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arthritis and is characterized by loss of articular cartilage, often

associ ated with hypertrophy of the bone and pain. The di sease nmainly
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have therapeutic rel evance for several diseases including OA. JAK1 bel ongs
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IL6/IL6Receptor induced downregulation of cartilage-specific matrix genes collagen 11, aggrecan core and
link protein in bovine articular chondrocytes, and that this was mediated by JAK/STAT signaling. Therefore,
these observations suggest a role for JAK kinase activity in cartilage homeostasis and therapeutic
opportunities for JAK kinase inhibitors.

[0020] JAK family members have been implicated in additional conditions including
myeloproliferative disorders (O’Sullivan et a/, 2007, Mol Immunol. 44(10):2497-506), where mutations in
JAK2 have been identified. This indicates that inhibitors of JAK in particular JAK2 may also be of use in the
treatment of myeloproliferative disorders. Additionally, the JAK family, in particular JAK1, JAK2 and
JAK3, has been linked to cancers, in particular leukaemias e.g. acute myeloid leukaemia (O’Sullivan ef al,
2007, Mol Immunol. 44(10):2497-506; Xiang et al., 2008, “Identification of somatic JAK/ mutations in
patients with acute myeloid leukemia™ Blood First Edition Paper, prepublished online December 26, 2007;



Vla or pharmaceutically acceptable salt or solvate thereof or a solvate of
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JAK can also find application in the treatnent of WO
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invention, with representative synthetic protocols and pat hways di scl osed
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aryl), -C(0)-(CH2)t(5-10 nenbered heté&roaryl), -C(0)-(CH2)t(C3-Cl10

cycloal kyl), and -C(0)-(CH2)t(4-10 nenbered heterocycl oal kyl), whereint is
an integer fromO to 4. [0043]' Substituted Acyl' or 'Substituted Al kanoyl'
refers to a radical -C(0)R21, wherein R21 is independently




C -C8 al kyl, substituted with halo or hydroxy; or WO

2010/ 010191PCT/ EP2009/ 059605 C3-Ci o cycl oal kyl, 4-10 menbered
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and R25 i S°GPRBY St'han H. [0046] “ Al koxy' refers to the group -OR26 where R26
i's Qoogs al kylin aBasré pLtidui cabddmynt GhodbRPodides ARbIamsYe F&iRXYa: N- pr opoxy,

i sopropoxy, n-butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, and
1, 2- dinethyl butoxy. Particul ar groups are |ower alkoxy, i.e. with
between 1 and 6 carbon atons. kgr i cul ar al koxy groups have between
1 and 4 carbon atons. [0047]' Substituted al koxy' refers to an al koxy group
substituted with one or nore of ose groups recited in the definition of
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cycl oal kyl, C3-GC o cycl oal kyl al kyl, 4-10 nenbered heterocycl oal kyl al kyl ,
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al kyﬂhmh@ﬁ jhvehe kiZopaicdathrial, UdKtis, MATaghnR@r{ b6 wéladischses,| QMBbxialdkiydn dbdashsthtas 1
to 6 carbon atoms. A further artlcular roup has 1 to 4 carbon atons,
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N- buaitire), BEARE hﬁ%l\fﬁﬁbﬁﬂﬁ)afrﬂﬂé{t 0OBgtiREe tﬁﬁfoeerl(@@/&ﬁseademvogr@umarﬁb&ia sasupBShY!
et hyl , propyl or bu%é11 is_attached to a_linear alhy tchaln exenpl ary
iC Wﬂ

br arfEHEENERRTe): GPRag Aitilage analigupatiopy |discse 215pRisfe hﬂuwfe%?ﬁep 5 I%ﬁ%ﬂ

[ 00SdghnspRihasiioh rdjécBign &d. K Wkgan ruaﬁs@[aat feRcldh). ahlhwltogr&unKa@n%B IMEdpARANA in the
substltuted w th gne or nore of those qFoups recited in the definition of
Y

" subEeinicgt efgprolifsrally f disceng- &arpeweeﬂﬁraﬂlF Rifogsy of S Hpd awnkly‘%ﬂoa b FramRyoh or

DI EcafideRs tebfebi@y JoukdMiad B&t AMACUMOOMN (& gt Gtefind Wsihyob4+dMaS prafiek Pacér).cuhad |y
from1l to 3 substituents, in artlcular 1 substltuent selected fromthe

gr oul3TticBias jcabpdipens thg gypsent EVF%WP rsoVidgsy# gughhad. for rg|ing conditiyg slegied from

al kaxMamidthaX YR L oMyiatord kevic LNy i@shanfe (riims - %doli%}/@ﬂé’r@i@ NYtva @ discase
- NH- C(0) - OR27).,. .ani no, substituted anino, am nocar car bamoyl or am do

@@o%%@s zl)lnltl%?rﬁnﬂaeﬁlawnlgﬂ%ﬂlﬁ%wis (R Cm@e B FlisrgRe: 290119/ Saﬂ?%feémﬂ&m Gisgpse

( 0-&dtQ)(e. gll%oaﬁohcaﬁahsrw&uwpemhnge@wr cRaNik @RdoRin AW contrBu@ighth c.¢a@ir6ls cardiac
car boxyl, cyano, cycloalk , halo en, hydroxy het eroaryl, nitro, thiol

_ S- alpilifp); andeprggntransplag gicckipiyand cagilggs, pofc andsy jpjim dagrﬁgiaﬂon gheeeensrion. syFkps |
a pafstcbatirials, GRRAAMBMOI comphst | ddMigsterdek th ' effe@fiR Smb@ht AofConCsor ahkl ogHRUP
substituted with hal o, cyano, njtro, trifluoronethyl, trlfluoronethoxy

azi dﬁlafmaﬁﬁ“s@fPénPosl@e?zNF?Oﬁpoundﬁ/@f?@ {e5r89991 91 PCT/ EP2009/ 059605 - C( 0) R °
C(C%hm& - O%Q)ﬂﬁ:the'r aS'pHB tgé &%Rnt 1nv€n§()loﬁmdes% method &Rreat%g a marffhal suscept1ble

- ( 3 wherein each R' is independently selected fromH
Cl - 8 oxpftijste wetmzyhfe@evml@oré?rff Iy DartiquEBpopnQes - (¢-20s g iBe we)- rakasmagy ritiple
( CH2hydidedr SR of¥Ss QaddaYrhdthoPdhpritSHiinitideringOannEregleemhigt 6f Oy &! Aatk koo
wherein t is an integer fromQ to 4 and any aryl, heteroaryl, cycloalkyl or
het WW&#@W@M&W comeeds hersiagesehsds el ves be substituted by
unsuiggso|t ut ed 1fly-riheRhdpudt, th@ﬁile&mt h&Oéﬁ'i% bfo%ﬂ%@é’ccﬁ%po% &4 thOMYentidR BHRSL dntipt ed
Cl - hanaIkyI unsubstituted - hydr oxyal kyl, or unsubstituted Cl-C4
hal JEsRIGRyorRreVRYHNGK Y corEtiiio smct@-fr%@ow listefl hereipepradqutarly suchsordiaas §s MRYobe
C1- %sd@ia{%ﬂlwﬂ{ DQAZA J’%ﬁ Q&lVltff Shar & &1Qea§eg‘91n\';0q’\%é: @Artlrawgegridgg(ﬁl?’l)o@gﬁlydr J&’ihted
am no' refers to an am no roug substituted with one or nore of those
gr oufseradaiont fegeamplernsteersthiifg: tapdpr eonditignsntolving wfammetion; of imapee fewoniee iy | y
ref efsSerbmhd Bﬁeagé C}H&lmaNﬁcR%%)r%sV‘{%ﬁ&se%ﬁéﬁ B%My% aMs‘eO@gdgaﬁﬂqy rifa tﬁfh%@m‘ier om
hydr ogen, Cl-Cs kyl, C6-C o ary 6 nber ed eroaryl - nber ed
het dfiop3 & arhicp| COh@ﬁ @J@%OYGE)P@deIIWﬂGS e@ﬂotoml dibeenglijegqc, stadgy tﬂg& qoumé@w\ﬂm h
hal o,/QF phyds gﬁ(r%e Odr chr((ng_'%ﬁdoe&ﬁl gt%{%s %'E)Mh%utmg(tgéz_é ((h?onlc Qarﬁﬁ@t}%ﬁlﬁg discases
het er oar y1) C3- C10 cycl oal k or - nber ed
het épydyieg wakgnrn)t %@’rl@gwufnqw (a8 dilsmseg@rvolblég \ﬂ@@ﬁa@ laﬁf@nlgam@aé ghayrdrogiiedh i s
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unsubsti t ut ed hal oal kyl, unsubstituted hydr oxyal kyl,
uns uBisgtion e.edorgan wsnlamoralektmy Grhitritpesr AWK gan alypofing m@ca@pwpﬁleatreemjle@t pled
to forman al kyl ene group. Wien both R33 groups are hydrogen, -N(R33)2 is
an am no group. Exenplary 'substituteg am no' groups are -NR33' -Cl-Cg

al kyl, -NR33'-(CH2), (C6-C10 aryl), -NR33' -(CH2),(5-1 O nenbered
heteroaryl), -NR33 '- (CH2),(C 3-C, O cycloalkyl), and -NR33" -(CH2), (4-
10 nenbered heterocycloal kyl), whereint is an integer fromO to 4, each
R33' independently represents H or Cl-C8 al kyl; and any al kyl groups
present, nay thenselves be substituted by hal o, substituted or
unsubstituted am no, or hydroxy; and any aryl, heteroaryl, cycloal kyl or
het er ocycl oal kyl groups present, may thensel ves be substituted by
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het erocycl oal kyl, C6-C to aryl, aral kyl, 5-10 nenbered heteroaryl, or
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[ 0057] Aral kyr or, “arylal kyr refers to an al kyl group, as defined above,
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by unsubstituted Cl-C4 al kyl, halo, cyano, unsubstituted Cl-C4 al koxy,
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Cl -Cs hal.oal k cl - haI Ikox ano, hydroxy, Cl1-C8 al ko and am no
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het er o | am no, NR51COR52, NR51SOR5 NR51S 2R52 | kyl, COCaryl, .
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satur ed or .uns rate romp5 t ons, tionall t ai one or
o e st Sviten ks e g BuBeRT b BFtstngs oY e ROt

i ndgpardanthk ynhibidrsaggAK fald-4pplicatikyin, thdreatdenh af @atdty ) espded1C1keantdsombd kylid
4-10 menbered heterocycl oal kyl, C6-C10 aryI, substituted aryl, 5-10
menbered heteroaryl. [0063]  Aryl al kyl 8 refers to an -0-al kyl aryl radical
where al kylaryl is as defined herein. ”[0064]"' Substituted Arylal kyl oxy'
refers to an -0-al kylaryl radical where alkylaryl is as defined



herein; and any aryl groups present, may thenselves be substituted by
unsubstituted C1-C4 al kyl, halo, cyano, unsubstituted Cl-C4 al koxy,
unsubst i twoedio@ie®1 hal oal kyl , unsubstituted Cl- C4 hydr opgalErge09/064605
unsubstituted Cl- hal oal kox 0X 00 Azido' refers to th

r adi BEPUS N2 Y BOR TSP By Ip}/"c%‘iate I%éf %F‘EP %"'t‘t‘?&n‘inéﬂteé’ﬁtl‘{ ey ’G)SﬁFféed
[ 006ffdm Sufhagimation, &dcCay DamBY | ditises uiaﬁﬁmtbluta@tﬂrlasrnpd@flas1§ eztl&fgsc hiowdylaliseadi (6.l

