al dehyde

wor®Iassses yel | ow solid (56 ng, 30%, LCVMS ( ESIPCTIE2009/048041

10

15

20

345 and al cohol as a white solid (10.8 ng, 9%, LCMS
(ESI) mz: 347.

N- (4- ((2-nmet hoxyet hyl am no) net hyl ) phenyl) - 5- (4- met hoxy
pheRyhklein thb wavd] lhfelr@;f?i@&e@l% the pbiRY 6f AiaBhrde@Th F6rmula 1.

10[ 0291] A solution o

jgfz‘b rretfﬁo &ﬁﬁ‘é/d]r}néﬂ-t %%g-g)wa%@l Q{phoéalg] Rstitkedr 87 1 or 2
yIa 1benz ehyde
2- met hR ywhchyinaRl re 1(1@@epdanltly R 19 1mdml:1)deaﬂyi @-B alkyl (Co-C6

at o don@RE; Taatr ABYTA. eisho ARV G- gruBo Tl (CrC

2 mol alkw% n@giﬁ@t@rdapyltdt% (téeﬁﬁyl?@ C%&E%?clyl%ﬂ?’-dg d]kyl)Cg-C6

the reac m xtur € was partl i oned bet ween

acet at eyclaadkyll Whereiah sat akyl 1soom19}1allyrﬁé>sawgqhb5c Ligg su Stltuents
separ at h sat ur £0u
chloridl e%egﬁfﬂtraﬁgfﬁﬁwrﬁ o coI ected %n;%g%% e a&n%ssald aryl,

dried m@baﬂyﬂg{&@bwﬂﬁmnfdaéﬁloaﬁwl tag# @@iiorlg substituted by 1 to 5
concentrated. Purification b pr epar a; ive HPLC

provi d%@sﬁtuﬁlﬁﬁ iadsippadently. sgleptsd fmomyORY, dyvty. (HS) )NchRZ:and Ci-C4
404. 1 9.51 20 1 H,
8. 05 (yk ﬁgg W%%%gé%dﬁgﬁl 7.52 EZ J D

87,W1VH) 7W2Q d, me84 2k), 7.16:7.10 {m 3 H),

387 s, 362( .39 (t, J= 57, 2H),2\
32 \d\J—52 2 HE 2.63 (.33 = €3
5.7,N LE 5 NNocH3 N-N N-N N-N
255- (4 mst hoxyp peri di n yl) N- et hy ridiny4-yl1l) __
-[1, 2, 4y t0H,;az 1, 5- |d|n- : afi ne 0 N
2009/H1355565PCT/|-_U 2009/ 048 o 1 N. - -NH2 NN NY Ny

ocH3 5- (4-net hoxypi peri di 17y1)41 2 4 triazolo 1 5-a
yrldln®2-anlﬂww[0292 A suspensi on of
5-bromgy[ 1, 2, 4]}t ri azolp[ 1, 5- ar“yrudugig am ne (69 2 ng,

0. 325¢ I, L egui V)¢ et pi pe i ne (

mol , MNQ 5 iv), qu5|unup@rbonaNeN(212 N O 652
mol , 2.00 equiy), XPhQs (16. 9 ng, 0.0854 nmmol ) 0. 109
equi v), and tris(di benzyli deneaceton i pal l/ad\um (0)
(9.3 ng, 0.01Q [, 0.031 equiv) in

N, N-di met hyl ¥or mami de (2 L) was heat ed to 180 Cwherein the
t he mcrovvave for 15 min._ The react ture was
conc¥Y IBE ePresenisd Ry poInTfetiaslamentin OIF% fdue was
partitioned between ethyl | 10 acetate

sat UPBdd aluesiesnbodimerth Rhis @lhﬁlébé 0§B@rta§liYc§HbS(t?,utﬁ@}>y 1Re

aqueous was extracted with et acetate (2 x 5 nL).
The [8B3)i nelrorgwniccbadaneit eH@I dﬁerndapﬁmdén sCsbdi akbyl, (Co-Co

ot atgy IRTSREd. i conoent gL s ol Do
met h anmcgké r S@Qﬁ(ﬁ -k el) SSHINR REBSTNTGhitr6, 79@1erelncb@d alkyl is

( ESI 15 NVR (500 MHz, CDC13), 6: 7.
( m 1 sptionpllpsulpssifutad py 1 tg. pgabstijuents pﬂldep@n@gtltf tselegted jrom 0X0

( m’ 2 6d }g;b Oaéld?%fd %dégld(gﬂ'ls% Fanailyé;lbgtﬁuteg b@l' t035 gd%stltuents

5- (4- nefdhpenxaemtgesamwa ftoryt DR*Nn418; OB, MRRY andiCRC4 alkd).- [
1,2,4]triazolo[1,5- d]pyridin-2-amne 2010293] Made by

fol ijm]g the @feomﬁn@iﬁsm bigdiddeperddeatlpr epa, aikgn (Co-Cs

( pr opanlkgDORS,pHERyC alks(lﬁﬂ%é% hy hehpr i BIRACADREY [ SOZCaGor alkyD),
i azol o b 1 di.n-2- amne, in Exanple 1, but
substl%é) Iﬁlﬁgis %formttr?}oxypl peridin-1-yl)-

[1,2,4]triazol o[ 1, 5-c]pyridingg-am ne. LCMS (ESI) n z:
339.3. 1H NWR (400 MHz, DWMSO-d6), 6: 10.01 (s, 1 H),
8.19-8.22 (m 2 H), 7.67 (s, 1 H, 257.53 (m 1 H),

7.39 (m 1 H, 7.18 (d, J=8.7 Hz, 1 H), 6.48 (d, J =

7.8 Hz, 1 H, 3.74 (m 2 H, 3.499 (m 2 H, 3.32 (s, 3

H, 3219 (m 1 H, 2.41 (s, 3 H, 2208 (m 2 H, 1.73

AN ™~ o~ o e~ SN N S



[ 5-(3-1sopropyl -phenyl)-[1,2,4]triazol o[ 1, 5-al pyridin-
2-yl]-carbamc acid nethyl ester 5[0294] To a solution

wW@B0094F56pr opan- 2-yl ) phenyl ][ 1, 2, 4] tri azol o[ 1, BET/US2009/048041

10

15

20

25

alpyridin-2-amne (23.6 ng, 0.0935 mmol, 1 equiv) in
pyri di ne was added net hyl chloroformate (36.1 ulL,
0.468 mmol, 5.00 equiv) at 24 C. After 3 h, the

reagdizan mpktgrk @mBEink R FENS rfeféhdefitly €¢-AR cyaibﬁkyl
resulting resi due was partitioned between saturated

aq uw&gg ?gl;n%ﬁebérﬁ@c;m%t R7 99ke] é}{aeﬁt‘éy N, o@qﬁ@{g, CHzCHs,

eth e (5 nmL he aqueous l'ayer was extracted
wi th eCH{CHgget alNOF 2 xOEHsl) . S(heNOhb)ned HQaNHECH(CHs),),

extrac j ne ul ltere

and coé'@éﬁﬁ‘l&(gﬁﬁmg f\fﬁr %@’t j;ln b #\ilg{;f%)tqf %(O)ZCH3’
provi (ol VA I r
B11. ij@ﬁbl) {%@% SéO @, Bﬁpelﬁﬁ/él.hylf%gﬂl?g D—zirﬁfl_nﬁethyl 0
7.88 (@H.QFH), 7.81 (m 1 H, 7.65- 157.72 (m 2 H),

7.48 (t, 3 =7.6H, 1H, 7.42(m 1H, 7.28 (dd, J=

7. 001266 Hz.In dnd—bmbtﬂilﬁ@ntg& 18CHCy hﬁteﬁﬁu}(lmptlmna-}@y substitgted by 1
(d, J =6.9 Hz, 6 H). [0295] Exanpl es 7-230 shown in

Tabl e ® Were prepared general l'y fol | owing the

above- descri bed Exanpl es. For each conpound sh

Tabll@127] t hla B@gnﬁ{nboﬁ%ér Gigpa ditsgoaryl glpvgy]n 1#11,f hignidazolyl,

e

N-N O thidiib‘l, i‘slb@zhll-jl 0 @ridzolvl; [ &eag8lyl, Asethydzatyln gyrrolyl, qumohnyl,
BPSQ?/IJ'])&?(H_[ ino 1 n’y 6'? otg{gﬁ?%@y)é; Igflggt‘rﬂgmyl cmnohnyl 111\1|-dazolyl,
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
5R.
[0128] In one embodiment, R? is pyridinyl or pyrazolyl optionally substituted
by 1to 5R’.

[0129] In one embodiment, R? is pyridinyl or pyrazolyl optionally substituted
by 1 to 3R’

[0130] In one embodiment, R? is pyridinyl or pyrazolyl optionally substituted
by 1 R

[0131]  Inone embodiment, R is 1H-indazolyl.

[0132] In one embodiment, R’ is independently CHj;, CHy(phenyl),
CH,CH(CHj3),, or CFs.

[0133] In one embodiment, R? is C3-Cs heterocyclyl optionally substituted by
1to5R.

37



10

15

20

25

8 NH NN 41 el NH NHo cH3 bH3 4-[5-(3- Acetyl am no-
phenyl)- [1,2,4]triazolo[1l,5- a]pyridin-2-
wQ b@oitsisps N- (1- net hyl - pi peri di n-4- y1l) - benzanPCBUR2009/048041
484.2 9 NH N N 41fr SNH NHO\ \ ocH3_\ID o 4-[5-(3-
Acetyl am no- phenyl)- [1,2,4]triazol o[ 1, 5-
al pyridin-2- ylam no]-N(2- norpholin-4-yl-
et hyp34penzanbvae ohtedineht, RO ANHpiNeddinyl, morpholinyl or piperizinyl

optionally substituted by 1 to 5 R’.

[0135] In one embodiment, R* is piperidinyl, morpholinyl or piperizinyl
optionally substituted by 1 to 3 R’.

[0136] In one embodiment, R* is piperidinyl, morpholinyl or piperizinyl
optionally substituted by 2 R’.

[0137] In one embodiment, R? is piperidinyl, morpholinyl or piperizinyl
optionally substituted by 1 R’.

[0138] In one embodiment, R is independently CH3, CH,CH3, OH or OCH3.

[0139] In one embodiment, R' is phenyl, optionally substituted by 1 to 5 RS
and R? is phenyl, optionally substituted by 1 to 5 R’.

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

[0141] In one embodiment, heterocyclyl is piperidinyl, morpholinyl or

piperizinyl.

[0142] In one embodiment, R' is pyridyl, optionally substituted by 1 to 4 RS;
and R is phenyl, optionally substituted by 1 to 5 R’.

[0143] In one embodiment, R' is pyridyl, optionally substituted by 1 to 4 R®;
and R? is heterocyclyl, optionally substituted by 1 to 5 R’.

[0144] In one embodiment, heterocyclyl is piperidinyl, morpholinyl or

piperizinyl.

[0145] In one embodiment, R is phenyl, optionally substituted by 1 to 5 R®;
and R? is pyridyl, optionally substituted by 1 to 4 R’.

[0146] In one embodiment, R' is pyridyl, optionally substituted by 1 to 4 R®;
and R is pyridyl, optionally substituted by 1 to 4 R’.

[0147] In one embodiment, R’ is phenyl or pyridinyl, optionally substituted by
1to3 R6, wherein R® is independently C,-Cs alkyl, halo, CF3 or C(O)OR?; and
R? is phenyl or pyridinyl, optionally substituted by 2 R’ wherein R’ is
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40 NHN, CH3 0,c, , 3 ocH3 44543- Acetyl am no- phenyl) -
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N, N-
walevensssbs benzam de 2 415.1 11 NH NN 041 NH EEBUNd0Y/048041
CH3 OCH3NH2 4-[5-(3- Acetylam no- phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N-(2-
am no- 2- net hyl - propyl)-benzam de 2 458.3 WO
2009/ 15G58HBEH;US20QHMIBAB04T;, IGCNNHNHN CHONH, O, ©f M30)NR"R”,

NR?C(O)R”, SO5(C;-C; alkyl) SONR?R?, CN, CF3, OCF3, C(O)R?, C(O)OR",

[0148] Another embodiment includes a compound selected from:

N N
« N~N/>_NH “ N‘N/>_NH “ N‘N/>—NH
NH NH ;NH
NH Oif \_CNH NH ¢ /]/""\H o
N o)\cH3 07 CH, N
07 “CHs N &j
CH, o
>—NH i = >—NH >—NH

4
z
=z pd
I
P4
(@]
I
)
z
Vg
T
OY©/
=z
T
i
Oa-
o I
@
7/
Z
f
o =
Z
T

O CHs I 0
0™ "CHs 0% “CH, NH 3 <\ N>
CH,
N a
)—NH )—NH e
N-N x-N-N x N\N/>_NH
i} ; CH :\</
NH NH CHs
CH NH
Cl © LCN—C'% O < F Jd  CH,
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N bH3 445- ( 3- Chl or 0o-4- net hoxy- phenyl) -
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N(1-
woreaobg5sspd peri di n-4- yl)-benzam de 2 491. 2 13 MNH/BSIN09/048041
elio. N\ \N-cH3 ci/ 4-[5-(4-Chloro- phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no] N-(1-

met hyI pi peridin-4- ylnmethyl)- benzam de 475.2 14 NH

'NTC Fl N2 N- ( 2- Ami no- 2-
1) 4] 5- cb)i—NHo phenyl NH
[1 2, o[l 5- -2 yl n’%_]
OCH,
= 2T
~_N. 2>—NH ~ N~N/>_NH />—NH
g ;NH E\lr >%NH Z/. CH
OCF; & "\ OCF; OCF; ¢ NuéH3
Nj NH;
L N
¢ CHs
)—NH Z>=N _N
NN Ny N\N/>—NH
H
OCF NH
>0 OCFs g OCF; ¢ N\H_\

7/

7

o =
O
L

o
pd
T

/

7

2. Z

pd
T

7/

z

pd
P
I

o)
/ -

NH =N = N
G Na )—NH =

N NN S N~N/>_ NH
N NCHS QNH
O N

0O=S. N _ O CH,
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benzam de 2 435.2 15 ,NH NN NH\ a ,cH3 bi
4-[5-(4-Chloro- phenyl)- [1,2,4]triazolo[1,5-

W@r@ynsdomn- 2- yl am no] - N12- (1- net hyl - pyrr ol i dPEIF/BS2009/048041
yl)-ethyl]- benzamde 2 475.2 16 N>-NH O . ocCH3NH \
\N-cH3 / 4-[5-(3-Methoxy- phenyl) -

[1,2,4]triazolo[ 1, 5- a]pyridi n-2- ylamno]-N(1-

met hybs Nperl din-4- ylnme benzam de 2 471N2 WO
2009[_] ;i_l / US2009/ 0 éo />4:MH NH 7 NH
N N\N
Hs 0 ;_
CH3 S0 d e
05> cH Ssch, Hz CH, O

A N=N A =N
x N~N/>7NH N\N/>_NH o

NH CH

S:0 ¢ t o
CH3 NH2 CH3 CH3 N
NH N

4
Vi
z
O
I
4
Vil
NS
it
T
\
h
N
e
T

\
N-N
CN oc:H:l e &‘c} @
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N-N1T.NH ocH3 (N \--- NH 4-[5-(3-Methoxy- phenyl)-

[1,2,4]triazolo[1,5- a]pyridin-2- ylamno]-N(2-
w@eenssseh- 1-yl - et hyl)-benzanmi de 2 472. 3 18 NeCTNUBR009048041

NH\ " (N-cH3 / 4-[5-(3-Fluoro- phenyl)-

[1,2,4]triazolo[1,5- a]pyridin-2- ylam no] N-(1-

nmet hyl - pi peri di n 4- yI nmet hyl ) - benzam de 459.1 19 NH

N- N _i-
N\N « N\N/>—NH - N\N/>—NH
NH ; :\</

O

O CH
N CHs CI Cl ’
Ve - @
~—NH »—NH =
NH
NH
d  CHs 4 \_CNH
CFs
/ -
= N i
»>—NH D—NH NN

0
= = N
)—NH Z =
NN : X N~N/>_NH X N~N/>——NH
{7 N\H CH
C\O 9 CHs ,,S\\/CHS O;—NH , :CH3 NH éHs
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445- ( 3- Fl uoro- phenyl)- [1,2,4]triazolo[1, 5-

al pyridin-2- ylamno]-N(2- piperazin-1-yl-
weedghysshenzam de 2 460.2 20 NH NN 41 40NH scHBCT/US2009/048041

4-[5-(3-Fluoro- phenyl)- [1,2,4]triazolo[1, 5-

a] pyridin-2- ylam no]-Nnethyl- benzam de 2 362.1 21

NH NNN 41 SIOH NHO cH3 4-[5-(3- Acetyl am no- phenyl) -

[1, 2~ rlazol o[ 1, 5- a] |,@I|n 2- ylam no -ben20|c
aci 2N NEI.O 22 - N />—NH
N

H
N CH, NH
HC
SNy pe NEH N />‘NEH T /%NH
NH N ;
O O @
N
CH, (
o
AN
i =N AN
N~N/>_NH H »—NH »—NH
I\ N-N OH NN
_ I\ N en,
F F N~ CFs N~ CF,

» N-N 3
OH Cl _
OCHs ¥'<CH3
7 - )—NH
NN “ N\N/>—NH SN
N ;
N02 NH NH
CH CHgj N
OCH, Q 3. 0 CHy © N_}
5 O
= = N
2—NH 7
NN « N\N/%NH g N\N/>—NH
NH $Ms
CHs O \__kCHB CH, 3 NH CHs 3 NH
NH, N-CH, NH,
H,C
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NH NN 41 40NH2 ocH3 4-[5-(3-Met hoxy- phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2- benzam de yl am no] -

WQ2®80535565 WO 2009/ 155565PCT/ US2009/ 048041 23  INHI/NSIN09/048041

NH2 a 4-[5-(4-Chloro- phenyl)- [1,2,4]triazol o[1, 5-

a] pyridin-2- ylam no]- benzamde 2 363.9 24 NH N-N 41
40NH2 0 4-[5-(3-Fluoro- phenyl)- [1,2, 4]triazolo[1,5-
al py LN-2- ylam no] - benzam de 2 348.0 25

)—NH a
SNy e =N qN)—NH o
7\
N _
NH CHy [ ] N
N
O  CHs N

=N N
a =N
“ N\N’>_NH  fNH >—NH
"N NANN OH
CH, I TN cn, I /N
] =N =N

H o

OCH3 O
H3C) OCH;
= N a N =~ N
NH = =
x N‘N/>_ x N~N/>—NH X N\N/>_NH
O;N\H—CN cH ;—NH ;—NH
~Chs o] L<:\NH o]
CH CHj CHs \_\Nw
s
AN =N
N N/>—NH N NH
) "N
N />—NH
NH H,
o
CHs N-CH;  CHs H,
H3C
= /
\ N~N/>_NH N />—NH e />—NH
o
&o
AN
= N
2—NH 7
r Q ) N\N)—NH Ny Y
CH
4 8H3 ;NH iNH
F o 0
N-CH; F
HsC NH
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NH NN . ONH OCF3 _N---) o N-(2-Morpholin-4-
yl -ethyl)-445-(3- trifluoromethoxy- phenyl)-

W 2002183565 | azol o[ 1, 5- a] pyri di n-2- yl am no] - bRCESI00E048041
2 527.0 26 NH N-N 41 40 ocF3NH N 6-13 La] pyri di n- 2-
N-(1- Methyl - piperidin-4-yl1)-4[5- (3-trifluoronmethoxy-
phenyl)- [1,2,4]triazolo[1,5- ylam no]- benzam' de 2

511. K NH N-N 041 NHNCH, s3" OCF3\ k. - mrs
\ N\N/ X N~N/>_NH x-N- N
£ N CH, N—CH3
A N=N N
Eg\‘N)_NH _ N\N/>—NH _ N‘N/>_ H
;—NH ;
Cl g 7 Cl
N CH;
H,C
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NH2 N-(2- Ami no-2- net hyl - propyl) - 4[ 5-

(3-trifluoronethoxy- phenyl)- [1,2,4]triazolo[1l,5-
W@r@ynsdomn- 2- yl am no] - benzam de 2 485.0 WO PCT/US2009/048041
2009/ 155565PCT/ US2009/ 048041 28 28 NH N--N * 40NH ocF3

C__N- NH N (2-Piperazin-1-yl- ethyl)-445-(3-
trifl uor omet hoxy- phenyl)- [1 a]pyridin-2- ylannino] -
, N°N 041 NH .' "OCF3 NH2

- 4 —
)—NH )—NH

N N\N NN N\N
N =N =N

CHs
~_N
= _N
NH N
N~ ‘. )—NH Z N
N N-\ )—NH
g Q g
CH
OCH; OCH, N\H_kéHs NH
OCH;
NH, N-CHj
J
N
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445(3- trifluoromethoxy- phenyl)- [1,2,4]triazol o[1, 5-

al pyridin-2- ylam no]- benzam de 2 457.0 30 NH N N 41
wOMHdIsHEes \ N-cH3 H3c" N-(2- D nethyl am no- PCT/US2009/048041

et hyl )-445-(3- trifluoronmethoxy- phenyl)-

[1, 2, 4] triazol o[ 115- a] pyridin-2- ylam no]- benzam de

2 485.1 31 NH NN . el NH ocF3 NH N- Pi peri di n-4-0- 4-

[ 5-( NI fI uor onet hoxy pr}\?nyl ) -
'K Q E\ N Ve />—NH
OCHs OCHs i NH i NH

NH NH

0 O \_>—\ O CH
OCF; OCF3 OCF,4 8
N
CHs
=N ar A =N
NH -
) %Cz ) %Q ) “‘NHf 2
o \_> 0 = 3 \__kCH3
OCF, OCF, Nw OCF, NH,
N
{5 L
N CHj
HsC
=N N
»—NH 7
;—NH
;— N OH
o cl d
OCF4 N-CH;  OCF, o
HsC
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[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]- benzam de

2 497.3 32 NH NN Il 40NH ocH3N-\ ( \-o0 [5-(4-Methoxy-
w@b@ogsypes [ 1, 2, 4] tri azol o[ 115- a] pyri di n- 2-yl | PEHUS2009/048041

[ (2-norpholin-4-yl- ethylam no)- nethyn-phenyl}- am ne

4 459 WD 2009/ 155565PCT/ US2009/ 048041 33 NH N-N 41

el NH\ o=scH3 , 6(1,1\ o--/ 4 [5-(4- Methanesul fonyl -

phe N[124]tr|azolo[ a] pyri di n- 2-
NN N x-N-N />_NH SNy />—NH
NH OH i Q
OCH, OCH,
7—NH }—NH AN
X / = = N
p—NH, ~ )>—NH
S N‘N/ Ny
g Ci o8 esi
OCHg NH cl 4 NH lll\ =N
O "

CH3 —N CH3 CH3
CHs CHj
HN-CHj
NN \ < N »—NH « N\N/>—NH
CH; N
=N
NH O H
Cl g 4 OCH; ¢
HyC” “CH, HN—<]
N
6
c N 7
»—NH ~T ~ )—NH
o N-y Q « N\N/>—NH « N‘N/>—
NH ' i} ;
cl NH OH NH
o cl . cl
NH o = 0
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yl am no] - N- (3- norpholin-4-yl- propyl)-benzam de 2

535.1 34 NH 1\1 1'.1 41fr 40NH o\ \ O=s, 6¢H3..,N__J-
W@2009[1555631- Met hanesul fonyl - phenyl) [ 1- PCT/US2009/048041
,2,4]triazolo[1,5- a]pyridin-2- ylamno]-N(2-

nmor phol i n-4-yl - ethyl)-benzam de 2 521.1 35 NH N-N .

Si NCH3 obH3 0=s, 6cH3 44544- Met hanesul fonyl phenyl ) -

[1, NIaZO| 0[1 5- a] yr,\sdln 2- ylam no]

o C; 1 i

Cl NH O CHS NH
AN

NH
E\ ;N\N/>_ g />—NH L />—NH
;—NH :\</ >:\</
CH3

7 z =N
NH
X />_ . N N 4 N ~ N\N/>—NH
Lo %a O
OCHa,
CHj Q_‘> OCHg Q—‘O}
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/>—NH ANz AN AN
NH -
N N\N/>_ — N N\N/>—NH N N N~N/>_NH
N ¢ N @cn—b
= =N
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’ OCH, OCH, : OCHs
=N = -
% < > 0
N NH / ENH
w cl O “Y— 0 cl 3 N
OCH, o HN—{  CH,
0—-CH;,
CH,
=N N A\
« N\N/>—NH - N\N/>—NH « N\N/>—NH
NH NH NH
OCHj HﬁCC7§ OH N~>
3 CH3
L
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di met hyl - benzamde 2 436.1 36 NH -, N-N . 5NH a-s,
6CcH3 NH 4-[5-(4- Methanesul fonyl - phenyl) -

WO 2902183565 | azol o[ 1, 5- a] pyri di n-2- yl am noi - N-PCT/US2009/048041
pi peridin-4-yl- benzamde 2 491.3 37 NH NNN Si, NH
O\NH 0=S,/ 6 cH3 4-[5-(4- Methanesul fonyl- phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2- ylamnol-N

iLw-4- yl methyl - enﬁam de 2 505. 1 N

N~N>_NH />—NH « NTN/>—NH
Cl NH i Cl g Nti_\N
@ .

g »—NH g: »>—NH i N N/>—NH
NH
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WD 2009/ 155565PCT/ US2009/ 048041 38 NH N-N 41 ONH CH

"s3, . \..... K..,ri3 0=S,NH2 6 CH3 N-(2-Ani no- 2-
woreaobg5s5pF opy 1) - 445- (4- met hanesul f onyl - phenyPQF/US2009/048041
[1,2,4]triazolo[1,5- a]pyridin-2- ylamnol- benzam de

2 479.9 39 NH NN 410 SNH o\\ cH3Li- NH

N-(2- Pi perazin-1-yl- ethyl)-4-(5-p-tolyl-

[1,2A4]1niazol o[ 1,5- a] yri di n-2- ylam no)- benzam de
/>4raNHNH N-N omE Wl/ >—NH g\ r N NH
;—NH ; :}
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NH CH, 3" \k..,...n3 cH3NH2 N (2- Ami no- 2-
nmet hyl - propyl )-4-(5- p-tolyl- [1,2,4]triazolo[1,5-

W@r@ynsdemn- 2- yl am no) - benzam de 2 415.0 41 NeCT™MUBR009/048041

10

5PNH s"----00 L, H3 NH 44543- Met hanesul fonyl - phenyl) -
[1[1,2,4]triazolo[1,5- a]pyridin-2- ylamno]-N
pi peridin-4-yl - benzam de 2 491.0 42 NH NN . * PNH s,

EH8 N Cycl ohexyl- ( 3- met hanesul fon
pheny! /}—lNli 4)triaz [NI §~NH [ I %NH
OCH;, ;;

Z N
»—NH NH 7Nz ANz
NN />_ x N\N/>_NH2 x N~N/>_NH
N—> =N
O

CN Q_O

CN CHs

CH; \
CH;,
=
2—NH N OCH AN
N N\N / 2 N/ P >H_ 3/ /N " « & />_NH
_\ °N A N~N/>_ 2 N
HiCo N.o
HCT % CH, HsC N.o N
3 CHs H,C Q_
CH 00 N
3 CHs

[0149] Another embodiment includes compounds of Formula I, selected from

the compounds of Examples 1-438.

[0150] Another embodiment includes a compound of Formula I that has K;

and/or ECs, 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.
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a] pyridin-2- ylam no]- benzam de 2 489.9 WO

2009/ 155565PCT/ US2009/ 048041 43 NH \ N-N 40 CN /
W@RD09N55545 [ 2- (2- Hydroxymet hyl - pyri di n- 4- yl anPeDYS2009/048041

[1,2,4]triazolo[1,5- a]pyridin-5-yl]- benzonitrile 1

343 44 NH\ NN NH2 ocH3 \-o0 [ 5- (3- Ami no- 4-

nmet hoxy- phenyl)- [1,2,4]triazol o[ 1, 5-

a] py

417.

(;ﬂﬂ}%n- ZnYyakotHef-entBoapiedt] Cordpatinds phEoythladnhave K; for JAK2

N- NH
inhibition that is at least about 10 fold selective over one, or any combination

of, JAK1, JAK3 and TYK2. In one example, compounds of Formula I have
K; for JAK?2 inhibition that is at least about 10 fold selective over all JAK]I,
JAK3 and TYK2. In another example, compounds of Formula I have K; for
JAK?2 inhibition that is at least about 8 fold selective over all JAK1, JAK3 and
TYK2. In another example, compounds of Formula I have K; for JAK2
inhibition that is at least about 5 fold selective over all JAK1, JAK3 and
TYK2.

[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.
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/ NNN bH3 \ \cH3 [5-(1-Methyl-1H pyrazol-4-yl)-
[1,2,4]triazolo[1,5- a]pyridin-2-y1]-(2-

nmet hyl -pyridin-4-yl)- amne 1 306 47 H3c H3c NN, 40

O 0 [6X343 NHidNan 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"
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

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
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 M, °H, ''c, 1’c, c, PN, I°N, 150, 70, 180, *2p, Pp, 35S, 8F, ¥,
121 and '®, 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., 3H) and carbon-14 (i.e., '*C) isotopes
are useful for their ease of preparation and detectability. Further, substitution
with heavier isotopes such as deuterium (i.e., ’H) may afford certain
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 150, BN,
He, and F are useful for positron emission tomography (PET) studies to
examine substrate receptor occupancy. Isotopically labeled compounds of
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.
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CH3 N-tert-Butyl-2- methoxy-5-{244-(4-
nmet hyl - pi perazi n-1- yl)-phenyl am no] -

WO 1002/18356% | azol o[ 1, 5- a] pyridi n-5-yl |- PCT/US2009/048041
benzenesul fonanmid e 3 550 48 N-N\ N N-N bH3 NH2
5-(1-Methyl-1H pyrazol-4-y1)- [1,2,4]triazolo[1,5-
alpyridin-2-ylamne 1 215 WO
20094 APEPESREY PRZAG S ABAIDIAE JAK MRINTOR CHNPOUNDS
5- (I-Benzyl-IH pyrazol-4-yl)- [1,2,4]triazolo[1,5-

a] pY§isH N- 2chpidas Jf BSkum® INHay be synthesized by synthetic routes

described herein. In certain embodiments, processes well-known in the

chemical arts 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.,
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
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 1. Libraries of compounds of Formula I may be
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 [, enantiomers, diasteriomers, tautomers or

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
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
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NN 041 NH\ \ ocH3ocH3 {4-[(2-Methoxy- ethylam no)-
nmet hyl ] - phenyl }-[ 5- (4-net hoxy- phenyl) -
WO 2902183565 | azol o[ 1, 5- a] pyridin-2-yl]- an ne 4pdDUSHV9/048041
NH\ NN OH ocH3 {445-(4- Met hoxy- phenyl) -
[1,2,4]triazol o[1,5- a]pyridin-2- ylam no]-phenyl}-
met hanol 4 347 52 NH NN 4011 NHCH " ,3 . , \k.,urf3

NH2 N {2 tf¥H, Rem: oﬂTﬁé QMhlE@ﬁIQﬁYp"& #tDby the methods described below
(3-fluoro- phen)ﬁl trlazﬁJ 1,5-
can be further modlﬁed 1n light of this disclosure using conventional

chemistry well known to those skilled in the art.

[0160] In the preparation of compounds of the present invention, protection of

5 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.

Suitable amino-protecting groups (NH-Pg) include acetyl, trifluoroacetyl, t-
butoxycarbonyl (BOO), benzyloxycarbonyl (CBz) and 9-

10 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

Organic Synthesis, John Wiley & Sons, New York, 1991.

[0161] Compounds of the invention may be prepared from readily available
15 starting materials using the general methods illustrated in Reaction Schemes 1-

6 below.

Reaction Scheme 1

N._ _OFEt
/// H H
|\ NHy S \g/ X NTNTOH HO-NH,*HCl  ~ /N>_NH
_N N s 0 Ny 2
Br Br Br
2 3 4
OR?
R—B,_ = R1-X A N\=N
OR - =
/>-—NH2 — )—NH
Pd catalyst N Pd catalyst N R
R? R?
5 1a

[0162] For example, compounds of Formula I can be synthesized as shown in

20 Reaction Scheme 1. A common intermediate, 5-bromo[1,2,4]triazolof1,5-
a]pyridin-2-amine (4), which is available from 2-amino-6-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

5.  Palladium-catalyzed amination of aryl or heteroaryl halides with
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WO 2902183565 i azol o[ 1, 5- [1 a] pyridin-2- yl am noi PEF/132009/048041
nmor phol i n-4-yl - propyl)-benzam de 2 491.2 54 NH\ N-N
. SINH ci 4-[5-(4-Chloro- phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2- ylamno]-N
cycl ohgxadlopyPRNEATLES providks cdmp¥&ids of Formula 1a, wherein R% R®, R!

2009/ 1555§ CT/ US2009/ 048041 55
R” are as defined above for Formula I.

Reaction Scheme 2

R2 OH R2 N-R?
1b 1c R
5 [0163] Reaction Scheme 2 illustrates the synthesis of compounds of Formulas
1b and lc. Palladium-catalyzed amination of methoxycarbonyl substituted
phenyl halides or methoxycarbonyl substituted heteroaryl halides 6 with
triazolopyridinamine 5 provides compounds of Formula 7. Hydrolysis of the
corresponding methyl esters affords carboxylic acids 1b, which can be
10 subjected to standard amide formation methods to yield amides lc, wherein

R? R® R' and R? are as defined above for Formula L.