R53) 2 erein. each R53 is |nde ndentl H Cl - | kyl,. C3-C10
cycl% Wgﬁlmtlf\jmbveﬁﬁ?r@é‘tp Tg‘lct‘?é'gﬂp%éf?/l&tso ato O(V,Vfbdlé‘fafﬂs e‘%?@?ﬁﬂ“}'eﬂs&iﬁse
mi‘ntbﬁ’t@de b el Oaitiyhs, aftaﬂbiypbﬁts&fge@roalclﬁ%hlc eﬁliotox@i st&tss ahiphtirgubsiel &M&Iﬁcdca\ﬂjhﬁd'l

hal o dr ox C3-.C10 | oa) kyl , 4- menber ed het erocycl oal k
éi@“‘é?r %‘rd or %’atf"t?@ﬂlamé‘?]%’ﬁo 8?%{9?%%8%‘? @épr“womtcﬂegrﬁ et 8%1?%?%‘%“"“ asof
mhlQﬁwbﬁﬁﬁﬁb&ﬁ&&&%ﬁﬁgh%huﬂ?uh&kﬁkuﬁ&?nﬁ?kC? aIkyIb hal o, gnsubstltuted
oxy, unsubstituted Cl-C4 hal oa unsu s itute
hydrC@Q | kyl , QPerupieassend adwatage. will hf‘&P@awueB%t@motP Oarofipd 1Bt irHelom Hat
at h@@ﬁ&xﬁmgoﬁﬁgemﬁl ug@ﬂ“mﬁgﬁifhlExenplary Substituted Am do / Carbanoyl
groups are -C(0) NR53'-Cl1-C8 a kyI, -C(O)NRS3' - (CH2)t (C6-C to aryl),
-C(O)N53' - (CH2)t(5-1 O nenbered heteroaryl), -C(0)NR53' -(CH2)t(C3-C10
cycloal kyl), and -C(O)NR53' - (CH2)t(4-1 O nenbered heterocycl oal kyl),
whereint is an |nteoer frontO to 4 each R53 |nd Pendently represents H
or C-Cs alkyl and amEIMLED BESGRIJION OF &N het er ocycl oal kyl
gr oupginfigasent, may WO 2010/010191PCT/EP2009/059605 t hensel ves be
substituted by unsubstituted Cl1-C4 al kyl, halo, unsubstituted G -C4 al koxy,
uns u[BQ%? t ut ed Cie-fellovng Eank i, Intenesd s hive (lhcorreaningenrensiRdgRs iy pelovs and are
unsyRsii ﬁ1l&¥1&gst£ﬂdm ehﬁb& JtlJﬁ%M 1195nd|83 gzroﬁé(yf thd lggs@ﬁt]m\gﬂfl@pxy refers to the

radi cal -C(0)0H [0069] Cycloal kyr refers to cyclic non-aronmatic
hydri8@4tby| grWhpsdckriibingd ermmmtl@l, tdyichanay arolisia cempnveds, Birehaceyiidabeamipgsitigsoups
i ncl dd@inify %u&%n%%u&%‘ %ﬁ‘&)ﬁl&hoﬁ 0@941#% §dc9901ﬁﬂoﬁﬂ(ﬁ§ta'rlfi %&n&%&'&nsaﬁae%ﬁ%%g QR if
cycl obut ylI”, | opentyl, ohex cycl ohe cycl ooctyl
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definition o substi t erein particul a refers fo a cycl oal kyl
gr ougnd it thegespeative dﬁi@l@ﬂ Wistintensisthtasinclpdy stich sbatifeisd momﬁsmﬂ'@n e sbapcias s&nt s,
and dﬁ@%&lb@uﬁﬁ"egsyotﬁeﬁ'@@% gtatre@ tRe ?eHQS‘Edbtsﬁtﬁt%H Sis tb 'Ee H@ﬁﬁeh%&' ls@troutl-béb'xp Sty ghldﬁ'atbe
[0071] "Cyano' refers to the radical - [ 0072] " Hal o hal ogen' refers
to fﬁlﬁhﬂf@n@¢9t00%ﬁlﬁbﬁ’9 terays ) gragp nand(” Bmwaéﬁncfatl @é@%smeredpatefqh@rtﬂe ¢ Wafouggdoups
are gidher fluoro or chloro. [0073]1letero’ when used to describe a
conpound or a group present on a conpound neans that one or nore carbon

at on04H t he cOwpdishd “Gi angr anipndyahearspblerein wpkigtednbyr @ mare thogers (Loxaydpesi, or
sul f a f N C oups
deSC(%’hl %Q@Eg gove gitczj%lhlé% %{sg)lf Eﬁ?eyartt?(ge QP k}t}a? g{: %)paln‘%'ll?/ ‘Q an&lP%al X‘&FIQS &teb%lﬂo&fe 3t
heten@cﬁ@hoahk@hgwaryl e.g. heteroaryl cycloalkenyl e.g.

cycl er oal k b art | from
CLREAET 02 KR or ALK B DL LR b0 IR BEES EEMAL bl
n‘onmycly)@ikylc GBHCipoyoekylmathylt #a0 menshenmlebetoneycloalkyl, aryl, arylalkyl, 5-10 membered

heteroaryl or heteroarylalkyl as defined herein. Representative examples include, but are not limited to,

formyl, acetyl, cyclohexylcarbonyl, cyclohexylmethylcarbonyl, benzoyl and benzylcarbonyl. Exemplary
‘acyl” groups are —C(O)H, —C(0O)-C;-Cy alkyl, —C(O)-(CH)((Cs-Cio aryl), —C(O)-(CH}(5-10 membered
heteroaryl), —C(O)-(CH,)(C5-Cyg cycloalkyl), and —C(O)-(CH,)«(4-10 membered heterocycloalkyl), wherein t
is an integer from 0 to 4.
[0043] ‘Substituted Acyl’ or ‘Substituted Alkanoyl’ refers to a radical -C(O)R*', wherein R*' is
independently

e (;-Cy alkyl, substituted with halo or hydroxy; or
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or nore heteroatons and 5 to 12 ring nmenbers, nore usually 5 to 10 ring
menbers. The heteroaryl group can be, for exanple, a five nenbered or six
nmenber ed worzomyabise ring or a bicyclic structure fornmedprCrmredoasswosi ve and
si x nmenber ed rings or two fused six nmenbered rings or, by way of a further

exanpl &, %o rysBalkyl sl hemasbicerd beirrgeciopliyh Gty sy wdrkd w-Up merbetsdr
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pyridi ne, ri dazi ne, Ij¥2|1m dine and triazine. Particular,

oxarfpl 5ot B O EHThE s 0y P BUBLOIbHLP ) rigermbered betsratbbr sRr CHY)-
f US@(@HE)‘RC?@%%P@BMHI)’ %ndmﬂ@?e CRG)-(CHI R 4110 GhechRr B ke AL fol @ty 1) {Vﬁa&lﬁ@ 1st291 integer

i m dazot hi az i m dazoi m dazol e. Particul ar exanples of bicyclic

het eﬁ%?iﬂ“@‘t‘%‘tﬁ)s indepsndgntly frgreacs i ohenbed®d ring fused to a five nenbered
[ ngghegl ude  4Q.2RAN QIARAAPLTLER2A09LASIBAG I, plcrinol |imited to
benzfuran, benzthi ophené, benzi m dazol e, benzoxazol e, 1sobenzoxazol e,
benzi soxa&olsend%@ﬁ@ttm azol e, benzi sot hi azol e, isobenzofuran, indole,

i soi ndol g, igpsei_pdgl i Jizha i.ne, isoindoline, puri ne (e.g.,
adeni ne, guan?ng ﬁnsglgsztgpm yragf(gﬂg&g% mpdl ne, triazol opyri mdine,
benzodi oxol €:- @ﬁndcwiqa&czblémeedi)cred Qlﬁ@topscloaﬂa'ﬂthGﬂoaarylenamﬂiyéSS -0¢ rxindeeldi ¢
het er oar yl t f I re
ot 11 m e P oRa) SRRy B b 5RE 5 o BRIRPL AR bR EL B

i sochr onenepnsobmmn@dﬁ Gizs@bdxryommubstlm@dibdhdmbzmlkquumsnbﬁltmmdr(é C4Urtyrlmxaalzylrm
benzodi azin Y& i A qui nazol i ne, cinnoline,

pht hal azi neﬁnsuﬁ%hl{t%%) h%%a %RX g I’ ng(?groups Particul ar heteroaryl
groups ark’ tshmkgemisnlyved fromt h| ophene pyrrol e, benzothi ophene,

benzof ur an, del pyridi nol ek [ m dazol e, oxazol e and pyrazine.
[0075] Exarrpﬁee g gkylps)rﬁé%uglﬁ?de‘{mveal%?rhly AT ng hetero atons containi ng
subst it utd oms-Cictystbalkyhel-fhleaberad hetewhgn @illtyl,e@e, \Wyls aseilllett 840 fridibered

C(R54) 2, NR S, a ach Y eI e romca and
S, ot Rea hetoraERdntg b gl S MR RSShE ¢ ShRk MGl
menber ed heussubgiiatdoal @Ndﬂgox@(iunsﬂibﬁtu&ﬂ}dl,C4alﬁldalﬁyll@nsﬁ’ﬁﬂﬂihﬁd’d&1 hetyaforgdiigll,. or
[0076]Exarrp|es f repr tive roaryl s mcludethefollovmng & \\ N&
1\ 131" 11\\ | UW§ t d?&.‘c.e“sh [oaftoxy ‘?r.h:‘/&r.‘”.‘-‘/.l ---------- R 11 N,N N
N wher ei rpre\aﬁddavlehﬁoﬁeedf%‘taelde”n@mhaahdjﬁmyl N, NR55, 0 and S; and R55 is

i nd ently dr oge yl, 4-10 menbered
ot BBREIC on M B B b ot i st oy Tt P oIS B RS 15 o
Eer Qhéthoxtyt‘lethdi)@lr mprdpﬁiﬁﬁﬂﬁ%@b@@h%)ﬂé)/xff &&@bﬁtloi}g s@-Bhtdy, ArpEIeNye Bhhesoxdnd 1,2-
ete OC IC nQn-aro IC rin an or._IncLu |n rin nin one r

%1 ‘B%Yo%ﬁ“}CHlﬁg%E‘ﬁ‘éfe%ﬁ‘{“P arg Jqvieg pRSEX% 1o ing oe bveaﬁi %"06 ‘F%@‘Eld‘“{ e T UFiRer
fusqsirti&alaeamcmgkdu@s havagetw@{Mdmruoﬂ@ﬂouﬁe carbocyclic rings and need onI y

i ncl g one heteroc clicrin es of heterocyclic rings |nclude but
are l:‘i §7I| i mi t eguisyiu %4:911 msme%é@ toaflgﬁﬁomg%pf ubstifuted With pag jop Mt of those groups

i plr@@felu d% ﬂ))é'deﬁﬁncﬁi &Efsmhmeh 8&6indani pRATCHIHNYdfdrs oMl Ak Gdi® ha®ing 1 or more
- rrolrdrn
pysubstltuents %(/)r mstance from 1 to 5 substituents, and particularly from 1 to 3 substituents, in particular 1

substituent, selected from the group consisting of amino, substituted amino, C¢-Cyg aryl, -O-aryl, carboxyl,
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WO 2010/ 010191PCT/ EP2009/ 059605 2-pyrrolidinyl and 3-pyrrolidinyl),
pyrrolidone, pyran (2H pyran or 4H pyran), dihydrothi ophene, di hydropyran,
dihydrofuwenpumnhymrothlazoIe t et rahydr of uran, tetrahyaCotErRR@9069%05

di oxane, dro n (e. 4-tetrahydro ranyl ), zolin

i mi 2% G ér%f% %a%xﬁéol%. In%nbegem 15265?%185@ 'W% ?(41 embsfﬁg%ﬁﬁomfﬁ&ydmxyh

pi paﬁtiaglﬂmalkang thioﬁj Ky, tﬂioD&l’lI@gﬂJS(@)S slypb(@s Jt‘ﬂk}l‘l”ES(b%L Saﬂtl nglaszone Hembhagr
exa es | uae t hi onor an , I OXI

(par SHSTGH FFOL By Prop ) NCSC eIt oPREp A RETREeT hrie ) (Gl e

pi pec, g@lﬂﬁlkypj ﬁﬁl’—ﬁz@mg)r@aﬂdne?ﬁb@iehmbte@bﬁﬁfall@l){lﬁﬁﬁrihlCi?, aa SntbgeMabiyl t?] 4 and any ]
p|per| l.ne rti a ex es. o eterocycl oa rou re own._ |1 n the
f ol 1%Wi H‘ﬁtefqafy stY ‘B*’i”iYi ‘Exg%l"%bab%grgé‘i’%s 8%*?“‘W1?%Y gﬂqn@&g@d%ﬁ E)"rs‘?f‘éﬁ%,by

C( RafnpubstithiRd @, -0 a BRI hi¥p, @dgbse@eh cY d, 319, emm@htﬁte@m NRRAoa 1B/ ansubSitura @ -R56

is i ndependently hydrogen, . C - cIoaIk 4- 10 menber ed
hot CroBRET Sy T 1 bRt b et B e Sutsuted Sl
het eg‘r@tﬁoyaiemftsycbcmmmmmb@CI@paybmﬁ@bWOSHmmmmb@HmM@ne or nore
grou elected fron1the group consistin acyl ,, acyl am nq,

@W or - 0&{ErEenylafkE% araﬂlﬁ%x%)ﬁ%nv ore & KEXGEHP B%nypaﬁﬁi}ﬁ‘ocﬁ Cio
( N%ycl@lﬂkﬁx)CQ@’IJJQ?MJ)aHQﬂaszNFH@() OhefBRAd) heteftRPallSHRSt, i zlrb!]!kﬁd oans mJ membered

am nocar bon (am.do or -C(0)-NR'2). am nocarbony | ami no
am d@@aqa%ﬂgxl&weﬁn@ heggif) W@W a%%grap%nﬁoupssw ch59§£§ &rﬁcﬁalk.‘/br 9(0)0
- 0- a(tﬂz)n(c@z:yook@ D, c@r(bwmm) @ymﬁwmsaf@d ﬁ@brké/r%'],) r@(bqgf@@H 8'(@’30@ Q)éyeloa[lltﬂ)r Qnd —

t hi ol ) - al , and

- S( c§<§>->‘ar<9ﬁz>r<)é&%§1€m?ﬂf¥ l?f&rgfryelaf}lgyl Wi*?ﬁialé IScaélrlBta%fgvﬁoglr tPH. ocar bonyl whi ch
pr OE'[E"@ for esatsm{ueedph ?@d%(ﬁl@lﬁréfér@ﬁ) aﬂﬁalba{a@@m%m@gﬁﬁg Négéé&%y refers

e radical -OH [O0079]'Nitro' refers to the radical

[ 0080] ' Substi-Cuelky Cr efoesydoaliylaCfr o aysldatkylpivé tor 4ri€ nesmberse detnpaycbpgbarlatiybms

are each i ndepepdaith ls%uﬁs‘ﬁ%&l%ﬁl ML éhb%tﬂ&te&é‘xftﬁlsﬁ{smq{eﬁfaﬁ{n%nc’;r 1S4RRY; ok uent (s) .
Typi cal substituents nmay be selected fromthe group consisting of hal ogen,

- R57 -0-¢ €C-aHeT, or SHRFEMbeSd heterGarylafyiRb 2RES WwhiqREAUbst@GIBYith WWFEstituEN,

oty 2ney TRy g SR o SO B R0450010

-C(S)R57, - Ly@yoRLY), om@@@)sms R58; halg(lipyg-or hydBgs} OR57, - NR59C( 0) NR57R5S,

Al TR N s ?ﬂa@f?p%%%’i%ﬁ%s?@?é@ﬁ?ﬁ%6@8@%@@%%5

hydrR;lgtmu ar @kyl®8s &lik {2 ¢arlCB-a@ing. gk particyldrad koyler alkd-vdiich lewy ¢ lto alckpbn atdmg 0A
rtl?e? QQI? Etﬁgro %’u%lh%? léyj\lM C%rﬁ(;n]h‘ag(l)nqse er{;@%?/ gt)?(ztugl{t %ﬁ‘an){eéér(&%é ?nch% Xle@yfigtlhyl

nenhnmamahémémg@rﬁhuwM£IMMmymmUme&tkwh:me4ﬂm0gnmmbsmbdsheﬂ@ketwbbmaﬂkyl

sub t d | oxy,
cinso bl B RN 0 Aty Bl B Lol RHIE NS by Bl
uns undtisoamyled C - C4 haloalkoxy or hydroxy In a partlcular enbodlnent
substi ted gr. r.e itute u itu

oot Ty 2SR R Bl bt o Ben TBHS TR HE Ui ot it
grounmegﬁm@ykumﬁheﬂwphﬁmnmumanmﬂnMﬁﬂTh@mhzmb@mmuh&mhm&ﬁnbagamypyaq)@mﬁ@ps

Z;?dgel?cted fron1 al o ﬁg noltgktr um¢¢£ %wu géfﬁfhﬁlfgu g%thoxy

- C( QaNRUERY '1' substNRint Reletted f{o@RtHe" gRoup yorSRYing of W)}é,r siytymieachylRy (-©-acyl or —

(G ot SPE ub M apyricomiy e RARb Py Vo

- ( CH)ind, 4ubsﬂiﬁltedmniue>r admh@tlﬁmsalc(ya&b@miykyﬂ Mdmble{(EDMNR D, smmrmwrhb@gmnnd SR-0 to

al k e el ves be subs halo or
ooy oty Tl BN, BEENg S Sy bSIREYY “SHoRubaPBcybbodr el aftfos
pr esmritoxylnepand, Icgcmszﬂkyl,elmldgen wm@ky ﬂmteﬁudrymyntmjsludﬂstﬂ ﬁlkn;tl,eds Syl EB’(O@Aalkyll S((D}al 0,

unsub ti kox unsu stitute a | , . unsubst d
Oy bt s B BRY bt PR S RTINS A C etk TR
[ ndegmmokalmlluyed\@mf Bde m'yaaaoj—hloo il Ciadthyl) tnﬂ[uﬁ@ﬁiél]ab@uhzsda tMR eSeDQRuI SRR,
refers to the group -SR61, wherein R61 is selected from C -C8 alkyl,
C3-C10 cycl oal kyl, 4-10 nmenbered heterocycl oal kyl, C6-Ci o aryl, aralkyl,
5-10 nenbered heteroaryl, and heteroaral kyl; or C -C8 al kyl substituted
wi th hal o, substituted or unsubstituted am no, or hydroxy; or C3-C o
cycl oal kyl, 4-10 nenbered heterocycloal kyl, C6-Cio aryl, aral kyl, 5-10
menbered heteroaryl, or heteroaral kyl, each of which is substituted by
unsubstituted Cl1-C4 al kyl, halo, unsubstituted G -C4 al koxy, unsubstituted
Cl -4 hal oal kyl, unsubstituted G -C4 hydroxyal kyl, or unsubstituted Cl-C4
hal oal koxy or hydroxy. [0082] Exenplary 'substituted sul fanyl' groups are



[0083] " Substituted sulfinyl' refers to the group -S(0)R68, wherein R68 is
selected from WD 2010/ 010191PCT/ EP2009/ 059605 Ci-C8 al kyl, C3-C10
cycI oal kywo 24rol@0renber ed het erocycl oaI kyl, C6-Ci o aryl pCarEzkéogios9685 10

e e e e R BBl R P RS S £

CyC|1ﬁ@épK1§dently4561&tddEfm&ﬁrfﬁCblt(egt ﬂkﬂCY(CIHQ)ﬁ(bKXC o ar{d- CCH,)@8-Y0 meﬂ{baﬂeli)ﬂeter(ﬁryl)@

d het eroar substjtuted b unsubstl t ut ed C4
Al K &ettgt § 10 ceiﬂgtl%éfe Pt{n@ﬁ ek ?@w F%ia& Yeterpeys b@w CURK CF PRty %tPIQQt’
uns whgtah{ diy® cheforoatd, dyRaiaxyal Hetetocyaﬁamm%umpt ptewnqdne@l thédschad Bakdb@mute@rby

hydr ox ubstituted sulfin S

al ky}"?‘}{%&i 8%(119)?( ﬁ@@ic}m& ettt kyy alkowg 65‘5“%5&—‘!’2‘% é(?‘cg lé‘ﬁﬁ%{t §r‘l(‘ pthircd

-S( QY- h(yadz;}atu(ﬁ -ot Onsueytigs e - e R Rty hy droS{ Back GHE) 4ndE3- ﬁa@emﬁttyqalbrkseht)s
andd$g§8 & gg&)t(4-10 menber ed heterocycl oal kyl ), wherein t is an integer
fro o-¥"ahd any aryl, heteroaryl, cycloal kyl or heterocycloal kyl groups

pres@os2] nay tn@ﬁﬁelrmgtme&uﬁgtNHgt ed by unsubstituted G -C4 al kyl, hal o,
unsubstituted G -C4 al koxy, unsubstituted G -C4 hal oal kyl, unsubstituted

Cl- 8853y dr oxyaPhsfifuted ymingh defEs P £ pHO GroupAUbIEl Wigk ot RFelPbhgse groups

[ 008%ditePUPHE LR o?%ﬁs@lm{éd hEefh eI phfichiRgy FFRUB thaségg)pzﬁzﬁﬁz Whek@hdh FRTR | S
selected from G - al kyl, C3-C10 cycl oal kyl , 1 nbered

het éﬁ@f‘@?’%ﬂe@b}t%wted%mo o aryl, aralkyl, 5-10 nmenbered heteroaryl, and

het er oar al kyl ;. Qf;ge Cc%ﬁalaﬁ%yll éyéSt 'af%t %%théﬁaﬁéf’e'do,het%té%i' Mulbeqnéﬁ{bered

unsubsti tuted am fo, ydr oxy C o cycl oal kyl 10 menber ed
het er ocycl oal k@ﬂerocmoﬁtﬂ %Cytcwcé(?latﬂkxll or 510 nenber ed heteroaryl or

het er oar al kyl ,~ Cagky% %{u?eia&ﬁhﬁ}é%? (Eg}tyegr by unsubstituted G - C4 al kyl ,

hal o, unsubst i tut e I'koxy, unsubstituted Cl-C4 hal oal kyl,
unsubsti t ut ed -CTHEACHyid rroRly alGp)(S-10r membanbk héteratrgl, @Hmch@locrabllodkyl) @r