Reaction Scheme 3

> __NH KI > I R _NH2 > NH
NaNO, R? Pd catalyst R

RZ

5 8 1a

[0164] An alternative method for the synthesis of compounds of Formula I

15 proceeds via the 2-iodotriazolopyridine 8 as shown in Reaction Scheme 3.
Diazotization of triazolopyridinamine 5 and in situ iodide substitution provide
jodotriazolopyridine 8. Palladium-catalyzed amination of iodotriazolopyridine

8 with amines affords compounds of Formula la, wherein R' and R? are as

defined above for Formula I.
20

Reaction Scheme 4
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N-NNH * ONH o ci N 'CH3 4-[5-(4-Chloro- phenyl)-

[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N(1-
woreaobg5sspd peri di n-4- yl)-benzam de 2 461.1 56 MH/BSIN09/048041

40. NH\ o\NH CI/ 445-(4-Chl oro- phenyl) -

[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N

pi peridin-4- ylnmethyl- benzam de 2 461.1 57 NH 1\ 1"N

4/ 1.1NH o ci O 0

=N CH, 9 =N
QNV\N)_NHZ @/\N)_NSL/(O

R2 RZ ,N_OCH:;

. N N
LiAH, [~ 7 NaCNBH; & &
—NH O >—NH
Ql\l/\'\l/ \R’] _ \ N\N/

\R1
bpa ™\
R2 H R°R*NH R2 /N—Ra

b
11 1d R

[0165] Reaction Scheme 4 illustrates the synthesis of compounds of Formula
1d. Palladium-catalyzed amination of triazolopyridinamine 5 with halophenyl
or haloheteroaryl substituted N-methoxy-N-methyl amides furnishes

5 compounds of Formula 10. Lithium aluminum hydride reduction of the N-
methoxy-N-methyl amide 10 provides the corresponding aldehyde 11.
Reductive amination of aldehyde 11 with amines and a reducing reagent such
as sodium cyanoborohydride provides amine 1d, wherein R?, R’ R! and R?are

as defined above for Formula 1.

10 Reaction Scheme 5
=N R2R°NH =N R'-X =N
N NH A )NH < />—N\H1
N Pd catalyst N Pd catalyst N R
Br Ra’N‘Rb Ra'N‘Rb
4 12 1e

[0166] The synthesis of compounds of Formula le by sequential palladium-
catalyzed aminations is shown is Reaction Scheme 5. Pailadium-catalyzed
amination of 5-bromo[1,2,4]triazolo[1,5-a]pyridin-2-amine (4) with amines

15 R®R°NH provides amino-substituted compounds of Formula 12. Subsequent
palladium-catalyzed amination of triazolopyridinamine 12 with aryl halides or
heteroaryl halides yields compounds of Formula 1e, wherein R? R® and R' are

as defined above for Formula 1.

20 Reaction Scheme 6
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4-[5-(4-Chl oro- phenyl)- [1,2,4]triazol o[1, 5-
al pyridin-2- ylam no]-N(2- norpholin-4-yl-
werdvghjsshenzam de 2 477.1 58 NH 1\ ' N . 140NH PaT/US2009/048041

CIN-CH3 H3c" 4-[5-(4-Chloro- phenyl)-
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4.,CH3 el N CH3 Cl 4-[5-(4-Cbl oro- phenyl)-
[1,2,4]triazolo[1,5- a]pyrilin-2- yl an n(ﬁylg,RL\l-
di methyl - benzdmide, . AT iy i W

S N\N/ 2 N N‘N/

R2 R?

5 1f

[0167] Carbamates of Formula 1f can be synthesized as illustrated in Reaction
Scheme 6 by treatment of triazolopyridinamine 5 with chloroformates,

wherein R? and R? are as defined above for Formula 1.

5 [0168] 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
reactions. Particular substitution approaches include conventional alkylation,

10 arylation, heteroarylation, acylation, sulfonylation, halogenation, nitration,

formylation and coupling procedures.

[0169] In a further example, primary amine or secondary amine groups may

be converted into amide groups (-NHCOR’ or —-NRCOR’) by acylation.

Acylation may be achieved by reaction with an appropriate acid chloride in the

15 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

such as dichloromethane. Similarly, amine groups may be converted into

20 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
—NRCONR’R”) by reaction with an appropriate isocyanate in the presence of

25 a suitable base such as triethylamine, in a suitable solvent, such as

dichloromethane.
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2009/ 155565PCT/ US2009/ 048041 benzam de 61 NH NN

40. icH3 oN scH3 cF3 N, N-Di net hyl-4-[5-

(4-trifluoromethyl- phenyl)- [1,2, 4]triazolo[1,5-

a] PY§17] N- 2AnYdrdE TAH,)ORAT B B6tathed A8 edBeiddof 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.
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.

[0171] In a further example, amine (-CH,NH;) groups may be obtained by
reduction of nitriles (-CN), 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, 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.

[0172] In a further example, amine (-NH,) groups may be obtained from
carboxylic acid groups (-CO,H) by conversion to the corresponding acyl azide
(-CON3), Curtius rearrangement and hydrolysis of the resultant isocyanate (-

N=C=0).

[0173] Aldehyde groups (-CHO) may be converted to amine groups (-
CH,NR’R™)) by reductive amination employing an amine and a borohydride,
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.

[0174] In a further example, aldehyde groups may be converted into alkenyl
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.

[0175] Aldehyde groups may be obtained by reduction of ester groups (such
as —CO,Et) or nitriles (-CN) using diisobutylaluminium hydride in a suitable

solvent such as toluene. Alternatively, aldehyde groups may be obtained by
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N-N 41 40NH oscH3 cF3 N Met hyl-4-[5-(4-

trifluoronethyl- phenyl)- [1,2,4]triazolo[1l,5-
W@kynsdes- 2- yl am no] - benzani de 2 412.2 63 NeCTNUBR2009/048041

NH\ o\ NH cF3/ N-Piperidin-4- ylnethyl-4-[5-(4-

trifluoronethyl- phenyl)- [1,2,4]triazolo[1,5-

a] pyridin-2- ylannino]- benzanm de 2 495.2 64 NH N-N 41

Si NH GRS oNdatbPbP8Ichbib Nerdupslustirg §5r ffttable oxidising agent known to

those skilled in the art.

[0176] Ester groups (-CO,R’) may be converted into the corresponding acid
group (-CO,H) by acid- or base-catalused hydrolysis, depending on the nature
of R. If R is ¢-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.

[0177] Carboxylic acid groups (-CO,H) may be converted into amides
(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.

[0178] 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
chloride (-COCI) followed by Arndt-Eistert synthesis.

[0179] 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
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.

[0180] Alcohol groups may be converted into leaving groups, such as halogen
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 vyield the corresponding chloride. A base (e.g.

triethylamine) may also be used in the reaction.
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trifluoronethyl- phenyl)- [1,2,4]triazolo[1,5-

al pyridin-2- ylamno]- benzamde 2 481.1 65 ,NH. NN
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phenyl)- [1,2,4]triazolo[1,5- a]pyridin-2- ylamno]-N

pi peridin-4- ylnmethyl- benzam de 2 505.1 WO

2009/ 155565PCT/ US2009/ 048041 66 NH N-N 11 0 PNH CH3 o

QNMo 19! | Nirdanbtiter 4xdmRple SalcdWRl, HAes W faatiyd groppenil boe 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.

[0182] 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, €.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.

[0183] 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

[0184] 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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[1,2,4]triazolo[1,5- a]pyridin-2- ylam noi-N-(3-
propyl)-benzam de 2 535.2 67 NH N--N S41 oNH 'OH, CH3
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benzam de 2 422.0 68 NH N-N 41 1101, CH3NH s b. _,\N _ o
4-[5-(3- Met hanesul fonyl - phenyl) -
[1, 2, 4dchdeOhihl nRdidh P v pressitk AuliD Ehrdimaidbgraphy methods
nmor phol i n-r%-yl fghet hyl ) - benzam ge 2 52flgul 69 | Fgraphy
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.

[0185] 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
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.

[0186] Selection of appropriate methods of separation depends on the nature
of the materials involved. For example, boiling point, and molecular weight in
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.

[0187] Diastereomeric mixtures can be separated into their individual
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
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

HPLC column.
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stere01somer 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
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 diastercomeric
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).

[0189] Diastereomeric salts can be formed by reaction of enantiomerically

pure chiral bases such as brucine, quinine, ephedrine, strychnine, a-methyl-3-
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
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.

[0190] Alternatively, the substrate to be resolved is reacted with one

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
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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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.

[0191] 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

[0192] Previous studies have shown that the isolated kinase domains of human

JAK1, JAK2, JAK3 or TYK2 phosphorylate peptide substrates in in vitro
kinase assays (Saltzman ef 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, JAK?2,
JAK3 or TYK2 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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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 er al., Biochem. Biophys. Res. Commun. 246:627-633 (2004)). The
activity of the JAK1, JAK2, JAK3 or TYK?2 kinase domains was measured in
vitro by monitoring phosphorylation of JAK3 derived peptides using the
Caliper LabChip technology (see Examples).

[0193] The compounds of the present invention are tested for their capacity to
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 ICsy of less than 10 puM (preferably less than 5 uM,
more preferably less than 1 uM, most preferably less than 0.5 pM) in the
appropriate Janus kinase activity and activation assay (see Examples A and B),
and ECs of less than 20 uM (preferably less than 10 uM, more preferably less
than 5 uM, most preferably less than 1 pM) in the appropriate cellular assays

(see Example C) are useful as Janus kinase inhibitors.

ADMINISTRATION OF TRIAZOLOPYRIDINE COMPOUNDS

[0194] Another embodiment includes a method of treating or lessening the
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.

[0195] Another embodiment includes a method of treating or lessening the
severity of a disease or condition responsive to the inhibition of JAK2 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.

[0196] In one embodiment, the disease or condition is cancer, stroke, diabetes,
hepatomegaly, cardiovascular disease, multiple sclerosis, Alzheimer's disease,
cystic fibrosis, viral disease, autoimmune diseases, atherosclerosis, restenosis,
psoriasis, allergic disorders, inflammation, neurological disorders, a hormone-
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immunodeticiency 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.
[0197] In one embodiment, the disease or condition is cancer.
[0198] In one embodiment, the disease is a myeloproliferative disorder.

[0199] In one embodiment, the myeloproliferative disorder is polycythemia
vera, essential thrombocytosis, myelofibrosis or chronic myelogenous

10 leukemia (CML).

[0200] 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.

[0201] In one embodiment, the cardiovascular disease is restenosis,
cardiomegaly, atherosclerosis, myocardial infarction or congestive heart

failure.

25 [0202] 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.

[0203] In one embodiment, the inflammatory diseases is rheumatoid arthritis,

30 psoriasis, contact dermatitis or delayed hypersensitivity reactions.
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[0205] In one embodiment, the autoimmune disease is lupus or multiple

sclerosis.

[0206] 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
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 vifro or ex vivo functional assays for the assessment of
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
degranulation, macfophage 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 vifro and ex
vivo assays can be applied in both preclinical and clinical testing using
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).

[0207] Collagen-Induced Arthritis (CIA) 6-week detailed study using an
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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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
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

induced in Lewis rats.

[0208] 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)
Annu Rev Med 55:477). CDG69 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-
human IgM.

[0209] 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
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
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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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,
JH. 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.
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).

[0210] A compound of Formula I may be administered by any route

appropriate to the disease or condition to be treated. Suitable routes include
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
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
Formula I is administered parenterally, it may be formulated with a
pharmaceutically acceptable parenteral vehicle and in a unit dosage injectable

form, as detailed below.

[0211] 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
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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distribution, metabolism, 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

may be repeated for a number of cycles of therapy.

[0212] 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
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
COMPOUNDS

[0213] Another embodiment includes a pharmaceutical composition that
includes a compound of Formula I and a pharmaceutically acceptable carrier,

adjuvant or vehicle.

[0214] In one embodiment, the pharmaceutical composition also includes an
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.

[0215] In one embodiment, a compound of Formula I is present in a
pharmaceutical formulation in an amount to detectably inhibit JAK2 kinase

activity and a pharmaceutically acceptable carrier, adjuvant or vehicle.

[0216] In one embodiment, a compound of Formula I is present in a

pharmaceutical formulation in an amount to detectably inhibit JAK2 kinase
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activity over inhibiting each of JAK1, JAK3 and Tyk-2 activity.

[0217] In one embodiment, a compound of Formula I is present in a
pharmaceutical formulation in an amount to detectably inhibit a Janus kinase
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.

[0218] A typical formulation is prepared by mixing a compound of the present
invention and a carrier, diluent or excipient. Suitable carriers, diluents and
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.
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,
PEG300), etc. and mixtures thereof. The formulations may also include one or
more buffers, stabilizing agents, surfactants, wetting agents, lubricating
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).

[0219] 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
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[ 1, 2, Aesetibedolabpve. 5They] Wrmogpqi,_ 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.

[0220] 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.

[0221] 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.
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.

[0222] 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.
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1 dlosgc?, alyltl' 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 necessary to

prevent, ameliorate, or treat the disorder. Such amount is preferably below the

amount that is toxic to the host.

[0224] 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.

[0225] 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
ammonium chloride; hexamethonium chloride; 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)
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,
trehalose or sorbitol; salt-forming counter-ions such as sodium; metal

complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as
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pharmaceutical ingredients may also be entrapped in microcapsules prepared,
for example, by coacervation techniques or by interfacial polymerization, for
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.

(1980).

[0226] 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
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
composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and

poly-D-(-)-3-hydroxybutyric acid.

[0227] The formulations to be used for in vivo administration must be sterile,
which is readily accomplished by filtration through sterile filtration

membranes.

[0228] The formulations include those suitable for the administration routes
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
ingredient with the carrier which constitutes one or more accessory

ingredients. In general the formulations are prepared by uniformly and
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finely divided solid carriers or both, and then, if necessary, shaping the

product.

[0229] 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.

[0230] Compressed tablets may be prepared by compressing in a suitable
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
optionally are formulated so as to provide slow or controlled release of the

active ingredient therefrom.

[0231] 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
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
compositions may contain one or more agents 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
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 talc. Tablets
may be uncoated or may be coated by known techniques including

microencapsulation to delay disintegration and adsorption in the
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- uor o- en -
period.p For )e/:xample, a time delay material such as glyceryl monostearate or

glyceryl distearate alone or with a wax may be employed.

[0232] 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.
Alternatively, the active ingredients may be formulated in a cream with an oil-

in-water cream base.

[0233] 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
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.

[0234] The oily phase of the emulsions of this invention may be constituted
from known ingredients in a known manner. While the phase may comprise
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
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,
cetostearyl alcohol, benzyl alcohol, myristyl alcohol, glyceryl mono-stearate

and sodium lauryl sulfate.
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pi peridin-4-yl- benzanm de 2
admixture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients include a suspending agent, such as sodium
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.,
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
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.

[0236] The pharmaceutical composition of a compound of Formula I may be
in the form of a sterile injectable preparation, such as a sterile injectable
aqueous or oleaginous suspension. This suspension may be formulated
according to the known art using those suitable dispersing or wetting agents
and suspending agents which have 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
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

the preparation of injectables.

[0237] 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
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Oi 'l Giddrdd ad¥teéBarticdat Brodd oEhli@imdstration. For example, a time-release

formulation intended for oral administration to humans may contain
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
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.

[0238] Formulations suitable for parenteral administration include aqueous
and non-aqueous sterile injection solutions which may contain anti-oxidants,
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.

[0239] Formulations suitable for topical administration to the eye also include
eye drops wherein the active ingredient is dissolved or suspended in a suitable
carrier, especially an aqueous solvent for the active ingredient. The active
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.

[0240] 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.

[0241] Formulations for rectal administration may be presented as a
suppository with a suitable base comprising for example cocoa butter or a

salicylate.

[0242] 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
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4-[5-(3-Chloro- phenyl)- [1,2,4]triazolo[1,5-
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benzani de 2 378.0 WD 2009/ 155565PCT/ US2009/ 048041 113
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.

[0243] 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.

[0244] 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
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
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,

orally or by any other desired route.

COMBINATION THERAPY

[0245] A compound of Formula I may be combined in a pharmaceutical
combination formulation, or dosing regimen as combination therapy, with a
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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
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.

[0246] In another embodiment, a compound of Formulas I may be employed
alone or in combination with other therapeutic agents for the treatment of a
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
disorder. The second therapeutic agent may be a NSAID or other anti-
inflammatory agent. In one embodiment, a composition of this invention
comprises a compound of Formula I, or a stereoisomer, geometric isomer,
tautomer, solvate, metabolite, or pharmaceutically acceptable salt or prodrug

thereof, in combination with a therapeutic agent such as an NSAID.

[0247] Another embodiment, therefore, includes a method of treating or
lessening the severity of a disease or condition responsive to the inhibition of
JAK?2 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.

[0248] The combination therapy may be administered as a simultaneous or
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,
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simultanéously exert their biological activities.

[0249] Suitable dosages for any of the above coadministered agents are those
presently used and may be lowered due to the combined action (synergy) of

5 the newly identified agent and other chemotherapeutic agents or treatments.

[0250] The combination therapy may provide “synergy” and prove
“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

10 are: (1) co-formulated and administered or delivered simultaneously in a
combined, unit dosage formulation; (2) delivered by alternation or in parallel
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

15 separate syringes. In general, during alternation therapy, an effective dosage
of each active ingredient is administered sequentially, i.e. serially, whereas in
combination therapy, effective dosages of two or more active ingredients are

administered together.

METABOLITES OF THE TRIAZOLOPYRIDINE COMPOUNDS

20 [0251] 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.

25 [0252] 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
30 to 30 hours) and isolating its conversion products from the urine, blood or

other biological samples. These products are easily isolated since they are
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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 L.

ARTICLES OF MANUFACTURE

[0253] 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.
[0254] In another embodiment, the kit further includes:

(c) a second pharmaceutical composition, which includes a

chemotherapeutic agent.

[0255] 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.

[0256] In one embodiment, the first and second compositions are contained in

separate containers.

[0257] In one embodiment, the first and second compositions are contained in

the same container.

[0258] 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).
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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
5 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.

10 [0259] 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

15 package insert indicating that the first and second compounds can be used to
treat patients at risk of stroke, thrombus or thrombosis disorder. Alternatively,
or additionally, the article of manufacture may further comprise a second (or
third) container comprising a pharmaceutically-acceptable buffer, such as
bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringer's

20 solution and dextrose solution. It may further include other materials desirable
from a commercial and user standpoint, including other buffers, diluents,

filters, needles, and syringes.

[0260] In an embodiment, the compounds of Formula I can be used to control

JAK protein kinases, tyrosine kinases, additional serine/threonine kinases,

25 and/or dual specificity kinases. Thus, they are useful as pharmacological
standards for use in the development of new biological tests, assays and in the

search for new pharmacological agents.

[0261] Compounds of Formula I may be assayed for the ability to modulate
the activity of JAK protein kinases, tyrosine kinases, additional
30 serine/threonine kinases, and/or dual specificity kinases in vitro and in vivo.

In vitro assays include biochemical and cell-based assays that determine
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met hyI Byp¥£d1&hﬂélﬁné/ bl compound of Formula I prior to binding, isolating the
compound of Formula I/kinase complex and determining the amount of
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.

[0262] In order to illustrate the invention, the following examples are
included. However, it is to be understood that these examples do not limit the
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
compounds according to the invention may be successfully performed by
modifications apparent to those skilled in the art, e.g., by appropriately
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

compounds of the invention.

BIOLOGICAL EXAMPLES

[0263] 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.
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
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amne 1 348 126 NH N---N/ \cH3 40 CN 4-[2-(2- Methyl -
pyridin-4-ylamno)- [1,2,4]triazolo[1, 5-

40 CN 4-[2-(6-Methyl - pyridin-2-ylarnino)-
[1,2,4]triazolo[1,5- a]pyridin-5-y11- benzonitrile 1
327 128 ----- .."NI-NH NN /cH \ NNCH3 cH3

[ 5- (1- tasiiadey bourtd; op¥y awdlingda ¥dhpetitlonZexgtiimeazwhat &, dmpound

benzonitrile 1 327 127 NH N-MNT/U81489/048041

a]pyridin-2-¥l

-( 6-
of Formula } is incubated with known radiolabeled ligands. These and other

useful in vitro assays are well known to those of skill in the art.

[0264] Previous studies have shown that the isolated kinase domains of human

JAK1, JAK2, JAK3 or TYK2 phosphorylate peptide substrates in in vitro
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 TYK2 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
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
(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).Example A

JAK?2 Inhibition Assay Protocol

[0265] The activity of the isolated JAK?2 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
constants (Ki) of Examples 1-438, compounds were diluted serially in DMSO
and added to 50 pL kinase reactions containing 0.2 nM purified JAK2
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Slc) cH30 [5-(4-Ethyl-phenyl)- [1,2,4]triazol o1, 5-
wW@r@ynsdomn- 2-yl ] - (4- norpholin-4-yl- phenyl) - ardTES2009/048041

400.3 130 --"T., N--N/ \cH3 Y ocH3 [5-(4- Met hoxy-

piperidin-1-yl)- [1,2,4]triazolo[1,5-

alpyridin-2-yl]-(2- nmethyl-pyridin-4-yl)- amne 5

339. 3 en%amrﬂlﬁﬁﬁéﬁégcﬁﬂmm@ﬁiwmwlﬁ 13]p1\l’ﬂlldbbt1de substrate, 25

N Si NH ocH3 N cIohelyl 4% IS

phenyl QM [E"lj_P,Zl Qg M\%@%%@MDT at a final MSO concentratlon of 2%.

Reactions were incubated at 22 °C in 384-well polypropylene microtiter plates
for 30 minutes and then stopped by addition of 25 pL 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 value70s 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

JAK1 and TYK? Inhibition Assay Protocol

[0266] The activity of the isolated JAK1 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
technology (Caliper Life Sciences, Hopkinton, MA). To determine the
inhibition constants (Ki) of Examples 1-438, 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
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
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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 C

JAK3 Inhibition Assay Protocol

[0267] The activity of the isolated JAK3 kinase domain was measured by

monitoring phosphorylation of a peptide derived from JAK3 (Leu-Pro-Leu-
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 1-438, compounds were diluted serially in DMSO and added to 50
ul kinase reactions containing 5 nM purified JAK3 enzyme, 100 mM Hepes
pH7.2, 0.015% Brij-35, 1.5 uM peptide substrate, 5 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 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
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nmet hyl - propyl)-4-[5- phenyl)- [1,2,4]triazolo[1,5-
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40NH ocH3\ _ \ N-cH3 H36 N-(2- Di nethylam no-

et hyl ) - 445- (3- net hoxy-phenyl)- [1,2,4]triazolo[1, 5-

al pyridin-2- ylamno]- benzamde 2 431.1 WO

20090268p 56 3T AtIRZIO 6O 48 durkd361-MKB Nvéde Odetermined 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 STATS 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 ECsg 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 IL-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.
Compound-mediated effects on STAT4 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 ECsq values were determined.

PREPARATIVE EXAMPLES
Abbreviations
CD;0OD Deuterated Methanol
DCM Dichloromethane
DIPEA Diisopropylethylamine
DMSO Dimethylsulfoxide
DMF Dimethylformamide
EtOAc Ethyl Acetate
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NH .ocH3\ _.__ NH2 N-(2-Am no-ethyl)- 445-(3-nethoxy-

phenyl)- [1,2,4]triazolo[1l,5- a]pyridin-2- ylamno]-
whemwgasisee 2 403.0 137 ,NH N-N . Si NH ocH3 NH PCT/US2009/048041

4-[5-(3- Met hoxy- phenyl)- [1,2,4]triazolo[1,5- a]pyrid

in-2- ylannino]-N piperidin-4-yl- benzam de 2 443.1

138 NH NN . ONH ocF3 NH N-Piperidin-4-yl1l-4- [5-(4-

t ri fHtQer onmet hoxyEthaheinyl1l) - [ 1, 2, 4] tri azol o[ 1, 5-

HCl Hydrochloric acid
HM-N Isolute® HM-N is a modified form of diatomaceous earth
IMS industrial methylated spirits
5 MeOH Methanol
POCl; Phosphorus oxychloride
NaH Sodium Hydride
Na,SO4 Sodium Sulfate
NaHCO; Sodium bicarbonate
10 NaOH Sodium hydroxide
Pd(PPhs)4 Tetrakis(triphenylphosphine)palladium(0)
NEt; Triethylamine
Pd,dba; Tris-(dibenzylideneacetone)dipalladium(0)
Si-SPE Pre-packed Isolute® silica flash chromatography cartridge
15 Si-ISCO Pre-packed ISCO® silica flash chromatography cartridge
THF Tetrahydrofuran

General Experimental Conditions

[0269] 'H NMR spectra were recorded at ambient temperature using a Varian
Unity Inova (400MHz) spectrometer with a triple resonance 5mm 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.
[0270] High Pressure Liquid Chromatography - Mass Spectrometry (LCMS)
experiments to determine retention times (RT) and associated mass ions were
25 performed using one of the following methods.
[0271] Method A: Experiments performed on a Waters Micromass ZQ
quadrupole mass spectrometer linked to a Hewlett Packard HP1100 LC system

with diode array detector.  This system uses a Higgins Clipeus 5Smicron
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a] pyridin-2- ylarnino]- benzamde 2 497.1 139 NH N'--N

04. NH ocF3 N-Cycl ohexyl-4-[5- (4-trifluoronethoxy-
wEhb@agiyes [ 1, 2, 4] triazol o[ 1,5- a]pyrid in-2- yPERUSIPI/048041

benzam de 2 496.2 140 NH NN /\cH3 5 [5-(4-Fl uoro-

phenyl)- [1,2,4]triazolo[1,5- a]pyridin-2-yl]-(2-

nmet hyl -pyridin-4-yl)- amne 1 320 141 NH N-N 4010 N)

ocF3o ¢#s My RRAUMMA- 4olihm 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

minutes. The final solvent system was held constant for a further 5 minutes.

[0272] 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
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.

[0273] Microwave experiments were carried out using a Biotage Initiator 60™
or CEM Explorer®. Temperature from 40-250°C can be achieved, and

pressures of up to 30 bar can be reached.

[0274] In the examples described below, unless otherwise indicated all
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.

[0275] The reactions set forth below were done generally under a positive
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.

[0276] Column chromatography was conducted on a Combiflash system
(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, ds-DMSO or d4 MeOH solutions (reported in ppm),

using chloroform as the reference standard (7.25 ppm). When peak
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phenyl)-[5-(4- trifluoronmethoxy- phenyl)-

[1,2,4]triazolo[1,5- a]pyridin-2-yl]- amne 1 456.3
w2086 55565PCT/ US2009/ 048041 142 NH N- N OOBQW/USEd09/048041

\NH ocF3/ N-Piperidin-4- ylmethyl-4-[5-(4-

trifluoronmethoxy- phenyl)- [1,2,4]triazolo[1, 5-

al pyridin-2- ylamno]- benzamde 2 511.1 143 NH N-N .

ONH ochultipNciies afs- iepoiiéad, i follpivirey aldbrevidkiond Jared{ised: s (singlet), d

4-trifluoronet hoxy- phenyl)- [1,2,4]triazolo[]l, 5-
( (doublet), t (triplet), mp(mult%/plgt), b[r (broade]ned), ad (dou[bjfet of doublets), dt

(doublet of triplets). Coupling constants, when given, are reported in Hertz
(Hz).

EXAMPLE 1

5-[3-(propan-2-yl)phenyl]-N-(2-methylpyridin-4-yD[1.2,4]triazolo[1,5-a]pyridin-

2-amine

Br

Ethyl [(6-methylpyridin-2-yl)carbamothioyl]carbamate

[0277] To an ice-cooled solution of 2-amino-6-bromopyridine (25.0 g, 0.144
mmol, 1 equiv) in dichloromethane (400 mL) was added ethoxycarbonyl
isothiocyanate (19.9 g, 0.152 mmol, 1.05 equiv) dropwise. The reaction
mixture was warmed to 24 °C. After 21 h, the reaction mixture was
concentrated in vacuo (~20 mm Hg). The residue was diluted with ethyl
acetate (600 mL), and the resulting organic solution was washed sequentially
with water (2 X 200 mL) and saturated aqueous sodium chloride solution (200
mL). The organic was dried over magnesium sulfate, filtered, and

concentrated to afford product as a yellow solid (43.7 g).

=N
)—NH,
Q/\N

Br

5-Bromol1,2.41triazolo[1.5-alpyridin-2-amine
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4041 NH oCH3 ocF3 N-Methyl-4-[5-(4- trifluoronethoxy-
w@b@ogbpes [ 1, 2, 4] triazol o[ 1,5- a]pyrid in-2- yPERUSIN9/048041

benzam de 2 428.2 145 N-NH N 41 40NH \ ocF3 N N-" H3d

N-[ 3- (4- Met hyl - pi perazin-1-yl)- propyl]-4-[5-(4-

trifluoronethoxy- phenyl)- [1,2,4]triazolo[1,5-

a] pyo278i n- 2A syluich nads- et iz@medsy 1A ridin-2-yl)carbamothioyl]carbamate

(43.7 g, 0.144 mmol, 1 equiv), hydroxylamine hydrochloride (51.3 g, 0.738
mmol, 5.13 equiv), and diisopropylethylamine (75.2 mL, 0.432 mmol, 3.00
equiv) in 1:1 methanol / ethanol (500 mL) was heated to 70 °C for 3.5 h. The
reaction mixture was cooled to 24 °C, and the resulting solids were filtered.
The solids were rinsed with cold water (2 x 100 mL) and dried in vacuo (~1
mm Hg) to afford product as a white solid (24.4 g, 79.5%). 'H NMR (400
MHz, DMSO-d), 6: 7.32-7.38 (m, 2 H), 7.21 (m, 1 H), 6.23 (br s, 2 H).

CHs
CHs

5-[3-(propan-2-yl)phenyll[1.2.4]triazolo[1,5-a]pyridin-2-amine

[0279] A biphasic solution of 5-bromo[l,2,4]triazolo[1,5-a]pyridin-2-amine
(0.800 g, 3.76 mmol, 1.00 equiv), 3-(2-propyl)phenyl boronic acid (0.739 g,
4.51 mmol, 1.20 equiv), bis(triphenylphosphine)palladium(II) chloride (0.264
g, 0.376 mmol, 0.100 equiv) in acetonitrile (6 mL) and 1.0M sodium
carbonate aqueous solution (6 mL) was heated in the microwave to 160 °C for
2 min. The reaction mixture was partitioned between saturated aqueous
sodium chloride solution (10 mL) and ethyl acetate (20 mL). The collected
organic was dried over anhydrous magnesium sulfate, filtered, and
concentrated. Purification by flash column chromatography (2.5% methanol
in dichoromethane) afforded product as a sticky solid (567 mg, 63%). 'H
NMR (500 MHz, CDCl3), 8: 7.74 (m, 1 H), 7.68 (m, 1 H), 7.36-7.48 (m, 4 H),
6.79 (dd, J=7.2, 1.3 Hz, 1 H), 4.46 (br s, 2 H), 3.01 (m, 1 H), 1.31 (d,J=6.9
Hz, 6 H).

5-[3-(propan-2-yl)phenyl]-N-(2-methylpyridin-4-y1)[1,2.4]triazolo[1,5-a]pyridin-

2-amine

[0280] A suspension of  5-[3-(propan-2-yl)phenyl][1,2,4]triazolo[1,5-
alpyridin-2-amine (88.9 mg, 0.352 mmol, 1.00 equiv), 4-chloro-2-
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2009/ 155565PCT/ US2009/ 048041 147 NH NN 04100 NH CH,, 3
" \k....k....n3 ocF3NH2 N-(2- Am no- 2-

met hyI m@ﬂ@myhﬁmﬁ (559 nid- (I423frhtml ONEl piy); 2{d|ikgzraldh)sxylphosph1no-

[214§ 54 t4r |69t§i?sl;ogrolpy15blpheny%/ (17. 6 mg, 0¥)|329m I‘QI%]OI 0. ?(5152 %qulv) cesium
carbonate (237 mg, 0.727 mmol, 2.06 equiv), and
tris(dibenzylideneacetone)dipalladium(0) (10.0 mg, 0.0109 mmol, 0.0310
equiv) in N, N-dimethylformamide (2 mL) was heated in the microwave to 210
°C for 20 min. The reaction mixture was concentrated in vacuo (~ 1 mm Hg).
The resulting residue was partitioned between saturated aqueous sodium
chloride solution (5 mL) and ethyl acetate (5 mL). The organic was separated,
and the aqueous phase was extracted with ethyl acetate (2 x 5 mL). The
collected organic was dried over anhydrous sodium sulfate, filtered, and
concentrated. Purification by preparative HPLC yielded a white solid (65.5
mg, 54%). 'H NMR (400 MHz, DMSO-dg), 5: 10.13 (s, 1 H), 8.16 (m, 1 H),
7.95 (s, 1 H), 7.83 (m, 1 H), 7.63-7.72 (m, 2 H), 7.44-7.55 (m, 4 H), 7.25 (dd,
J=17.1,13Hz 1H),3.03 (m, 1 H),2.37(s,3 H), 1.30(d, J= 6.9 Hz, 6 H).

EXAMPLE 2
=N
)—NH
o N-N
NH

Cl o 3
NH

4-(5-(3-chlorophenyl)-[1.2.4]triazolo[1,5-a]pyridin-2-ylamino)-N-(piperidin-4-

yl)benzamide
N- />_NH2

5-(3-chlorophenyl)[1.2.4]triazolo[1,5-a]pyridin-2-amine

[0281] A suspension of 5-bromo[1,2,4]triazolo[1,5-a}pyridin-2-amine (5.1 g,
24 mmol, 1 equiv), 3-chlorophenylboronic acid (3.8 g, 24 mmol, 1.0 equiv),
cesium carbonate (9.4 g, 29 mmol, 1.2 equiv), tetrakistriphenylphosphine
palladium (2.7 g, 2.4 mmol, 0.1 equiv) was heated to 150 °C for 1 h under
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w@hb@agbsypes [ 1, 2, 4] triazol o[ 1, 5- a] pyri di n-2- yleen/n8009/048041
benzam de 2 485.2 149 NH N N 4i cH3 40N scH3 ocF3
N, N-Di met hy1-4-[5- (4-trifluoronethoxy- phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]- benzam de
2 442. Rict&PaHrfddMtion. The reaction mixture was diluted with ethyl acetate

and filtered through Celite. The filtrate was washed with saturated aqueous
sodium chloride solution. The organic phase was dried over magnesium
sulfate, filtered, and concentrated. Purification by flash column
chromatography (30% ethyl acetate in petroleum ether) provided product as a
solid (3.5 g, 61%). LCMS (ESI) m/z: 244.9.

NN
)—NH
- N-N
OCH,
cl 4

Methyl 4-{[5-(3-chlorophenyl)[1,2.4]triazolo[1,5-a]pyridin-2-yl]amino } benzoate

[0282] A solution of 5-(3-chlorophenyl)[1,2,4]triazolo[1,5-a]pyridin-2-amine
(1.46 g, 5.97 mmol, 1 equiv), methyl 4-iodobenzoate (1.57 g, 5.99 mmol, 1.00
equiv), palladium diacetate (134 mg, 0.597 mmol, 0.100 eq), cesium carbonate
(1.96 g, 6.02 mmol, 1.01 equiv), and XantPhos (173 mg, 0.299 mmol, 0.050
eq ) in 1,4-dioxane was heated at 80 °C overnight. The mixture was
concentrated, and the residue was diluted with methanol and water. The
resulting solid was filtered and rinsed with water, isopropanol, and hexanes.
The crude product was used for the next step without further purification (1.85

g, 80%). LCMS (ESI) m/z: 379.0.