ALy andt - (b7 NP ed e oRY SRR A AIL o B M 1 K. bich

-5(0) 2- (CH2) t ("8hidl0 isTentyetued hﬁt@s@amtyﬂeﬂ Cr@( 0KkgL (1EHR ) und @BHIOED Giy@l @tkbktyl ),
d -5(0)2- (FTEéTb |
?Pom 0( ¢ 2) 4( Sr;l%%&b(sétut]eg loaﬂg@r yq%ﬁb%?‘xl Oél é%lm} %‘%ﬁ%lelop u&m{b?‘ut d qutCeger

any ary cyc oaI erocyclo groups
present, may thbeakekwvadythoxswbst i tut ed by unsubstituted G -C4 al kyI hal o,

unsubstl tut ed C| d G -CA4 hal oal kyl , unsubstituted
Cl- C4 hydr oxya hklggmutgs ar%iso nﬁd I tu L%ﬁ TEF NI oal koxy or hydroxy.
[ 0087] ' SuWhe! bt R sgxbtiprs nirc hyatcogth, -Mrféh ds tpam@inp atiupal ExsuphryasubsGOBH. amino’

[g?g?]zofubstl t%teedkﬁgi fcocée,rﬂk%sul f]fq;a (%}ﬁcléigceSt erq( lﬁﬁ@r&égﬁ ltae ey anpeld

erein cyclo
4-10 rrenﬁereem;h)emREi’cmm(antCyd cyctaalkga) cand R é(ffazl)tklylo mEmlidi)ed”ﬂBimdnmye]dalkyl)
het eroarylh subst aI 0

I u{ae

cutst cur PP uATERE G £ 4 P SR Bl PR AP el i,
menber ed draiperppcyt! oal ktyd:mse%s @:@umtlyitqd ay ahllo,y bybsutd mnﬂmsmdtehmncoamyl
or het er ar.al ky each, of V\/m tut g unsubstit ut egzi
ol kgl napddan iYL P S B AR SRR B e} BhE stk ai e
unsubst i tstubﬂmlm{a bCAnhdbtoatkdk \, 4 C4Lailsyll,bhatlo t wisetg tiGied G4, - @yaﬂkomya;hkgohmuted Ci-Cy4
unsubsti t,u H‘P’E X dr ox ]2531 a bstituted
sul f o' or €U unscésuéug?do eé;'?l Xﬁalkc}%{j 7S unSYIbSU“g?dggq )@%0 hV y}f%‘ and

[0054] “Aminosulfonyl” or “Sulfonamide” refers to the radical —S(O,)NH,.

[0055] “Substituted aminosulfonyl” or “substituted sulfonamide” refers to a radical such as —

S(0,)N(R™), wherein each R* is independently selected from:

e H, C;-Cg alkyl, Cs5-Cyy cycloalkyl, 4-10 membered heterocycloalkyl, Cs-C;o aryl, aralkyl, 5-10
membered heteroaryl, and heteroaralkyl; or

e (;-Cy alkyl substituted with halo or hydroxy; or
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-S(0)2-0-(C3-C10 cycloal kyl), -S(0)2-0-(CH2), (C6-C10 aryl),
-5(0)2-0-(CH2), (5-10 nenbered heteroaryl), - S(0)2-0-(CH2)t(C3-C o
cycl oal kywp,208mdor9$( 0) 2- 0- (CH2) t (4 10 menbered heter ocyebmadegm/)os%Mter eint

is an integer fromO to 4 and an ¥ heteroar% : gcloa

het er o&yctdab RyAloaliwb dpd prrhsesdihetcrpgyclealeineteavh ataly étllotltaﬂe%aresyetemaryl
unsubsti tgst @éﬂer&tatﬁﬂ @hﬁ(sﬁturedheI mnsut@t&u@&te taf ent Qhaﬁfl BkiRKied UDSOD Aok Wt ed
G -4 hal oal k unsubsti t uted or unsubstituted G -C4

el oal Koy Rt M oty M pUbYOT B eter'S Hovaibis' Bl T C| Sobayey
havi ng or(drhnﬁr»yy skr I I | n the art of organic synthesis wll recogni ze that

t he maxi num nunb gteroatons in a stable, chemcally feasible
heterOBSP(YIdF‘E:th?‘i%&aSt\RH’eBhéSrOﬂiWEt}IagHaronat| c or non aromatic, is determ ned by

the @pzq of t @(Cfﬂbﬁ%ﬁ fsﬁilﬁtltq{%gr @ﬁnﬁgulféﬂﬁat S agdb@ﬁtut@ﬂ‘dsdlﬂaﬁatﬂlaé e%‘?&lpg)f arlthe
heteroato . ener al Egr ocy clicrin have One

het e?r(@a)NéI?«m) §0CI oﬁ&ylas ‘5%)}%& ér(GHz)éﬁaflnoc anhg SEORNET )dgﬁb)yﬁw‘l@aéilq}ﬂbéfeénd
st aQIe?eroaLﬁpgzlS(BBﬁfI{mF@Hth@ W a?aa@tﬁpl eandneastezw W@dz)t@f 1@%&%@#&@ by

a reg ul at ory agency or a st gover nnent or
cor r@@wndpwgﬂ)ag@ﬁr@w tn i al& mmﬁrr fres Oge Hepach Ran “’thR?n@j’r‘ilFltf Eepresendy Hsor CorCstaat i s

i sted ahfﬂ afyll %e{éro%ryl P%foﬂmﬁoﬁ%te?oc%lomw efouge PRI, |n\fayr tﬁ&ﬁ&We@ 88 substituted by
phar macopoel a for 'usé in ani nal S, nor e artl cul arl hunans.

[ 0098TubstiEiebcéupiihahily, %&’é‘ﬁtﬂaﬁpecs aIkPXYa P@Pb%tléuttdocacelﬁlil‘talkdt ugsubgigedifd of

the ¢ nyankiag 1 haksubsinRhed (BaRILIKEA) Irny@eeept abl e and that possesses the
desired phar nacol ogical activity of the parent compound. In particular,

such0837lt s are t oxieylalay tskrs wongdil @ragp. a5rdsrddcabars. dubstiiadi it el @rs
and 19@1’% %rﬁ%g)'ufé 95‘ déﬁte& §bov§plea%éula? %Iah&l 01%1‘91@11{?%51&)5 a@ilfqu%rou?)é]-gub%hgd with
addition‘salts, formed with inorganic acids such as hydrochloric acid,
hydr@bﬂt‘/ﬂrﬁf@ulacr d, sulfuric acid, nitric acid, phosphoric acid, and the

| 1 kergosg) T or ”egutrtrtlfuttd%g@( i G AGhdRuSHE BT AERE! 6 AGgs gretlgpts%rﬁe@@aode
hexa ol ¢ acid, cyclopentanepropionic a g ycolic yruvic acid

| actsubstiggétiwitimehoni woweird, rewscindi 2t last ‘dle afahy ervhgicsp preabmi e dicascl¥aarbar i ¢

acl dsubstti?t{técf'ig§f Cn@bliftated'd, 1, dau?ﬁ' flajo PEAFL! ﬁlg@b%{nqteﬁecl(&' F‘r}(g}{f%}{%&g&% X,

benzol c acl cl nnam ¢ aci mande€l i'c &acl anesu ic aci
et hanbslkyF omsubstigédd;-As @d@KYvélfYé-Oduwba‘tmdccte@uldloamomﬂﬁwwet hanesul f oni ¢
acr nzenesyl 0 C I i

g[pﬁf)ﬂal enes 5# o%:fegs g)c%l Onélvafeg{ %%ﬁlgtgyuﬁf%%?%o;a%%ﬁ C%%I?%h" r%*t] Foni ?lc()fa%nred
4 nﬂtykllgogbn ayol fofnPa Emzl]e <abbn 2omerfe-farent alrobnab«ytmgswtcnﬁ In@hﬂmﬂhnemrlanfem tacind,
3- ph r n t I ac
ol R A e Ay bl AR RIC RSl o 3 2 e BRI G BELE:
sal |toyDr Vigad tti¢ asl ganp & ammd)cycmmmgrsystm itgbreferadiatli eoﬂtalkreé czdbon(ﬂc)ms dlypisal
for se t he. par e
repl eed B ARIRE, M SBY AP RREGCRD, wllh' UEHR FOh SQRENRRG bR Roe. o,
or aacergenamhnylenej @nthraofrnec @z:oﬂedﬁ nbtetreelewcmbrsean argan, dluvemthesy dlwomse, hexacene,
eth n i et ha m Q.8 t U e
o kgﬂ%? %?II %?(aﬁe eaE Iill‘cﬁlé Al i dJe‘%d%:eﬁé ‘?ﬁd&%‘{ lea ﬁgq%%htﬁ&l%% &IIAC %Qr”%ﬂ%‘ﬁ aggﬁle%b
cal civalme, megaesi-dime, pantareing npentaktlc,aradntaph@m‘rpﬂvlﬂm, rdlnuhletnh,eplhanklehremwd)mhen

0 FOBEIGSF A B ABLR, ISR LI b4 Lyt By G

hy drhetpiloraplaiey], 1h@miybmd0madhedrona@htﬂlylate nmesyl ate, acet ate nal eate oxaI ate

and i ke. e ceutr caI I 2GS cation:,refers
oo 0By L o SRR P RETRES S G MR ERR AR bR i b bRl R Bt o
are 1e>¢eerrrjdzﬂnﬁtlcﬁdotb‘yul$mdtednhermn,t aﬁispanmulaﬂzlalrefetsrmo anagrmle Sioupmthad M Niptionally be

t et 1
Gl I R LN G D IR LR G
W t hnwmtlmhara sobsvjpenn BarGéuldrlye Substientd Aiyl’ Irﬁelﬁdcmn’urﬁltgem@dubshﬁ)l@:ﬂﬂlfﬁroﬁld DLIGSTe

| v aHerbR SRR it ey ShPECHT B G el EBRY AP OR G atigey

physindkmigiocal conditions the conpounds of the invention mhrch are
pharmaceutically active in vivo. Such exanples include, but are not limted
to, choline ester derivatives and the Irke N- al kyl mor phol i ne esters and
the like. [0096]' Sol vate' refers to fst ms of the conpound that are
associated with a solvent, usually by a solvolysis reaction. This physical
associ ation incl udes hydrogen bondi ng. Conventional solvents include water,
et hanol, acetic acid and the |ike. The conpounds of the invention may be
prepared e.g. in crystalline formand nmay be solvated or hydrated. Suitable
sol vates i nclude pharnaceutically acceptabl e sol vates, such as hydrates,
and further |ncIude both storchronetrrc solvates and non- storchronetrrc

.y . e " o o . o Y - o, .



purpose of which is to prevent, rather than to treat or cure a disease.
Non-limting exanpl es of prophylactic nmeasures may include the

adm ni st re0i20r/ab19vacci nes; the adm nistration of | ow mpCE®EPRE9/0FWDE Nt
heparin to hospital patients at risk for thronbosis due, for exanple, to
imr[a)[Bpﬂ]zati orEXaBRYS PHEPTSFRRHY SSUPifytestrrgs ngldaihe ol al agent such as
chl or oqui ne,

i n_advance of avisit to a geographical region where nmalari a
is endem c O j

ey ri sk of conbeas Ol aria is hikg 101]"' Treating' or
'treatnent' —di mﬁ%& in pf

anel i orati ng texdi sease or disqrs .e.} arrest
reducing the mani f&tati on, exte 0 WO 20187D10 TP
severity of at |east one of the cI R cal synmptons t hered®)® | n anot her
enmbodihppnt "treating' aor 'treatnent's refers.to aneljorating.at l.east one
oy SRy B s st Rngra Be O SramT sl PREME RS Bt o8
anotihdépeekixtyickend fromtdh €ghlkph4- 10 menbered herematycloaly e nikartogl, BpQe hi&bdiynetérb®-

di sease or, di sorder. either physicalsly. . s i t abiil.j.zat i a

i Scanna BT Sl o Blipno’ boSi PR, S Cor L P s L B SOAF -« Paftkd pRoapta
par ab@NRT X", OONRUOR?, NR*'R™f SONRER Ve fatig, $0alkyl, SOradiat, iSatyl, SOraryltSGatymenk*
rel at ss0_sl.ow ng,th rogr essi.on, of e di sease. 0010Q2], As used herein
e P8 Red B bReh L Forlh g TR st BRFEPEHL ST S ' He aPb L g
condiohfaiming dnacdr udtira gcterotemmatieitel faorh hiid grosy No€t erofur Rl iahd 8 jreivelapdndently

i Rtody e e RORIER G EndbRE 410 PR L RRRGe . B By

endaoubstitnetdarvieh 1 dinsebsal Istambaeg. (€. g. conplications after bypass surgery or

"ol UG Soas e hRUBE o Bart DTyl ki o R AT Bl ) =1

Pialr tooe4)l arly ‘Sﬁ%}iﬁu&l’dmw( 81yt Qfdrbwmfat(giamylfafyﬂ hgdidal Swhel‘ésdll@myl dl_tib fab tdeSned
allergic airway disease (e.g. asthma) and. inflanmatory bowel di seases.

[00 f@?ﬂ AN AWATY SFWPHPTEL AL Y Fheméng‘di)bF ﬁlﬂw(ﬂgsed P}ﬁ%}%ﬂuw%efgﬁ'%ﬁlr‘%é‘a%“syﬁﬁ?ase'
or \@MEbRIITE 08 (J b KkEAS @fsub@it@ediS edhdlMIST, Ghangaabl ¥ -andydiefyelkyl or isliRtititddo

t he group, of diszgags i ncl udi ng obstructive airways di sease, including

condr it orkaehord¢drePp, asthma (e.g intrinsic asthma, extrinsic asthna,
dustjoasiihne, inaLRBtlfys B8tc@dal particularly chronic or inveterate asthma
(for exanple |late asthma and airway hyperreponsiveness), bronchitis,

i ncl@894lg br on€Ehibamoy ot wro’ relpsstte Hicdadigaht$OB¥Nt hemat osus (SLE), multiple
scl qagt S tYPQubsihARS B oI’ bttt At dORR ©3hd QM. SRNRIRRY Shd R ERW th,
atopi ¢ eczema (atopic dermatitis), contact dermatitis and further
eczetatsaudspademit i ti s, inflammatory bowel disease (e.g. Crohn's disease and

ul cerativ ohi Lj.S) , h rshs el a C S

Part i otl a1 5 T hegh G B FenBing R nal A NALLARIE C Bl R0,
type | dimdneices hewetdaiv,wsd betetoaralkylaonmat ory bowel di sease. [00104] As used
herein.tq§4$%mypx%&lqggkgﬂhﬁggrndﬁg'qﬁtion' refers to the acute or chronic
rej ection 'of® cel 'S trssue or Jsold organ allo- or xenografts of e.g.

pancr eat i -G 5 bwi@lkys el meahtesed howrveydi@ Ky W -G Kargl, ardlkst 560 modbeed heteiossije,

neuronal tissue, heart, .lung, ¢ in heart.- | .~ ki.d . liver. ,
pancr oas, ropRIOR B st SRR OE R PR AL, ShOf b bR s 2R
used her eilltoxy henstilestittedp€ pC] haovakyilyvensdbssiegsieC sy, hyd@bdenkyl or anndstititedsC, <Uch
as cancer ie g. ué@rine | ei omyosarcoma or prostate cancer),

myel opr ol TARFEFY VdYdi°8%r ders (e.g. pol ycyt hemia vera, essentia

t hr onbpryidedinst ahdstueRVid diddias H, | eukemi a (e.g. acute nyel oid | eukaen a

ol dpGtabn RGeSyt HOTNEY Terth v RUORIt Syt eens! ©
| eukaeyt), aC(OMNT-{QHLL(Srehantraidtopmeyl), aS{GNR[COTHHICAS usebaliel), @ind -CtHNRE’er m

‘can ‘orefers t mal i r beni.gn growth. of cel]s in_skin or .in bod
o oAkl ¢ F Bt PR EORDh Hersht Tt P e dueh 06 b e 8 i iaGreriney
pancegasnts H omack; atkybawedny aylc aniaedryl epdsalityd or hétedotychiatkyl ptoopsapheseae miay

ti ssue and spread (netastasise) to distant organs, for exanple to bone,
l'iver, lung or the brain. As used herein the termcancer includes both
netastatic runmour cell types, such as but not limted to, nelanom,

| ynphoma, | eukaem a, fibrosarcoma, r donyosar cona, and mastocytoma WO
2010/ 010191PCT/ EP2009/ 059605 and types of tissue carcinoma, such as but not
limted to, colorectal cancer, prostate cancer, small cell |ung cancer and
non-small cell lung cancer, breast cancer, pancreatic cancer, bl adder
cancer, renal cancer, gastric cancer, glioblastoma, primary |iver cancer,
ovari an cancer, prostate cancer and uterine |eionyosarcona. [00107] As used
herein the term 'l eukaem a' refers to neoplastic diseases of the blood and

r N L o s o o ey




conditions such as Castleman's di sease, nultiple nyel oma, psoriasis,
Kaposi's sarcoma and/ or nesangial proliferative gl onmerul onephritis.
[00111] " Gwopowvid(®) of the invention', and equival ent ePPTEP000/05960Rr €

nmeant to. enbrace ¢ ounds .of .the Fornul a(e) . as rei.nbef ore descri.b
whi che“é%?BF%‘%esﬁu “‘F?fg? Stithigd Shgr ?P%X‘gﬁtl?’g’ﬁ%‘tbﬁﬁt‘é% EptableYsHrt “tu‘af’ﬂ&e tﬁm
sol vialiakyl, @as@bstitdiydr at a5 droaytikyl, ve usabstak&isC,af , Halvelkphiadrmagexst.i cal |y

accgﬁ le salts mhqre the context so permts. Simlarly, reference to
i nt i at es, CHvEBHa&Fer fo thptadicplsl(QREhsel ves are claimed, is meant to

enbr@ge9)t hei r @abibakylaRErSR KahiERon- WHBLR HydR&BN BXlps BQviRE Bt BSto 10 carbon

[00112] Vhen ranggs are referred to herein, for exanple but w thout

| i miateibs oRuchayyelcalkel gguns ingledee by A¥ay of cEPMBIC.r Sk NBh STHCHTSes el S CHaenEePvh

repngsﬁghgtg@nmgﬁﬂeﬁgmhggp@ﬁﬁd@%ypgﬂgnégag [00113] Ot her derivatives of
of

t he conpounds the invéntion have activity in both their acid and acid

der i W8T0lve f or'fbstipad cyploalind’ ratersdo seridoalinyy eropp prdefinedabons fubstiutedivisheregls of
SOl Uik iof Yhosd gl%%djﬁe&r%mﬁab tabftﬂnfl&ﬁ ofOEu gﬁlu@X %reﬁr?'aﬁéﬁﬁnw‘arfyh%fem f 1841ky1

organi sm (see , Prodrugs, pp. 1- 24, sevrer
Anst@@l@ahﬁvm%pr HPreoﬂlb@ngseHISnéqr u@éana% frgmgle g ﬁavbsué@ntereﬂnri naﬁ@watlb from 1 to 3

praq%bthgﬁgnﬁpggahgq &%ﬂwaych as, for exanple, esters prepared by reaction
of arent acrd a suitabl e al cohol, or am des prepared by reaction

of ﬂﬁ@7 arent ‘g’ Uﬁﬁp@dhﬂﬁmp@hcﬁ substituted or unsubstituted anine, or
aC' @?de” desy,1,0! es’ﬁ'al % %?%é’f'orﬂuo% £), hilR a{)rOthZEQ ogfr'i]‘ rﬁ’”?%&&ua‘%%l%r S

nd anhy r| rive roma Icg Ups p he conpounds
of uhm@samwﬁmﬁmumoardﬂmartrcuIarIy useful prodrugs. In sonme cases it is

desi e to prepare 0191PCT/ 2009/ 059605, doubl e r ty
o oMY  suon” SERRACHPY AT R5TIRst SPOBI ((hRROR PR bang Cy SR Ay aBter
Par tdne Wk afors etbonpt@nk ingle asmpouhe oChrotyd hle baérk;ebtac@%@nﬂbgﬁn yiyge@roy |sulfur

Che et obetiogbnt Y ARl S afe, N dbpetof Lol Edfi eb0S oFaR0Erers <o
a Cdadirouatigl, tchﬂballcyﬂ;ret@hmrommamw ariyl mrgob@esrbarplnsychtalkreﬁsdta)g)esclatetemaﬂceﬁbrl aimdr e

of t e atons hat const.it u nd. For exanple, an 'isotopic
var i Bapke8ying 818&1}8 nigd e lcﬁgﬁt%?%?g(’rq})geg?r()%?se non- r adi oact i ve i sot opes,
s uc ho0a34]f or examptary!’ dﬁwne am b 24ty stia)cr,ureg arob@aycha of pAGyclid)itiak @@RIdesléne

ﬁ% or the I|ike. % be under st oo g i.n a coqg g§ ere such

| sot BPREC BHERP Y E1don H%%dl@em‘terre o8t ¥ Ot 0ghing m tl‘? B! any1 Y P

var Yoan 6, foi@bmplef a ﬁmrﬁahb l&red&ﬁ)égihﬁdﬁbbgﬂﬁnmyyche ridgibiDy lélamﬁc Caldnae fdfffiﬁyd benﬁlsc,
trogen ma 15N, and.that the presence an nt of suc

at o%n@g/erdrgjve Fe< yiét eﬁ’gdm\%ﬁ PhiYe iR SEWF‘P"%? RS ket f??aérﬁlét or qcppgple, two

[ n\é_emteuq"rre RYyhbleee hiﬂ%ee Hadterigy ﬁﬂadfi(ﬂltmrﬁﬁp @fﬁohﬁ&tdﬁcﬁk(ﬁns\/t%lﬁlbﬁlmsélle&tbd Bom nitrogen, g

radi oj sot o i n_the instance for ex e, t he resu trn ounds

may SBL? @endTwa}}?ﬁg? ol’reteé‘tilﬁétrtnét‘t@ﬁgp@%lﬁ &P de ét At G ‘i?i‘-‘/ ngﬁ%:*

r adi IQ’c'b@dato\ﬂ% meRLRRAS uprtd L] WiMkxaimpR.a shtdle Bofdlo@h 0@ nd dmbddirfent, the heteroaryl ring

u are éarti%ularly usef ul for,%gis(?ur ose.igﬁx%em/o their ease of "

i ncdPPBIrac] 67 AU PeATYSTHEANS o HELEEE £108R In Y] 8B g Sasays iy the

pr epasest atah%tdaaneoﬁpgbﬁitﬂet (?f([jﬁﬁnﬁﬂlltyhlfoﬁilbﬁjld 0 tRdabd bingh ihgodd agg&rolesu@tgeaanllc)

18F, 150 and 1 wou e useful .in Ppsitron Em ssi PET

st uoﬁeéga]f F n&?&‘ﬁ‘r‘h %ahr@w NBSER o8 PESEY B BLpYKCErou: d@“i 8@8? (%q é

var 11 sabdtisucals of e Igtgmﬁna b‘essﬁﬂh@h/ ﬁd@dEke?r;ﬁeﬁ nof fivaGhiederetl Vlﬁm@ct’ycl’kﬁheteradr?l %rat;@nded

to be epconpassed within t scaope .of the invention. 0116]1t is alsqg to

bo URHGIIEDBR Por e BB R b o TPt o B, Reta s s St

di f figgxatdle, tthﬁzdl@,.t Wothiagyle, smmrepen@t)lebﬁﬂdteﬁgzom‘ gfolaps r Eata@lms cuf dii@nembered

arrangenent o ir ato in space are terned 'isoners'

di f fIBINOFYFlE r‘i‘&teré."f“rygﬁ'@&ﬁ’?elﬁgs%ﬁ'f B 1365 7ot 4 19 W”sdﬂlﬁc%‘/r%ﬁ“& P-‘@frdﬁ@ae P-‘/“mldtme and

* St efigfihes PaRicslar exa@Plkd 61 ISt RIe Bd:t&@dif?l’ GolpRabntaihidg B Give rﬂernbéréd hﬁ@gleai tofan@he

anot her are ter.nmed st ereoner d those tha are n-sup npgsabl e

e mrGae BT dut o e Be T TR B Sr 0 gD OB an

asy nexeip leCofbaoyt Ry hetch @iyl @roappd dtairitg 4 Sx membkeel tQ fhadio dfifd memttedgingimdudea

pair of enantionmers is possible. An enantionmer can be characterized by the

absol ute configuration of its asymetyic center and is described by the R

and S-sequencing rules of Cahn and Prel og, or by the manner in which the

nol ecul e rotates the plane of polarized |light and desi gnated as

dextrorotatory or levorotatory (i.e., as (+) or (-)-isomers respectively).