Z>=N
)—NH
N
OH
Cl 4

4-{[5-(3-chlorophenyl)[1.2.4]triazolo[1.,5-a]pyridin-2-yl]amino } benzoic acid

[0283] A solution of methyl 4-{[5-(3-chlorophenyl)[1,2,4]triazolo[1,5-
a]pyridin-2-yl]Jamino}benzoate (0.50 g, 1.3 mmol, 1 equiv) in 2M sodium
hydroxide aqueous solution and 1,4-dioxane was stirred at about 80-90 °C.
After 3 h, the reaction mixture was neutralized with 6N aqueous hydrochloride
acid solution to pH = 4-5. The resulting solid was filtered and rinsed

sequentially with water, isopropanol, and hexanes. The resulting crude product
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[1,2,4]triazol o[1,5- a]pyridin-2- ylam nol-N-(2-
hydr oxy- cycl ohexyl)- benzam de 2 462.2 WO

2009/ 15450651GHt Uﬁ&(k&9ét@ﬁ&ﬁﬁlbuﬂ.ﬁﬁth%ﬁﬁﬂi¢aﬂon (B8 mg, >85% purity
ocH3\ NH /_445-(3- Me nyl) -

by HPLC). LCMS (ESI) XY, BRED:

4-(5-(3-Chlorophenyl)-[1.2.4]triazolo[1.5-a]pyridin-2-ylamino)-N-(piperidin-4-

yl)benzamide
[0284] To a solution of 4-{[5-(3-chlorophenyl)[1,2,4]triazolo[1,5-a]pyridin-2-

yl]amino}benzoic acid (182 mg, 0.499 mmol, lequiv), O-(7-Azabenzotriazol-
1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (228 mg, 0.600
mmol, 1.20 equiv), and diisopropylethylamine (97 mg, 0.75 mmol, 1.5 equiv)
in 1:2 dichloromethane / tetrahydrofuran (5 mL) was added fert-butyl 4-
amino-1-piperidine carboxylate (120 mg, 0.60 mmol, 1.2 equiv). The resulting
mixture was stirred at 30 °C overnight, filtered, concentrated to give crude
product. The crude product was dissolved in 1:1 trifluoroacetic acid /
tetrahydrofuran (10 ml) and stirred at room temperature for 2 h. After removal
of the solvent, the resulting residue was purified by preparative HPLC to give
the desired product (39.5 mg, 17%). "H NMR (400 MHz, DMSO-dy), 6: 9.98
(s, 1H), 8.24 (s, 1H), 7.94-7.97 (m, 1H), 7.86 (s, 3H), 7.61-7.75 (m,
6H),7.29-7.32 (m, 3H), 3.30-3.40 (m, 3H), 3.00 (m, 2H), 1.89 (m, 2H),1.40
(m, 2H). LCMS (ESI) m/z: 447.0.

EXAMPLE 3

/>—NH

x N‘N

)
Uy
CH,

OCHs

5-(4-methoxyphenyl)-N-(4-(4-methylpiperazin-1-yl)phenyl)-[1,2.4]triazolo[1,5-

alpyridin-2-amine

/>—NH2

AN N‘N

OCH;
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[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N

pi peridin-4- ylnmethyl- benzam de 2 457.1 153 NH N-N
waMeeskB\  \ o 4-[5-(3-Met hoxy- phenyl) - PCT/US2009/048041

[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N-(2-

nmor phol i n-4-yl - ethyl)-benzam dee 2 473.1 154 NH

N-N--" . 40NH ocH3bi -13 4-[5-(3-Met hoxy- phenyl)-

[ 1, 3-(4}métharghenyl)-bt.2 a]tHyzdldlil 3-Apyndiail-aoid- net hyl -

benzam de 2 374.2 155

[0285] A solution of 5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (1.5 g, 7.0

mmol, 1 equiv) and bis(triphenylphosphine)palladium(II) chloride (500 mg,
0.7 mmol 0.1 equiv) in acetonitrile (10 mL) and 1M aqueous sodium
carbonate solution (10 mL) was heated at 120 °C for 3 min in the microwave.
The reaction mixture was diluted with ethyl acetate, and the resulting solution
was washed water (2X) and saturated aqueous sodum chloride solution.
Purification by flash column chromatography (2—10% methanol in
dichloromethane) provided product (1.4 g, 83%,). 'H NMR (400 MHz,
CDCls), &: 7.90 (d, 2 H), 7.48 (m, 1 H), 7.39 (m, 1 H), 7.05 (d, 2 H), 6.88
(dd, 1 H), 4.25 (s, 2 H); ES-MS m/z 241.0.

= /N/>—l

OCH,

2-i0odo-5-(4-methoxyphenyl)-[1.2.4]triazolo[ 1,5-a]pyridine

[0286] To a solution of 5-(4-methoxyphenyl)-[1,2,4}triazolo[1,5-a]pyridin-2-
amine (825 mg, 3.43 mmol) and p-toluene sulphonic acid (1.77 g, 10.3 mmol)
in acetonitrile (40 mL) was added a solution of potassium iodide (1.42 g, 8.55
mmol) and sodium nitrite (474 mg, 6.87 mmol) in water (2 mL) at 24 °C.
After 18 h, ethyl acetate was added to the reaction mixture. The resulting
solution was washed with water (2x) and saturated aqueous sodium chloride
solution. The organic was dried over magnesium sulfate, filtered, and
concentrated. Purification using ISCO CombiFlash (2—5% methanol in
dichloromethane) afforded 2-iodo-5-(4-methoxyphenyl)-[1,2,4]triazolo[1,5-
alpyridine (950 mg, 71%). 'H NMR (400 MHz, CDCl3), 8: 7.90 (d, 2 H), 7.64
(m, 1 H), 7.57 (t, 1 H), 7.05 (t, 3 H); ES-MS m/z 351.9.

5-(4-Methoxyphenyl)-N-(4-(4-methylpiperazin-1-yl)phenyl)-[1,2.,4]triazolo[ 1,5-

alpyridin-2-amine
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NH '- N N 41 40NH a HN-CH3 4-[5-(3-Chl oro- phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2- ylamnoi-N(4-

woreaobg53ed no- cycl ohexyl ) - benzam de 2 475. 3 1BGI/US2009/048041
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11\ [i N21V1Z/-N 2\ NNCH3 cH3 5-(1-1sobutyl-1H

pyrazol -4-y1)- [1,2,4]triazolo[1,5-

a] pyridin-2-ylamne 1 257 157 NH N-NOH /\/ Si'cH3 cH3

{445@28-7“SopAOSQ))hhtronphEl4y(l4)a-m1b<1plﬂenﬁl])t1Fmamglm)1§e]:aﬁne (163 mg, 0.86

al pyri r%lrn%l) 2- gﬂc?cq]o}rl]e?(yip%%gf)hlno 27, é/ -t%/lrs%pr%%}nfﬁnphenyl (54 mg, 0.11
mmol), sodium fert-butoxide (103 mg, 1 mmol), and 2-iodo-5-(4-
methoxyphenyl)-[1,2,4]triazolo[1,5-a]pyridine (150 mg, 0.43 mmol) in
dimethylformamide (4 mL) was degassed by evacuation of the reaction vessel
followed by N, purge (3x). To this mixture was added
trisdibenzylideneacetone-bispalladium (52 mg, 0.06 mmol), and the reaction
mixture was further degassed. The reaction mixture was heated to 100 °C.
After 2 h, acetic acid (60 mg, Immol) was added, the resulting mixture was
filtered and concentrated. Purification by reverse phase HPLC provided
product (60 mg, 30%). 'H NMR (400 MHz, CD;0D), &: 8.10 (d, 2 H), 7.7
(m, 1 H), 7.6 (d, 2 H), 7.35 (t, 1 H), 7.20 (m, 3 H), 7.0 (d, 2 H), 3.9 (s,3H), 3.2
(t, 4 H), 2.7(t, 4 H), 2.4 (s, 3 H); ES-MS m/z 415.3.

EXAMPLE 4

= N

~ )—NH

x-N-N z
NH

OCHa OCHj

N-(4-((2-methoxyethylamino)methyl)phenyl)-5-(4-methoxyphenyl)-

[1.2.4]triazolo[1,5-alpyridin-2-amine

0
Q)LN,OCHa
H
Br Chs

4-bromo-N-methoxy-N-methylbenzamide

[0288] A solution of 4-bromobenzoyl chloride (4.67 g, 21.3 mmol),
diisopropylethylamine (3.78 mL, 46.8 mmol), and NO-
dimethylhydroxylamine (2.18 g, 22.3 mmol) in ethyl acetate (100 mL) was
heated to 45 °C. After 1 h, the reaction mixture was diluted with ethyl acetate
(100 mL). The resulting solution was washed sequentially with water and

saturated aqueous sodium chloride solution. The collected organic was dried
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360.2 WO 2009/ 155565PCT/ US2009/ 048041 158 NH/ \CH 3
0O H3ccH3 [5-(4-1sopropyl- phenyl)-

WO 2902183565 i azol o[ 1, 5- a] pyridin-2-yl]-(2- PCT/US2009/048041
met hyl -pyridin-4-yl)- amne 1 344.2 159 NH N-N 04i NHO
Cl\/ 445-(3-Chloro- phenyl)- [1,2,4]triazolo[1,5-
a] pyridin-2- ylam no]-N cycl opropyl car bam oyl net hyl -
benzanbee Ragfediuh stlfktd, filtertB0 addNidonddntrated. Purification by flash

column chromatography (hexanes—ethyl acetate in hexanes) provided

producted as a tan solid (4.12 g, 79%). LCMS (ESI) m/z: 244.

=N
o N\N/ NH
CHs
N\
O OCH,
OCH,
5 N-methoxy-4-(5-(4-methoxyphenyl)-[1.2.4]triazolo[1,5-a]pyridin-2-ylamino)-/N-

methylbenzamide

[0289] Made by following the procedure described for the preparation of 5-[3-
(propan-2-yl)phenyl]-N-(2-methylpyridin-4-y1)[1,2,4]triazolo[1,5-a]pyridin-2-
amine, in Example 1, but substituting 4-bromo-N-methoxy-N-

10 methylbenzamide and 5-(4-methoxyphenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-
amine. LCMS (ESI) m/z: 404.

=N
~—NH
' ¥a

OCH,

4-(5-(4-methoxyphenyl)-[1.2.4]triazolo[1,5-a]pyridin-2-ylamino)benzaldehyde

N
QW
OH
OCH4
15 (4-(5-(4-methoxyphenyl)-[1.2.4]triazolof1,5-a]pyridin-2-

ylamino)phenylmethanol

[0290] To a solution lithium aluminum hydride (20 mmol, 1M in
tetrahydrofuran) at —78 °C was added a solution of N-methoxy-4-(5-(4-
methoxyphenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N-methylbenzamide

20 (215 mg, 0.53 mmol) in tetrahydrofuran (4.5 mL) over 25 min. After 1 h,
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41 1001 oNH cH3\ N o ijpropyl)-benzam de
445- ( 3- Met hoxy- phenyl)- [1,2,4]triazolo[1, 5-

W@r@ynsdomn- 2- yl am no] - N-(3- nor phol i n-4-yl - 2p@BUSD09/048041
161 NH NN . S5NHCI\__\ NH. 4-[5-(3-Chloro- phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N-(2-
phenyl am no- et hyl )- benzam de 2 483.2 162 NH N-N 0410
NHpH \ &d3sAtithbmf 3luatihan drydflewpb fuenched by the addition of water, and

[1.2, 4!3tthglli gz%gteo\[zv%s’, g&ded. The resulting mixture was washed sequentially with
IM hydrochloric acid and saturated aqueous sodium chloride solution. The
organic was dried over magnesium sulfate, filtered, and concentrated.

5 Purification by flash column chromatography (hexanes—ethyl acetate in
hexanes) afforded aldehyde was as a yellow solid (56 mg, 30%), LCMS (ESI)

m/z: 345 and alcohol as a white solid (10.8 mg, 9%), LCMS (ESI) m/z: 347.

N-(4-((2-methoxyethylamino)methyDphenyl)-5-(4-methoxyphenyl)-

[1.2.41triazolo[1.5-a]pyridin-2-amine

10 [0291] A solution of 4-(5-(4-methoxyphenyl)-[1,2,4]triazolof1,5-a]pyridin-2-
ylamino)benzaldehyde (47 mg, 0.14 mmol) and 2-methoxyethylamine (65 pL,
0.70 mmol) and 4 A molecular sieves in tetrahydrofuran (5 mL) was stirred at
24 °C. After 18 h, sodium cyanoborohydride (100 mg, 2 mmol) was added to
the reaction mixture. After 1 h, the reaction mixture was partitioned between

15 ethyl acetate (20 mL) and water (10 mL). The organic was separated and
washed with saturated aqueous sodium chloride solution (10 mL). The
collected organic was dried over magnesium sulfate, filtered, and
concentrated. Purification by preparative HPLC provided a tan solid (18.6
mg, 34%). LCMS (ESI) m/z: 404. "H NMR (400 MHz, DMSO-dy), 8: 9.51

20 (s, 1-H), 8.05(d,J=8.8,2H),7.62(m,3 H),7.52(d,J=8.7,1H),7.20(d,J
=8.4,2 H), 7.16-7.10 (m, 3 H), 3.87 (s, 3 H), 3.62 (s, 2 H),3.39 (t, J=5.7, 2
H),3.23 (s,3 H),3.17(d,J=5.2,2 H), 2.63 (t, J= 5.7, 2 H).

EXAMPLE 5

_N
@;N)—NH
=N

N

OCH;

25 5-(4-methoxypiperidin-1-y1)-N-(2-methylpyridin-4-yD)-[1,2,4]1triazolo[1,5-

alpyridin-2-amine
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a] pyridin-2- ylam no]-N ((R)-2- hydroxy-propyl)-

benzam de 2 422.2 W) 2009/ 155565PCT/ US2009/ 048041 163
WOROOBHS$565 NH O Cl 4-[5-(3-Chl oro- phenyl) - PCT/US2009/048041

[1,2,4]triazolo[1,5- a]pyridin-2- ylam no]-N-(2-

pi peridin-1-yl-ethyl)- benzamde 2 475.2 164 NH N- N 4l

1.INH G\ cH3 v b" 4-[5-(3-Chloro- phenyl)-

[1,2,4]triazolo[1,5- a] pyrmNMI am no] - N-[ 2- (1-
JN/ 2

met hyl -pyrrolidin-2- yl)-e

N

OCHs

5-(4-methoxypiperidin-1-yl)-[ 1.2.4]triazolo[1,5-a]pyridin-2-amine

[0292] A suspension of 5-bromol[l,2,4]triazolo[1,5-a]pyridin-2-amine (69.2
mg, 0.325 mmol, 1 equiv), 4-methoxypiperidine (150 mg, 1.3 mmol, 4.0
equiv), cesium carbonate (212 mg, 0.652 mmol, 2.00 equiv), XPhos (16.9 mg,
0.0354 mmol, 0.109 equiv), and tris(dibenzylideneacetone)dipalladium (0)
(9.3 mg, 0.010 mmol, 0.031 equiv) in N,N-dimethylformamide (2 mL) was
heated to 180 °C in the microwave for 15 min. The reaction mixture was
concentrated in vacuo. The resulting residue was partitioned between ethyl
acetate (5 mL) and saturated aqueous sodium chloride solution (5 mL). The
aqueous was extracted with ethyl acetate (2 X 5 mL). The combine organic
was dried over anhydrous sodium sulfate, filtered, and concentrated.
Purification by flash column chromotagraphy (95:5 dichloromethane /
methanol) afforded a white solid (557 mg, 67%). LCMS (ESI) m/z:248.3. 'H
NMR (500 MHz, CDCls), 8: 7.32 (m, 1 H), 7.05 (m, 1 H), 6.23 (m, 1 H), 4.39
(brs, 2 H), 3.66 (m, 2 H), 3.48 (m, 1 H), 3.41 (s, 3 H), 3.18 (m, 2 H), 2.08 (m,
2 H), 1.89 (m, 2 H).

5-(4-methoxypiperidin-1-y1)-N-(2-methylpyridin-4-yl)-[1,2.4]triazolo[1,5-

alpyridin-2-amine

[0293] Made by following the procedure described for the preparation of 5-[3-
(propan-2-yl)phenyl]-N-(2-methylpyridin-4-y1)[1,2,4]triazolo[1,5-a]pyridin-2-
amine, in Example 1, but substituting 5-(4-methoxypiperidin-1-yl)-
[1,2,4]triazolo[1,5-a]pyridin-2-amine. LCMS (ESI) m/z: 339.3. 'H NMR
(400 MHz, DMSO-dg), &: 10.01 (s, 1 H), 8.19-8.22 (m, 2 H), 7.67 (s, 1 H),
7.53 (m, 1 H), 7.39 (m, 1 H), 7.18 (d, /=8.7Hz, 1 H), 6.48 (d,J=7.8 Hz, 1
H), 3.74 (m, 2 H), 3.49 (m, 2 H), 3.32 (s, 3 H), 3.19 (m, 1 H), 2.41 (s, 3 H),
2.08 (m, 2 H), 1.73 (m, 2 H).
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benzam de 2 475.2 165 NH NN 41 40, \0 CI N/ NcH3

144444543- Chl oro-phenyl)- [1,2,4]triazolo[1, 5-
wW@r@ynsdomn- 2- yl am no] - benzoyl}- pi perazi n- 1- yRQ'F/US2009/048041

et hanone 2 475.2 166 ,NH 1\11\1 0410 1PCI NHO-, c--

4-[5-(3-Chloro- phenyl)- [1,2,4]triazolo[1, 5-

al pyridin-2- ylamno]-N (tetrahydro-furan-2-

yl methyl ) - benzam de 2 44EAMEYENH N-N 0410 / N

CH,

CH,

[5-(3-Isopropyl-phenyl)-[1.2.4]triazolo[1.5-a]pyridin-2-yl]-carbamic acid methyl

ester

5 [0294] To a solution of 5-[3-(propan-2-yl)phenyl|{1,2,4]triazolo[1,5-
a]pyridin-2-amine (23.6 mg, 0.0935 mmol, 1 equiv) in pyridine was added

methyl chloroformate (36.1 ul, 0.468 mmol, 5.00 equiv) at 24 °C. After 3 h,

the reaction mixture was concentrated in vacuo. The resulting residue was

partitioned between saturated aqueous sodium bicarbonate solution (5 mL)

10 and ethyl acetate (5 mL). The aqueous layer was extracted with ethyl acetate
(2 x 5 mL). The combined organic extracts were dried over magnesium

sulfate, filtered, and concentrated. Purific70ation by preparative HPLC

provided a white solid (17.7 mg, 61%). LCMS (ESI) m/z: 311.2. 'H NMR

(500 MHz, DMSO-dg), &: 10.45 (s, 1 H), 7.88 (m, 1 H), 7.81 (m, 1 H), 7.65—

15 7.72 (m, 2 H), 7.48 (t, J= 7.6 Hz, 1 H), 7.42 (m, 1 H), 7.28 (dd, /= 7.0, 1.6
Hz, 1 H), 3.67 (s, 3 H), 3.00 (m, 1 H), 1.28 (d, /= 6.9 Hz, 6 H). ‘

[0295] Examples 7-230 shown in Table 1 were prepared generally following
the above-described Examples. For each compound shown in Table 1, the

Example number followed is given in the Method column.

20 Table 1

Ex

Structure

Name

Method

LCMS
(ESI)
m/z
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A

[1,2,4]triazolo[1, 5-
W@ 3e0bysisexy- pi peridin-1-yl)-

OH {4-[5-(3-Chl oro-

phenyl) -

2009/ 155565PCT/ US2009/ 048041 168 NH N-N a *

NHO- -, C1-13 11\ \|
[1,2,4]triazolo[1, 5-

Cl 4-[5-(3-Chloro-

phenyl) -

a] pyridi n-2- ylam no]-phenyl }-
nmet hanone 2 448. RCT/V&2009/048041

al pyridin-2- ylam no] - N (5-

net
N-N
[1’1

nyl - f
041
2, 4]t

uran-2- yl met hyl) -

4-[5-(3-Chlorag

benzam de445488. 2 169 NH

pheswiamino-

phenyl)-

CHs

N_/ 2\Y
rIEZNTNQ[—lIHS-
!
;—NH
NH 4
oA

NH

[1,2,4)triazolo[1,5-
a)pyridin-2-
ylamino]-N-
piperidin-4-

ylmethyl-
benzamide

484 .3

A

07 “CH,4

NN
- N\N/>—NH
8
NH Zf

NH

e

CH,

4-[5-(3-
Acetylamino-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N-(1-
methyl-piperidin-4-
yh)-benzamide

484.2

4-[5-(3-
Acetylamino-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(2-
morpholin-4-yi-
ethyl)-benzamide

500.3

10

4-[5-(3-

- Acetylamino-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N,N-
dimethyl-
benzamide

415.1

11

CH,

4-[5-(3-
Acetylamino-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N-(2-
amino-2-methyl-
propyl)-benzamide

458.3
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a] pyridin-2- ylam no]-N-furan-2- ylnmethyl- benzam de 2
444.1 170 NH NN 41 elINH a\ 0 4-[5-(3-Chloro-

w@b@ogspes [ 1, 2, 4] triazol o[ 1, 5- a] pyridin-2- PCT/US2009/048041
ylam no] -N-(3- pyrrolidin-1-yl- propyl)-benzan de 2
475.2 171 ,NH N N 41cH3 ON/ '"""C\ cH3
{4-[5-(3-Chloro- phenyl)- [1,2,4]triazolo[1,5- a]pyrid

in-2- yllam =Mhenyl }- (3, 5-di|me _Ir | _Chloro-4-
pi peri di|n- \yh):}’ t hanone 2 460.%e @(y-phenyl)-
[1,2 4]triazolo[1,5-
12 a]pyridin-2- 2 491.2
cl ylamino]-N-(1-

OCHs N methyl-piperidin-4-

CHy y)-benzamide

4-[5-(4-Chloro-

AN phenyl)-

x N\N/>_NH [1,2,4]triazolo[1,5-

13 a]pyridin-2-

" ylamino]-N-(1-
_ methyl-piperidin-4-

cl © \_CN Chto ylmethyl)-

benzamide

2 475.2

N-(2-Amino-2-
/—NH methyl-propyl)-4-[5-

NN (4-chloro-phenyl)-
14 [1,2.4]triazolo[1,5- 2 | 4352

NH CHéH a)pyridin-2-
cHa ylamino]-
benzamide

_ 4-[5-(4-Chloro-
)—NH phenyl)-

o N-\ [1,2,4]triazolo[1,5-
a]pyridin-2-
15 NH ylamino]-N-[2-(1- ? e

cl © CHs | methyl-pyrrolidin-2-
\ yi)-ethyl}-

benzamide

4-[5-(3-Methoxy-
N phenyl)-

W [1,2,4]triazolo[1,5-
ajpyridin-2-
16 QNH Ao} N-(1- 2 471.2
OCH _ methyl-piperidin-4-
3 0 \_<:/\N CH, yimethy))-

benzamide
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NH N-N .
[1,2,4]triazolo[1, 5-
wWoredobAtsss6y cl ohexyl ) -

2009/ 155565PCT/ US2009/ 048041 173 NH N-Ni

cH3 [ 5-(3-1sopropyl -

5NH a cH3 4-[5-(3-Chl oro-

a] pyridi n-
benzanm de 2

phenyl) - [

phenyl) -

2- ylam noi - N- (4-
460.2 WO
/ cH3 1401cH3
1,2,4]triazolo[1,5-
amne 1

PCT/US2009/048041

alpyridin-2-y1]-(6- nethyl-pyridin-2-y1)-
21

34412 174 N, N\ CHB
[ 548- 1 sapr =7 nyl)- [
a] pyri difn- 27y1]"- (
17 NH
OCH; ¢
\j{l-

1,2,4
‘>

NH

]t%igéﬁigﬁﬁggk

[1,2,4]triazolo[1,5-

alpyridin-2- 2
ylamino]-N-(2-
piperazin-1-yl-

ethyl)-benzamide

472.3

18

4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(1-
methyl-piperidin-4-
ylmethyl)-
benzamide

459.1

19

4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2- 2
ylamino]-N-(2-
piperazin-1-yl-
ethyl)-benzamide

460.2

20

4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-N-methyl-
benzamide

362.1

21

4-[5-(3-
Acetylamino-
phenyl)-
[1,2,4]triazolo[1,5- 2
a]pyridin-2-
ylamino]-benzoic
acid

388.0

7\
b4

22

4-[5-(3-Methoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

360.1
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met hyl - pyri di n-2-y1)

- amne 1 344.2 175 NH NN .

101(21- H3ccH30 [5-(4-1sopropyl- phenyl)- phenyl)-
WO 2902183565 i azol o[ 1, 5- a] pyridin-2-yl]-(4- PCT/US2009/048041
nor phol i n-4-yl - phenyl)-amne 1 415.3 176 NH --..NN

Sl 41 ocH3 ocH3\-0 [5-(3, 4-D net hoxy- phenyl) -

[1,2,4]triazolo[1],5-

mor phol i|n- 4-

al pyr! din-2-y1]-(4-

cH3|ocH3\ -0 [5-

Cl

enyl ) -am ne
fhoxy-3- ne

4
[1, :2,244 t|ri azolol I, 5-pyri di n-

NH,
o)

t hyl - phemyl)-) -
21¥ Dlajtrizolo[1,5-
alpyridin-2-
ylamino}-
benzamide

43R]B(4LChlordk NNH SI 410

363.9

=

24

_N
)—NH

N N\N

4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-
benzamide

348.0

25

N-(2-Morpholin-4-
yl-ethy!)-4-[5-(3-
trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-
benzamide

527.0

_N
i N\N/>—NH
26 ;—NH

N-(1-Methyl-
piperidin-4-yi)-4-[5-
(3-trifluoromethoxy-

phenyl)-

[1,2 4]triazolo[1,5-
alpyridin-2-
ylamino]-
benzamide

511.0

= -
o N-
27 Q/
N
OCF,

)—NH

N

CHj
H CHj

NHy

N-(2-Amino-2-
methyl-propyl)-4-[5-
(3-trifluoromethoxy-

phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

485.0
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nmor phol i n-4-yl -

L.(\i-

(3,4,5,6-t

phenyl)-amne 1 416.3 178 NH NN /N
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[1,2,4]triazolo[1
PCT/US2009/048041

[1,2,4]t
di net hyl

28

Le[ 1, 5-

a] pyri di n-
ri,\g;\l/)ne\l

H 2, 5-di am ne

NY2Rip N2 8Vl YR &
1 3&thyl)20[5N3-
trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a)pyridin-2-
ylamino]-
benzamide

526.1

29

A >=N
»—NH
E\ EN\N
;—NH
OCFs & '\
NH,

N-(2-Amino-ethyl)-
4-[5-(3-
trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-
benzamide

457.0

30

)—NH
E\ ;N\ N
OCF i/
,N_CH3
HaC

N-(2-
Dimethylamino-
ethyl)-4-[5-(3-
triffluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-
benzamide

485.1

31

>—NH

X N‘N

OCF3

N-Piperidin-4-yl-4-
_ [5-(3-
trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

497.3

32

~ )—NH

A N‘N

OCH3 N

[5-(4-Methoxy-
phenyl)-
[1,2,4]triazolof1,5-
a]pyridin-2-yl]-{4-
[(2-morpholin-4-yl-
ethylamino)-
methyl]-phenyl}-
amine
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33

/>—NH

NN
NH

"
<)

]

,, “CHs

4-[5-(4-
Methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N-(3-
morpholin-4-yl-
propyl)-benzamide

535.1

34

%NH

NN N‘N
NH

\_\N
/ “CHg &—>

]

4-[5-(4-
Methanesulfonyl-
phenyl)-

[1,2 4]triazolo[1,5-
alpyridin-2-
ylamino]-N-(2-
morpholin-4-yl-
ethyl)-benzamide

521.1

35

4-[5-(4-
Methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N,N-
dimethyl-
benzamide

436.1

36

4-[5-(4-
Methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
a)pyridin-2-
ylamino]-N-
piperidin-4-yl-
benzamide

491.3
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4-[5-(4-
Methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
a)pyridin-2-
ylamino]-N-
piperidin-4-
ylmethyl-
benzamide

505.1
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methyl-propyl)-4-[5-
(4-methanesulfonyl-

phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-
benzamide
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N />—NH
E ; ;—NH
O \—\

NH

N-(2-Piperazin-1-yl-
ethyl)-4-(5-p-tolyl-
[1,2,4]triazolo[1,5-

alpyridin-2-
ylamino)-
benzamide

40

N-(2-Amino-2-
methyl-propyl)-4-(5-
p-tolyl-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino)-
benzamide

41

4-[5-(3-
Methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-N-
piperidin-4-yl-
benzamide
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7 N\
z

N-Cyclohexyl-4-[5-
(3-methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-
benzamide
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NH

OCH;, OCH,4

{4-[(2-Methoxy-
ethylamino)-
methyl]-phenyl}-[5-
(4-methoxy-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-yl]-
amine

404
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7 N

~ >—NH

xN-y

OH
OCH;4

{4-[5-(4-Methoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-phenyl}-
methanol

347

52

CH
;—NH 3

NH,

N-(2-Amino-2-
methyl-propyl)-4-[5-
(3-fluoro-phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

491.1
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/>—NH

X N‘N
NH

4-[5-(4-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(3-
morpholin-4-yl-
propyl)-benzamide

491.2
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- N\N>—NH |
;—NH

4-[5-(4-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-
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benzamide
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461.1
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56

S

S

4-[5-(4-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
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piperidin-4-
ylmethyl-
benzamide

461.1
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X N\N

57

Cl

4-[5-(4-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a)pyridin-2-
ylamino]-N-(2-
morpholin-4-yl-
ethyl)-benzamide

477 1

/>—NH

X N\N E

N CHs,

4-[5-(4-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(2-
dimethylamino-
ethyl)-benzamide

435.1
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/>—NH

x N‘N z

4-[5-(4-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N,N-
dimethyl-
benzamide

392.2
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/>—NH

A N‘N
NH
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[1,2,4]triazolo[1,5-
a]pyridin-2-
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=N
NH
N N~N/>—
61
o)
CFs

N,N-Dimethyl-4-[5-
(4-trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5- 2
a]pyridin-2-
ylamino]-
benzamide

426.2

N
i N\N/>—NH
62 C;
NH
I

CF;

CH,

N-Methyl-4-[5-(4-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5- 2
alpyridin-2-
ylamino]-
benzamide

412.2

N
i N\N/>—NH
63 Q
NH

N-Piperidin-4-
yimethyl-4-[5-(4-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

495.2
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N N\N

N-Piperidin-4-yl-4-
[5-(4-
trifluoromethyl-

phenyl)- 2
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino}-
benzamide

481.1

65

4-[5-(3-
Methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2- 2
ylamino]-N-
piperidin-4-
ylmethyl-
benzamide
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4-[5-(3-
Methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N-(3-

(N morpholin-4-yl-
_) propyl)-benzamide

535.2
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4-[5-(3-
Methanesulfonyl-
phenyl)-

[1,2 4]triazolo[1,5-

NH alpyridin-2-
CHg ylamino}-N-methyl-

benzamide

422.0

2

68

4-[5-(3-
Methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-

/ ylamino]-N-(2-

{w morpholin-4-yl-

0 ethyl)-benzamide

5211

N

Ny
69
_CH
5-CHs
o)

N-(2-Amino-2-
methyl-propyl)-4-[5-
(3-methanesulfonyl-

phenyl)-
[1,2,4]triazolo[1,5-

\_|<CH3 alpyridin-2-

NH, ylamino]-
benzamide

479.0

70

N-(2-
Dimethylamino-
ethyl)-4-[5-(3-
methanesulfonyl-
phenyl)-
[1,2,4]triazolo[1,5-

N-CHj a]pyridin-2-

ylamino]-
benzamide

4791
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phenyl)- 2
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

450.9

« N\N/>—NH
72

N-Piperidin-4-
ylmethyl-4-(5-m-
tolyl-
[1,2,4]triazolo[1,5- 2
a]pyridin-2-
ylamino)-
benzamide

4411

« N\N/>—NH
73

N-(1-Methyl-
piperidin-4-yl)-4-(5-
m-tolyl-
[1,2,4]triazolo[1,5- 2
a]pyridin-2-
ylamino)-
benzamide

4411

N\N>—NH
74 E\ji ;

N-(3-Morpholin-4-
yl-propyl)-4-(5-m-
tolyl-
[1,2,4]triazolo[1,5- 2
alpyridin-2-
ylamino)-
benzamide

471.2

N />—NH
75 Q

N-Cyclohexyl-4-(5-
m-tolyl-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino)-
benzamide

426.1

~ )>—NH

NN N‘N
76 /

\

—N

{4-[5-(3,5-Difluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-pyridin-2-
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pyridin-4-yl)-
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ajpyridin-2-
ylamino]-pyridin-2-
yl}-methanol
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79

(2-Methyl-pyridin-4-
yh-[5-(2-
trifluoromethyl-
pyridin-4-yl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-yl]-
amine

371

80

(R)-1-[2-(2-Methyl-

pyridin-4-ylamino)-

[1,2,4]triazolo[1,5-
a]pyridin-5-yl}-
piperidin-3-ol

325.2

81

(2-Chloro-pyridin-4-
yl)-[5-(4-methoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-yl]-
amine

352

82

[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-yl]-(2-
methyl-pyridin-4-yl)-
amine

337

83

{4-[5-(1-Isobutyl-
1H-pyrazol-4-yl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino]-pyridin-2-
yl}-methanol
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N-Methyl-4-(5-m-
tolyl-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino)-
benzamide

358.0
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N-(2-Morpholin-4-
yl-ethyl)-4-(5-m-
tolyl-
[1,2,4]triazolo[1,5- 2
alpyridin-2-
ylamino)-
benzamide
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methyl-propyl)-4-(5
m-tolyl-
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a]pyridin-2-
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benzamide

415.0

NH
CH
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a]pyridin-2-
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NH
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CH,

N-Piperidin-4-
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tolyl-

a]pyridin-2-
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benzamide

[1,2 4]triazolo[1,5- 2

4411
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~ )—NH

o -N-N
NH

SN

CH3 N

)

0

N-(2-Morpholin-4-
yl-ethyl)-4-(5-p-
tolyl-

[1,2 4]triazolo[1,5- 2
a]pyridin-2-
ylamino)-
benzamide

457.2

99

N-(2-
Dimethylamino-
ethyl)-4-(5-p-tolyl-

a]pyridin-2-
ylamino)-
benzamide

[1,2,4]triazolo[1,5- 2

415.2

100

N-Piperidin-4-yl-4-
(5-p-tolyl-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino)-
benzamide

427.3
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N,N-Dimethyl-4-(5-
p-tolyl-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino)-
benzamide

3721
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NH

Met4v8-{4-Fluoro-
phenyl)-
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a)pyridin-2-
ylamino]-N-(1-
methyl-piperidin-4-
ylmethyl)-
benzamide

459.2
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4-[5-(4-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-
piperidin-4-
ylmethyl-
benzamide

4453
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7\

4-[5-(4-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(2-
morpholin-4-yl-
ethyl)-benzamide

461.2
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N-(2-Amino-2-
methyl-propyl)-4-[5-
(4-fluoro-phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

419.2
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N-(2-
Dimethylamino-
ethyl)-4-[5-(4-
fluoro-phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide
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piperidin-4-yl-
benzamide

N—

431.1
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Z =N
)—NH
N~y
CHs
N\
I O CHg

4-[5-(4-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N,N-
dimethyl-
benzamide

376.1
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=N
- N\N/>—NH

CF;

NH
0 \——CN—CHS

N-(1-Methyl-
piperidin-4-
ylmethyl)-4-[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino]-
benzamide

509.2
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A

-

7/

N~N

Cl

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(1-
methyl-piperidin-4-
ylmethyl)-
benzamide

475.2

111

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-
benzamide

364.1
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4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-methyl-
benzamide

378.0
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4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(2-
dimethylamino-
ethyl)-benzamide

435.2
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N
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NH,

N-(2-Amino-ethyl)-
4-[5-(3-chloro-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-
benzamide

407.1
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4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino]-N-
piperidin-4-
ylmethyl-
benzamide

445.0
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4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(2-
morpholin-4-yl-
ethyl)-benzamide

461.1
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4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-
piperidin-4-yl-
benzamide

431.0

118

4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N,N-
dimethyl-
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phenyl)-
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ajpyridin-2-
ylamino]-N-(3-
morpholin-4-yl-
propyl)-benzamide
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(3-fluoro-phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

430.2
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4-[5-(3-Fluoro-
phenyi)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(1-
methyl-piperidin-4-
yl)-benzamide

445.0

122

4-[5-(3-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-[3-(4-
methyl-piperazin-1-
yl)-propyl}-
benzamide

488.1
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5-(3,5-Difluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-ylamine
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CN
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4-[5-(3-Methoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
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piperidin-4-yl-
benzamide
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=
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N-Piperidin-4-yl-4-
[5-(4-
trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-
benzamide

497 1
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N-Cyclohexyl-4-[5-
(4-trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-
benzamide

496.2
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[5-(4-Fluoro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-yl}-(2-
methyl-pyridin-4-yl)-
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(4-Morpholin-4-yl-
phenyl)-[5-(4-
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phenyl)-
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phenyl)-
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ylamino]-
benzamide
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N-Methyl-4-[5-(4-
trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5- 2
ajpyridin-2-
ylamino]-
benzamide

428.2
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N-[3-(4-Methyl-
piperazin-1-yl)-
propyl]-4-{5-(4-
trifluoromethoxy-
phenyl)- 2
[1,2 4]triazolo[1,5-
alpyridin-2-
ylamino]-
benzamide

554.2
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N-[2-(4-Methyl-
piperazin-1-yl)-
ethyl]-4-[5-(4-
trifluoromethoxy-

phenyl)- 2
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-
benzamide

540.1

127




/\ H3cNH, H3C , A ,\ulSl
(Pyridin-2-ylam no) -
W@r@ynssemn- 5-yl | -
N-N Sa] pyridin-2-yl]-

phenyl) -
ester 6

I_BC,',
[1,2, 4]tri

CcH3 cH3 |
[1,2,4]triazol o 1, 5-

N-tert-Butyl - 3-

azol o[ 1, 5-

5- (3-1sopropyl -

[ 2-

carbam c aci d net hyl
311.2 WD 2009/ 155565PCT/ US2009/ 048041 NH2 N-

benzenesul fonam d e 1 423. 3 POCBUSOBIB048041

N Og
[1, 3
NH

tH3 ¢
2, 4] t
N-N H

147

H3 5-(3-1sopropyl - phen

a] pyri di n-

CH;j
NH CH,

NH,

OCF,

vl ) N-(2-Amino-2-
2mgkieyrphepyl)-238-
(4-trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

1 230

485.1

148

N-(2-
Dimethylamino-
ethyl)-4-[5-(4-
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benzamide
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N- (4- (4-|met M@ pigrer azi n- 1-yl ) pheny1) -3MNE (mor phol i nom
ethyl)phenyl)- [1,2,4]triazol o[[1, 5-al pyridi n-2-am ne

[ 0299] A |suspensi on of 4-[5-(3-Chloro-

N- (4- chljor N 1'3-5 (4- (ror phol i nonphéyyl)-phenyfl) - 10

[1, 2, 4] t ri % -aj pyridin-2- qqnznq(r(a’i@ﬂ)[m, 0.7

mvol ) . _1- mef hyl pi gerwzi ne (356 |y,

tris(@Phe i deneaset one) di pal | adlwg?nq N65 ng, 0207 | 4612
nol ), dges ar bong 456 ng, % 4 C’ar@a{lﬂ A, 5-

bi s(di pHenyl phosphi Ro) - 9,9- dinet &ﬁ Q?E\ES 10 ny,

0.0 mmul) in 1,4- di oxane ( mL) dl at ed by

m ctowaVe heating to 160 C for ﬂnzarm ®The

r eactiogdm xture was dil utedwi f h Et0Ac /300 - and

filtered thgugl nbte. The filjtrag trated

to give [a blgek r?:Js dye, which wa &‘[Q QQ%

pr epar at|i chr omat og g?&h 36 anol in

3: grh%c n ) _ @ | 4872
Hz, | 2 92¥|€m8f’90 33 H,

206,68 ( 4 Hyorp@owmél- 2| H),

3.18-3.1 1 profy)-Resmnridas) (m 4

H), | 2. 33 1z: 484.1. EXAMPLE 232

N (4—E nyl)-5-(3-(nethy|sulfon

yl) pheny , 5-A[PY3-Chidio2- am ne

- (et hy i, FRIAI e | al

gy“ %@' ; g' Rgint21€ Prpcedyre | 4835
esc¢ribe :

(pr opan- zol ?'%‘?—]%I'é&;rli dj ne-2-a

m ne and hheigpno-etnyl)-

4- (5- (3- - [ 1, 5e73Mid8z010] 1, 5- al

pyridi n-|2- vyl am no) benzal dehyde [0301] VMade by

foll g the procedure described 41_55 308 1qbePal ati on

of |

[ 5- 2,4] triazol (')[214 la%) n- 2-

yl] 4 d maki ng noA varl at i ons. 492 2
N- (4 oNret hyl ) phe %&ﬁ;t sul '

yl ) zo?0[ 1,5 - ne

[0302] TQ a “sol ution of hydroxy propyl)-

4- (5- (3-|(met hyl sul fonyl ) phenyl) { 1, beazamidgzol of 1, 5-

15 la]pyridin-2-ylam no)benzal dehyde (150 ny, 0[ 38

nmol ) in dichl or omet hane (50nm.) was added

dimethylamne (1 Min THF) (3.6 g, 28 mmol ). The

resulting mxture was stirred at 24 C for 1 h. Sodium
tri acet oxyborohydri de was then added to the reaction

m xt ur e.

sat urated aqueous sodi um bi car bonate sol uti on.
| ayer was dried over anhydrous
andi3®oncent r at ed.

col | ected organic 20

sodium s

After 16 h,

ul fate, filtered,

the m xture was quenched with
The

Purification by preparative thin | ayer chromatography

af forded the desired product (61 ng, 37%yvyield).
N-N , CH3OCH3 | s”

(ESI)

z: 421.9. EXAWPLE 233

LCVS
, 00




N- (4- ( Met hoxynet hyl ) pheny1) - 5- ( 3- (et hyl sul f onyl ) pheny

1)-11,2,

4] triazolo[1,5- al pyrid

i n-2-am ne

W@ 2600855358 (et hyl sul fonyl ) phenyl) -[ 1, 2, 4] t ri azpdDP32089/648041

| pyridin-2- ylam no)phenyl) et hano

sol ution of
4- (5-(3-(net hyl sul fonyl ) pheny1)41,2,4]triazolo[1,5- 10

[0303] To a

a) pyri di
in fetrg
ng, | 0. 57
nixt g
renpve

was | pur i
to affor
LCMB 15(
N (4- (VB

n_
hy

Slno)benzaldehyd
an\' was added so
1) at C. After 3
fi ed theQugh Celite
in to prorvided th
fied by pregparative thin
d the desired pro
ESI) mlz: 395. 1.

~

e (Afsl(mhlo}oﬁ
drlde

e e
Tl

b 4

3‘686
bénzamide
3- (et hyl sul f ony

nmol )
(22

=)

ohi
gr aphy
) .

) pheny

475.2

-1, 2,
[0304]To
[1,2,4]t
I (200 n
was | 464y
0.51 mmuo
m xfure
di chl ord
over anh
cong¢entr

t hoxymet hyl ) pheny1) - 5- (
gzol o[ 1, 5- alpyr|

]pyrldln 2-
[) in ding

@ N pot assi u

') ~ané@' i odafret ﬁft
was partitioned NMee
nmet hane. The col keet ed

ydr ous sodiun1su|fate

D||r| fi r\nf| on h\l

di r-p5-¥Chéoro-
met hy paahylpnyl ) p
)[11 anm iRzl ngl )

t hyl apyhisiexsde (

e 2

Gty e =
gaéﬁ% ﬁ'%er wa

’é%ﬁm ﬁd_

henyl) -
net hano
2 mL

Y,
ction

s dried

475.2

chr omat g
% . | LCVH
5N-tert-
| am| 16p4
al pyri di
3- (2-am
but y
proc¢

AT T o,

af forded the des
409. 0. EXAN
4-(2-(pyrro
l o[ 1, 5-

1) benzgnesulf

no={ 1 ce, 4] t&i azal o[ H5-
zenesul f onam de [030%]
e described for the pre

il ti2riltriazoladd Rox
a]pyridin-2-

m |[dglamino]-benzoyl}-

al piperdizim-Hyyl) -

Made difahiehd owi n

paration of 5-[3t

y) pheny
2

N-tert-
g the

475.2

10( propa
-am ne 4
3-(2-(4-b
n-54yl)-

fol | aé6n
of B N

(4-c¢hl or
]tritazol
non4crit
N-tert-b

n- 2-yl)phenyl T[T, 2, 4] tr
nd kl@g non- critical

hemwHanm no) - [ 1, 2,
I\I_t Q

gt

ophenyXg - 5- (4 phpl i
o[ 1, 5- a] pyri di n-2~am
ical variations.

utyl-3-(2-(4-(2-(pyrro

varl
4£ @

' a241[51t310511&bpyr

repa
yammo--

n@%té%%gﬂ ﬁH@ﬁy%)
ne and“ﬁﬁ
benzannde

idin-1-yl)ethoxy

di ne-2

pyri di

- a
3)’ | Made by

rati?n

[1,2,4

phenyl

448.2

am no) - [
a] pyri di
[0307] As
ol o] 1, 5-
a] pyriPdi
mg, {0.3

in 2-(py
C under

reaction
W t h—ett

12,4]triazol o[ 1, 5-
n-5 ¥nzenesul f onam d

ol Uty g??“ 2- (4- br onop

rrolidin-1-yP)et ol (2
a nitrogen atnosph&fe.
5 mxture was cool ed

{4-[5-(3-Chloro-
e phenyl)-
hemnyl 4jrare)cfl,52,
a]pyndln 2-

gﬁS it d
- rqg%J
ted
Af t'e 6the
to 2@

acat
A

Thia

c-r\l it

Altriaz

1502

3 mol )
at 140

?J}Wdlluied

anch
ashed

od

448.1

w th wat

v
yl

er.

ate /1(\ faa I
AL \ |

A~ > U\J LIl } LILIL]

filte

on
A>3 U ult T uUTl V\IMQ V

red, and concent

The coll ected organic was dried over
anhydr ous sodi um sul f at e,

r at ed.

Purification by preparative thin | ayer chromatography

af forded the desired product (58.5 ng,

36% vyi el

d) .

LCVMS (ESI) mz: 535.3. 11-1 NWR (400 MHz, DMBSO d6), 8:
9.44 10 (s, 1 H, 8.64 (s, 1 H, 8.21- 8.19(d, J =8
Hz, 1 H, 8.10-7.99 (d, J = 83z, 1 H, 7.78 (m 1 H),
7.66-7.57 (m 5 H), 7.24-7.22 (d, J =8 Hz, 1 H),
6.90-6.88 (d, J =8 Hz, 2 H), 4.15-4.10 (m 2 H).
3.20-3.10 (m 3H), 2.89-3.05 (m 3 H), 1.83-1.79 (m 4
H, 1.11 (s, 9 H. EXAWPLE 235 15




N- (6- (4- Met hyl pi perazi n-1-yl)pyridin-3-yl)-5-(3-(nethy

| sul f on

WO 2002/183565 | azol o[ 1, 5- al pyri di n-2- am ne

yl') pheny1) -

N- (6-fl uoropyridin-3-yl)-5-(3-(nethyl sul fonyl)phenyl)4

1,2,4]triazol o[ 1,5- 20a] pyri di n-2-am ne

[ 0308]

Made by

followi ng the procedure described for the preparation

PCT/US2009/048041

of b N
(4-¢chlo
]Jtriazo
noni{ cri
200

erazi n-

D/1685

r oMl) - 5- (4- (nor phol
I|d[1,{5->aYpyr i di n-2- ani
t|i ons. WO

4 09/048041 N-
] )=
trrazo@o[l % al
n of

dor opyri di n-3-y1)-5-(3-

riazol n[1 5- 21 n\/ririin 2

dHlny_
i n-2-an

4-[5-(3-Chloro-

e (AR jRlbRY1,5-
ak)ﬁm

nonet plyényrenyl) -

[1,2,4

458.2

1- methylprperazrne
40 C)—After 16 h, th
QIMyI etate (100
washe th water,
ncentraged. pPurif
er r éirat oge'ap afjf or
). MWB(ES) mz:

6 10 .69 (s, 1 H,

1t
W t

8.

4. 2.

(5"0[’55 FyChoramp
e reaghe®)-ni xt u
L. A1trazolof b B t
andalppadioe?-l ect
| gains]-NYurahepa

ded tyigetigg r ed

11Berﬁ‘£\4?nﬁé00 M
30 (s, 1 8.

re was
i ng

ed 2
rative
pr oduct
Hz,
16-8. 14

444 1

2-acet am do- N- (5-(3- (net

8. 03-8. 01 ¢

ul fg
zol
stqu
,5-al pyridin-2- vy cet a

N-(54 3-( th
-a]pyrldln 2- yl)t

a]pyridin-2-
nyeﬂamy&pm(sn 2,

Sr%@amcnem 1. yI-

6 My 3 47 nnnl

(’g‘ﬁww 507, 45 (Im 42[5-&3-5%]@0- (s:
( -3.34 (m 4 Hpheylro(s,
S ( 47 (s, 3 |H[1,2@{KebB[256

1H),
3 H),
N CH3
2
Altriaz

2 4jtri
a

5 00

475.2

n of N-Acetylglycine (40
itn pyridine (10 nmL) was
ne, (910 ny, 3.4
sarbon tetrab

|
WO 2009/ 1555
1 equiv) was 't he

m ne
mol ,
at 0 C. After 5 MIx

the

addéds-(3-Chloro-
7 mmopheylB0 equ
r ¢m2oidtriakolidd1 &-
t heajpgadint2ng y
Iarihrrﬁa]fphenyl

5%33,% i

eact’i on m XtU
[P

Q.)

v) at
3. 47

elldw

, b-a] pyr
(D. 200

eaction
re was

460.2

P |
cu
aqueous
chl or of

Cemp
by I as
anmoni u
product

(400 MHz

1. 1tHz,

reacti o

+ 2N
LS LY) Lb IIU DlIIICU over

anol were s
The sol ut

riat g ul ting
h colamfichr og® o aphy

m hydr oxi de in d@ or one
as white solid 0 ng,
, CD30D) 6 8.65 (s®Ms1 H

a AHdNne

A bi-ear bonat e sol uFr ohlF-EHChilgro-
e

v
n
e
i

LY DalUl at CU

«Q -

quenpheanyly adde
i g, 2isriazelo[1,5-
r esapbyeidiwe®- pur
( 10¢arehdlagy. 1
H@lﬁ‘;ﬂ)cybfbh@&%l?f

1 H, 808 (dd, J=729

78%%?%@ g’e

0 H)

460.2

-7.70
107. 36
(s,

| sul f on

y1)t hi azol -

(m
3 H,

2 H), 7.66 (dd,
(dd, J= 7.2, 1.2 Hz,
2.04 (s, 3Iﬁ.
yl) phenyl)-[1, 2
5-am ne

[ 0311] Asol ut i onof 2- acet am do- N- (5- ( 3- (et hyl sul f onyeph
[1,2,4]triazolo[1,5-a]B2ridin-2-ypacetam de (46

enyl) -
mg, 0.1

(190 nm,

for 6 h
vacuo,

wat er and ethyl

o, .

2 mol, 1 equiv) and

0.48 mmol, 4.0 equiv)

was heat ed under

15 Lawesson's reagent

refl ux

r. The reaction m xture was concentrated in
and the resulting residue was diluted with

acet at e

The product was coIIected by




5. 00 equiv)
(0.980 g,
wa@etoatisses of 2- met hyl
[1,2,4]triazolo [1,5-a] pyridin-2-yethiazol

0.387 mmol, 5.00 equi
-N-(5-(3-

V).

-5 -a

in pyridine (0.5 m) was added i odi ne
After 30 m n,
(et hyl sul f onyl P@ITE83089/048041

a

mne 5

(0.030 g, 0.08 mml, 1 equiv) in pyridine (0.5 nL) was

added to the reaction mxture. The reaction m xture

was | mai nt ai n NO C for 1 h bef ¢5€¢3uswpropg-to|l 24 C

After 2|h, t ct m xture was pheggptrated in

vacyo._ The resul ting/ residue was [pgr4]trtdzgr¢fqu5betvveen

sat UrldBdd aqueous sodidm bi car bo éﬁﬂd29 5 1 344.2
acetate.| The iy was col | ect g th B8 _gr 10
anhydrous sodi um!sul fate, filtere conc 1)1 rat ed.
Puri{ficdtion by flash coI unmm chromato %y (10%

met kanol —1 0% araRum ||yu| oxid ||| UI onet ||a"‘|e)

yi el ded |a yelTo :%LNH(G 0 ny, 20@J9T%Lﬂz° RYF NVR (400

M-z, CDJOD) 638" f>¢ i1lﬂmm%%§ 7.9

Hz, , 8. (t, B oHd Hz, 2 H)

7. 70]1th|) 1 .63 45 (m 2 Hlpyniding-yldd- 3| = 1 344.2
1521.1, |7.3 ¥, 3.21 (s, [anephyl-pysdingzyl)3| H) .

EXAIVPLE |238 CH, amine

5- (3- (Mgt hyl sul fonyl ) pheny1) - N-|(1-(tet rahydro 2H pyr an
-4-y1) - IH pyr -yl)- [5 4Iso ro

11, 2, 4] t|ri azol . ridin-2- P00
4-nitro-|1-(tetr hydro pyr an- -[;,/%) ?z:)ol e

[ 0313]Brlocedur dapt from Zab e] d 2 onr atl, 4153
K. M: Haidlelal M Tetvanedran TRYE4INAYE(449 2906,

WO 2009/(155565PCT/ US2008/ 048041 [d@‘i’lﬂh? ”‘Ué‘ol utl on of
4-nitr o-|1H pyeazete (0.40%y, 3.5 RRRIVD-amEgui v), 4-
hydnoxy-it et rahydropyran (0.36 g, 3 6 mml 1.0 equiv)
and|tripghenyl ?ﬁgne (1.1 g, 4[32(@wdedimethéeqli v) in

t et fahydr of urlapN(¥0 RL) at 20 G was pHeey)-

di begzigl azodi car boxy e (1.1 g, [41264]tm;zl010[153 DqU|¥)

in Bt r ah fura 2 n) overa] yAdiR-2-figr B hr 432.3
the|readtion s4 g wa¥goncent S’E Hoﬂn-\ﬂa uo and
the|resul ting §&sl dueW&@O puri fii ‘gé/’ﬁf um

chr omat qgr aphy (50% et hyl ™ acet at P e)xanes tp

af f ord asywhi-tesotid (568 etg)y——1H

NVR| (400 OBiNH 3 8.64 (S|, H: ?hh yy3 1H),

4.49 (s, Mg - Y3104 (m 2H), Mefhybb %(nlzw,

2. 2447%. 04H {_HPN TN a 0[124]”aZO o[, y 416.3
1-(tetra pyran-g¢-y1)-1H pIPREEIN-2ry e

[ 0315] A n &t morpholin-4-yl-

4-nitro-|1- (t et®&hydr o- 2H@yr an- |4- yaherny-ayingzol £( 568

ny, [2.88 mml, 1 equiv) in nmethanol was circul ated

t hrough |a H Cyhe(y) 15 Conti nuoudstHeMethakyogenati on
reag¢tor |(ThallesNanp)nditted with a ppheagi-um on| carbon

cat al yst| cart '(Tg@ at) 0 C. The qq)lzlqmgzd)kqwlwt on was
concengriat ed A _vacuf_t® afford ﬁamg\@ lch was 1 401
used w tjhout ther p ificat|0(3 Jo yi el d).

LCME (ESI) m 168. 0. _cH3 |, é}ﬁ idi yI

2024i odg- 5- ( 3-¢¢mat hyl su nyl ) phen % ihlﬁ azol of

1, 51al pyri dine [0316] Made by fol | o epr ocedure
described—+or—thepreparation—of—2

i odo- 5- (4- net hoxyphenyl)-[1, 2,4]triazol o[ 1, 5-a]pyridin

e and maki ng noncritical variations.

5- (3- (Met hyl sul fonyl ) phenyl)-N-(1-(tetrahydro-2H pyran

-4-y1)-1H pyrazol
rl, 2,41triazolo[ 1, 5-al pyridi n-2-am ne

suspensi

1- (tetrahydro-2H pyran-4-yl) -188 pyr azol

_4_y1) -

on of

[0317] A

-4-am ne




(50.0 nyg,

0.299 mol ,

1.2 equiv),
2-10do-5-(3-(nethyl sul fonyl) phenyl) -
WO 2002/18356% | azol o[ 1, 5-a] pyri dine (0.100 g,

5

0. 24BCTmed009/048041

equi v), tris(dibenzylideneacetone)di palladium (0)
(17.0 ng, 0.019 mmol, 0.075 equiv),
4, 5- bi s(di phenyl phosphi no) - 9, 9-di net hyl xant hene (21.6
ng, | 0. 037 mmol QI 150 equiv), and INEb&«bt(drt - but oxi de
in di oxgne (£ nT) »wRs heated at ]m&hﬁxfl@heﬂ@)m n under
m cfowave radi altiNon. e reacti orl11 i Atrigz8lopRs- [10
parti gcned bgt ween ﬁ_ﬁNf sat ur at Eg H-@- odi um 4 361
chl ori sol bn an tgé’c acet 0/2 leous | ayer
was | extrlactedy® t h et, et at|e d| nmbj ned
or gani c |ext r aots; vvere dr| ed over y 8ly1 d| um
sulfate,| filtered, and concentr|a ?lfq catlon by
pr epar atlive HPL (‘ provi-ded pr odt r\f (11 1194
i ;f/LQQHI\/Hz, DI\/SO de)[57§ Mgt@éy(s 1H,
, 7.9 peenyd)-H), 8| 13 (d,
@fdﬁh J o {626iltr@zeloff.5- 2 H) | 4 332
.| 7Talpgridim2-¢}48-, |7. 40
.23 (m 1 H, 4. 31 (IMmethyHpyridn9byljd, J=
1 2 Hocd 52 - 3.39 (m 2 H, anthé (s, 3 H),
1.89 (m| 4 H. [0318] Exanpl es 239-438 shown in [Table 2
wer ¢ prepare reral I'y 20t ol [ gw ng- (“h@ethoxy-
aboye- dgscri es. For each cgppgypd shown in
Table 2,/ the an%l e er folll E 1579 _ip the
Met hd81dol u ABLE St rucit g gez @ﬁg LCVS 1 402
(ES!) mijz 23 / \/ N .-- o? -
(hydr oxyrret hyl F¥r| -Dyl ani|no ymorphoiin-4-yl-
[1,2, 4]t|ri azol - a] pﬁ.d. n-|5- l}h%rbf'p%ff‘lrlﬁ n-B-ol 5
341 2009/ 155565PCT/ US2009/-048041 240 NN/ \ cH3
11Th Y g 42- et hyl pyridin- A2- Wﬂ%ﬁ?’ﬁd’)‘oro'
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
182 . ylamino}- 2 507.2
CHs benzoylamino}-
0—CHs|  ethyl)-carbamic
s | acid tert-butyl ester
N 4-{4-[5-(3-Chloro-
s [1 24%?rieanzy;)|;)[1 5
183 /—/<O alpyridin-2- 2 447 1
o N  NH ylamino]-benzoyl}-
Jd ) .
piperazin-2-one
N 4-[5-(3-Chloro-
« NN phenyl)-
N [1,2,4]triazolo[1,5-
184 ajpyridin-2- 2 4221
o NH ylamino]-N-(2-
0 methoxy-ethyl)-
OCHj :
benzamide

134




[1,2,4]triazol o 1, 5-
325.2 241

ocH3 / \

N NNcH, HN a] pyr

a] pyridin-5- yl)piperidin-4-ol 5

id

WO 281355361 3, 5- di et hyl pi peri di n-1- yl) (4-(5- (BET/US2009/048041

met hoxyphenyl) -

[1,2 ,4]triazolo[1,5-

i n-2-

yl am no) phenyl ) met hanone 2 455.2 242 ocH3 \

H H 44543- net hoxyphenyl) -

[1,2,4]triazol 0[1,5-

N HNio

aj p)
beni

ridi
ram d

185

n- 2-
e J747T9.2 343

NN

Cl o

| gmi no) - N-(2- (ph

enyv-lr{RChetrby| )
ocH3phenyl)- NNH1
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-((S)-1-
hydroxymethyl-2,2-
dimethyl-propyl)-
benzamide

-110CH

464.2

186

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-N-[2-(4-
methyl-piperazin-1-
yh)-ethyl]-
benzamide

490.1

187

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(1-
methyl-piperidin-4-
yl)-benzamide

461.2

188

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-[3-(4-
methyl-piperazin-1-
yh)-propyll-
benzamide

504 .1

189

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-(2-
morpholin-4-yl-
ethyl)-benzamide

477.0

135




| eEN3 N- (2- net hoxyet hyl)- 4-(5-(3-
[1,2,4]triazolo[1, 5-

WA 1®90553431 OCH3 \

4-(5-(3- net hoxyphenyl ) -
a] pyridin-2- ylam no)benzam de 2 456. 2

rnet hoxypheny1l) -
a] pyridi n-2- ylam no) benzam de 2

HN io N- (cycl ohexyl met hyl BET/US2009/048041

1 245

[1,2,4]triazol o[ 1, 5-

WO

ocH3 "

11

T HN|i
et hyl
P, 4] 1

190

2009/ 155565PCT/ US2009/ 04804

sy LA
-4- (5-(3-
] pyri di n-

NH

e hBRAR R
n‘e ) -
2- yl phemby )
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N-(3-
morpholin-4-yl-
propyl)-benzamide

benzanni de 2

2

491.0

N~N
191

Cl

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-
piperidin-4-
ylmethyl-
benzamide

461.0

192

4-[5-(3-Chioro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-
piperidin-4-yl-
benzamide

447.0

193

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino]-N-(2-
piperazin-1-yl-
ethyl)-benzamide

476.2

194

Cl

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-N-
cyclohexyl-
benzamide

445.9

195

CN

3-[2-(2-Methyl-
pyridin-4-ylamino)-
[1,2,4]triazolo[1,5-
alpyridin-5-yl}-
benzonitrile

327.2
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487.3 246 OCH3 / NN T HNis. [111111CH3 ocH3 N (3-
(i sopropyl am no) pro pyl)-4-(5-(3- methoxyphenyl) -
al pyrid in-2- ylam no) berZEDET09/@48041

WO 1002183565 | azol o 1, 5-
459.2 247 cH3 IDNH\ 4. NN T HN S5H N, k...H3 44543-
acet am dophenyl)- [1,2,4]triazol o[1,5- a] pyri di n- 2-

nmet hyl benzani de 2 401.2 248 cH3 (31 NH

yl am no) - N-
(2-Methyl-pyridin-4-

yh-[5-(3-
/>7 N trifluoromethyl-
196 éi?§—CH3 phenyl)- 1 370.2
N [1,2,4]triazolo[1,5-

a]pyridin-2-yl]-

CFs
amine

4-[5-(3-

=N Trifluoromethyl-
N/>_NH phenyl)-
197 [1,2,4]triazolo[1,5- 2 398.0
a]pyridin-2-
ylamino]-

benzamide

N-Cyclohexyl-4-[5-

N‘N/>_ NH (3-trifluoromethyl-
phenyl)-
198 [1,2,4]triazolo[1,5- 2 480.2
alpyridin-2-

ylamino]-
benzamide

N-
Cyclopropylmethyl-
4-{5-(3-

trifluoromethyl-
452.2

>—NH
N‘N
199 phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
%NEN i/*

ylamino}-
benzamide

N-Piperidin-4-
yimethyl-4-[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5- 2 495.2
alpyridin-2-
ylamino}-
benzamide

200
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I\ N,

WQ b@oilses$s N- ( 2-

"NTHNSHN,,,.
acet am dophenyl) -

[1, 2, 4]tr|azol o[ 1, 5-
(di met hyl am no) et h yl) benzam deCRUSH89/@48041

.CH3 CH3 4-(5-(3-
a] pyridi n-

WD 2009/ 155565PCT/ US2009/ 048041 249 CH3 O NH "

HN [ al’

N o.,, NH 44543-
[1,2,4]triazo| o[l 5-

al pyri di n-

acet am dophenyl ) -

2- vl am no) - N-(2-

2-

Ni v

Der azi 1-
CNT HN aft

(pi
1\ 1

201

/>—NH

pethyl) benzam d

e N2C4elebatyRgds:y 4,
(3-trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

a /

4521

202

N-tert-Butyl-4-[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino]-
benzamide

4541

203

N-(2-Piperazin-1-yl-
ethyl)-4-[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

510.2

204

HaC

N-(2-
Dimethylamino-
ethyl)-4-[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

469.2

205

N-Methyl-4-[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

4121
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W

VEEN- 1,
2, 4]tr|azol o[ 1, 5-

, N HN SEr\|I NCH H3 o 4-

1,2,4]triazolo[1,5-

et hyl am no) et hyI )b enzannide 2 435.2 252 / \iq.

N k---/ 44544-

chl or ophenyl) -

al pyridin-2- ylam no)-N(2-

(5- (4-

chl or ophenyl) -

a] pyridin-2- ylam no)-N-(2-

I

[1,
@ pooondisesli n- 1- yl ) et hyl ) benzam de 2 461. 2 251PAT/US2009/048041
1

[

(

C ]

NXCH3 r Nc
[1,2, 4]t
- di ret hyl p|

(5 (4-
zof,0 -
eri

206

chl or ophery4(2-Morpholin-4-

a] pyri di n-

2- yybtiyl)pp)FIENy

- yI ) et hanonetrlﬁuoromethyl—

”3

O

phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

) (3,5

511.0

ng)-NH

207

\CH3

N-[2-(4-Methyl-
piperazin-1-yl)-
ethyl]-4-[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-
benzamide

5241

208

N\N/>—NH

CH3

N-(1-Methyl-
piperidin-4-yl)-4-[5-
(3-trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino]-
benzamide

495.1

209

»—NH
T

N-[3-(4-Methyl-
piperazin-1-yl)-
propyl]-4-[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino]-
benzamide

538.3

210

N-Piperidin-4-yl-4-
[5-(3-
trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino}-
benzamide

481.0
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460.2 253 / \4.
H 4-(5-(4- c
WQ b@oilses$s N- ( 2-

WD 2009/ 155565PCT/ US2009/ 048041 254 \ | el

ENI OCH 3 O 4-(5-(4- chl orophenyl) -

[1,2,4]triazolo

ci 1\IN 1,1,2,4]triazolo[1 HN 11140 N

hl or ophenyl)- [,

5- a]pyrid in-2-

(phenyl am no) et hyl ) benzam de PCHB832089/048041

[1,5- a]lpyridin-

N -TIN

2- ylam no)-N(2-

met hoxyet hyl ) be

calpyridin
X N\N
21

nz am de 2 422.1
o 4 (5-(4- chlo

;—NH CH3
NH2

299-(2iAammohN
raptemplopyl)-4-[5-
(3-trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino}-
benzamide

469.2

N~
212 C;
OCF,

/>—NH

Hj

N,N-Dimethyl-4-[5-
(3-trifluoromethoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino]-
benzamide

N />—NH
213 Q

4-[5-(3-Chloro-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-
ylamino}-N,N-
dimethyl-
benzamide

N />—NH
214 Q

N,N-Dimethyl-4-[5-
(3-trifluoromethyl-
phenyl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino]-
benzamide

N~
215 Q
OCH,

/>—NH

4-[5-(3-Methoxy-
phenyl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-
ylamino]-N,N-
dimethyl-
benzamide

216

X N‘N

/>—NH

OCHs QN‘W
o

[5-(3-Methoxy-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-yl]-(4-
morpholin-4-yl-
phenyl)-amine

402.3
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[1,2,4]triazolo[1,5- ylam no)-N (cycl ohexyl nethyl)b
\fp s-cH3 8 NSNia |' WOH o

wa2{09A%%65 ( et hyl sul f onyl ) phe ny1) -
[1,2,4]triazol o[1,5- a]pyridin-2- ylam no)benzoic acid

enzam de 2 460.2 256 9 /

2 408.9 257 / \ 0 cF, Ns'N O OH O 4-(5-(4-

(trifluoronethyl)phe nyl)-

[1,2. 4]triazolo[1,5-

PCT/US2009/048041

217

[1,2,4]triazolo[1,5-
a]pyridin-5-yl]-
benzonitrile

a] pyri dijn- 2- S;ﬁi‘ or\a_'benzm c aqi g{_[%_(%%ao%%%ﬁ_
G NNCHN P Ny 4-yl-phenylamino)-

397.2

N
- N\N/>—NH
218 Q
N
CF,4

(4-Morpholin-4-yl-
phenyl)-[5-(3-
trifluoromethyl-
phenyl)-

[1,2,4]triazolo[1,5-
Q} alpyridin-2-yl]-

amine

440.2

- N\N>—NH2
219

4-(2-Amino-
[1,2,4]triazolo[1,5-
aJpyridin-5-yl)-
benzonitrile

236.1

220

[5-(3-Isopropyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-yl]-(2-
methyl-pyridin-4-yl)
amine

344.2

221

[5-(4-Methoxy-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-yl]-[4-(4-

N
OCHj, Q_w methyl-piperazin-1-

CH, yh-phenyl]-amine

415.3

X N\N

222 CHs
HsC™ S

7\

N,N-Dimethyl-3-{2-
[4-(4-methyl-
piperazin-1-yl)-
phenylamino}-

N [1,2,4]triazolo[1,5-
§:> aJpyridin-5-yl}-
benzenesulfonamid

e

492.3
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i1tP-OH 0 4-(5-(3-

chl or ophenyl ) -

[1,2,4]triazol o 1, 5-

a] pyridin-2- ylam no)benzoic acid 2 365.0 WO
WQ2M9N3BEH65PCT/ US2009/ 048041 259 / \lik ocF3 RETWPSR00%048041

HNL, LWOH o 4-(5-(4-
[1,2,4]triazol o 1, 5-

(trifluoromethoxy)p henyl)-

a] pyridin-2- yl am no) benzoic acid

2 415.1 260 \.