A chiral conpound can exist as either individual enantioner or as a m xture

thereof A m xture containing equal proportions of the enantioners is called

a racemc mxture'. [00118] Tautoners' refer to conpounds that are
|nterchangeable forns of a partrcular conpound structure and that vary |n

.y a - o,



bi ol ogi cal activity of a conpound of interest. [00120] The conpounds of this

i nvention nmay possess one or nore asymmetric centers; such conpounds can

t her ef or ewbeopvmaiseed as i ndi vidual (R)- or (S)- stereowsmﬂnmmmmsmms

m xtures thereaf [00121] Unl ss i ndi cated otherw se, e desc tion or

nami PYAEROE LA S RUF Fanc‘b%‘ RRFOF ﬂ)et‘ﬂ‘é“d%ffg FV&%&ZPI&P ﬁlaz"é‘tzéi[ nlg enzisoxaztlanded

tﬁ ilﬁﬁ#thﬁdﬁ)ld?@éﬂlﬁbﬂéldﬁk?db dMﬁnz@ﬂt@dﬁd { inapre,risoigddtt, ]ttbmwm&-smﬁmmmnaolﬁfe, odid@Iing,se,

thereof The nethods for the determ nation of stereochenmistry and the

sepdl5P§ dii Sof *LPBF e SPUYIREr D9470L: WOMPZOloREHRING (HiEolpYimidie ééﬁ@%ﬂﬂ\t%‘s and

[ 001R24-dlopyr{iRs gﬂﬁﬁpsl nperitilanclagplasEhiorlié hetctlast Qy@ibY dofkainingnidobiukar sixof

JAK a useful .f the trea of .di seases.involyin rtil age

degr‘ﬁ?ﬂ’g‘tefedrtmgﬁd?i’ udg by 8y 1]°6tllﬁtlte‘51é g BelrP ooy meefﬁ??ﬂt%% tg‘é’?%‘&%t MARERSS

and/igich@aRad, tch@fR&n, iamdntalﬂgbenﬂtdlmaquuwmmé BeRFotRAnd, @SOS LS, psﬁ@dpyﬁ&me

Crohn' s di sease, rheuna hritis, psoria aller |c ai.r se

(e. Uinexg Mgpduinagoliicy ?1§1}° mf &?ﬁﬁfaFIBeu%Pldb‘ﬁtdﬁtecanarpt%tdt“ﬁgé" to PP‘?IF‘\éﬁa‘yhetemarﬁ

i nfl g’imp@ta&fﬂﬁodém&ﬂ{feddﬂr(ﬁﬂ&ﬁ@ﬁmneﬁ POes1OXchzottidphedt, BiseRsm, mat gsridiedquinoline,

conpl i.cati ons g égass surgery or chronic endotoxin states contributing

to emyazelpogpqe 2@’?8? failure), diseases involving inpairnment of

car tjphagje tur noMehlet &f epréleSeBeOfyll RiMAlgVieRgo altthsarvallidgCsubltitiitnaint0f M

chondrocytes), congenital cartilage nmalformations, di seases associated with

hypéPQ@@P%tlon of IL6 and transplantatlon rej ection (e g. organ transpl ant

rejection). Inhibi f JAK can al fiyd applicati rw{he treat ment of
A

proliferative dig I hlbltor find
eci al y aen>hs and solid
5t at e aadnc

W .
5. | part|c|
application in at :Egnt of @
? nypsarCO'x I nYpgrticul ar

tumours (e.g. ute
adatlon bone and/or j oi nt degra @tlon

di seases involving carti
B AR ARL ARG, awg’ S8 ERbE A FIch s SPERC TR BPor ot Cotidal so

pr o das rRMel haesenli@ily 1119&0%&10@}1@?; iRy, of-ct Res6ule P AL RGSHer R IRS Bl Ik @ar -
conpOS|t|ons conprising these conpounds and nmethods for treating di seases
i nvdto il et megkererblificaeratli on, bone and/or joint degradation and/ or

infl tion bykaage Bf SfrelchiaByhePRPALRELES the Rfolviyenti on. The present
condggwgs may bgﬁ?nhlbl ors of one or nn?e nenbgrs%of the JAK famly;

specifically they i nhi t he i Vi Nf o of JAK1, JAK2,
JAK3 and/or TYK2. [/00 23] d|n | y\ |n/ |rst as o t he invention,
1,2,4-triazolo[1,5- yri mﬁ di Q Ing a Formul a (I)

26 WO 2010/010191PCT/EP2009/059605 mhereln Cyl is selected fromaryl and
heteroaryl; Li is selected froma single bond, -0-, -C(0)-, -CCN(R4a)] -,
-N(R4a) -, -CON(e)- -SOZN(R4a) - S(0)2 - . - N(R4a)802-; each
Rl is |ndependently hECRS CB aI ed G -C6 al kyl,

acyl, substituted ’yst|| Nﬁh i | am no, substit ut ed
or unsubstltuted O-—m' oxy, stltut unsu-stltuted am do,
substituted or unsubstituted am no, substltuted sul finyl, substituted

sul fonyl, substituted or unsubstituted am nosul fonyl, sulfonic aci d,

sul fonic acid ester car boxy, cyano, ubst| uted or ub tituted C3-C7
cycl oal kyl, substi UnSUi ocycloalkyl
hal o, and hydroxyl ais o-oe de ect-o C1- C6 aIkyI
substituted G -C6 acyl, s hst it ut ed acyl , substltuted or
unsubstituted ac Ianlno substltutgd or unsubstltuted G -C6

substhergin ggh 3ris glestpgdiont @rieayiai ¥B, > ArkbX%y a4 Rodhiprercadpdy llxctﬁg@& Ce aliy,

al koY aeRMAKy!, 4a0y1teatbkﬁéh A& YrocyRWAKY I, tk’-t%dlr}araﬁﬁh Qllb)fllldﬁib)éned setbhdyt ut ed or
unsubsti tuted am no , Substituted aryl, arylalkyl, substituted

sul TRVl substs vsge éereeuthmt?tw “hetgiopiqafyt S p b pohif me@bﬂs%dc isteple digtegeyclic
uns uRstat ki€ Gin@ A NG S RBHngs é&télﬁﬁ%@neaﬁ infhre &wréa@dtﬁsqn@e?tﬁieﬁat Rlecte@ELAN,

carboxy, cyano, substituted or unsubstituted C3-C7 c oal kyl , substltuted
or URSaHSt fitsed Burem. 7 Aniupidehedsionpeiceting ssieanMRY mCluqdg (cay! O@G%%flpgsu%“édleéﬁi only
unsuhshdet dHealichRY @k Ak ylExatfsmét ewétemdybﬁd ngsélﬁ@udehbtﬁla:re RAainkikd 38! BGhRMné,r oM
substituted or unsubstltute Cl- C6 alkyl or substituted or unsubstituted
C3- e dag Kyliperidsyl 2oiperiddpl Avantiiipylsaf dpireddmyraveabiding e &ayiselidinyl,
unsubstituted aryl, substituted or nb@PbStltUted C3- C7 cycl oal kyl ,
substituted or unsubstituted 4-7 ne red heterocycl oal kyl, substituted or
unsubstituted 5-10 nenbered heteroaryl; or R3b is independently sel ected
from 0-R3e, CO R3e, and CON(R4a)-R3e; and R3e is independently sel ected
fromsubstituted or unsubstituted aryl, substituted or unsubstituted C3-C7
cycl oal kyl, substituted or unsubstituted 4-7 nenbered heterocycl oal kyl
substituted or unsubstituted 5-10 nenbered heteroaryl; each Rda, e and Rde
IS |ndependently selected frontH G -C6 aIkyI substituted G -C6 al kyl,

= p— o " P = — o




m is 0, 1, or 2, nm2is 0, 1, 2, or 3; and nl is O, 1, 2, 3, or 4; provided

that when Li is -0-, -N(Rd4a)-, -CON(e)-, or -SO2N(R4a)-, and R3b is other

t han cyclwelzkylllqwmnyl or 5-10 nenbered heteroaryl, thenP(TT/E'PSOOZ‘Q/OS%DSB or
4; or ph

aII eptab salts or olvates her eof es of
t he TPEF %é‘él&i i W“étf@@’ét a@i“é’ %Het §>yra[n0(ﬁ@maﬂ ghe %H?EG nﬁﬁfwd?m i
{88 |111135] aﬁqnmmTaiah anhyHﬂﬁHﬂHo& ieﬁaﬁﬁdrdﬁ&a@ ten\AQﬂR&Iiﬁf)lQiQ lﬁbfkﬁ’%]’:feﬁ&&ﬂﬁ@/yl &59605
ot her Qd) e W th respect to ¢ (o] ornu a

is s Es%.eﬁ%{f&a‘) BYranyls dfBgpZofIt digidgzpligipo "‘yé’f“bzélﬂ%‘yﬁ‘nl)zfg‘éﬁééﬂy’faﬁ" H‘%@FH"L@:‘P&
eandpdmme and Nialks/e@pe@ztmets @u@mgﬁ?@l @ﬁ?r@mmh@hek sxdﬂ%aed slifich@ahiopoppYline
cyc oQut y ent n a i men respect to

riE?sé 81‘1%?6‘?‘%1% § IPXIdézil?Jaré‘%‘r‘g’]jPé %l"&‘r"@hf)ﬁ‘&ipgtﬂh g‘ﬁ?‘ﬁ&x CXAEP eétléﬂu‘Per S nd

E/ﬁr ﬂlllghglﬂi&&] Ipip crzomR] encpaf Itlkﬂ%él@éﬂd?{éﬁ@dcthg%;gﬂr nr;uwlhylhplpeamec mtél?g?ﬁrr&&?m&ﬁ i oFf
rﬂéﬁ%wlﬁaépﬁmp e &né%%aiﬁﬁom% Eusaﬁtév.eéﬂgrﬁv [00129] I n one enmbodi ment ,

mnth respect to conpounds of Fornula I, is Ph, d n2 is O. [00130]In
a nore particul ar enbainF\\égWhe h?@'l q;;Eieﬁgg to Fornula I
wherein Li, R3b, and nl 00 f] odiment, with respect
to conpounds of Formula |11, R3b |s substltuted or unsubstltuted aryl,

substituted or unsubsti ted 1 er substituted or
unsubsti tuted C3-C7 d%ijﬁs bstituted 4-7

menber ed heterocycl oal k

Y w
-5 Q CEf
wherein each W is selected from CR, C(R’ 6)2, NR®, O and S; and each Y is selected from NR*®, O and S;
and R is independently hydrogen, C;-Cs alkyl, Cs-Cyo cycloalkyl, 4-10 membered heterocycloalkyl, Cs-Cio
aryl, 5-10 membered heteroaryl, These heterocycloalkyl rings may be optionally substituted with one or more
groups selected from the group consisting of acyl, acylamino, acyloxy (-O-acyl or —OC(O)R™), alkoxy,
alkoxycarbonyl, alkoxycarbonylamino (-NR -alkoxycarbonyl or -NH-C(Q)-OR?"), amino, substituted amino,
aminocarbonyl (amido or —C(0)-NR',), aminocarbonylamino (-NR -C(0)-NR',), aminocarbonyloxy (-O-
C(O)—NR”Z), aminosulfonyl, sulfonylamino, aryl, -O-aryl, azido, carboxyl, cyano, cycloalkyl, halogen,
hydroxy, nitro, thiol, -S-alkyl, —S-aryl, -S(O)-alkyl,—S(O)-aryl, —S(O),-alkyl, and -S(O),-aryl. Substituting

groups include carbonyl or thiocarbonyl which provide, for example, lactam and urea derivatives.