,"s"o -- \

cH3 HN i 0O CH

4-
[1,

5- (3] (et hyl
2, 4] t|ri azol of

doyl ) phe ny
\N/g‘[ yridi n-

1)+ .
22 55/({38 —e #}%}}l_%rghzo'

I C

223

[1,2,4]triazolo[1,5-
ajpyridin-2-ylamine

279.1

224

[5-(3-Isopropyl-
phenyl)-
[1,2,4]triazolo[1,5-
alpyridin-2-yl]-(4-
morpholin-4-yl-
phenyl)-amine

414.3

225 H
N

N-Isopropyl-3-{2-[4-
(4-methyl-
piperazin-1-yl)-
phenylamino}-
[1,2,4]triazolo[1,5-
aJpyridin-5-yl}-
benzenesulfonamid
e

506.3

226

N-tert-Butyl-3-[2-(4-
morpholin-4-yl-
phenylamino)-

[1,2,4]triazolo[1,5-
a]pyridin-5-yl]-
benzenesulfonamid
e

507.4

227

N-tert-Butyl-3-[2-
(pyridin-2-ylamino)-
[1,2,4]triazolo[1,5-
alpyridin-5-yl]-
benzenesulfonamid
e

423.3

228

CH,
CHs;

[5-(3-Isopropyl-
phenyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-yl]-
carbamic acid
methyl ester

311.2

142




acid 2 409.1 261 / \4,

4- (5-(3-chl oro-4- nethoxyphenyl) -

ocH3 NNa HN i 00 OH
[1,2,4]triazolo[1, 5-

W@r@ynsdemn- 2- yl am no) benzoic acid 2 395.1 262P¢T/US2009/048041

10

,» NN-cH3 yH3c' HN i 00
[1,2,4]triazol o 1, 5-

OH (di net hyl am no) phe nyl) -

a] pyridin-2- yl am no) benzoic acid

2 373.9 263 4-(5-(4- carboxyphenyl) -
[1,2,4]triazol ol a.JFPyri di n-|2- yl am no) benzoj ¢ acid
2 375.0 Ny P 5-(3-Isopropyl-
phenyl)-
229 [1,2,4]triazolo[1,5- 1 253.1
CHs ajpyridin-2-ylamine
CHg
\ N-tert-Butyl-3-{2-[4-
= N
>—NH (4-methyl-
SN piperazin-1-yl)-
phenylamino]-
2301 o N N [1,2,4]triazolo[1,5- 3 520.3
HaCHiC/ oA Q__[} apyridin-5-yl}-
cH, | benzenesulfonamid
e
EXAMPLE 231
_N
i N\N/>—NH
B
N &N\
(0o CHa

N-(4-(4-Methylpiperazin-1-yl)phenyl)-5-(4-(morpholinomethyl)phenyl)-

[1.2.4]1triazolo[1.5-a]pyridin-2-amine

b

4-(4-(4.4.5.5-tetramethyl-1.3.2-dioxaborolan-2-yl)benzyl)morpholine

[0296]

A solution of 4-(4-bromobenzyl)morpholine (2.0 g, 7.8 mmol),

bis(pinacolato)diboron (2.4 g, 9.4 mmol), potassium acetate (1.1 g, 12 mmol)

and 1,1°-bis(diphenylphosphino)ferrocenepalladium(Il) chloride (660 mg, 0.1

mmol) in DMF was heated at 80 °C overnight. The reaction mixture was

cooled to room temperature and diluted with ethyl acetate (100 mL). The

resulting solution was washed with saturated aqueous sodium chloride (3 x 50
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/'\ .OHNJj 1 HN O CH 264 /. N1 HNioO OH
4-(5-(4- fluorophenyl)- [1,2,4]triazolo[1l,5-

W@r@ynsdemn- 2- yl am no) benzoic acid 2 348.8 WPCT/US2009/048041
2009/ 155565PCT/ US2009/ 048041 265 / \ cH3 NN HN 0 OH
4-(5-p-tolyl- [1,2,4]triazolo[1,5- a]pyridin-2-
yl am no) benzoic acid 2 344.9 266

mL). The collected organic fraction was dried over anhydrous sodium sulfate,

filtered, and concentrated in vacuo to afford the desired product which was

used without further purification (2 g, 84% yield).

=N

)—NH,

> N‘N

b

5 5-(4-(morpholinomethyl)phenyl)-[1.2.41triazolo[1,5-a]pyridin-2-amine

[0297] A solution of  4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzyl)morpholine (1.9 g, 6.3 mmol), S5-bromo-[1,2,4]triazolo[1,5-
a]pyridine-2-amine (1 g, 5 mmol), 1,1°-
bis(diphenylphosphino)ferrocenepalladium(Il) chloride (250 mg, 0.63 mmol),

10 and cesium carbonate (4.1 g, 12.6 mmol) in 10:1 dimethoxyethane / water (11
mL) was heated at 140 °C under microwave radiation for 1 h. The reaction
mixture was diluted with ethyl acetate (200 mL), and the resulting suspension
was filtered through celite. The filtrate was concentrated, and the resulting
residue was purified by flash column chromatography (petroleum ether —

15 ethyl acetate) to provide product (1 g, 69% yield). LCMS (ESI) m/z: 310.

Cl

N-(4-chlorophenyl)-5-(4-(morpholinomethyl)phenyl)-[1.2 .4]triazolo[1.5-
alpyridin-2-amine

[0298] A suspension of 5-(4-(morpholinomethyl)phenyl)-[1,2,4}triazolo[1,5-

20 a]pyridin-2-amine (0.50 g, 1.6 mmol), 1-bromo-4-chlorobenzene (340 mg, 1.8
mmol), tris(dibenzylideneacetone)dipalladium (0) (147 mg, 0.16 mmol),

cesium carbonate (782 mg, 2.4 mmol), and 4,5-bis(diphenylphosphino)-9,9-
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n 1.

CH3 Nz OHo 4-(5-mtolyl- [1,2,4]triazolo[1, 5-

al pyridin-2- ylam no)benzoic acid 2 344.8 267 / \
WO R609/15565 NN | O HN I VWO HN ' N NH 44543- PCT/US2009/048041
(met hyl sul fonyl ) phe nyl)- [1,2,4]triazol o[ 1, 5-
a] pyridin-2- ylam no)-N-(2- (piperazin-1-
yl )ethyl )benzam de 2 519.9 268 / OCH3 N HN 5 H N CcH3
4- ( 5- ( dimetiestiemxtyenb €94/ i 0.16 mmol) in 1,4-dioxane (50 mL) was heated to

10

15

20

25

reflux for 2 days. The reaction mixture was diluted with ethyl acetate (300
mL), and the resulting suspension was filtered though celite. Concentration of
the filtrate in vacuo provided crude product, which was purified by flash
column chromatography (petroleum ether — ethyl acetate) to give product

(300 mg, 44% vyield). LCMS (ESI) m/z: 421.

N-(4-(4-methylpiperazin-1-vl)phenyl)-5-(4-(morpholinomethyl)phenyl)-

[1,2.4]triazolo[ 1.5-a]pyridin-2-amine

[0299] A suspension of N-(4-chlorophenyl)-5-(4-(morpholinomethyl)phenyl)-

[1,2,4]triazolo[1,5-a}pyridin-2-amine (300 mg, 0.7 mmol), 1-methylpiperazine
(356 mg, 3.6 mmol), tris(dibenzylideneacetone)dipalladium (0) (65 mg, 0.07
mmol), cesium  carbonate(456 mg, 1.4 mmol), and 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene (410 mg, 0.07 mmol) in 1,4-
dioxane (2 mL) was irradiated by microwave heating to 160 °C for 20 min.
The reaction mixture was diluted with EtOAc (300 mL), and filtered though
celite. The filtrate was concentrated to give a black residue, which was
purified by preparative thin layer chromatography (10% methanol in
dichloromethane) to afford product (38.9 mg 11% yield). 'H NMR (400 MHz,
CDCl), 6: 7.96 (d, J = 8 Hz, 2 H), 7.52-7.42 (m, 6 H), 6.92-6.87 (m, 3 H),
6.68 (m, 1 H), 3.79-3.72 (m, 4 H), 3.59 (s, 2 H), 3.18-3.12 (m, 4 H), 2.6-2.55
(m 4 H), 2.55-2.48 (m, 4 H), 2.33 (s, 3 H). LCMS (ESI) m/z: 484.1.

EXAMPLE 232

/ —
N~

N
)—NH
N

Q CHg
_CHs N

O//S\b \CH3

N-(4-((Dimethylamino)methyl)phenyl)-5-(3-(methylsulfonyl)phenyl)-

[1.2.41triazolo[1.5-alpyridin-2-amine
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10

15

20

[1,2,4]triazolo[1,5- a]pyridin-2- ylam no)-N-(4-
nmet hyl cycl ohexyl )b enzam de 2 456.2 269 " le N,

WORMGHESSES Xi H3c' 5 H N - cH3 44543- (di met hyl anPeD)igtees048041

nyl)- [1,2,4]triazolo[1,5- a]pyridin-2- ylamno)-N(1-
met hyl pi peridi n-4- yl)benzamde 2 470.1 WO

2009/ 155565PCT/ US2009/ 048041 %70 /. N-cH3 H3c" HN
40 H N ocH3 4-(5-(3- (di no)phe nyl) -
[1,2,4]triazolo[1,5- a]pyN er\,(?_nh %yl ami no) - N- (4-

met hyl cycl ohexyl )b enzam d

S’CHS

IZANY

5-(3-(methylsulfony)phenyl)-[1.2.4]triazolo[1,5-a]pyridin-2-amine

[0300] Made by following the procedure described for the preparation of 5-{3-
(propan-2-yl)phenyl][1,2,4]triazolo[1,5-a]pyridine-2-amine and making non-
critical variations.

/>—NH

X N‘N

_CHs H
2 0
do

4-(5-(3-(methylsulfonyl)phenyl)-[1.2.4]triazolo[ 1,5-a]pyridin-2-
ylamino)benzaldehyde

[0301] Made by following the procedure described for the preparation of
methyl 4-{[5-(3-chloropheny!)[1,2,4]triazolo[1,5-a]pyridin-2-

ylJamino}benzoate and making non-critical variations.

N-(4-((dimethylamino)methyl)phenyl)-5-(3- (methylsulfonyl)phenyi
[1.2.4}triazolo[1,5-a]pyridin-2-amine

[0302] To a solution of 4-(5-(3-(methylsulfonyl)phenyl)-[1,2,4]triazolo[1,5-
a]pyridin-2-ylamino)benzaldehyde (150 mg, 0.38 mmol) in dichloromethane
(50mL) was added dimethylamine (1 M in THF) (3.6 g, 28 mmol). The
resulting mixture was stirred at 24 °C for 1h. Sodium triacetoxyborohydride
was then added to the reaction mixture. After 16 h, the mixture was quenched
with saturated aqueous sodium bicarbonate solution. The collected organic
layer was dried over anhydrous sodium sulfate, filtered, and concentrated.
Purification by preparative thin layer chromatography afforded the desired
product (61 mg, 37% yield). LCMS (ESI) m/z: 421.9.
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2 469.1 271 / \  HN 40a] pyri di n-2-am ne
5-(3-fluorophenyl)- N phenyl- [1,2,4]triazolo[1,5- 1
WR 9355562 \' Ny"..NI-1IN so 5-(4-fl uorophergi/)js2009/048041
N-phenyl - [1,2,4]triazolo[1,5- a]pyridin-2-amne 1
304.8 273 ocH3 NNHN S Th "----cH3 4-(5-(4-
nmet hoxyphenyl)- [1,2,4]triazolo[1,5- a]pyridin-2-
yl am no) - N- (1- nnet hyl pi BXAMPDE 233Yy! ) benzam de 2
457.0 274 cH3 o.HN H-'...c3 s'o
/ N

~ )—NH

_CHa OCH,

7

N-(4-(Methoxymethy])phenyl)-5-(3-(methylsulfonyl)phenyl)-[1.2.4]triazolo[1.5-
alpyridin-2-amine

(4-(5-(3-(methylsulfonyl)phenyl)-[1.,2.4]triazolo[1,5-a]pyridin-2-
ylamino)phenyl)methanol

[0303] To a solution of 4-(5-(3-(methylsulfonyl)phenyl)-[1,2,4]triazolo[1,5-
10 a]pyridin-2-ylamino)benzaldehyde (450 mg, 1.15 mmol) in tetrahydrofuran
was added sodium borohydride (22 mg, 0.57 mmol) at 24 °C. After 3 hr, the
reaction mixture filtered through Celite. The solvent was removed in vacuo to
provided the crude product which was purified by preparative thin layer
chromatography to afford the desired product (300 mg, 67% yield). LCMS

15 (EST) m/z: 395.1.

N-(4-(Methoxymethyl)phenyl)-5-(3-(methylsulfonyl)phenyl)-[1.2.41triazolo[1,5-
alpyridin-2-amine

[0304] To the solution of (4-(5-(3-(methylsulfonyl)phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)phenyl)methanol (200 mg, 0.51

20 mmol) in dimethyl sulfoxide (2 mL) was sequentially added potassium

hydroxide (28 mg, 0.51 mmol) and iodomethane. After 3 hr, the reaction

mixture was partitioned between water and dichloromethane. The collected

organic layer was dried over anhydrous sodium sulfate, filtered, and

147



HN5 HNTIIII cH3 4-(5-(3-(N 1isopropyl sul famoyl)
phenyl)- [1,2,4]triazolo[1,5- a]pyridin-2-
wQ b@oilsisps N- (4- net hyl cycl ohexyl ) b enzam de 2 BAWUS2009438041
2009/ 155565PCT/ US2009/ 048041 275 CH3 OH NS -( H .C3
/"\ .-0o/ NI\1 f HNO NH N, CH3 4-(5-(3-(N
i sopropyl sul farnoyl) phenyl)- [1,2,4]triazolo[1,5-
a] pyr i ebnaertrated. aParifatidh b prepatativt phipdayedichrofratography afforded

1) b i de 2 548,
yl)benzam 98 12 ratret tasimg. 195 LEME (st mez: 409.0.
EXAMPLE 234

=N
»~—NH
T

H :
HaC_N. o
HaC T S _\—N<:|

5 N-tert-Butyl-3-(2-(4-(2-(pyrrolidin-1-yDethoxy)phenylamino)-[1,2.4]triazolo[1,5-
alpyridin-5-vl)benzenesulfonamide

=N
NH
2 N‘N/>_ 2

H
HsC_N

H T

P
H,C OO0

3-(2-amino-[1,2.4]triazolo[1,5-a]pyridin-5-y1)-N-tert-butylbenzenesulfonamide

[0305] Made by following the procedure described for the preparation of 5-[3-
10 (propan-2-yl)phenyl][1,2,4]triazolo[1,5-a]pyridine-2-amine and making non-

critical variations.

=N
)—NH
. N‘N
H,C H Br
3 ~
S
H3ﬁ3>,C/ O//\b

3-(2-(4-bromophenylamino)-{1.2.4]triazolo[1,5-alpyridin-5-yl)-N-tert-
butylbenzenesulfonamide

15 [0306] Made by following the procedure described for the preparation of 5 N-
(4-chlorophenyl)-5-(4-(morpholinomethyl)phenyl)-[1,2,4]triazolof 1,5-

a]pyridin-2-amine and making non-critical variations.

N-tert-butyl-3-(2-(4-(2-(pyrrolidin-1-yDethoxy)phenylamino)-[1,2.4]triazolo[1,5-
alpyridin-5-vyl)benzenesulfonamide
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SH'.C3'o" 1\1, THNWOHO 4-(5-(3-(N

i sopropyl sul fanoyl ) phenyl)- [1,2, 4]triazolo[1,5-
W@r@ynsdemn- 2- yl am no) benzoic acid 2 452. 2 277pCT/1S2009/048041

NNOCH3 T HN i oOH o 4-(5-(3- methoxyphenyl) -

[1,2,4]triazol o[1,5- a]pyridin-2- ylam no)benzoic acid

2 360.9 278 " le NN T HN i oOH o 44543- fl uorophenyl) - -

[1, 30307 ri azol apluton  of  3-(2-(4-bromophenylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)-N-tert-butylbenzenesulfonamide (150 mg, 0.3 mmol ) and
copper (I) iodide (57 mg, 0.3 mmol) in 2-(pyrrolidin-1-yl)ethanol (2 mL) was
heated at 140 °C under a nitrogen atmosphere. After 18 hr, the reaction
5 mixture was cooled to 20 °C and diluted with ethyl acetate (100 mL). The
solution was washed with water. The collected organic was dried over
anhydrous sodium sulfate, filtered, and concentrated. Purification by
preparative thin layer chromatography afforded the desired product (58.5 mg,
36% yield). LCMS (ESI) m/z: 535.3. 'H NMR (400 MHz, DMSO-dg), 8: 9.44
10 (s, 1 H), 8.64 (s, 1 H), 8.21-8.19 (d, J = 8 Hz, 1 H), 8.10-7.99 (d, /=8 Hz, 1
H), 7.78 (m, 1 H), 7.66-7.57 (m, 5 H), 7.24-7.22 (d, J = 8 Hz, 1 H), 6.90-6.88
(d, J= 8 Hz, 2 H), 4.15-4.10 (m, 2 H), 3.20-3.10 (m, 3H), 2.89-3.05 (m, 3 H),
1.83-1.79 (m, 4 H), 1.11 (s, 9 H).

EXAMPLE 235

N\N/>—NH

/, \\
15 H3

N-(6-(4-Methylpiperazin-1-yl)pyridin-3-y1)-5-(3-(methylsulfonyl)phenyl)-
[1.2.4%triazolo[1.5-a]pyridin-2-amine

N\N/%NH

/, \\

N-(6-fluoropyridin-3-y1)-5-(3-(methylsulfonyl)phenyl)-{1.2.4]triazolo[1.5-
20 alpyridin-2-amine

[0308] Made by following the procedure described for the preparation of 5 N-
(4-chlorophenyl)-5-(4-(morpholinomethyl)phenyl)-[1,2,4]triazolo[1,5-

a]pyridin-2-amine and making non-critical variations.
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WO 1002183565 | azol o 1, 5-

10

15

20

a] pyridin-2- ylam no)benzoic acid 2 348.9 279 /ii, a
NN T HN i oOH o 44544- chl or ophenyl) -

2 364.8 WO 2009/ 155565PCT/ US2009/ 048041 280 " . ocH3
NyN HN i oOH o 44544- net hoxyphenyl) -
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no)benzoic acid
2 3600-(BMBilylpiperakin- I-N)p il il B 463 -Pmathy lselfonyl)phenyl)-
N- ( 21 PlaueiaesI bR A )pyridin-2-amine

a] pyri di n-2- yl am no) bene@i/TSR09/018041

[0309] A solution of N-(6-fluoropyridin-3-yl)-5-(3-(methylsulfonyl)phenyl)-

[1,2,4]triazolo[1,5-a]pyridin-2-amine (250 mg, 0.65 mmol) in 1-
methylpiperazine (500 mg, 5 mmol) was heated at 140 °C. After 16 h, the
reaction mixture was diluted with ethyl acetate (100 mL). The resulting
solution was washed with water, and the collected organic was concentrated.
Purification by preparative thin layer chromatography afforded the desired
product (101 mg). LCMS (ESI) m/z: 464.2. 'H NMR (400 MHz, CDCL), &:
8.69 (s, 1 H), 8.30 (s, 1 H), 8.16-8.14 (d, /=8 Hz, 1 H), 8.03-8.01 (d, /=8
Hz, 1 H), 7.81-7.67 (m, 2 H), 7.50-7.45 (m, 2 H), 6.97 (s, 1 H), 6.68-6.64 (m 2
H), 3.42-3.34 (m, 4 H), 3.10(s, 3 H), 2.48-2.45 (m, 4 H), 2.47 (s, 3 H).

EXAMPLE 236

N\N>—NH

// \\

2-Methyl-N-(5-(3-(methylsulfonyl)phenyl)-[1,2 4]trlazolo[1 5-a]pyridin-2-
yl)thiazol-5-amine

~ )—NH
~x-N-N 0
0 HN—
CHs
_CHy
S
o

2-acetamido-N-(5-(3-(methylsulfonyl)phenyl)-[1.2.4]triazolo[1,5-a]pyridin-2-

ylacetamide
[0310] To a solution of N-Acetylglycine (406 mg, 3.47 mmol, 5.00 equiv) in

pyridine (10 mL) was added triphenylphosphine (910 mg, 3.47 mmol, 5.00
equiv) at 0 °C. After 5 min, carbon tetrabromide (1.15 g, 3.47 mmol, 5.0
equiv) was added, and the resulting yellow solution was maintained at 0 °C for

1.5 h.  5-(3-(Methylsulfonyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine
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5-(3-fluorophenyl)- [1,2,4]triazolo[1,5- 1 323.0 282 "
. "F NHIN 10 N, 5-bi s(3- fluorophenyl) -
WO 1002/183565 | azol o[ 1, 5- a] pyri di n-2-am ne 1 323. PCRBS2049048041
N 0O o NCH3 OCH3H N ( 2- et hoxy-5-(2- (4-
nmor phol i nophenyla mno)- [1,2,4]triazolo[1, 5-
a] pyridin-5- yl)phenyl)acetamd e 3 459.2 284 \4. OCH3
NN r  HN.200GN0®93 n{rhel( 4equie} axthehedygct)) to-the reaction mixture at 0 °C.
[1, 2, 4At riazol oLl, 5- . . . : .
fter 5 min, the reaction mixture was warmed to 24 °C and stirred overnight.
Saturated aqueous sodium bicarbonate solution (20 mL), chloroform, and
methanol were sequentially added to the reaction mixture. The solution was
5 concentrated, and the resulting residue was purified by flash column
chromatography  (10%  methanol, 1% ammonium hydroxide in
dichloromethane) to afford product as white solid (220 mg, 78% yield). 'H
NMR (400 MHz, CD3;0D) 6 8.65 (s, 1 H), 8.29 (dd, J=7.9, 1.1 Hz, 1 H), 8.08
(dd,J=7.9,1.0 Hz, 1 H), 7.85—7.70 (m, 2 H), 7.66 (dd, J = 8.9, 1.2 Hz, 1 H),
10 7.36 (dd, J=7.2,1.2 Hz, 1 H), 4.17 (s, 2 H), 3.22 (s, 3 H), 2.04 (s, 3 H).

2-Methyl-N-(5-(3-(methylsulfonyl)phenyl)-[1.2.4]triazolo[1.5-a]pyridin-2-
vithiazol-5-amine

[0311] A solution of  2-acetamido-N-(5-(3-(methylsulfonyl)phenyl)-
[1,2,4]triazolo[1,5-a]pyridin-2-yl)acetamide (46 mg, 0.12 mmol, 1 equiv) and

15 Lawesson’s reagent (190 mg, 0.48 mmol, 4.0 equiv) was heated under reflux
for 6 hr. The reaction mixture was concentrated in vacuo, and the resulting

residue was diluted with water and ethyl acetate. The product was collected

by filtration and purified by preparative HPLC to afford product (20 mg, 40%

yield). '"H NMR (400 MHz, DMSO-ds) § 10.41 (s, 1 H), 8.71 (t, J=1.6 Hz, 1

20 H), 8.35 (s, 1 H),8.11 (s, 1 H),7.90(d,J=7.9Hz, 1 H),7.71 (d,J=72 Hz, 1
H), 7.60 (m, 1 H), 7.37 (dd, J= 7.2, 1.3 Hz, 1 H), 7.28 (s, 1 H), 3.33 (s, 3 H),
2.52 (s, 3 H).
EXAMPLE 237
N
)—NH
N N\N Z/\O
N/)\CHg
//S\\,CH?,
25 2-Methyl-N-(5-(3-(methylsulfonyl)phenyl)-[1,2.4]triazolo[1,5-alpyridin-2-

yloxazol-5-amine
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a] pyridin-2- ylam no)-N(2- norpholinoethyl)be nzam de
2 473.0 285 " \ . ocH3 NJI\1 NIl HN.."..--"N.CH3 I a

wWaA2{09A%%65 met hoxyphenyl ) - [1, 2, 4] triazol o[ 1, 5- PCT/US2009/048041

10

15

20

a] pyridin-2- ylam no)-N((1- nethyl pi peridin-4-
yl)met hyl ) benzamid e 2 471.0 WO
2009/ 155565PCT/ US2009/ 048041 286 O, HN--(cH3 s-o / \ le

NN rﬁma] H NR anﬂic(e&o()l?‘ad(shllutiios@;ﬁtrﬁ;ﬂyhﬂphé@hmjcl()ObhugnQ.BW mmol,

rmr ph o% M]IS&%%’}%) Wéq%(}l'}rp%gl)g\lwgs addeg ne 509_538- é,%_.387 mmol, 5.00
equiv). After min, a solution of 2-methyl-N-(5-(3-

(methylsulfonyl)phenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-2-yl)thiazol-5-amine
(0.030 g, 0.08 mmol, 1 equiv) in pyridine (0.5 mL) was added to the reaction
mixture. The reaction mixture was maintained at 0 °C for 1 h before warming
to 24 °C. After 2 h, the reaction mixture was concentrated in vacuo. The
resulting residue was partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate. The organic was collected, dried over
anhydrous sodium sulfate, filtered, and concentrated. Purification by flash
column chromatography (10% methanol, 1% ammonium hydroxide in
dichloromethane) yielded a yellow oil (6.0 mg, 20% yield). 'H NMR (400
MHz, CD;0D) & 8.76 (m, 1 H), 8.30 (dd, J=14.9, 79 Hz, 1 H), 8.11 (t, J =
10.1 Hz, 1 H), 7.84 (m, 2 H), 7.70 (m, 1 H), 7.63 — 7.45 (m, 2 H), 7.29 (dd, J =
21.1,7.3 Hz, 1 H), 3.21 (s, 3 H), 2.39 (s, 3 H).

EXAMPLE 238

_N
~ )—NH

\S
e
o)
_CH
5-CHs

I\

5-(3-(Methylsulfony)pheny)-N-(1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-y1)-
[1.2.4]triazolo{1.5-alpyridin-2-amine

O,N

h
N,N

O

O

4-nitro-1-(tetrahydro-2H-pyran-4-y1)-1H-pyrazole

[0313] Procedure adapted from Zabierek, A. A.; Konrad, K. M.; Haidle, A. M.
Tetrahedron Lett. 2008, 49, 2996.
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564.2 287 /| \ N
N- (2-fl uor ophenyl) -

v N NrF HN ioa] pyridin-2-am ne
5- (4-fl uorophenyl) -

WO 2002183565 i azol o[ 1,5- 1 322.8 288 \Ii OCH3 N »R&IZUSID9/048041

10

15

20

40 5-(3-chl oro-4- methoxyphenyl)-N phenyl -
[1,2,4]triazolo[1,5- a]pyridin-2-amne 1 351.1 289 / \

, "IVIN-CH3 Hil11-13d I W5-(3- (dinethylam no)phe

ny | )[034phenyd a splitidn 4f Briae-dHopyrazole &). 44 niglBrd- el Ihequiv), 4-

1 1 '
330. l%yd%(%?y {etrahydroprl}‘lan M\ké y I:3I6 13rrcl:mol 1.0 equiv) and

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 hr, 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-(tetrahvdro-2H-pyran-4-vyl)-1H-pyrazol-4-amine

[0315] 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, which was used without further purification (458
mg, 95% yield). LCMS (ESI) m/z: 168.0.
/>—|

A N\N

.CHs

N

oo

2-i0do-5-(3-(methylsulfonyl)phenyl)-[1.2.4]1triazolof1.5-a]pyridine

[0316] Made by following the procedure described for the preparation of 2-

iodo-5-(4-methoxyphenyl)-[1,2,4]triazolo[1,5-a]pyridine and making non-

critical variations.
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HN so 5-( 3-

(di nnet hyl am no) phe nyl)-N-(2-

fluorophenyl)- [1,2,4]triazolo[1,5- a]pyridin-2-am ne
wa2®485556291 / \ 1. NFir\(N-cH3 H3C 40 F 5- (3-PCT/US2009/048041
(di met hyl am no) phe nyl)-N-(3- fluorophenyl)-

[1,2,4]triazol o 1, 5-

a]pyridin-2-amne 1 348.1 WO
2009/ 155565PCT/ US2009/ 048041 292 nmNH * cH3 40CH 3

5- ( 3-(3idOghyd gy fomiyBplydny RN - (plferghydrd-2 H2pvirhan-Aid ) oH efyiazl-4-yl)-

a] py1 pdiltaZolaft nelplrididR-2amaR3 NH N cH3 N . cH3 cH3

[0317]

A suspension of 1-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-4-amine

10

15

20

(50.0 mg, 0.299 mmol, 1.2 equiv), 2-iodo-5-(3-(methylsulfonyl)phenyl)-
[1,2,4]triazolo[1,5-a]pyridine  (0.100 g, 0249 mmol, 1 equiv),
tris(dibenzylideneacetone)dipalladium (0) (17.0 mg, 0.019 mmol, 0.075
equiv), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (21.6 mg, 0.037
mmol, 0.150 equiv), and sodium fert-butoxide in dioxane (2 mL) was heated
at 160 °C for 15 min under microwave radiation. The reaction mixture was
partitioned between half saturated aqueous sodium chloride solution and ethyl
acetate. The aqueous layer was extracted with ethyl acetate (2x). The
combined organic extracts were dried over anhydrous sodium sulfate, filtered,
and concentrated. Purification by preparative HPLC provided product (11.5
mg, 11% yield). "H NMR (400 MHz, DMSO-dy), 8: 9.28 (s, 1 H), 8.79 (s, 1
H), 8.35(d,J=7.9 Hz, 1 H), 8.13 (d, J= 8.0 Hz, 1 H), 7.87 (dd, J= 16.6, 8.8
Hz, 2 H), 7.66 (dd, J = 8.7, 7.3 Hz, 1 H), 7.55 (m, 1 H), 7.40 (m, 1 H), 7.21
(m, 1 H), 431 (m, 1 H), 3.95 (d, J=11.1 Hz, 2 H), 3.52 - 3.39 (m, 2 H), 2.07
(s, 3 H), 1.89 (m, 4 H).

[0318] Examples 239-438 shown in Table 2 were prepared generally

following the above-described Examples. For each compound shown in Table

2, the Example number followed is given in the Method column.

TABLE 2
LCMS
Ex Structure Name Mthd | (ESI)
m/z
N (S)-1-(2-(2-
((\NVN%NH (hydroxymethyl)pyri
) OH din-4-ylamino)-
7 N\ y
239 N Q’J (1.2 Altriazolo1,5- | ° | 3412
QOH a]pyridin-5-
ylpiperidin-3-ol
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5- (3-

i sopropyl phenyl)-N- mtolyl-
[1,2,4]triazolo[1, 5-
WO 200D 5iN6AN\ ) 40cH3 cH3 5-( 3-
(pyrimdin-2-yl)-

alpyridin-2-amne 1 343.2 294 NH
i sopropyl phenyl ) - MET/US2009/048041
[1,2,4]triazol o[ 1, 5-
a] pyridin-2-amne 1 331.2 295 NH N-N -

,N/ ) 40cH3 cH3

543- i sopropyl phenyl)-N (pyri din-2-yl) -
[1, 7 ‘_, 4] I-LI” azol »& a] pyridi n-2-am ne 1-(38- 2 29¢ NH
N- N 4 F@ methylpyridin-4-
/ \ CH ylamino)-
240 [1,2,4]triazolo[1,5- S 325.2
a]pyridin-5-
OH yhpiperidin-4-ol
OCHs (3,5-
7 N\ dimethylpiperidin-1-
N ¥r?<4_<5r_1(3_ )
NN methoxyphenyl)-
241 g CHs [1,2 4ltriazolo[15- | 2 | 4992
ﬁ a]pyridin-2-
@(“ CH, ylamino)phenyl)met
o] hanone
OCHs
4-(5-(3-
O—@ methoxyphenyl)-
g NN [1,2,4]triazolo[1,5-
242 Y a]pyridin-2- 2 479.2
HN ylamino)-N-(2-
\@fn\/\N@ (phekr;ylamln(_))ethyl)
J H enzamide
OCHs
72\ N-(2-methoxyethyl)-
B h4_(5_(r? onyl)
N _N methoxyphenyl)-
243 H?\j/ : [1,2,4]triazolo[1,5- 2 418.0
H ajpyridin-2-
\©\WN\/\OCH3 ylamino)benzamide
o}
OCHg N.
& (cyclohexylmethyl)-
T 4-(5-(3-
244 Y methoxyphenyl)- 2 456.2
HN [1,2,4]triazolo[1,5-
\©\WHJO a]pyridin-2-
5 ylamino)benzamide
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H30 cH3 mde N-tert-butyl-3-(2-

[1,2,4]triazolo[1, 5-

WO20925338Y NH ---, N--KI

-NH 6-(5-(3-(N-tert-
[1,2,4]triazol o 1, 5-

(phenyl am no) -

a] pyridin-5- yl)benzenesul fona 1
N HOONH H30N S H C PtB0S109/048041

but yl sul f anoyl ) phe nyl) -
a] pyridin-2- ylam no)-N

(piperidin-4- yl)nicotinamde 1 549.2 WO
2009/ 155565PCT/ US2009/ 048041 298 NH N N Oel
H3cH NCT, _/~%(0 cH3 N-tert-bufyl- 3- ({4-
(pyridin-2i\yja - [1, 2, 4] tri azoldigthygmino)butyl)
g -4-(5-(3-
245 methoxyphenyl)- 487.3
HN ! [1,2,4]triazolo[1,5-
QNMNACHS ajpyridin-2-
0 § ylamino)benzamide
CHs
OCHj
N-(3-
M (isopropylamino)pro
V! pyl)-4-(5-(3-
246 Y methoxyphenyl)- 459.2
HN [1,2,4]triazolo[1,5-
O\anﬁ cry alpyridin-2-
T ylamino)benzamide
o} CHa
CHs
0=
NH 4-(5-(3-
O_@ acetamidophenyl)-
N [1,2,4]triazolo[1,5-
247 N/Y/N alpyridin-2- 401.2
HN ylamino)-N-
\©\WH methylbenzamide
“CHs
o}
CHs
O=<NH 4-(5-(3-
O_@ acetamidophenyl)-
N [1,2,4]triazolo[1,5-
248 N N aJpyridin-2- 458.2
Y ylamino)-N-(2-
AN H (dimethylamino)eth
\©\H/N\/\N,CH3 yl)benzamide
o) CHs
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a] pyridin-5- yl)benzenesul fona mde 1 423.2 299 NH N-N
H3cxONH H3c cH3

41 0, el

HN-i NJ_ - -
wWORMeN 55560t vl
[1,2,4]triazol o[ 1, 5-
mde 1 506.2 300 NH N N/
N-tert-butyl 3-(2-(5-

-3-(2-(4-

(pi perazi n-1- yl)phenyl BOi/n83009/048041
a] pyridi n-5- yl)benzenesul fona
,0,5a HN -cf H3C-7(0 H3c cH3
chl oropyridin-2- ylamno)-

[1,2,4]Yriazol o 1, 5 CHa] pyri di n-5-|yl)benzenesul f ona
mde 1 457.1 301 453
O_@ acetamidophenyl)-
[1,2,4]triazolo][1,5-
249 alpyridin-2- 499.3
ylamino)-N-(2-
(piperazin-1-
\©\”/ \/\N ylethyl)benzamide
0 NH
—N chlorqphenyl)—
N__N [1,2,4]triazolo[1,5-
250 g a]pyridin-2- 4612
\©\NH ylamino)-N-(2-
N™p (pyrrolidin-1-
o) \3 yl)ethyl)benzamide
7 N\ cl 4-(5-(4-
—N chloro_phenyl)—
N__N [1,2,4]triazolo[1,5-
251 e a]pyridin-2- 4352
H ylamino)-N-(2-
\©\“/N\/\N/\CH3 (ethylamino)ethylh)b
o H enzamide
o e
N chlorophenyl)-
N N [1,2,4]triazolo[1,5-
252 e CHa a]pyridin-2- 460.2
@\ ylamino)phenyl)(3,5
\©\”/N CH, -dimethylpiperidin-
o) 1-yl)methanone
7N cl 4-(5-(4-
N chlorophenyl)-
N N [1,2,4]triazolo[1,5-
253 HNY a]pyridin-2- 483.2
\@(H @ ylamino)-N-(2-
NN (phenylamino)ethyl)
o H benzamide
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NH NN 0, el

N Wec__N H30_(ON H3c cH3, CH3

N-tert-butyl-3-(2-(5- (4-nethylpiperazin-

WA 208p53568 n- 2- yl am no) -

nyl

nor
200
un3

(di met hyl am no) phe

[1,2,4]triazol o[ 1, 5- PCT/US2009/048041
a] pyridin-5- yl)benzenesul fona nnide 1 521.3 302 / \
N,,," NNN-CH3 TH3d HN 5 4-(5-(3-

- [1,2,4]triazolo[1,5- a]pyridin-2- ylamno)-N(2-
bhol ijnoet hyty be/Txanj de 2 486. 1 WO 4-(5-(4-
D/ 158565PQT/ WUS2004/ 048041 303 | \ chlbrdphenytiN O|N,
5-(3-flugfophenyl)- N-(4-(4- | [1,2 4]triazolo[1,5-
254 HNY a]pyridin-2- 4221
H ylamino)-N-(2-
\©\[(N\/\OCH3 methoxyethyl)benz
o) amide
N chlorophenyl)-
N N [1,2,4]triazolo[1,5-
255 ) alpyridin-2- 460.2
"N H\/O ylamino)-N-
\©\WN (cyclohexylmethyl)b
o) enzamide
0
v 4_(5_(4_
Q’@ﬁ e (methylsulfonyl)phe
NN nyl)-
256 Y [1,2,4]triazolo[1,5- 408.9
HN ajpyridin-2-
\©\”/OH ylamino)benzoic
acid
o}
7 N\ CFs - 4-(5-(4-
—N (trifluoromethyl)phe
N__N nyl)-
257 7 [1,2,4]triazolo[1,5- 399.0
HN -
alpyridin-2-
Q(OH ylamino)benzoic
o acid
Cl
—N chlorophenyl)-
N__N [1,2,4]triazolo[1,5-
258 Y alpyridin-2- 365.0
HN : .
ylamino)benzoic
Q(OH acid
0
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met hyl pi perazi n-1- yl)phenyl) -

alpyridin-2-amne 231 403.2 304 / \11 (:)S --(3 NNcH3

WX2@onE54s f | uor ophenyl) - (et hyl sul f onyl DEIES2009/048041

- nyl) [1,2,4]triazol o[ 1, 5-

305 /411 CN NN HN 5 N,
nmet hyI pi perazin-1- yl) phenyl am no
‘ 5

5- ( 3-

a] pyridin-2-anmine 1 383.0
un3 4-(2-(4-(4-

[1,2,4]triazol o 1, 5-

[1,2,4]triazol é;(g,g di n- 5- yI )benzmgtrile) 231
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327 NY/N O Hin—L iy [1,2,4]triazolo[1,5- 1 | 424.0
HN__N_  HsC alpyridin-5-
\,U/ P yhbenzenesulfona
mide
O@ N-tert-butyl-3-(2-(2-
Vel e | e
328 H\N( HﬂchCH alpyridin-5- 1 439.9
j@ ? ylbenzenesulfona
F mide
O,Q N-tert-butyl-3-(2-
T o o 2 dlriosoiol1 5.
329 H\N( Hﬁs CHa ajpyridin-5- 1 423.0
| o yl)benzenesulfona
N" mide
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[1,2,4]triazol o 1, 5-

a] pyridin-2-amne 231 483.1 337 \

-Ss-CcH3 NNO '"H NcH3 HNH3c H3c io N-tert-butyl-3-(2-(o-
a] pyri di n- SPCT/US2009/048041
yl ) benzenesul fona mde 1 436.0 338 / \41-0 -s-cH3
NNO' H NCH3 FIN ioH' oll,CH3 cH3 3-(5-(3-(N-tert-

W o009l sa5650) -

[1,2,4]triazol o] 1, 5-

but yl sul f amoyl ) phg nyl)- [1,2 4]triazolo[]1,5-

al pyridijn-2- vy N, N- di met hyl beterabiiige322493. 1
339 / \| 11 ¢ N K (pyridin-4-ylamino)-
7 _S”7 CH i -
N__N ) 3 [1,2,4]triazolo[1,5
330 Y o H:ELCH3 alpyridin-5- 1 422.9
AN S : ylbenzenesulfona
=N mide
N-tert-butyl-3-(2-
O@ (3.4-
o NN B \//074CH3 difluoropor;enylamin
1 HN -
c
331 o HG [1,24]triazolo[1,5- | | | 4°79
Q apyridin-5-
F yl)benzenesulfona
F mide
=N
Q{N? N-(4-(4-
N N methylpiperazin-1-
M yl)phenyl)-5-
332 HN (oyrimidinby. | 231 | 3872
[ :L [1,2,4]triazolo[1,5-
N A :
a]pyridin-2-amine
K/N‘CH3 y
0
Q/ N St N-(4-(2-(4-(4-
N NH methylpiperazin-1-
NN yl)phenytamino)-
333 Y [1,2,4]triazolo[1,5- | 231 | 4422
HN\@\ alpyridin-5-
yhphenyl)acetamid
“CH,
7\ 5-(4-((4-
</ N> < > Y methylpiperazin-1-
N N &w yhmethyl)phenyl)-
334 X " N-(4-(4- 231 | 497.3
HN\[ j CHs methylpiperazin-1- '
yhphenyl)-
U\ [1,2,4]triazolo[1,5-
CH, a]pyridin-2-amine
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HNH3c Oro N.----." N.,) H 3-(5-(3-(N-tert-

but yl sul fanoyl )phe nyl)- [1,2,4]triazol o1, 5-
WwW@kynsdesn- 2- yl am no) - N-(2- nor phol i noet hyl ) beCTES200g@18041

2 578.1 WO 2009/ 155565PCT/ US2009/ 048041 340 / \

NNCH3 HN---(---cH3 HHV io -NH oNNNi H 3-(5-(3-(N-tert-

but

al p
548

| sul fanoyl)phe nyl)- [1,2,4]triazolo[1,5-
yridin-2- yfay N- (piperidin-4- yl)benzam de 2
.1 341/ \ Ly O s-cH3 FI NO- H, NCHgy_[#8g4-soc, , | H3
NY/N methylpiperazin-1-
335 HN yphenyl)-5-phenyl- | 231 | 385.0
O [1.2 4]triazolo[1,5-
N a]pyridin-2-amine
SN
7N N/_\N—CH3
N — N,5-bis(4-(4-
NYN methylpiperazin-1-
336 HN yl)phenyl)- 231 | 483.1
O [1,2 4]triazolo[1,5-
N a]pyridin-2-amine
K/N‘CH3
72\ N-tert-butyl-3-(2-(o-
—N 0 tolylamino)-
v P d CH .
N__N o> 3 [1,2,4]triazolo[1,5-
337 3 Hﬁsﬁc%Ha Apyridin-5. 1 | 436.0
j@ yl)benzenesulfona
HaC mide
N o 3-(5-(3-(N-tert-
I 2S77 CHs butylsulfamoyl)phe
N Oy, nyl)-
338 HN HaC [1,2,4]triazolo[1,5- 2 493.1
a]pyridin-2-
CcH ylamino)-N,N-
07N dimethylbenzamide
CHs
7 N\ 3-(5-(3-(N-tert-
N o butylsulfamoyl)phe
N/ /N o~ _” Chs nyl)'
39 Y HfﬁchHs [1,24]triazolo[1,5- | , | s7g 4
3 AN ° alpyridin-2- :
ho ylamino)-N-(2-
~ N morpholinoethyl)be
° B nzamide
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o Nj H3-(5(3-(N-tert- butyl sul fanmoyl)phe nyl)-

[1,2,4]triazolo[1,5- a]pyridin-2- ylamno)-N(1-
woreaobgbysoperi di n-4- yl)benzam de 2 561. 9 342 HBCT/US2009/048041

HNso -cH3 N-(4-(4- nethyl pi perazin-1-

yl ) phenyl)-5-0-tolyl- [1,2,4]triazolo[1, 5-

a] pyri di n- 2- am'ne 231 399 0 343 / \ NH2 NNH1 1.1

N, CH3 5-(4 a N-(4- (4- | mesHgHpHpeteazi n- 1-
yl) phenyl) , azol o[ 1, 5- a]mylsdlfamaylpiene 231
400,0 344 N/ o N //s’ CH3 n_yI)—
340 H H3C [1 ,2,4]tngzplo[1 ,5- 5 548 1
a]pyridin-2-
NH ylamino)-N-
/Q (piperidin-4-
N y)benzamide
7 N\ 3-(5-(3-(N-tert-
N O oh butylsul:}‘z)a/;;oyl)phe
NN Oy )
341 H\g HS—CFCHS [1,24]triazolo[1.5- | , | 554 g
alpyridin-2-
N-CHs ylamino)-N-(1-
JQ methylpiperidin-4-
"N yl)benzamide
HaC
7 N\
N N-(4-(4-
N N methylpiperazin-1-
342 M yl)phenyl)-5-o-tolyl- | 231 | 399.0
HN\@\ [1,2,4]triazolo[1,5-
Nﬂ a)pyridin-2-amine
K/N\CHS
<,/ ,:> < > NH; 5-(4-aminophenyl)-
o N
methylpiperazin-1-
343 HN\©\ y)phenyl)- 231 | 400.0
N/\ [1,2,4]triazolo[1,5-
a]pyridin-2-amine
K/N\CH?’ Ipy
F
O—@ 5-(3-fluorophenyl)-
N N-o-tolyi-
344 NN e, [1.24friazolop1 5- | | | 3193
HN\© alpyridin-2-amine
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NNi i CH3 Fi
[1,2,4]triazolo
5- (3-fl uorophen

[1,2,4]triazolo
N?F HN | 1\r

10 5-(3-fluorophenyl) -

[1,5-

yl) -
[1,5-

5- (3-fl uorophenyl) -

N-o-tolyl -

N, r

alpyridin-2-amne 1 319.3 WO
WQRM9N3BEH65PCT/ US2009/ 048041 345 "
N- (pyridin-4-y1l)-
a] pyridin-2-amne 1 306.3 346 "
N (pyridin-3-y1)-

N H NeeT/182009/048041

[1,2,4]triazol o] ¥, ridin-2-amne 1 306.3 347 CF3
li k| Niv|NFIN I\/@_@ 5-(3-fluorophenyl)-
N__N F N-(pyridin-4-yl)-
345 ¥ [1.2.4ltriazolo[1,5- | | | 3082
| \N a]pyridin-2-amine
oz
N 5-(3-fluorophenyl)-
NN F N-(pyridin-3-yl)-
346 g (2 4ltriazolo[t,5- | | | 292
| aJpyridin-2-amine
N/
CF3
7\ N-phenyl-5-(3-
N (trifluoromethyl)phe
347 N.__N nyl)- 1 355.3
g [1,2,4]triazolo[1,5-
\© aJpyridin-2-amine
CFy
7 N\ N-o-tolyl-5-(3-
N (trifluoromethyl)phe
348 NN nyl)- 1 |369.3
oI [1,2,4]triazolo[1,5-
a]pyridin-2-amine
CFs N-(4-
7\ methoxyphenyl)-5-
N R
349 NYN (trifluoromethyl)phe 1 385.3
HN nyl)-
O [1,2,4]triazolo[1,5-
OCHg a]pyridin-2-amine
0
W N-isopropyl-4-(2-
N NH (phenylamino)-
350 NN o= [1,2,4]triazolo[1,5- | 1 | 372.3
HN ’ a]pyridin-5-
\© yhbenzamide




N- phenyl - 5- ( 3-
[1,2,4]triazolo[1, 5-

(trifluoromethyl)phe nyl)-

alpyridin-2-amne 1 355.3 348

W@ EBINGISKS N Nliv X cH3 10 N-o-tol yl-5-(3- PCT/US2009/048041
(trifluoromethyl)phe nyl)- [1,2,4]triazolo[1,5-
alpyridin-2-amne 1 369.3 349 C F3 / \ NN HN OCH3
N- (4- net hoxyphenyl)-5- (3- (trifluoronethyl)phe nyl)-
[1,,4]tlriazol o[ 1, 5-_a] pyri di n- 2- ad-neethypg@razigsp / \
| eNH NNHBC- ( dc 0/ N-i sopropy1- 4-1-gh(4-(2-

N N (phenylamino)-
351 NN &} (1.2 4ftriazolo[1,5- | 1 | 4133
HN CHs a]pyridin-5-
\© yl)phenyl)methanon
e
0
7N\ S8—CH, N-(4-(4-
N O methylpiperazin-1-
NYN yl)phenyl)-5-(4-
352 HN (methylsulfonyl)phe | 231 | 462.9
]
N [1,2,4]triazolo[1,5-
K/N\CHS a]pyridin-2-amine
HaCO
7\ 5-(2-
N methoxyphenyl)-N-
NN (4-(4-
353 Y methylpiperazin-1- | 231 | 415.0
HNO yl)phenyl)-
[1,2,4]triazolo[1,5-
U\CH a)pyridin-2-amine
3
7N\ N-(4-(4-
N methylpiperazin-1-
NN yl)phenyl)-5-(2-
354 e (trifluoromethylyphe | 231 | 453.2
HN\©\ nyl)_
[1,2,4]triazolo[1,5-
U\CH a)pyridin-2-amine
3
HsC
o HN—CH
“Ssg CMa | N-tert-butyl-3-(2-(4-
7 N\ (2-
N morpholinoethoxy)p
NN henylamino)-
355 1 [1,2,4ltriazolo[1,5- | 234 | 9510
O a]pyridin-5-
o yl)benzenesulfona
[Nj mide
0
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( phenyl am no) -

WQO®9/1356565PCT/

(4- et hyl pi per azi n-
[1,2,4]triazol o 1, 5-

[1,2,4]triazol o] 1,
alpyridin-5-1)benzamde y 1 372.3 WO

US2009/ 048041 351
1-yl) (4-(2-

5-

"N

Ny HMCT/U$10biB048041
( phenyl anni no) -
a] pyridi n-5- yl)phenyl)nethanon e

1413.3 352 / \ 4. NNHNO (12-ci-13 o -cH3 N (4-(4-
met hyl pi|per azi nmmnyl )-5-(4- 5,
t hyl ul f onyl 11,2, 41{riazol BT s
(et hyl sul fony N Ne S//O[ ] r(rln%’%h%/ls Ion?/l)phe
 Ton nyl)-N-(4- 231 | 450.2
356 HN morpholinophenyl)- '
ON [1.2 4]triazolo[1,5-
K/O a]pyridin-2-amine
7 N\ N-(pyridin-4-yl)-5-
N . (3-
357 NY,N CF3 (tnﬂuor?]n;l()a_thyl)phe ’ 356.1
NS [1,2 4]triazolo[1,5-
XN a]pyridin-2-amine
72\ N-(pyridin-3-yl)-5-
N . (3-
358 NYN CF3 (tnfluorc:]r;llc)e_thyl)phe 1 3559
HN
a [1,2,4]triazolo[1,5-
SN alpyridin-2-amine
F5CO
VA N-(4-(4-
N methylpiperazin-1-
g yhphenyi)-5-(2-
359 i (trifluoromethoxy)p | 231 | 469.1
HNO henyl)-
N [1,2,4]triazolo[1,5-
in-0-ami
K/N‘CHQ, a]pyridin-2-amine
N HN I\ methylpiperazin-1-
NYN _\_NuO yl)phenylamino)-
360 N [1,2,4]triazolo[1,5- | 231 | 541.1
O a]pyridin-5-yl)-N-(2-
N morpholinoethyl)be
K/N\CHa' nzamide
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a] pyridin-2-amne 231 462.9 353 H3co \ 11 NINr HN I'W
"CH3 5-(2- nethoxyphenyl)-N (4-(4-

worediobgtsyssper azi n- 1- yl ) phenyl) - [1, 2, 4] tri azol BWPS2009/048041
a] pyridin-2-amne 231 415.0 354 F C\ 4. NHN O -cH3
meN- (4- (4- thyl pi perazin-1- yl)phenyl)-5-(2-
(trifluoronethyl)phe nyl)- [1,2,4]triazolo[1,5-

a] pyridiln-2-am ne 231 453.2 &cp \
oJN ’| N-tert-butyl-3-(2-(4-
Ssg CHa -
O—@ (dimethylamino)eth
N oxy)phenylamino)-
361 NYN [1.2.4]triazolo[1,5- 234 | 509.3
/©/NH alpyridin-5-
yl)benzenesulfona
o mide
HaC™ N CH,
oz, o
N 0 (methylsulfonyl)phe
362 NYN 0" an, nyl)-N-phenyl- 1 | 365.0
HN [1,2,4]triazolo[1,5-
\© a]pyridin-2-amine
o s
N NN 5° (methylsulfonyl)phe
363 Y O™ CH, nyl)-N-o-tolyl- 1 | 379.1
HND [1,2,4]triazolo[1,5-
HeC a]pyridin-2-amine
7 N\ N2-(5-(3-
N o (methylsulfonyl)phe
NN 28 nyl)-
364 g CHa [1,24]triazolo[1,5- | 1 | 381.1
P : a]pyridin-2-
NF# yl)pyridine-2,6-
NH, diamine
7\ 5-(3-
o e | inemieionone
N__N - \/ ny -N- 4-
365 HI Sl vI)- 1 366.1
| = [1,2,4]triazolo[1,5-
2 a]pyridin-2-amine
/7 N 5-(3-
N o (methylsulfonyl)phe
/\ //S// _ _ . qe 2
366 NHIN S nyh-N (ﬁ)‘[”d‘" 11 | 3662
o [1,2,4]triazolo[1,5-
N7 a]pyridin-2-amine
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NlITHN 40 H3c o.FIN '"b,cl 4.
N-tert-butyl-3-(2-(4-
W29l 5355h0) -

2009/ 155565PCT/ US2009/ 048041 356 "

CH3 CH3
(2- norphol i noet hoxy)p
[1,2,4]triazol o] 1, 5-

a] pyri di n- SPCT/US2009/048041
yl ) benzenesul fona m de 234 551.0 WO

41-o0 N, "N, S

HlLicH3 10 , 1 Liiiio 5-(3- (nethylsulfonyl)phe
nyl }- N- (|4- nor phol i nophényl)- [1,2,4]triazol o[ 1, 5-
a] pyri di|n- 2- am 3 0.2 357 | 3(3-HudRphdnil)- N
I\I-(pyridin-4-y|)/§\1 ( (trifluoronnethyN)(@_he
367 NYN methoxyphenyl)- 1 | 3352
HN [1,2,4]triazolo[1,5-
a]pyridin-2-amine
OCH3
F
7 N\
N N-(4-(2-
(A . R
NYN (dimethylamino)eth
oxy)pheny!)-5-(3-
368 HN\@L fluorophenyl)- 234 | 392.2
o [1,2,4]triazolo[1,5-
H a]pyridin-2-amine
HaC™ ™ "CHy
F
Q@ 5-(3-fluorophenyl)-
N N N-(4-(2-
369 o methox{}eytl;‘_°xy)phe 234 | 379.2
©\o [1,2,4]triazolo[1,5-
H a]pyridin-2-amine
OCHs
F
O—@ 5-(3-fluorophenyl)-
N
NN N-(4-
370 Y morpholinophenyl)- | 231 | 390.0
HN\©\ [1,2,4]triazolo[1,5-
a]pyridin-2-amine
N
!
7\ P N,N-dimethyl-4-(2-
N N-CHj (4-(4-
NY/N HaC methylpiperazin-1-
371 HN yhphenylamino)- 231 | 456.1
O [1,2.4]triazolo[1,5-
N a]pyridin-5-
K/N\CH yl)benzamide
3
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nyl) -
358 "

[1,2,4]triazol o] 1, 5-
4. N?cF3 HN 1 N N-(pyridin-3-y1)-5- (3-
W@ eoovfibases onet hyl ) phe nyl) -

a] pyridin-2-amne 1 355.9 359 F3co "

meth N-(4-(4- ylpiperazin-1- yl)phenyl)-5-(2-

(trifluoronethoxy)p henyl)-

[1,2,4]triazolo[1,5-

alpyridin-2-amne 1 356.1

[1,2,4]triazol o 1, BET/US2009/048041
NHi v 40cH3 -

a] pyri dijn- 2- anyna_23IN469.1 360 "L1HN--\_N\0/ c) [N HN
NTh] I W-|  NcH3\4¢2434u. 5-(1-methyl-1H-
N/Y N 3 pyrazol-4-yl)-N-(4-
(4-methylpiperazin-
372 HN@\ 1-yDphenyl)- 231 | 389.2
Nﬂ [1 ,2,4_]triazolo[‘l_ ,0-
K/N‘CH a]pyridin-2-amine
3
N-(4-((4-
72D\ methylpiperazin-1-
N yhmethyl)phenyl)-5-
NN o500 (3-
373 H\N( O tHy o (methylsulfonyl)phe 232 | 4772
eSS o
N [1,2,4]triazolo[1,5-
a]pyridin-2-amine
5-(3-
O—Q (methylsulfonyl)phe
N 0 nyl)-N-(4-
374 N o (morpholinomethyl) | 232 | 464.2
HN o phenyl)-
\©VN\) [1,2,4]triazolo[1,5-
a]pyridin-2-amine
F
7 N\ N2-(5-(3-
3 [ f'z“i?{f’ ; he?y[q_s
NN ,2,4]triazolo[1,5-
375 HI alpyridin-2- 1 321.2
B yhpyridine-2,6-
N diamine
NH,
F
7\ 5-(3-fluorophenyl)-
—N hN-(4-((4- 1
N__N methylpiperazin-1-
376 Y yhmethyphenyl)- 232 | 416.9

[1,2,4]triazolo[1,5-
alpyridin-2-amine




met hyl pi perazi n-1- yl)phenyl am no) -

[1,2,4]triazolo[1, 5-

al pyridin-5-yl1)-N(2-
wop@ppssbi noet hyl ) be nzam de 231 541.1 WO

2009/ 155565PCT/ US2009/ 048041 361 H3C n HNA- CH3

PCT/US2009/048041

.S ..CH"'03 /1. NH o | WH3c--cH3
N-tert butyl - 3- (2-(4- (2 (dlmsthvlamno\eth
oxy) phefiyl ami no)- [1, 2F4]tri azol o[ - a] pyridi n-5-
yl ) benzenesul f gnd, nyde, 234 509. 3 3@2(3-ﬂu¢<roahﬁnyl) Nos, -
CH3| Eilll 40 5 gt hyl sul fony] ) phe M4~ N-phenyl -
[1, 23§1 riazol %;N 5- a] pyri di n- 2- pmoephbliB6meth\36 532 | 4038
N phenyl)-
Q [1,2,4]triazolo[1,5-
N/_\O a]pyridin-2-amine
_/
7 N
N N-(4-
NN morpholinophenyl)-
378 HI 5-(pyridin-3-yl)- 231 | 373.2
O [1,2,4]triazolo[1,5-
N a]pyridin-2-amine
@
N () N-4-(1,1-
N\ dioxidothiomorpholi
N’Y/‘N n-4-yhphenyl]-5-
(pyridin-3-
379 HNO Y012 4lriazolop1,5 | 251 | 4211
-a)pyridin-2-amine
\é
72\ N-(4-chlorophenyl)-
N .0 o-(3-
_s7
380 N\fN e, (methylsulfonyl)phe ’ 3992
HN nyl)- :
\Q [1,2,4]triazolo[1,5-
cl alpyridin-2-amine
AN N-(2-methylpyridin-
P 4-y1)-5-(3-
7 N—_cH (methylsulfonyl)phe
381 N 3 nyl)- 1 380.1
> \/CHa [1,2,4]triazolo[1,5-
X a]pyridin-2-amine
o (4-(5-(3-
~ )—NH (methylsulfonyl)phe
xN-N M nyl)-
382 —\ [1,2,4]triazolo[1,5- 1 396.1
_CHsy a]pyridin_—2-
A ylamino)pyridin-2-
yh)methanol
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' 41.0 N, N(.,,S,"

Hryj ' CH3 H3c la 5-(3-

(met hyl sul fonyl ) phe nyl)-No-tol yl -

WO 1002183565 | azol o 1, 5-

’|| 0 O-

, % .1 13 HN,. N :H2 nyl)-.s N2-(5-(3-
(et hyl sul fonyl)phe [1,2,4]triazolo[1,5- al pyridin-2-
yl )pyridine-2,6- diamne 1 381.1 365 " ilk-0 5-(3-

a] pyridin-2-amne 1 379. HCB6&2009/048041

(rmetlhyl s
[1,2, 4]t
NO

383

ul fonyl ) phe n
ri azol of1, »

O
_S7
A\

)

P-4
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pd
O
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T
P4
O
zZ

-N-(pyridin-4- 44(%-(3-
pyri di n- 2- aimeeh s @fthyDphe

nyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-
ylamino)benzonitril
e

I\ISII

1

390.1

384

b

BN

Z_
\Y

(@]

=4

—
o
\

o N

Hj

I
=z
w,
I\
@]

5-(3-
(methylsulfonyl)phe
nyl)-N-(4-
(methylsulfonyl)phe
nyl)-
[1,2,4]triazolo[1,5-
aJpyridin-2-amine

443.0

385
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I
pd
\Lz/;

5-(3-
(methylsulfonyl)phe
nyl)-N-(pyrimidin-5-

yl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-amine

367.0
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@]
X
w

pd
=z

X
z
o §
ZT

“CHj

N-methyl-4-(5-(4-
(methylsulfonyl)phe
nyl)-

[1,2 4]triazolo[1,5-
a]pyridin-2-
ylamino)benzamide

4221
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Z
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@

N-(6-methylpyridin-
3-yl)-5-(3-
(methylsulfonyl)phe
nyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-amine

380.1
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|
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T
=
/
Q
T
w

\
z

N-(2-methylpyridin-
4-y)-5-(pyridin-3-
yl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-amine
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y bH3 HN 1I N 366 " 4..0 N, NS yO0 bH3 HNI N
5-(3- (nethylsul fonyl)phe nyl)-N(pyridin-3- YIl)-

W 2902183565 | azol o[ 1, 5- a] pyridi n-2-am ne 1 366.PCT/V&2009/048041
2009/ 155565PCT/ US2009/ 048041 367 * NN HN | a ocH3
5-(3-fluorophenyl)- N (4- nethoxyphenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2-amne 1 335.2 368 "

, N 7 N\ N-(5-chloropyridin-
N - 3-yl)-5-(3-
389 NYN O/,S\CHS (methylil;llf)(_)nyl)phe ’ 400.2
HN cl
B [1,2,4]triazolo[1,5-
NZ a]pyridin-2-amine
O—Q N-(2-chloropyridin-
N NN 0 4-yl)-5-(3-
390 HjN/ 0" CH, (methylsulfonyl)phe 1 400.2
X nyl)-
LN [1,2,4]triazolo[1,5-
4 ajpyridin-2-amine
7B\ N4-(5-(3-
N (methylsulfonyl)phe
N .0
N __N O//S‘ nYI)-
391 H\N( CHy [1,2,4]triazolo[1,5- 1 381.2
I aJpyridin-2-
N yl)pyridine-2,4-
NH, diamine
Q@ N-(4-(5-(3-
N N //S\,/o (methylsulfonyl)phe
¥ O th, nyl)-
392 AN~ [1,2,4]triazolo[1,5- 1 423.2
N a]pyridin-2-
HN. O ylamino)pyridin-2-
yhacetamide
CHs
0w CHa
%o
VR 5-(3-
N (methylsulfonyl)phe
393 NN nyl)-N-p-tolyl- 1 379.2
M [1,2,4]triazolo[1,5-
HNO\ a]pyridin-2-amine
CHs
A =N 3-methyl-N-(5-(3-
x N\N/>—NH\ (methylsulfonyl)phe
. . nyl)-
394 _NTTom [1,24triazolo[1,5- | ° | 370
§’: a]pyridin-2-
y CHa yl)isoxazol-5-amine
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HN le o H3c--cH3 N-(4-(2-

oxy) phenyl)-5-(3- fl uorophenyl) -
W@r@ynsdemn- 2- am ne 234 392.2 369 "
- 5-(3-fluorophenyl) -

(di met hyl am no) et h

[1,2,4]triazolo[1, 5-
NHri | j

[1,2,4]triazol o[1,5- a]pyridin-2-amne 234 379.2 370

nor

. 01POD'BIS2009/048041
N-(4-(2- net hoxyet hoxy) phe nyl) -

I"J'KI 41 io 5-(3-fluorophenyl)- N (4-
bhol ijnophenyl ) - [1,2,4tri azol o[ 1, 5-
yridiln-2-amine 231 38§ 0 371 N, N di r%ﬁ?{}qll- 4: (-
4- et hyl pi er\z -yl ) pheny (8 6?“— onyl)p
2, 4]5t ri azol of\1y5- ~ nyl)-N-(4-
39 NN (trifluoromethyl)phe 1 433.2
h nyl)-
HN\CL [1,2 4]triazolo[1,5-
CF, a]pyridin-2-amine
05 N-methyl-4-(5-(3-
0 (methylsulfonyl)phe
o o
396 N N\N [1,2,4]triazolo[1,5- 2 423.1
7 o a]pyridin-2-
HN n-CHs ylamino)picolinamid
| & A e
AN N-(1-methyl-1H-
N N\N/>_ NH\ pyrazol-4-yl)-5-(3-
397 N -N-ch (methy'i‘;'l‘;‘_)”y')phe 3 | 369.1
§/’\O [1,2 4]triazolo[1,5-
j CHs aJpyridin-2-amine
72\ 5-(3-
W/o (methylsulfonyl)phe
NN =S, nyl)-N-(6-
Y Y CHs . . -
398 HN morpholinopyridin- | 235 | 451.3
B 3-yl)-
N7 N [1,2,4]triazolo[1,5-
bo alpyridin-2-amine
5-(3-
O—Q (methylsulfonyl)phe
J NN O nyl)-N-(6-
399 Y 0" CH, (morpholinomethyl) | 232 | 465.1
HN o~ ,/\O pyridin-3-yl)-
LN [1,2,4]triazolo[1,5-
N a]pyridin-2-amine
7 N\ N,N-dimethyl-4-(5-
Q——Q 0 (3-
NN S (methylsulfonyl)phe
400 g CH, nyl)- 2 | 4361
CH, [1,2,4]triazolo[1,5-
\©\”/N\CH3 ajpyridin-2-
o) ylamino)benzamide
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a] pyridin-5- yl)benzam de 231 456.1
- CcH3

NTh

(4- et hyl pi per azi n-
a] pyridin-2-am ne 231 389.2 373

.N-cH3 NI NH3C, 40

WD 2009/ 155565PCT/ US2009/ 048041 372 /11

WORMITHBoN? HN | WN, CH3 5- (1- net hyl- 1H
pyrazol -4-y1)-N(4-
[1,2,4]triazol o] 1, 5-