[0078] ‘Hydroxy’ refers to the radical -OH.
[0079] “‘Nitro’ refers to the radical -NO,.
[0080] ‘Substituted’ refers to a group in which one or more hydrogen atoms are each independently

replaced with the same or different substituent(s). Typical substituents may be selected from the group
consisting of:
halogen, -R”, -O", =0, -OR”, -SR”’, -S", =S, -NR'R* =NR"’, -CCl;, -CFs, -CN, -OCN, -SCN, -NO,
-NO,, =N,, -N3, -S(0),0’, -S(0),0H, -S(0),R”, -08(0,)0", -OS(0),R’, -P(0)(O),, -P(O)(OR)(O
), -OP(0)(OR’)OR™), -C(O)RY, -C(S)RY, -C(O)ORY, -C(O)NRR™ -C(0)O, -C(S)OR”, -
NR”C(O)NRR™, -NR¥C(S)NRR™ -NR®C(NR*)NR'R* and -C(NR*)NR'R*;
wherein each R”, R R¥ and R are independently:
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[00132]In a particular enbodinent, with respect to conpounds of Formula
11, Li is selected froma single bond, -0-, -N(Rd4a)-, -C(0)-, C=N(R4a)] -
-CON(e) - ,wo30@iM1e)d, -S(0)2-, -N(e)S02- and - N(R4a)CO- PCEP2&®IOSI605 2, 3,
or 4; and R3b is substitut ed or unsubstituted aryl, substituted or

unsubstituted 5- 20 Hm8Er dd-GretlbloGr (o, andy Befalpt CeCiorcyelrrd s f11P debersd. c7

cycl oal kyl, substi thétcesty@lbalpstilshbhbb&CheftrobryTBIFREBMaIRRI R OCYCl 0al kyl .
[ 00133] I n one enbodi nent, with respect to conpounds of Forrmula IIl, Li is

selected from- & sf.v‘lr@ﬂaék%@}mﬂute@wﬂhhﬂwél)hydmxam) “C[=N(e)]-, -CON(e)-

-S02N(e) -, -S(0)2-,¢ 6—&\' ea)ryc‘io% lOaHme&IQB%)eg%ryl Cy\@m cycloalkyl or 4- 10 membered
2010/ 010191PCT/ EP2009/ 059605 Nl i s 0, nd"R3b i s substituted

or unsubstituted arligteresyclealiod syhstitieed bdrunwbéfﬂfb@ﬂ iCtu% éEFYBhEIQa yewhsEuted Ci-Ca
heteroaryl . [00134] ahl&’bx? %glﬁ)ktﬁﬁ'tls@-rcle@})qglomw 1uﬂ§hﬁsﬁtufe%5 Bﬁl@%—z ﬁ%ﬁr&(‘}@ﬂ?c?u nds of

Formula IIl, Li is seléected from - sin bond, -C
[=N(R4a)] -, - CON( e)msubstse@NGR@a)laloalk@wy dTOX-YN( R4a) s 02- and - N(R4a) C0-:

nl ig a%artll‘ulalzemb%dln{%ﬁt 4ibs@A0dd B%st' a?e ﬁlﬂgﬁﬁtka WEOner n&b@egéﬁps%ﬁﬁern{ét ﬁa@tlogﬂﬁg) With
substituted or unsubstituted , substituted or unsubstituted

pyr r ooy} subssifenis.i in mré@ﬂwmf@r%m ﬁtilttlfﬁlf g@Uipyr azol yl , substituted or

unsufst mhﬁ&eﬁnacmaﬂ%f;wfﬁmt shbsbbidne dﬁb o‘ﬂ%dﬁ §Taf'et ééfe@t‘éd tﬁroh%%y l:yano nitro,
substituted or unsubstituted tetrazo é i.tuted unsubst it ut ed

oxaZi#iflygromei s ttiiflupraartxyunasidns YR (H:R > 0:58uNB Rol yp(oBubsQ(ﬂ)‘QBed'Qﬁ(o)R -
unsuggtc bﬁﬁ ect(bm[@’;{ol XR'RS u&ﬁi iRt w(ﬁd Qﬁerl‘:'iﬂ%é%k' it %@ﬁn&éﬁkl RIS from H, C;-

substltuted or unsubstitut’ed i ndolyl, substituted or unsugstltute

i nddzAlipl -(GhbétiGhuarsld -GriudsiWoaemberrddwtcrenh t-HaZ6l-§ 1o cydemioth ens €eHo-

uns ulfe)%enwe%%@&emawy@whmﬁ VRS iddtefoRD ypsyast i tut ed benzodi oxanyl ,
substituted or unsubstituted benzoxazolyl, substituted or unsubstltuted

qui nol i nyl , *orangalkgk greups eresait, n@ﬁﬁélamtslwsmeé@bﬁ@@d@iy alojonlydroy0oi35] | n .
s sl ect edt ri iy BBGRASE Uit ot G0RGLLMR"BIRR G PATHAL bl
enbodi nent, wi snlhstmé@ﬂezatnsmhstlmwm&d&ybﬂlalﬁnnmhsatuteﬂ IC1-Clsialkiomy, u@substft@edL8i7] | n
one eniod:venic, MIS,GMIRHALS S5EAUAGHRYY A i
R3bki ) n2 hydroxy. Eaph R’ ipMperndentSzepresents H or C- C6alky1
[0081] ‘Substituted sulfanyl’ refers to the group —SR®', wherein R* is selected from:
o (;-Cg alkyl, Cs-Cyp cycloalkyl, 4-10 membered heterocycloalkyl, Cs-C,o aryl, aralkyl, 5-10
membered heteroaryl, and heteroaralkyl; or
e (;-Cy alkyl substituted with halo, substituted or unsubstituted amino, or hydroxy; or
o (;-Cyp cycloalkyl, 4-10 membered heterocycloalkyl, Cs-C)g aryl, aralkyl, 5-10 membered heteroaryl,
or heteroaralkyl, each of which is substituted by unsubstituted C,;-C, alkyl, halo, unsubstituted C;-C,
alkoxy, unsubstituted C;-C; haloalkyl, unsubstituted C;-C4 hydroxyalkyl, or unsubstituted C;-C,
haloalkoxy or hydroxy.
[0082] Exemplary ‘substituted sulfanyl’ groups are —S-(C,-Cs alkyl) and —S-(C5-C,, cycloalkyl), —S-
(CH)(Cg-Cyp aryl), =S-(CH)(5-10 membered heteroaryl), —S-(CH,)(C5-Co cycloalkyl), and —S-(CH;),(4-10
membered heterocycloalkyl), wherein t is an integer from 0 to 4 and any aryl, heteroaryl, cycloalkyl or
heterocycloalkyl groups present, may themselves be substituted by unsubstituted C;-C, alkyl, halo,
unsubstituted C;-C, alkoxy, unsubstituted C;-C; haloalkyl, unsubstituted C;-C, hydroxyalkyl, or
unsubstituted C;-C,4 haloalkoxy or hydroxy.
[0083] ‘Substituted sulfinyl’ refers to the group —S(O)R®, wherein R® is selected from:
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I 0 R31r)n2 wherein n2 is nl; and R3b, and nl are as in Fornmula 1; and Cy3

IS a substituted or unsubstituted nitrogen containing 4-7-nmenbered

het er ocycwoabioyiotnoup. [00138] I n one errbodi ment, the cecparai0sIsaEcor di ng

to Formula 111, and-Ph-L1- is: WO 2010/010191PCT/ EP2009/ 059605
.2 e wAbYe e qygthliyl a4an Wbeﬁﬁdhqﬁ%%l@al&gl i Foranl grefkyl, 5-10

[00139] I %@ﬁ&r@n@@@a@mhdhgtaeargmﬂp@und Is according to Formula I11,
and-Ph-L1-(CH2)iii-R3b is: éslt R3b wherein n2 is nl; R3b is

i ndepefdent¢yplivbiubstitaigd Wrtbharlw 1F‘¥ﬁ9t°ééln5@b5tuﬁ%<’tﬂ§‘§@9:t°b]ﬂ3@ﬂoxé(r‘SFI substituted

or unsyb G7 t
o AUl ¢ HLESy GTENhARLIN 2R (el ar RS el ade o
het er oar yir; haeroqmalkyli §ubShtdl€0éehxjemllb§rtlt9@ﬂ eitled alk[s’b nhatp, RBeybs@@eR3€,-Cantkoxy,
CON( R4 t f '

(R4a) - nﬁﬁ)gmtuéa% %3% oRlk 1 'Elf&?éa d Y Sht%,ll s u%’aq%fl C%Ql%é@k’tﬁﬁtteﬁl Ellllbggﬁll?ilkoxy

unsubstituted aryl Stl ute unsu cycl oa
substi tut(ediydjpansubst Ituted 4- 7 rrenbered het erocycl oal kyl, substituted or