PCT/US2009/048041
1-yl)phenyl) -

/1.-0 Nz "2\1ipS( 1. i)r\i/CH3 iorNCHI N N (4-((4-
rnet hyl pi perazi p-1- nmet hyl ) pheny1) - %4-(5-(3-
& (methylsulfonyl)phe
J NN O nyl)-
Y 0" [1,2,4]triazolo[1,5-
401 HN 3 o aJpyridin-2- 2 | 4781
N ylamino)phenyl)(mo
rpholino)methanon
© e
7 N\ N-(6-(4-
—N 0 ethylpiperazin-1-
NN 25 yl)pyridin-3-yl)-5-(3-
412 HI CHa (methylsulfonyl)phe | 231 | 478.2
B nyl)-
N7 N [1,2,4]triazolo[1,5-
L_N._CH, a]pyridin-2-amine
O—Q N-(4-(4-(2-
7 NN e methoxyethyl)piper
Hf e, azm-1-yl()g_henyl)-5-
403 \©\ (methylsulfonyl)phe 231 ) 507.4
\ nyl)-
NI [1,2,4]triazolo[1,5-
OCH; a]pyridin-2-amine
O_Q N,N-dim(%thyl—4-(5-
N/YNN O,/sfo (methylsullf)onyl)phe
CH3 ny -
404 ”NO [1.24]triazolo[1 5- | | | 4724
4 a]pyridin-2-
dﬁ\'}‘/CHS ylamino)benzenesu
CHs lfonamide
7 N\ (4-(5-(3-
N o (methyisulfonyl)phe
NN 2> nyl)-
405 T CHs [1,2,4]triazolo[1,5- | 232 | 395.1
HN -
a]pyridin-2-
ylamino)phenyl)met
OH hanol




(3-

(et hyl sul fonyl ) phe ny1) -
alpyridin-2-amne 232 477.2 374 /| \ 1.
WO edd9/153563 oNa) 5- ( 3-
(ror phol i nonet hyl ) phenyl) -

-0 N1F. Os ,

[1,2,4]triazol o 1, 5-

al pyridin-2-amne 232 464.2 375/ \ 4. NN HN N NH2

(et hyl sul fonyl ) phe ny1l) - PET/WS2009/048041
[1,2,4]triazol o] 1, 5-

N2- (5-(3- fl uorophenvl) [1.2,4]triazolo[1, 5-
al] pyri diln-2- vyl e-2,6- diapine MN-821.2 376 \
NN HN ((dimethylamino)me
N/ N\N 0 thyl)phenyl)-5-(3-
406 (methylsulfonyl)phe | 232 | 421.9
H CH3 nyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-amine
0. CHs N,N-dimethyl-4-(5-
% (3-
M (methylsuh;onyl)phe
N nyl)-
407 NN ., Ch, [1.24]triazolo[1,5- | 2 | 4370
HN a]pyridin-2-
| \N o ylamino)picolinamid
Z e
7\ N,N-dimethyl-3-(5-
N .0 (3-
NN 75 (methylsulfonyl)phe
H\Nr otts nyl)' 292
408 [1.24ftriazolo[1,5- | | | 47%
ajpyridin-2-
0=$=0 ylamino)benzenesu
HsC”™ “CHy [fonamide
=N
»—NH 5-(3-
SN (methylsulfonyl)phe
409 nyl)- 1 2891
& Chs [1,2,4ltriazolo[1,5-
S a]pyridin-2-amine
A N-(4-
Q_Q methoxyphenyl)-5-
N _ (3-
S=0
410 NYN d CH, (methylsulfonyl)phe 1 395.1
HN ny])_
CL [1,2 4]triazolo[1,5-
OCHs a)pyridin-2-amine
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40,\ NN CH3 5-(3-fluorophenyl)- N-(4-((4-
nmet hyl pi perazi n-1- yl)nethyl)phenyl) -

WO 2002183565 | azol o[ 1, 5- a] pyri di n-2-am ne 232 41BCHOUSAY/048041
2009/ 155565PCT/ US2009/ 048041 377 \ NN yz HNio NO \/
5-(3-fluorophenyl)- N (4- (norpholinonethyl) phenyl)-
[1,2,4]triazolo[1,5- a]pyridin-2-amne 232 403.8 378 /

\ NN H |40 N-(Iinophenyl - 5-(pyridin-3-yl)-
[1,2,4]triazol of 4/ 5-Yaf pyri di n-2- am ne N§4-(373.2 | 379
[\ N__N S=0 (dimethylamino)eth
o O CHs oxy)phenyl)-5-(3-
411 \©\ (methylsulfonyl)phe 3 452.2
o nyl)-
H [1,2,4]triazolo[1,5-
N alpyridin-2-amine
HsC™ “CHa
7\ 5-(3-
Q@ (methylsulfonyl)phe
N © nyl)-N-(4-
412 Y 0" CH, (trifluoromethoxy)p | 1 | 449.0

HN henyl)-
O [1,2 4]triazolo[1,5-
OCF,

ajpyridin-2-amine

N-(4-
@Q (methoxymethyl)ph
N o enyl)-5-(3-
413 "N e (methylsulfonyl)phe | 1 | 409.0
HN nyl)-
@owa [1,2,4]triazolo[1,5-
a]pyridin-2-amine
7\ (3-(5-(3-
N (methylsulfonyl)phe
NN 770 nyl)-
414 g o G [1,2,4]triazolo[1,5- | 232 | 395.1
a]pyridin-2-
ylamino)phenyl)met
OH hanol
7 N\
0 o
NN ’s=0 (methylsulfonyl)phe
Y O CH, nyl)-N-(3-
415 AN (morpholinomethyl) | 232 | 464.2
phenyl)-
ﬁ [1,2,4]triazolo[1,5-
N . g 9 .
K/O a]pyridin-2-amine
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NN

n-4-yl) phenyl]-5-

H d

(et hyl sul f onyOphe nyl) -

HIl ri io

i W cCi

.--., MN4-(1,1- dioxidothionnorpholi
(pyrid in-3- yl)[1,2,4]triazolo[1,5
WO adopgtsised n- 2- am ne 231 421.1 380 \ O ,
N- (4- chl or ophenyl) -

5-(3 -

[1,2,4]triazol o 1, 5-

NVe NrCTHUuSI9piB048041

alpyridin-2-amne 1 399.2 381 1\1NH /\CH3 40,cH3 .,s\ 6
b N (2-nethyl p-yl)-5-(3_— (met Ry, 385“ onyl ) phe
nyl)- [1,2,4]t N ol ,_(E)S- al pyri d'n'?ét?\y@ 8it1-
N Jen, y|)methy|()§heny|)-5-
HN -
416 (methylsulfonyl)phe 232 | 4772
nyl)-
Nﬂ [1,2,4]triazolo[1,5-
K/N\CH a]pyridin-2-amine
3
o
N N-methyl-3-(5-(3-
NN O/,S\”o (methylsulfonyl)phe
417 S ot nyl)- 2 | 4221
[1,2 4]triazolo[1,5- '
\9 a)pyridin-2-
.CHy ylamino)benzamide
O_Q N,N-dimethyl-3-(5-
N .0 (3-
N__N //S\
Y 0" cH, (methyisulfonyl)phe
418 HN nyl)- 2 436.2
[1,2,4]triazolo[1,5-
CH, a)pyridin-2-
o” N ylamino)benzamide
CHs
oQ
N, NN 57 5-(3-
Y 0" eH, (methylsulfonyl)phe
HN nyl)-N-(4-(2-
419 \©\ morpholinoethoxy)p 3 4940
? henyl)-
H [1,2,4ltriazolo[1,5-
[Nj a]pyridin-2-amine
0
O_Q 4-(5-(3-
N (methylsulfonyl)phe
N .0
N. N O//S‘ nyl)'
420 HWN/ CHs [1,2 4]triazolo[1,5- 1 443.9
\©\ o a]pyridin-2-
& ylamino)benzenesu
o NH lfonamide
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380.1 382 NH N-NOH /

\/

(met hyl sul fonyl) phe nyl)- [1,2,4]triazolo[1,5-

wW@r@ynsdos- 2- yl am no) pyri di n-2- yl) net hanol

-N Si,cH3 ,s\ 6 \o (4-(5-(3-

WO 2009/ 155565PCT/ US2009/ 048041 383 /le-o Nz Nr, S,
(et hyl sul fonyl ) phe nyl) -

1 cCH3 CN 4-(5-(3-

1PGPES09/048041

[1,2,4]triazolo[1,5- a]pyridin-2- ylanno)benzonitril
e 1/390.11 384 \ NNQ.e HijcH3 10Lo cH3 N-(3-
/N ((dimethylamino)me
7 N\N 0 thyl)phenyl)-5-(3-
421 N 0T, (methylsulfonyl)phe | 232 | 422.1
HN n-CHs nyl)-
\©ﬂéH3 [1,2,4]triazolo[1,5-
a]pyridin-2-amine
Q—Q 3-(5-(3-
N N 570 (methylsulfonyl)phe
422 Y 9 tH, nyl)- , | 40232
HN [1,2,4]triazolo[1,5- 0
a]pyridin-2-
ylamino)benzamide
07 “NH,
0
NS e N,5-bis(3-
Y O™"Ch, (methylsulfonyl)phe
423 HN nyl)- 1 442.9
: [1,2,4]triazolo[1,5-
0-5-0 a]pyridin-2-amine
CHs
o o
TN o (methyisulfonyl)phe
Y 0" CH, nyl)-N-(3-
424 HN (methylsulfonylmet 1 457 .1
hyl)phenyl)-
0 [1,2,4]triazolo[1,5-
d§QCH3 ajpyridin-2-amine
=N N-(1-ethyl-1H-
x N\N/>_ NH pyrazol-4-yl)-5-(3-
N CH 3232
425 s N CHs (methylil;llf)(_)nyl)phe 3 S 3
< [1,2,4]triazolo[1,5-
o Chs a]pyridin-2-amine
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5- ( 3-

[1,

Wa@@ynsdin- 2- ami ne 1 443.0 385 /.,
5- (3-

[1,2,4]triazol o 1, 5-

(et hyl sul fonyl ) phe nyl)-N-(4-
(met hyl sul fonyl ) phe nyl) - 2,4]triazol o[ 1, 5-
\ PEBUSINOY048041
(met hyl sul fonyl ) phe nyl)-N(pyrimdin-5- yl)
alpyridin-2-amne 1 367.0 386 o /

'-sc) yoO

\ g-cF13 8 NN HN H N, CH3 N-nethyl-4-(5-(4-
( e hylsulfonylw- [1,2,4]triazolpg 52“
a] pyridijn-2- vyl ] (no leoam de 2 4%%eilh03§/ et|'1\{f"l')ph
NY/N 0™ ok enyl)-5-(3-
426 HN (methylsulfonyl)phe 232 | 409.1
nyl)-
[1,2,4]triazolo[1,5-
H,CO alpyridin-2-amine
/N N-methyl-4-(5-(3-
N 0 (methylsulfonyl)phe
NN 287
~ o™ ny|)_
427 o CHa [1,2 4]triazolo[1,5- | 1 452132
\©\ 0 a]pyridin-2- '
- ylamino)benzenesu
° [fonamide
oQ o
J NN P (methylsulfonyl)phe
422 \f O™ CH, nyl)-N-(4-(piperidin- 3 44232
32 HN 4-yl)phenyl)- 3
[1,2,4]triazolo[1,5-
NH ajpyridin-2-amine
7\ N-(6-(1-
N .0 methylpiperidin-4-
NN e, yl)pyridin-3-yl)-5-(3-
429 HN (methylsulfonyl)phe 3 463.3
B nyl)-
[1,2,4]triazolo[1,5-
Nsoh, alpyridin-2-amine
NN 5° (methylsulfonyl)phe
Y 9w, nyl)-N-(6-(piperidin-
430 HN. Ay ayhpyridinayl- | o | 4492
_ [1,2 4]triazolo[1,5-
: NH a]pyridin-2-amine
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NN /N K 00 "OCH ' CFi 33 0 N (6-nethyl pyridin-
(et hyl sul fonyl ) phe nyl) -

3-yl)-5-(3-
WO 1002183565 | azol o 1, 5-

Ny H NCH3 N N-(2-nethyl pyridin- 4-yl1)-5-(pyridin-3-

Yl) -

[1,2,4]triazol o[ 1, 5-
VO 2009/ 155565PCT/ U82009/ 048041 389 "

a] pyri di n-

2-am ne 1 303.
.A) N, NS

3
yO0

a] pyridin-2-amne 1 380. HCBB82009/848041

bH3

(retlhyl s

aj py

HNCI
ridi
431

3-y1) - 55(3-

rhetey 18l for)phe
nyl)-N-(4-
(tetrahydro-2H-
pyran-4-yl)phenyl)-
[1,2,4]triazolo[1,5-
ajpyridin-2-amine

4491

432

5-(3-
(methylsulfonyl)phe
nyl)-N-(1-
(tetrahydrofuran-3-
yh)-1H-pyrazol-4-yl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-amine

238

4251

433

N-(1-(1-
methylpyrrolidin-3-
yh-1H-pyrazol-4-yl)-
5-(3-
(methylsulfonyl)phe
nyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-amine

238

43232

434

N

5-(3-
(methylsulfonyl)phe
nyl)-N-(1-
((tetrahydrofuran-3-
yl)methyl)-1H-
pyrazol-4-yl)-
[1,2,4]triazolo[1,5-
a]Jpyridin-2-amine

238

4391

435

N-(1-((1-
methylpyrrolidin-3-
yl)methyl)-1H-
pyrazol-4-yl)-5-(3-
(methylsulfonyl)phe
nyl)-
[1,2,4]triazolo[1,5-
a]pyridin-2-amine

238

452.1
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1 400.2 390 \' N Nle T-ad, EE Nr N C

N-(2-chloropyridin- 4-yl)-5-(3- (nethylsul fonyl)phe
wWogdopAsI585 2, 4] tri azol o[ 1, 5- a] pyri di n- 2- am ne BCHO0S82089/048041

391 11 N, NO S$*1C) 3 ybH HN yN NH2 N4- (5-(3-

(met hyl sul fonyl ) phe nyl)- [1,2,4]triazol o[ 1, 5-

alpyridin-2- yl)pyridine-2,4- diamne 1 381.2 392 " . N
Ne YO |CH3 H N yN HN cH3 N (4-(5¢}(3- 5-(3-

2N (methylsulfonyl)phe
Nl Ng\j nyl)-N-(1-
436 NN ((tetrahydro-2H- 238 | 453 1
o pyran-4-ylymethyl)-
O//Sf’ 1H-pyrazol-4-yl)-
CHs o [1,2,4]triazolo[1,5-
a]pyridin-2-amine
N N-(1-((1-
N/ NH methylpiperidin-4-
YN .l ylmethyi)-1H-
437 v pyrazol-4-yl)-5-(3- | 538 | 4569
L (methylsulfonyl)phe '
{" "CHa nyl)-
N [1,2,4]triazolo[1,5-
CHs a)pyridin-2-amine
N-(1-(1-
A~ N methylpiperidin-4-
X N\N/>_ NZH\\ yl)-1H-pyrazol-4-yl)-
= 5-(3-
N
438 o N @ (methylsulfonyl)phe 238 | 4521
///\ “CHs ny])_
g CHs [1,2,4]triazolo[1,5-

alpyridin-2-amine

[0319] 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
art without departing from the spirit and scope of the invention, as defined by

the claims.
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(met hyl sul fonyl ) phe nyl)- [1,2,4]triazol o[ 1, 5-

al pyridin-2- ylam no)pyridin-2- yl)acetam de 1 423.2
W@AB9E5556CH3 . SMO/ \ N HN |la cH3 543- PCT/US2009/048041

(et hyl sul fonyl ) phe nyl)-Np-tolyl-

[1,2,4]triazolo[1,5- a]pyridin-2-amne 1 379.2 394

N-N_ 40, 0cH3 5CH 03 3-net hyl - N- (5-( 3-

(WetAY [SOLAOMAHD he nyl)- [1,2,4]triazol o[ 1, 5-

a] pyridi n-2- ypisoxazol -5-amne 3 370.1 WD

2009/ 155565PCT/ US2009/, 048041395 CH 0. /3

R2
RY N H
2 N
%
R \ \N R1
R5

I

enantiomers, diasteriomers, tautomers or pharmaceutically acceptable salts

thereof, wherein:

R! is H, C(O)OR?, phenyl or C;-Cy heteroaryl, wherein said phenyl and
heteroaryl are optionally substituted by 1 to 6 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’

R, R* and R® are independently H, CHs, CH,CHs, CF3, F or Cl, with
the proviso that when R!is H, then R*is H, CH;, CH,CHj, F or CI;

R® is independently H, Ci-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, (Co-
Ce alky)OR?, (Co-Cs alky)NRR®, halo, CN, S(0)i.R% S(0);2NR°R®,
NRS(0);.2R®, NR*C(O)R®, NR*C(O)OR®, OC(O)NR’R’, CF;3 (Co-Cs alky!)Ci-
Cs heteroaryl, (Co-Cs alkyl)C-Cs heterocyclyl, (Co-Cs alkyl)Cs-Cs cycloalkyl,
(Co-Cs alkyl)Cs-Co aryl, C(O)OR?, C(O)(Co-Cs alky)NR*R®, C(0)(Co-Cs
alkyl)(C;-Cs heterocyclyl), C(O)NR*Co-Cs alkyl)(Ci-Cs heterocyclyl),
C(O)NR*(Co-Cs  alkyl)(C3-Cs cycloalkyl), C(O)NR*(Cy-Cs alkyl)(C;-Cs
heteroaryl), C(O)NR*C;-Cs alky)NR®R®, 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, S(0)12R%, S(0);.
,NR?R®, and halo, and said aryl, heterocyclyl, heteroaryl and cycloalkyl are
optionally substituted by 1 to 5 substituents independently selected from (Co-
Cs alkyl)OR?, oxo, halo, CF3, (Co-Cs alkyl)NRRY, C;-C4 alkyl and C(O)R";
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s-0" . NNE 10 CF3 5-(3- (nethylsulfonyl)phe
nyl)-N-(4- (trifluoronethyl)phe nyl) -

WO 2002183565 | azol o[ 1, 5- a] pyri di n-2-am ne 1 433. PCBOS208H48041
0. /3 -, s-o/ \ le NI\l o Ei |NHN, CH3
N- et hyl - 4- (5- (3- (nethyl sul fonyl)phe nyl) -
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no)picolinamd
e 2 423.1 3R7isNnlkpend@itly H, €HG; alkyk I3-Q¥-{llenybtEyds dlkynyl, (Co-

T 57 aFe RISOORY (Coeke AR GRS beteroeyelyt, ccoxcr
Ce¢ alkyl)Ci-Cs heterocyclyl, (Co-Cs alkyl)(Ce-Co aryl), halo, CF;, OCF;,
C(O)NR¥Co-Cs alkyl)C;-Cs heterocyclyl, C(O)NR?R®, NR*C(O)R®, SO,(C;-Cs
5 alkyl), SO,NR?R®, S(0)1,R?, S(O)NRR®, NR?S(0),2R®, CN, nitro, wherein
said alkyl, alkenyl and alkynyl are optionally substituted by 1 to 5 substituents
independently selected from oxo and halo, and said aryl and heterocyclyl are
optionally substituted by 1 to 5 substituents independently selected from OR?,

halo, CF3, NR°RY, oxo and C,-C; alkyl;

10 R? and R® are independently H, OR®, C(0)O(C;-Cs alkyl), C;-Cs alkyl,
Ce¢ aryl or C3-Cg cycloalkyl, wherein said alkyl, aryl and cycloalkyl are
optionally substituted by 1 to 5 substituents independently selected from C;-Cy4
alkyl, (C-C; alkyl)OR’, oxo, halo, NR°R? and C,-Cs heterocyclyl; or

R? and R® together with the atom to which they are attached form a C)-

15 Cs heterocyclyl, optionally substituted by oxo, halo or C;-Cs alkyl; and

R® and R? are independently H, C,-C;s alkyl, C3-C¢ cycloalkyl or
phenyl, wherein said alkyl, cycloalkyl and phenyl are optionally substituted by
1 to 5 substituents independently selected from halo, CH3z OH or NHo,
C(O)O(C;-Cg alkyl) and C(O)NH(C;-Cs alkyl).

20 2. The compound of claim 1, selected from Formula I:
RZ
R3
AN /H
\>_N\
=
R4 AN N R!
R5
I

enantiomers, diasteriomers, tautomers or pharmaceutically acceptable salts

thereof, wherein:
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30

3369.1398/ \ . NN,..,SC) T-CH3 HN NN o 5-(3-
(met hyl sul fonyl ) phe nyl)-N(6- norpholinopyridin-

WO 2002183565 | azol o[ 1, 5- a] pyri di n-2-am ne 235 458CBUSHP9/#48041
\1l.-a, NN(:)S\cH3 HNro ' NN) 5-(3- (nethyl sul fonyl)phe
nyl)-N-(6- (norpholinonmethyl) pyridin-3-yl)-
[1,2,4]triazolo[1,5- a]pyridin-2-amne 232 465.1 400 /

\ N N NI (:BR'SsH,IGDYORS pheGHidr € -CobieteBoapyl, wherein said phenyl and

heteroaryl are optionally substituted by 1 to 6 R®;

R? is phenyl, C;-Cy heteroaryl or C;-Co heterocyclyl, wherein the
phenyl, heteroaryl and heterocyclyl are optionally substituted by 1 to 5 R’;

R, R* and R’ are independently H, CHs, CH,CH3, CF3, F or Cl, with
the proviso that when R' is H, then R* is H, CHs, CH,CHs, F or CI;

R is independently H, C,-Cs alkyl, C,-C¢ alkenyl, C,-Cg alkynyl, (Co-
C¢ alky)OR? (Co-Cs alkyl)NRaRb, halo, CN, C;-Cs heteroaryl, C;-Cs
heterocyclyl, Cs;-C¢ cycloalkyl, C¢Co aryl, C(O)OR?, C(0)(Co-Cs
alkyNR?R®,  C(O)(Co-Cs alkyl)(C;-Cs heterocyclyl), C(O)NR*Co-Cs
alkyl)(C;-Cs  heterocyclyl), C(O)NR*Cy-Cs alkyl)(C3-C¢ cycloalkyl),
C(O)NR*Cy-Cs alkyl)(C;-Cs heteroaryl), C(O)NR*C;-Cs alkyDNRR®,
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, 0x0 and halo, and said aryl, heterocyclyl, heteroaryl and cycloalkyl are
optionally substituted by 1 to 5 substituents independently selected from OR?,
0x0, halo, CF3, NR°RY, C;-C; alkyl and C(O)(C;-C4 alkyl);

R’ is independently H, C;-Cg alkyl, C,-Cs alkenyl, C,-Cq alkynyl, (Co-
Ce alkyOR?, (Co-Cs alkyDhNR'R®, (Co-Cs alkyl)(Cs-Co aryl), halo,
C(O)NR?R®, NR*C(O)R®, SO4(C;-Cs alkyl) SO,NRR®, CN, nitro, wherein
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, CFs,
NR°R? and C;-Cy alkyl;

R? and R® are independently H, OR®, C(0)O(C;-Cs alkyl), C;-Cs alkyl,
C¢ aryl or C3-C¢ cycloalkyl, wherein said alkyl, aryl and cycloalkyl are
optionally substituted by 1 to 5 substituents independently selected from C,-C4
alkyl, (Co-C5 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, N-di met hy1-4-(5- (3- (nethylsulfonyl)phe nyl)-

[1,2,4]triazolo[1,5- a]pyridin-2- ylam no)benzam de 2
Wa3®9/1555¢80 2009/ 155565PCT/ US2009/ 048041 401 / PGDYS2009/048041

NHT, 0, bH3 10 NO (4-(5-(3- (nethylsulfonyl)phe nyl)-

[1,2,4]triazolo[1,5- a]pyridin-2- ylam no)phenyl)(no

rphol i no) mnethanon e 2 478.1 412 \ 1..0 NN OH HN3 NN

NCH3 N- (6- (RS aed B piepardepemicaty VH,) fy-Ci; dalkyl3-GsHQs By¢l8alkyl or

10

15

20

25

30

nmet hyl sul fonyl ) phe_nyl)- [1,2,4]triazalo[1, 5- .
( ypheny{, wh)ére)ir? saeld a%f(y?, cyéloalﬁyl zlnd plherzl}gi a(rjé opt150nally substituted by

1 to 5 substituents independently selected from halo, CH; OH or NHy,
C(0O)O(C,-Cg alkyl) and C(O)NH(C;-Cg alkyl).

3. The compound of claim 1, wherein R' is phenyl or C,-Co
heteroaryl, wherein said phenyl and heteroaryl are optionally substituted by 1

to 5 R®.

4. The compound of claim 3, wherein R' is phenyl optionally

substituted by 1 to 5 R®.

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,
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,

each of which is optionally substituted by 1 to 5 R®.

7. The compound of claim 6, wherein said C;-Cy heteroaryl is

pyridinyl optionally substituted by 1 to 4 RS,

8. The compound of claim 3, wherein R® is independently C,-Cg
alkyl, (Co-Cs alkyl)OR?, (Co-Cs alkyl)NR’R®, halo, CN, C,-Cs heteroaryl, C,-
Cs heterocyclyl, C3-Cg cycloalkyl, Cg aryl, C(O)OR?, C(O)(Cy-Cs
alky)NR®R®, C(0)(Cy-Cs alkyl)(C;-Cs heterocyclyl), C(O)NR*(Co-Cs
alkyl)(C;-Cs heterocyclyl), C(O)NR*(Co-Cs alkyl)(Cs-Cs cycloalkyl),
C(O)NR¥(Cq-Cs alkyl)(C;-Cs heteroaryl), C(O)NR?*(C,-Cs alkyl)NR*R®,
C(O)NR¥(C;-Cs alkyl)(Cg aryl), wherein said alkyl is optionally substituted by
1 to 5 substituents independently selected from OR?, NR°RY, ox0 and halo, and
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a] pyridin-2-amne 231 478.2 403 " . 0, ivr,,S - N'"1
CH3 HN Ir OCH3 N-(4-(4-(2- nethoxyethyl) pi per

W@20004355¢3 ) phenyl ) -5- (3- (et hyl sul fonyl ) phe PgT/1S2009/048041
[1,2,4]triazol o[1,5- a]pyridin-2-amne 231 507.4 404

/0

.0 NNc:Is\,..- il%,H3 H 11016PN_CH3 CH3

N, N-di net hy1l-4-(5- (3- (nethylsulfonyl)phe nyl)-
[ 1, 2, 4¢did gk, derefdeyblyl, dlefeyoardi amd2yclphlayi ave pbemmdyesbstituted by
Ifonamde_ 1 472.4 4

0
1 to 5 substituents mciependently selected from OR?, oxo, halo, CF3, NRcRd,
C-C4 alkyl and C(O)(C;-Cy4 alkyl).

9. The compound of claim 8, wherein R® is C4-Cs heterocyclyl
optionally substituted by 1 to 5 substituents independently selected from OH,
0x0, halo, CF3, NRRY, C,-C4 alkyl and C(O)(C;-Cy alkyl).

10.  The compound of claim 9, wherein said heterocyclyl is
pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, 1,1-
dioxotetrahydrothiophenyl, piperdinyl, piperizinyl, tetrahydropyranyl, thianyl,
morpholinyl, pyridizinyl or hexahydropyrimidinyl.

11.  The compound of claim 8, wherein said heterocyclyl is

piperdinyl, piperizinyl or morpholinyl.

12. The compound of claim 8§, wherein RS is (Cy-Cg alkyl)OR? or
(Co-Cg alky)NR?R®.

13. The compound of claim 12, wherein R® is (Co-C5 alkyl)OR® or
(Co-Cs alkyl)NR?R.

14.  The compound of claim 8, wherein R® is halo.
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*(Cy-Cs alkyl)(Cs-C¢  cycloalkyl),
C(O)NR*Co-Cs alkyl)(C;-Cs heteroaryl), C(O)NR*C;-Cs alkyl)NR°R,
C(O)NR¥*(C,-Cs alkyl)(Cg aryl), wherein said alkyl is optionally substituted by
1 to 5 substituents independently selected from OR®, NRCRd, 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, NR°RY,
C;-C4 alkyl and C(O)(C;-Cs4 alkyl).

17. The compound of claim 8, wherein RS is C(O)OR?, C(O)(Cy-Cs
alkyDNR?R® or C(O)(Cy-Cs alkyl)(C,-Cs heterocyclyl), wherein said alkyl is
optionally substituted by 1 to 5 substituents independently selected from OR?,

NR°RY, oxo and halo, and said aryl, heterocyclyl, heteroaryl and cycloalkyl are
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/ \4.-0 N,cH3 j\1",sx- r- HNir OH (44543-

(met hyl sul fonyl ) phe nyl)- [1,2,4]triazol o[ 1, 5-
W@r@ynsdemn- 2- yl am no) phenyl ) met hanol 232 395pdT/U¥¥009/048041

2009/ 155565PCT/ US2009/ 048041 406 " 4.-o NI'Il,.., T-cH3

cH3 HN i oN, CH3 N-(4- ((dinethylam no)ne

t hyl ) phenyl)-5-(3- (nethyl sul fonyl)phe nyl)-

[ 1, 2, Apttionalhosubktiuted &) byo 5 dilbstibieats indepeBdendly selgcigd from ORY,

o OB hato, GEONHeR®. ALy alNnfRGOTE -, alkyD).

18.  The compound of claim 1, wherein R'isH.

19.  The compound of claim 1, wherein R' is C(O)OR?, wherein R®
is independently H, OR®, C(O)O(C;-Cs alkyl), Ci-Cs alkyl, Cq aryl or C3-Ce
cycloalkyl, wherein said alkyl, aryl and cycloalkyl are optionally substituted
by 1 to 5 substituents independently selected from C;-Cs alkyl, (Co-Cs
alkyl)OR®, 0xo0, halo, NRR? and C4-Cs heterocyclyl.

20. The compound of claim 1, wherein R}, R* and R’ are
independently H, CHs, CFs, or F, with the proviso that when R' is H, then R”
1sH, CH; or F.

21.  The compound of claim 1, wherein R}, R* and R’ are

independently H or F.
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 C3-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
substituted by 1 to 5 R,

25.  The compound of claim 24, wherein R’ is independently C;-C
alkyl, (Co-Cg alkyl)OR?, (Co-Cs alky)NR®R®, (Co-Cs alkyl)(Cs-Cs aryl), halo,
C(O)NR?R?, NR*C(O)R”, SO,(C;-Cs alkyl) SO,NR'R®, CN, nitro, wherein
said alkyl is optionally substituted by 1 to 5 substituents independently
selected from oxo and halo, and said and said aryl is optionally substituted by
1 to 5 substituents independently selected from OR?, halo, CF3, NRR? and C;-
C4 alkyl.

26. The compound of claim 25, wherein R’ is independently Cy-C4
alkyl, (Co-Cs alkyl)OR?, (Co-Cs alkyl)NRR®, halo, NR*C(O)R®, SO»(Ci-Ce
alkyl) SO,NR’R®, CN or nitro.
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T HN IN N, N-di met hyl-4-(5- (3- (nmethylsul fonyl)phe
nyl)- [1,2,4]triazolo[1,5- a]pyridin-2-
W@ b@oitsisppi col inamd e 2 437.0 408 / \ N, N, SeQT/UT20@HB18041
FIN O o=s=0 ,N, " I—l3,,---,,,,3NI\I-d|nethy13(5-
(3- (nethylsul fonyl)phe nyl)- [1,2,4]triazolo[1,5-
a] pyridi n-2- ylam no)benzenesu Ifonam de 1 _.472.2 409
"NH2 -,"--N7. 1, “ﬁllréBccnnImlﬁdfbf c(amtzﬁjlvduta‘imﬂﬁ/hs pliependently NH,,

1.2 4
[ oL, 228l Y ¥,cl,,  CH(CHs), NO,,  OCFs,  S(O)N(CHs,
S(O)NH(CH(CHs),), S(O);NH(C(CHs)3), CN, CFs, F, Cl, NHC(O)CH; or
S(0),CHs.

5 28. The compound of claim 23, wherein R? is C;-Cy heteroaryl
optionally substituted by 1 to 5 R’.

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,

10 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,

15 each of which is optionally substituted by 1 to 5 R’.

30. The compound of claim 29, wherein said C;-Cy heteroaryl is

pyridinyl or pyrazolyl optionally substituted by 1 to 5 R’.

31.  The compound of claim 30, wherein R’ is independently CHs,
CHz(phenyl), CHzCH(CHg,)z, or CF3.

20 32. The compound of claim 23, wherein said R? is C;3-Cs
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 34, wherein R’ is independently CHs,
25 CH,CHj3, OH or OCHs.

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 5
30 R’
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a]pyridin-2-amne 1 289.1 410/ \ N1,NS, =0 Td cH3 HN
la ocH3 N-(4- nethoxyphenyl)-5- (3-
w@ pwbhsdssul f onyl ) phe nyl)- [1, 2,4]triazol o 1, SPCT/US2009/048041
a]pyridin-2-amne 1 395.1 WO
2009/ 155565PCT/ US2009/ 048041 411 " NNs=0 N-H3 ,rdrb HN
r H3c--cH3 (dinethylam no)eth oxy)phenyl)-5-(3-
(met hyl sul f¥hyl ) Pheecomydound pfl ¢12in4 B6.rwizereih shid, leterocyclyl is

aj pyr 2. L - T
I'py I}gibgrlcﬁn}ﬁmmgspholiﬁélzor%1p4é%1%m/yk.I oON,,_,S" T-ch3

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’.

5 39.  The compound of claim 1, wherein R! is pyridyl, optionally
substituted by 1 to 4 R®: and R? is heterocyclyl, optionally substituted by 1 to 5
R’
40.  The compound of claim 39, wherein said heterocyclyl is
piperidinyl, morpholinyl or piperizinyl.
10 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’.

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:
I />—NH N\N>—NH - N‘N/>_ H
;NH
SO ° 0
CH3 CH3 N‘ O CH3 &3
15 CHs o
»)—NH NH NH
ESN ghﬁ_ \ N\N/>_
; ;— CH ;—NH
NH 8H3
OCH
CH3 CH3 ’ N

CH,
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HN [ a ocF3 5-(3- (nethylsulfonyl)phe nyl)-N(4-
(trifluoronethoxy)p henyl)- [1,2,4]triazol o1, 5-

W@r@ynsden- 2-amne 1 449.0 413 \ . N v, S=0 Td EEBUN09/048041

ocH3 N-(4- (nethoxynethyl)ph enyl)-5-(3-
(met hyl sul fonyl ) phe nyl)- [1,2,4]triazol o[l 5-

a]pyridin2am'ne14090414". NNl s=0 O, "CH3 HN O
N(5-(3- (methylsulf he nyl) - _N
[ 3\1\4/}’T'1‘|azolo[1 - a]pI‘INjN ylamno)pe JWNH
hanol
NH CHa
0 %CHE‘ F JoH
o] 3
_ \/>—NH ;\ i /% NH E\ N\NHEH
; OCH;
N CHy
NH
=N =N
ANz S NH - N\N/>—NH )—NH

7/
P4
z
4
S
=z
(@]
&
M
o N
Z
J/I
/
p4
/
< P4
T@
T

N
N
&3 o)'\cH3
NH
x N‘N/ . N‘N/ “ N~N/>_NH
;—NH?_ ;—NH2 i
OCH; S e g NH,
Cl
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232 395.1 415/ \ 41 N ,N,s,=0 HTI O, CH3 10 5-(3-
(met hyl sul fonyl ) phe nyl)-N(3- (norpholinonethyl)
w@b@ogspes [ 1, 2, 4] triazol o[ 1, 5- a] pyri di n- 2- anm PET/BESR09/048041
464.2 WD 2009/ 155565PCT/ US2009/ 048041 416 /. NN, S=.0
T6 \CH3 FIN 10 -CH3 N-(34(4- nethyl pi perazin-1-
Arnet hyl') phenyl) - 5- (3- (rmethylsul fonyl)phe nyl )
tr| azol o[ 1, 5- YN' d| n-2-am ne 232 477 417 "

Ni uC H3 |W\ N\N >—NH
OCF; Z/ OCF, ;— E XOCFs ;—

Ha ,N CHs
NH HaC

N N
N H N

b Qﬁ el Q ™ Qﬁ
ocF, NH NH y NH

NH
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N- et hyl - 3- (5- (3- (nethyl sul fonyl ) phe nyl) -
[1,2,4]triazolo[1,5- a]pyridin-2- ylam no)benzam de 2

wWA209155%88 /. N,, ,s--0 "7 bH3 HN W, ONCH3 Q3I/US2009/048041
N, N-di met hy1-3-(5- (3- (nethylsul fonyl)phe nyl)-
[1,2,4]triazol o[l 5 a] pyridi n-2- vyl arnino)benzam de 2
436 2 419 / \ N, N_,SC T-CH3 HN IW--..0.-- 5-(3-

sul f onyl ) phe ny -N-(4-(2- m)rphol|n et hoxy) p
ny) 2, 4]tr|az [Niﬁ—Nla]pyrldln/Z
/ \

OCH3

Vo R, IR,
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3494.0 420/ \ . NNr.,,a--(31 Fili-- \cH3 6 NH2
4-(5-(3- (methylsul fonyl)phe nyl)-

WO 2002/18356% | azol o[ 1, 5- a] pyri di n-2- yl am no) benPE&rES2909/048041
[ fonam de 1 443.9 WO 2009/ 155565PCT/ US2009/ 048041 421
/1Ti-0 NN's: cH3 HNN_CH3 I.CH3 N-(3- ((dinethylam no)ne
t hyl ) phenyl) - 5- ( 3- (nethylsulfonyl)phe nyl) -

2 triazolo[1, 5- rNdl n-2-amne 232 _A422n1 422 "
s N B8 (mathylsulfo NB nyl) - N P)—NH
172, troI o[ 1, 5- NN
& NH
Cl

—

CH,

0
N N
)—NH 7N NH =
7 NH CH
0 d CH, S,CH3 g NH S’CH3 NH 8H3
CHg 30 ‘ o0
NA> NH2
s
AN
NH NH &N
X N~)_ \)_
N Q o N-N « N\N/>-—NH
.CH NH
S0 5 e N\F_'_\ cH ;—NH
00 N-CH, 00 NH, 3 0] \—<:/\NH
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a] pyridin-2- ylam no)benzam de 2 40232 .0 ,f.,,, SO
NN - CH3 Hyi 10 oNH2 423 " 11 NNoe' Hi |l CH3 Wo=s=o0

WERBINSBeDHi s(3- (nnet hyl sul fonyl ) phe nyl) - PCT/US2009/048041
[1 2,4]triazolo[1,5- a]pyridin-2-amne 1 442.9 424 "
o-", NNOs\cH3 HN io ,0 6CH3 5-(3-

(ﬁet hyl suI fonyl ) phe nyI ) - N-(3 (met hyl sul fonyl net

:\ N\Ng' « N~N/>_NH Moy />—NH
;—NH ;_ i NH
" O

0
=
= _N =N
N >—NH »—NH
A2 N S L BV OH SN
F - N CF, N” CF,
N
=N Z N = =
»>—NH N2 NH >—NH _»—NH
AN N‘N N 7\ e N\N N N OH
N @CH _ /@ 7 N—cH &
/OH cl N-N 3
OCHj CH,
NN Ny Ny
N ;
NO, NH NH
CH \ CH .
OCHj Q 3. 0 CHs > 0 N_>
s
=N N
/>_NH 2" = N=
- Q Yl Gival
NH ©Ha
H
CHy g \LCHs cHy I CH, Nt
NH; N-CHj3 NH,
HsC
/ —
NS



[1,2,4]triazolo[1,5- a]pyridin-2-amne 1 457.1 425 N N
N.N-/CH3 40 /0 5¢cH3 o N-(1-ethyl-1H

w@eoaasisest- y1) - 5- (3- (nnet hyl sul fonyl ) phe nyl )PCT/US2009/048041
[1,2,4]triazolo[1,5- a]pyridin-2-amne 3 32323 .1 WD
2009/ 155565PCT/ US2009/ 048041 426 " 4.-0 NN c: 1S

HI VbH3 | WH3co N-(3- (rnethoxynethyl)ph enyl) 5-(3-
sulfonyl)phe n -N[l 2, 4]tr|azol
a y| : mMD- ami ne 23 ,>1—MI|-27/41,, N o}bhla
OCH; OCH3
>—NH E/ ;N
~ N‘N/ “ N~N/>_ H ~ N‘N/>—NH
;—NH
N CHy NH o \_\
3 CH3 N‘>
s
/ -
»—NH H
x-N-N Q X N\N)_Q />—NH
N “N
NH NH :
O \——\
CHs N-CH,
H,C
/ -
NH
o N CHs
N
}
AN
x N~N/>_N%H:§7 SN />‘NH I />_ H
NH CH3
g LCHs O;NH ;—NH
F NH, N CHy F
5 N NH
= N=
Wy ,>— H N />—NH
CHs
N
O CHs CFs N CHs N CH,
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HNio o ,NH O/ 6113 N nethyl-4-(5-(3-

(met hyl sul fonyl ) phe nyl)- [1,2,4]triazol o[ 1, 5-
W@r@ynsdomn- 2- yl arni no) benzenesu 1f onam de 1 4BRBES2009/048041

422 32 / \4i. r,,s - \cH3 NZ- 40 NH 5-(3-

(et hyl sul fonyl ) phe ny1)-N-(4-(piperidin-

4-yl)phenyl)- [1,2,4]triazolo[1,5- a]pyridin-2-amne 3

4 N>§ 429 [ \ 8- yo bH3 HN |~
“ N‘N/ NH “ N~N/>_NH “ N‘N/ NH
i—NH ;— ;—NH
Cl g Cl 0 N‘E'Hg cl o

IN‘CH3
HaC
»—NH ~ >—NH s
xN-N Qﬁ N N~N/>_Q “ N~N/>_NH
NH NH
Cl \ NH
° NH ] ° LCNH F o
2
9
o
=N
= N
Z = NH
NN N -

N
H,C
~ )>—NH /N>_ N N
~__N- V. 2 N / NH2 ~ = 4 =
N N « N\N>—NH - N\N>—NH
7 N\
@CH:; CH3
N =N =N
F F N-N CHs
F
CHs CN
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N-(6-(1- nethyl piperidin-4- yl)pyridin-3-yl)-5-(3-

(met hyl sul fonyl ) phe nyl)- [1,2,4]triazol o[1, 5-
W@REynsdomn- 2- am ne 3 463.3 430 \ 11 c) N, N(.. 1SCT/US10bB048041

HNN NH 5- (3- (nethyl sul fonyl)phe nyl)-N-(6-(piperidin-

4-yl)pyridin-3-yl1l)- [1,2,4]triazol o1, 5-

alpyridin-2-amne 3 449.2 WO

2 5565PCT/ US2009/ 048041 431 * CLNnO- xcH3 HN 00

543N~n§ thyl sul f oy Phe iy 1) - N- (4 (tletyakiydr o- 2H
pyrjan-4-yy) pheny! ) -NFE M, 4Dt azol of °N
a i di n\2-Aani e 3&49.1 %:N>7CH3

CHj
T+
)—NH Z N A
X Qﬁ T 2 S Nmr*“c“
NH CH
NH CHs
OCH; o ocHy ¢ L LCHs ocH, J N
N NH, N-CH,
Q HsC
N
HaC
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432 NN 40 ,,, T7'0CH ,3 - 5-(3- (nethylsul fonyl)phe
nyl)-N-(1- (tetrahydrofuran-3- yl)-1H pyrazol-4-yl)-

WO 2002183565 | azol o[ 1, 5- a] pyri di n-2-am ne 238 42BCTULR89/048041
NNN. ONnCHbH3 3 0 N (1-(1- nethylpyrrolid in-3-
yl) - 1H pyrazol -4-y1)- 5-(3- (nethylsul fonyl)phe nyl)-
[1,2,4]triazolo[1,5- a]pyridin-2-amne 238 43232 .1

4 | _ 0 P b sH3N5-(3- (nmethylsylfapyl)phe
nyl)yNTMT ((tetrah dr gf ur-aiH 3- ~ >—NH

N NN-N
NH ;
OCHy ¢ g

Hy OCF,
NH NH

NH
ocH, ¢ N
N

>—NH =N Z

CH,
a =N
H NH -
- N‘N/>— « N‘N/>— - N\N/>—NH
>%NH ;—NH ;NH CHa
0 \_> 0o \_\ \ TCH3
OCF; OCF, N—> OCF; NH,
N
S -
N CHs
H,C
a N A N=N
™ N‘N %_:_27 N N\N/>-NH X N~N/>_NH
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yl)methyl )-1H pyrazol-4-yl1)- [1,2,4]triazolo[1, 5-
alpyridin-2-amne 238 439.1 435 NN O P ,s, 6 cH31,0
wWo@INE5Es ((1- met hyl pyrrolidi n-3- yOret hyl ) - TPET/US2009/048041
pyrazol -4-y1)-5-(3- (nethylsul fonyl)phe nyl) -
[1,2,4]triazolo[1,5- a]pyridin-2-amne 238 452.1 WO
2009/ 155565PCT/ US2009/ 048041 436 5- (3-
sulfonyl)phe D N-(1- ((tetrahydro 2H—

p - nmet hyl ) - 1 p)}r—alziol 4-y1) -
[12&‘]t

, r oIo[l 5- -2-am ne 2 N4
i | ks, Q
ol NH OH
) OCH;4 OCH;
N

o]
72
/>_NH NH AN
NN "N OH
7 N\
AN —
OCH3 N-N CHs CH, N
CHj CHs
HN‘CH3
/N/>—NH AN AN
xoN-N ! >—NH N )—NH
7 N\ CH X N N
3
=N
NH O NH
Cl 3 OCHs ¢ \__>
H,C” “CHy HN—<]
('N
o/

]

7 N\
Z
e zZ. =z
\r
P
A"
=
I
7 N\
=
0 zZ.Z
Y
Z
X
o I
Z
I
O
T
7 N\
Z
Z
Y
Z
A"
Z
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OCH, 437 NN 40 siP 6 cH3 N\ cH3 N (14(1-
nmet hyl pi peri di n-4- yl)nmethyl)-1H
w@eoaasisest- y1) - 5- ( 3- met hyl sul fonyl ) phe ( nyl) -PCT/US2009/048041
[1,2,4]triazolo[1,5- a]pyridin-2-amne 238 466.2 438
N-N OOON, CH3 ,g/- cH3 N-(1-(21- nethyl piperidin-4-
y1l) - 1H pyrazol -4-y1)- 5-(3- (nethylsulfonyl) phe nyl) -
[ ,/lﬂtrlazolo[l 5-/ eridinZarrine 238 45
ough the ifnv

onIy b M/ay of
in the coms na

/>—NH =N
g Qr g HiHi iN‘r\f>_NCH
CHj
NH
cl 3 NQ Ci 3 N
@ CHs Q

/N>_ Vi
»—NH NH
N-N N X ‘N/>_ "N
_\ CH3 CH3
CH
3 &3 oc:H3

CH,
H,C” “CH;

7 N\

7 N\
\

=N =
)—NH »—NH 7V
o)
N NH NH
D Cl 0O ‘Y~ © cl I
OCH, o HN—<  CH,
0—(-CHj
CHs
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5art without departing fromthe spirit and scope of
the invention, as defined by the clains. WHAT IS
W@ERwbNEB63 S: 1. A conmpound of Formul a | 5enarCT/U8mn% 048041
di asterioners, tautoners or pharmaceutically
acceptabl e salts thereof, wherein: Rl is H
C(O)ORa phenyl or Cl1-C9 heteroaryl, wherein said
and het er oaryl~are optional l'y Ntuted by 1

2N i's phenyl,
eter r G -9 PeteNoc |, where n Nhe
nyI t er oaryl d he cycl yl opt
i t ut ed WH1 to 7; RB, R\ ignd

|n ep€hdentd’y M- CH3, 3,__F or CJClth

provi so that vvherOCRIa is H, t 0734 osi H CH3, CHZCH3 N

F or d; R6 i s i ndependBsft IgH;H, Cl1-C6 al kyl,

C2-C6 al kenyl, C2-C6 al kynyl, (CO- C6 al kyl)ORa, N

(Cb C6 aIkyI)NRaRb hal o, CN, S(0)1_2Ra, S(0)1_2NRaRb, CH,
NRaG( 0 NRaC(O)ORb ga NRaRb

NRa( =05

y y ; S-aldeyl ) (B8
cycloalkyl) 0) NRa( CO- 05 aIkyI)( 5 20 N
heteroaryl), CO®NWr (Gi-05 al kyl )N ., C(0)NRa(Cl -05 &_5
al kyl)(C6 aryl), Wherein said al kyl, jal kenyl and o
al kynyl are optionally substltutedN 1tob
substituents independently sel edked from ORa, NWRd,

0) 1 2Ra, S(0) JIZNRaRb, and hal o, and_sain aryl

het e Hyl , het ergar yI JamH cycl oal kyl are pUrdﬂally

su stlwut by 1 to amst i ‘@nts i ndependgntNy

S (C0- 2 al k Ra, oxo, ha CF3

( Rd, c al C(0) R 7

i s T nd#pendght H, < alk6',qt2 | kenyTgl C2- NH

al kynyl, (Co-GC5 a)kyl)ORa, (CO-C6 ahky!)NRaRb, (Co- O
al kyl ) G - 05 heteNocycl yl, C(0)(CoC6 al kyl)Ci -05 NH

heterocyclyl, (Co)C6 al kyl)(C6-C9 aryl), halo, CF3,
OCF3, C(O)NRa(éb C6 al kyl )G -05
hever g ycIyI C( 0) NRaR C(0) Rb, soz(c1 6 5 al kyl),

2 3 i
in said a : ane\,Nk n are
bstituted i uents%;:?_CH

ect X 3 and d
@cly arg, opt i gndli y <

ek ¢%uted by 1
to 5 substl uentiz;§:ependentl9 S ted f

hal o, CF3. NRcRd o and C1-C4 a ; 10Ra and Rb are
|ndependently H C(0)0(C1-Co6 al kyl), Cl-C6 al kyl,
cl ogl kyl', whereipga~said al kyl, aryl

¢ Oot@enahly subslit{jtedNy 1 to 5
snoent | el ect edYf r dn al kyl ,

and Rb ogﬁther

i 1 vi-Ciethey AT B at tachar,f or aﬁs
C5 heterocyclyl, optionally “Substi t ut ed by oxo 0
or Cl-C3 al kyl; and Rc and Rd are independenfly
H, Cl-C3 al kyl, C3-C6 cycloal kyl or phenyl, wherein
sai d al kyl, cycl oal kyl and phenyl are optionally
substituted by 1 to 5 substituents independently
sel ected fromhalo, CH3 OH or NH2, C(0)0O(Cl-C6 al kyl)
and C(0)NH(Cl1-C6 al kyl). 202. The compound of claim 1,
selected fromFormula |I: efant i oners,

di asterioners, tautoners or pharmaceutically
acceptabl e salts thereof, wherein: WO

2009/ 155565PCT/ US2009/ 048041 Rl is H C(0)ORa
phenyl or Cl1-C9 heteroaryl, wherein said phenyl and
heteroaryl are optlonally substltuted by 1 to 6 R6

1 . 1 .



20 C(0) NRaRb, NRaC(0)Rb, S02(Cl-C6 al kyl), SO2NRaRb,
CN, nitro, wherein said al kyl, alkenyl and al kynyl are
W@piovoseEbs y substituted by 1 to 5 substituent SPCT/US2009/048041
i ndependently selected fromoxo and hal o, and said
aryl is optionally substituted by 1 to 5 substituents
independently sel ected from ORa, halo, CF3, NRclZd and
byar e i ndependently H, CNV
i N?G/}awkyl C aryl

aIkyI)
wher ei n

i dNal aryl and
|y substituted to 5 sub stltuent
el ectf rom 4 al kyl
xo0,—kd| o, EA{:E}net lyl;
get\h

Ra and RO to with thé at@m
to mhlch they are attached forma Cl - 30C5

hete %;'% and WD _20Q9/ 155565PCT/ US2009/ 048041
Rosand, RdVar e i ndepefide

Nd O -C3 al®y=NCc3- 06
cyc oawky phenyl‘\r’efii aid alk qug% | kyl
a henyl e optionally s Jtuted by 1 to

S it uent s)independ y S cted fr al o, CH

or NHZFsC( 0y0( Ck-aB8 oF.and MH( al kyl )=NH

53. The conpotb@ Gfs claim 1’ wherein Fl i's phényl Oor “—

Cl1- C9 heteroaryl, wherein said phenyl and heteroaryl N-CHs
are optionally substi t ut ed by 1 to 4. The HaC
coppoypd of claim3, wherein R is phenyl optional l'y

trlazolyl pyrazi*nyl, —
|soxazonI t hi azol yl, oxazol yl, 5>!soth|azolyl N
pyrrolyl, quinolinyl |squ|noI|n i ndol yl _>
be-,lnqdazolyl benzof u anNI cinnol?nyl |ndazolyl N,

i hdof1 2 phthala2|ﬁy Pymmda2|nyl t (A agd NH CHa
iSs'Ndey pterldlnyl>\®hnln oxadi azo IN\

trifazol yl i adi azol yl | thiadi azolyl, fur zanyl

b of uraza benzot pheny¥f=X benzot hi yl,

ben o;e.olyb, ui nazol qU|nz' Hi nyl , NH
napht hyri di nyl /for furopyrldlnyIC)ZOea h of mhF%h i sO
optionally sub uted by 1 to 5 R6. 7. The
conpound of clai ncBy; wherein said 1- heteroaryl is —NH

pyridinyl optionally substituted byN to 4 R6.
8. The conpound of claim3, wherei,d R6 is

[ I kyl, (Cb Co6 aIkyl)ORa (CO- C6
halo CN, 7 Cr= teroaryl 7.

C3- C6 c C6 aryl,

5 al k (OCH@S etgr ocyc ) » CH,
o 0 Wk cIo 1
aIkyI)( -05 hete yI) :)NF%(CP 5 al kyl YNRaR)  CH,
C(0) NRa(C1-05 al kyl')(C6 aryl), wherein said alkyl is
optionally substituted by 301 to 5 substituents

i ndependently selected from ORa, NRcRd, oxo and hal o,

and said aryl, heterocyclyl, heteroaryl and

cycl oal kyl are optionally substituted by 1 to 5
substituents independently selected from ORa, o0xo,

hal o, CF3, NRcRd, Cl-C4 al kyl and C(0)(C -C4 al kyl).

9. The conpound of claim8, wherein R6 is C4-05

het erocycl yl 5optionally substituted by 1 to 5
substituents independently sel8cted from OH, oxo,

hal o, CF3, NReRd, G -C4 al kyl and C(0)(Cl-C4 al kyl).

10. The conpound of claim9, wherein said heterocyclyl

i's

pyrrolidinyl,tetrahydrofuranyl,tetrahydrothi ophenyl, 1

1- dloxotetrahydrothlophenyl piperdinyl, pi peri zi nyl,

.




20 al kyl) (G -05 heterocyclyl), C(0)NRa(C0-05
al kyl ) (C3-C6 cycl oal kyl), C(0)NRa(CO-C 5 al kyl) (G -05

waetenswssy| ), C(0) NRa(Cl-05 al kyl ) NRaRb, C(0) NRE(/C52005048041

10

al kyl)(C6 aryl), wherein said alkyl is optionally
substituted by 1 to 5 substituents independently
selected from ORa, NRcRd, oxo and halo, and said aryl,

‘ 2 Nand cycl oal kyl ~~reNopt|onaIIy

rogycl yl wWhergi n _\?d
al kyl is optlonally substituted by 1tos substlt&_
|nep dently selected from ORa, 30NReRd, oxo and
stal d aryf; terocyclyl Zhe

cy® re 19 2009/ 155565
optd onaII ubstitdted b

[ ende seI d frem
NReRd, Cl-(*{ %C(O)
Thespconpoun cI ai mcI3 wh
conpound of claim 1, wherein Rl |SC€(0)ORa, wher@n Ra
5is |ndependently H ORC, C(0)0(C1-C6 al kyl), C1-Co6

al C6 aryl or C3-C6 cycloal kyl, wherein said

al fyl , yainyl  and cycl oal [ SN, |

='ar e optional | yAubst ted
NNto 5ysybstit uent s S Ne'%e‘ﬁltly sel ect el f BH’?

C al (Co-C3 al kyI)CRe,, hal o, NRcRd and
@. het er I]??yclyl CRo. e compound of cl

S ‘Bap‘ R 10i nde ent , CF3,
or GtH,W t h t pr 6V|§Q) that when\Rl./is H theW R4 is
H CH3 or F. CH, 21. The corrpouﬁ‘ of claiml,

wherein R3, R4 and RS are mdependenf'i’y H or F.
22~ The conpound of cl wherein R3, R4 and
23-Nhe conpound of\cNai/>m wherein R2 i§

C Nhet groaryl or C3- et e cI yl, whereirythe
phgayl , roaryl and eroc are optionglly
S it |eroN5 m 23,

% 24. The nd of \

henyl tional y ::r ‘y to 5
R7. 2085. Thip@omﬁb Cgf claim 24 N(\,heﬁe RO is &‘o}
i ndependently Cl1-C6 aI kyl , (CO C6 aI%l)ORa ( Co- C6
aIkyI)NN(COOBaIkI)D -C9 aryl), halo,

iyl ), SO2NRARY »Chi

nitro, wherei ndsai dsikyl 1's opti H%rl"‘ﬁy subst My lited

l1toB stit €l ts jndependent Iy sel ected fr 0X0
afftf>pljso >and sai d id aryfyis opti@nall N
substid Bt ed by 251 to Brsubst i §Hy eﬁgently Q_W
sel ected from ORa, hal o$™CF3, NReReh,and C4 alkyl. g
26. The conpound of claim25, wherein R7 is

i ndependently C1-C4 al kyl, (Co-C6 al kyl) 01V, (Co-C6

gOEKIlR)a gbRa Rbd{ﬁ 2?' %Rl\agnace")&‘fR? corﬁggs(ltlon compmsn¥g g compound of

2009/ 1 RG/ 2hia . :
2 cRnd P R A PRZ00RE 04804 4 bt E@M&%ﬁ%% Gradie

6, wherein R7 i's 1 ndependently

CH2CH3, CH( ) 2; - s
S(0) 2NH( CH( gg) 2??%5’ ‘%ﬁ%@ﬁ@%‘%ﬁﬂ: @gﬁ%& ggrgpriging gp additional
NHC( 0) €iidzapetiSidhP &t te d52@m Bh ent gngldftrad ve hgailtainran#i3,
wherein R2 is Cl-C9 heteroaryl ional |y substlt%ted

by 1 tHflmmatory agent, arzgnm%@n%ﬁ%am?&e% 3 QPYOHPRI§ Tactor, an
wher ei Q ch ek %caﬁgito_@ LilsbaQSe P Cgéhf‘f()lr treating liver disease, an
|n1dazo d opyr i pyrimdinyl, pyrazolyl,
triazolyl, pyra2|nyl, tetrazdlMH furyl, thienyl,
isoxazolyl, t hi azol yl, oxazolyl, 10 isothiazolyl,
pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzi m dazol yl, benzofuranyl, cinnolinyl, indazolyl,

i ndoli zi nyl, phthal azinyl, pyridazinyl, triazinyl,
|30|ndolyl pterldlnyl purlnyl oxadlazolyl




31. The conpound of claim 30, wherein R7 is
i ndependently CH3, CH2(phenyl), CH2CH(CH3)2, or CF3.

WwWQO®B2/1335¢5 conpound of claim 23, wherein sai d RECT/ES2009/048041

10

15

20

25

C3-05 heterocyclyl optionally substituted by 1 to 5

R7. 33. The conpound of claim32, wherein R2 is
pi peridinyl, norpholinyl or piperizinyl optionally
subst i amit-eigal lygertt, aroagsnipr treating blo@Hdisdiderscamgasnhi@r grating
claim 34, wherein R/ i% i hdepende t% . CHSd. 2§CH2CH3,

OH or BEpeses, o an deent o BB P p i

wherein R1 is phenyl, optionally substituted by 1 to,5
R6; and R2 & ph@ﬁ’?lﬁ?n%?ﬁkni“@ﬂﬁq’mE}O%%’s‘iqanHSg@% mpougd gf
R i S R o e g
R2 i s pletrmacoyicaliy sccepabloairiey; adjuvsntiarveldleby 1 to 5

30RY7. 37. The conpound of claim 36 , wherein

sai d heter loﬂ:ycl yThé Sonppaétiandifre}dim 4dpwhbeln sayd camtpound of claim
pi peri zi nyl . 38. The conpound of claimi1, ..

wher ei hisRR apgmoepnt gydetecinhy SR J@&B&%ﬁ%ﬂﬁ?‘é‘&/ i ig at lgast 10
S R BBolRoleeRCER by inpB| K HAGBII M pitr Bhidithcach
pyri dybf JAIPL,i Ik dngd Bykb3 téttwityed by 1 to 4 R6; and R2

is heteroc yclyl, optionally substituted by 1 to 5 R7.

40. The conpggind afme&hed of B&iting \oh E3s&iningsthe Geverity of a disease or
heterocyclyl is piperidinyl, norpholinyl or . . . .

pi per i ¥aneyon regnppstyp &0 %ﬁﬁﬁbﬂ&n&g JaK4ikinage achiydly dp A PRjent;

is K)he . i . .1 :

5 pyr R R O B P Al el (R Rt of
42. Theceappodrd cofimcl.ai m 1, wherein R is pyridyl,
optionally substituted by 1 to 4 R6; and R2 is pyridyl

, optional | ¥9.sub%hé tigthed ofylaimt48, Wwhééin said diseasel3r cofrdition is

conpound | ected f \'N i --
OB Cineer, ok iabpigh hoBHBRIRERy 1IaBBoG BB ease, miltiple

sclerosis, Alzheimer's disease, cystic fibrosis, viral disease, autoimmune
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
with cell death, thrombin-induced platelet aggregation, liver disease,
pathologic immune conditions involving T cell activation, CNS disorders or a

myeloproliferative disorder.

50. The method of claim 49, wherein said disease or condition is

cancer.

51. The method of claim 49, wherein said disease is a

myeloproliferative disorder.
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544. A pharnmaceuti cal conposition conprising a conpound

w@booehsises 1 and a pharnaceutical ly accept abl e PEF/DE®09/048041

10

15

20

25

30

adj uvant or vehicle. 45.The conposition of claim43,
further conprising an additional therapeutic agent

sel ected froman anti-proliferative agent, an

anti - i nf | anféat or Vheagethbd ofplainmrinemweinlsaidonyelagehferative

neurotr.opi.c factor, an 10agent .for treatin .
car di oYaSEEn 3 POk PEbSEE i SauaHe POt Raa Y YipGgpsis or
di seasgyo@R mydMgenMisi@lkeafetMIan agent for treating
bl ood di sorders, an agent for treating diabetes, or an

agent for teeati-pg boYASHEHINS S6NGNerShSHABhSr is breast, ovary,

46. A pharnaceutical conposition conprising a conpound
of cl acemvik, prostate, stin, penitep geletoadhatyltsact, sémimoma)#dg@hagus,

ié Iap ?IS :]Ialay%té:j %falusit:;ﬁh ?trc])g}ac %?@({ig‘@gt?ﬁjatl,l Sig’ll, if%{a‘?o%ﬁ%{%}tloankl)all, %ollicular
CONPOSE i@ mAhAiiR, 4éng, WASH SEIN1HR1cHr FRIML UBAL SR cell lung
claim1l is in an anount to detectably inhibit JAK2

ki nasecacinpma (NSGhE).ilgngadenecpstindia fsghamons ¢aprigoma of the lung,

selective in inhihiti.ng J nase.activity over ..

b bi 2415y PR, FviditapeP s RART IRES bflahy e, ianey,
1048. Aodet hgdloRf ditdraas] INehpBbidl sos@ds,Nairy Rells evedal tavifand

a di sease or condition responsive to the inhibition of
JAK2 kphease (@eal), Vbt ipngye, smqush. iselivary glgpgmbaryiag., small intestine,
adm ni steri o] i ' t .

o fect (G- Rduhra il p b ak, A AR RIS Hne,

met hoder@onetrédl Mtdidne, Yadi, eemtra aktlods syase cancet ofithetpeitoneum,
i s 15cancer,_stroke, di%betes, hepaton§g§@¥,, .

car di oeRstagPlHlarases shead pangericak sicgr diqdgkin's or leukemia.

Al zhei mer' s di sease, cystic fibrosis, viral disease, . )
aut oi mune #-seabksmethod of elain 4P owheeinsaigh capbigyascular disease is

pit e e —

neur odegeifailael ve di sease, a hornone-rel ated di sease,
condi tions associated 20w th organ transpl antati on,

I munodef i c§gNCcyTHE SeIhde s clalf 3D WhérkM&aldait@rodegenerative
di sorders, proliferative disorders, infectious
di seasdiscase sniiizheipwss disersei Rarkiasq's ¢isesss: lamyegephic lateral

thro nbégléérhﬂg%%ngioﬁtsgiliﬁgsea% &8 rlhpigche%rli%,ghl %E&I%ﬂ%fenerative

pat hol ogi ¢ i’nmmune~con I'ohs 1 nvol ving

act i vaflisene c&iN&d dy satidetisinjury aglmaalacprenkitbacay bvkeypoxia.

di sorder. 2550. The nethod of claim49, wherein said

di sease or s®Ndi ThOmeilvd @&0REH 49, wherein said inflammatory diseases is

rheumatoid arthritis, psoriasis, contact dermatitis or delayed hypersensitivity

reactions.

57.  The method of claim 48, further comprising administering a

second chemotherapeutic agent.

58.  AKit 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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51. The nethod of claim49, wherein said disease is a
nmyel oproliferative disorder. WO

WQ®9/1356565PCT/ US2009/ 048041 52. The neCTU82009/048041

10

claim51, wherein said nyeloproliferative disorder is
pol ycyt hem a vera, essential thronbocytosis,
myel of i brosi s or chronic nyel ogenous | eukem a (CW).
53. The netfod ofrstohciions &9 usevher ei n sai d cancer is
breast, ovary, 5cervix, prostate, testis, penile,

geni touri na§y t raled kit sEethinosid, fuelsaphaprising] ar ynx,
gastric, stomach, gastrointestinal, skin,

ker at oacant ke, a §2bhd phrafac&AIcEl QVAFRsitiBR] @WRPTRIngl 4ing,
smal | cell lung carcinoma, non-small cell 1ung

car ci ndwwmothsmeasic agahg adenocar ci noma, squanous
carci noma of the lung, colon, pancreas, thyroid,
papi | | ary, ®.add€hs kit peaim B9,|whersin gaid sesgmictigrischomprise

10bone, I oi i sorders, |ynphoi.d, di sorders, .hair: .
cel | o gERedians for b Griffismi SRAT 8 fsSoARE pmyrd Ylion of said
nmout h, fis&ehddV/REYn PR acdfidd] eB¥positiBhd toiafadisitif@eed therof.
colon, rectum anal, renal, prostate, vulval, thyroid,

| arge i nt esgj ne, TROGEBELAINRES, WiceEih B RE@hA se@BBbRbositions
nervous system cancer of the peritoneum

hepat oarelcbuthmed caseperate ¢redadnarancer, neck cancer

Hodgki n's or | eukem a. 1554. The nmet hod of claim 49,
wher ei n sai 62.car Thokiasteihimt 59 sleasia said firgshe nesind compositions
cardi onegal y, atherosclerosjs, myocardial infarction

or conYESPREeH &xihe SpIge Coptainer. 55. The met hod of

cl ai m 49, wherein said neurqodegenerative disease is

Al zhei mer ' s63i sehbecommpauer ed sl 1gpdesadlron Roeqapmngs of

| ateraf 5&@8%?&9§i5’ Hunti ngton's di sease, and

cerebral  118¢ em a, and neurodegenerative disease

caused by traumatic injury, glutamate neurotoxicity or
hypoxi a. 56. The nethod of claim49, wherein

said inflanmatory di seases is rheumatoid arthritis,
psoriasis, contact dermatitis or del ayed

hypersensitivity reactions. 2557. The nmethod of claim

48, further conprising adm nistering a second

chenot herapeutic agent. 58. A kit for treating a

di sease or disorder responsive to the inhibition of a
JAK ki nase, conprising: (a)a first pharnmaceutica
conposition conprising a conpound of 30claim1l; and

WD 2009/ 155565PCT/ US2009/ 048041 (b) instructions
for use. 59.The kit of claim58, further conprising:

(c) a second pharmaceutical conposition, conprising a
chenot her apeuti c agent. 560. The kit of claim59,

wherein said instructions conprise instructions for

the sinultaneous, sequential or separate

adm nistration of said first and second pharnaceutica
conpositions to a patient in need therof. 61The kit of
claim59, wherein said first and second conpositions

are contained in separate contai ners. 1062. The kit of

clai m59, wherein said first and second conpositions

are contained in the sane container. 63. The conmpound

of claiml1, selected fromthe conpounds of Exanples
1-438.
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