001804 "one SebBHheRE il “WEBEl s e O oMk il P
ang-sc![?lhloﬂkyll , CHRD)(CHRBE-C 15 aryun S(O) (QHRB‘bl@/mmm:lr'egn rﬁetérsarmn, —B3D-(C8)(Cs- Cm
gt'l Oc[yclﬁa'ﬂ}q?lg 61}_(51 1#(@2 '(@Iﬁ%r I mem ere e eroc a?lg%ﬂ hterel & 1%’ ad 1nﬁe6er fpo b%o AP andl an

par oun I'S accor gl ng
t o Foylmlicemalyil,a cycldalikyl \Grc hetcchlod].kyl \gtbuﬁﬂ T0dsenitD ]n@fy themselves be substituted by

unsubstituted C;-C4 alkyl, halo, unsubstituted C,-C, alkoxy, unsubstituted C,-C,4 haloalkyl, unsubstituted C;-
C,4 hydroxyalkyl, or unsubstituted C,-C, haloalkoxy or hydroxy.
[0085] ‘Substituted sulfonyl’ refers to the group —S(O),R”, wherein R” is selected from:
o (;-Cg alkyl, Cs-Cyp cycloalkyl, 4-10 membered heterocycloalkyl, Cs-C,o aryl, aralkyl, 5-10
membered heteroaryl, and heteroaralkyl; or
e (;-Cy alkyl substituted with halo, substituted or unsubstituted amino, or hydroxy; or
o (C;-Cyp cycloalkyl, 4-10 membered heterocycloalkyl, Cs-C)g aryl, aralkyl, 5-10 membered heteroaryl,
or heteroaralkyl, each of which is substituted by unsubstituted C,;-C, alkyl, halo, unsubstituted C;-C,
alkoxy, unsubstituted C;-C; haloalkyl, unsubstituted C;-C4 hydroxyalkyl, or unsubstituted C;-C,
haloalkoxy or hydroxy.
[0086] Exemplary ‘substituted sulfonyl’ groups are —S(0),-(C;-Cg alkyl) and —S(O),-(Cs-Cyo
cycloalkyl), —S(O),-(CH)«(Cs-Cio aryl), —S(O),-(CH)(5-10 membered heteroaryl), —S(O),-(CH,){(Cs-Cio
cycloalkyl), and —S(0O),-(CH;)(4-10 membered heterocycloalkyl), wherein t is an integer from 0 to 4 and any
aryl, heteroaryl, cycloalkyl or heterocycloalkyl groups present, may themselves be substituted by
unsubstituted C,-C,4 alkyl, halo, unsubstituted C,-C, alkoxy, unsubstituted C;-C, haloalkyl, unsubstituted C;-
C,4 hydroxyalkyl, or unsubstituted C,-C, haloalkoxy or hydroxy.
[0087] ‘Sulfo’ or ‘sulfonic acid’ refers to a radical such as —SOsH.
[0088] ‘Substituted sulfo’ or ’sulfonic acid ester‘ refers to the group —S(0),OR™, wherein R* is
selected from:
o (;-Cg alkyl, Cs-Cyp cycloalkyl, 4-10 membered heterocycloalkyl, Cs-C,o aryl, aralkyl, 5-10
membered heteroaryl, and heteroaralkyl; or
e (;-Cy alkyl substituted with halo, substituted or unsubstituted amino, or hydroxy; or
o (;-Cyp cycloalkyl, 4-10 membered heterocycloalkyl, Cs-C)g aryl, aralkyl, 5-10 membered heteroaryl,
or heteroaralkyl, each of which is substituted by unsubstituted C,-C, alkyl, halo, unsubstituted C,-C,
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.N-HNNN< O Vi avVlbVlicVvid [00142]1n a nore particul ar enbodi nent,
the conmpound is according to Fornulae Vla: Vla or a pharmaceutically
accept ablwogzalwoiermisol vate thereof, or a solvate of a plrarmeee@smas |y
acceptabl sal t 00143 e enbodi ment t ound of the |nvent
not an i 06?54 ‘&nsk}‘gfﬂ“éﬁi‘hé -‘?@8@%5‘31 ’nulﬁH‘éS“EWo'a ﬁ%OW Kl r"éé‘B%’@tS““r“B Fﬂu

, the canpauody irhysekected from the conpounds exenpllfled in Table 1.
00 a#%n one enbodi nent, wth respect to Fornmul a he conmpound i s
nr]ﬁ 176 fPSRPRRLISEbstittgdsg o sy | wiferis aeif ﬁst%{sgr@ewsare THE) P Eser2lim At i on

aI SO_POP\G-ABT, Péﬁdfall@? @00)2@(0%51@06@%195 isf(@»@m%dﬁ) AGHRF G H%&rdaﬁyl)t he

Formul a(e) above. Prodrugs are derivatives conpounds of th

i nveNPREr CHA e nsvoataD a1l ZTQ/(W%@V%W@W%I&“%@OMM@GW tis an

sol \ﬁﬁdegéi«lﬁs)npm tmﬁﬁranphyﬁ I &ke@@m aéycp)@mﬁlu drineffocy MQIIEP BT §seﬁ)tf m‘alﬁ ﬁlemselves
i nvent | on, {)ha naceut i cal active, In vivo

i nclhgqud Stltﬂzﬁd %le@sw%ftﬂu of fitCedlkdh hal&ﬁﬁlﬁlih%@ll@% CelCa a%@fwflﬁuwgut%ﬁl %léakraﬂlwé

N- al davloamoRB ol N gy @styeIksl, angsitiulel ke.C, hAOlbL) G Rekoxger i vatives of the
conpounds of the i1 nvention have activity in both their acid and acid

der i 829lve f orbiol pefers fhide ger-Sknsi tive form often of fers advantages of
sol uppdijty. t 'é&uﬁvﬁ@ rHP(ﬁﬁa{I{f kili i heQrt Skecl Pgéﬁ?cdsyﬁﬁl‘ss‘?@%ﬁl $eBo égtnl&% AR ITBh,ERum

organlsn1(see Desi gn of Prodrugs 1-24, El sevier,
Arrstrélmbarrrpﬂb%@))atom @Idﬁ @g@lei plesmictdly Sedsthlaibateroeyelicy é@g,mséhqthek foify argsnatic or non

pr a%b&dtf&[‘l@ 'ﬁ@teﬂ{metdh)? R STIZG ot H{%I}mg,s‘the Iiu%l}ee OY\le%&m{OQ %%QQEMCEE’%QQ ﬁét%&%@

In general, a heterocyclic ring may have one to four heteroatoms so long as the heteroaromatic ring is
chemically feasible and stable.

[0092] ‘Pharmaceutically acceptable’ means approved or approvable by a regulatory agency of the
Federal or a state government or the corresponding agency in countries other than the United States, or that is
listed in the U.S. Pharmacopoeia or other generally recognized pharmacopoeia for use in animals, and more
particularly, in humans.

[0093] ‘Pharmaceutically acceptable salt” refers to a salt of a compound of the invention that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of the parent compound.
In particular, such salts are non-toxic may be inorganic or organic acid addition salts and base addition salts.
Specifically, such salts include: (1) acid addition salts, formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic acids such
as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic
acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3-(4-hydroxybenzoyl) benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,
1,2-cthane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzenesulfonic
acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-
ene-1-carboxylic acid, glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic
acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic acid, and the like; or (2) salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion; or coordinates
with an organic base such as ethanolamine, diethanolamine, tricthanolamine, N-methylglucamine and the
like. Salts further include, by way of example only, sodium, potassium, calcium, magnesium, ammonium,

tetraalkylammonium, and the like; and when the compound contains a basic functionality, salts of non toxic
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exanpl e, esters prepared by reaction of the parent acid with a suitable

al cohol, or am des prepared by reaction of the parent acid conpound with a
substi t utwo 20r0/upubstituted am ne, or acid anhydrides, POT/EPRO0QMHSICOS
anhydrides. Sinple ali atl or. afopatic esters, am des and anhydri des
der | V&S ¥ SRR G ﬁélya@ﬁlﬂar %‘t‘t‘i‘&n a‘é Y BtfdRosipie: et W@%ﬁ? iSHr e

pr ef s fRdikpr DAY tthas*: phhﬂ?haﬁ@tﬁﬁal@@ﬁ@@tablre chtfont &Sdrs RihacdeptaPle eARIR cORtidlien Sher

typ uch as on ) al k esfers or

((a|%@i®3w%%ﬁ§ BY8Ry) aé‘tf@l“@gt’ rge %&PPIFII?EI B PSR ePQifssiyPe cpifMeMAZaesEn.

al kydmmdadmBetahkgByinoniamyhtions;AnCine likebst i tuted aryl, and C7-Cl12 aryl al kyl
estelrgﬁ f the conpounds of the invention. PHARMACEUTI CAL COMPOSI Tl ONS
001889 hhen enBhasipacrutcally rerepiable yehids) retorsith@ EBHS AR o CPHE! PHPEIE '3R ar e
typm,;@m gycoaq,mlﬁu stierieetniich it Q&mtlgfefgdof a pharmaceuti cal conposition. Such
conpositions can be pre ared in a manner well known in the pharmaceuti cal
art QAWlconpri dEodipss| es&es dmecoapopiyls. dasipbihdlerizaivey f| e comp@atpRintds of
t hi Sin} MM hiON hieCcl@dBIRNIgBHhBE 8k bstoﬁlemtatmgegt trctatdtlyplgtstofo%tcmv@onamehmthe The
anount of the conpound actually adm ni Stere pl ca be determ ned
by aopry&ide phthe ipvgntigpevhighpie psrmaqertially agriypdn ¥ive- cﬁ‘f‘\%‘t%ﬁé@%s inglde, befi digynethe
condirhite@Ro, LROIRE edtér@idti Bfivestng (RS @nalkﬂ%ﬁ)h@lfm sRh§ e @k on, the actual
conpound -adm ni stered, the age, response of t he i ndi vi dual
patil8096] t he s8laRtetfpfeps tOtfﬁ’énSp@ftth@mm@ué@}/ﬂ%t gREssoaipigd PR 4 sokent, el by The
ph ars%ﬁ/%%% 6RO TR %'h&é&[‘ §ssQ£1attoQQnélﬁﬁé§ %&r@ Ben! @dﬁdﬁg @%ﬁioﬁ&l%oﬁgntp ¥ndude

vari ety of routes iIncl g oral, rectal, transdermal, subcutaneous,

i nt reatery gthangl, aectic jaejd ﬂ@fi/@ﬁdi &, Therpomapunsie f te invawiipnimyrbamaepated eeewmtaﬁgieon
the f'olqltt %tﬂ%&b lgeosl&\ﬁtegf r Hﬁirété/(? rS{ntaﬁlggolgﬂmgéﬁﬂgi)h%na%&héall'y@{&P{ablg@ol%tgs such
preferably foormul ated as either injectable or oral conpositions or

sal vasdhydegtes,| adi foriker gpcleds hosh @thehw@ww fsolvatey anvs ooy sieithicoiein pevatest | J@ncertam

[ 00]1ﬁQJnIE§eth€ QORAS vhill MASapBle OF E‘&la@cﬁ”‘f&' e%%ﬁqfi‘l V\d@{% 1 GAR of AP LdiGenf AoBe@Es Bl K
l'iquid solutions or suspensions, ers. Mre commonly, however,

t he laeipraaed inghe cryptel lattice eﬁtlectrysrﬂllumwll@os%?@etef shapmpessest bath Folviimnehasecardat e
dOSIIE[Qabl sb)?va{egr @e ﬂé&'{l{atl\q@s%ﬁfgés fn@&ﬁ@hydfﬁéseétﬁant)fatep Jﬁh&ﬂz{nlobéteg' screte units
sui tabl e as uni tary dosages humein subj ects and ot her mammal s, each unit
cont[@0%TIng a pleldet’ermlyves Tqmanﬁtl t Yhoftemst weanat erial’ ewd ceHbicEdareoused

pr oq%ghérglg%)ge@rgned therapeutic effect, in association with a suitable

phar maceu exci pient, vehicle or carrier. Typical unit dosage forns

i ncl[0ae8]prefi | Ebdapepncaﬂeast‘tﬁcetb anmuhtesmc:&ms sghm agest off theorhjogod dthat, when
COMPOS ir1 mltgrg to I l f]dr tlte%%)nl et 1Sea(s:eaﬁ)ss uﬁfe Cl to e e} L E%reat't]ne%th ﬁlaS(F segsf Sﬁll id
conpos ? §s 1 6fur ansul f'oni ¢ aci nd i

us ua1tlheyapewr¢alﬂt>o¢ffecm\mpmmmt cfif vaoym@bmimtg @ the d;cmnmbmhthe?;ﬁ)s%sbymd/\m @mmn rand the
prefaerea“t,)el tfe{o esﬁgect]'tobetlaeateéjt 40% by wei ght) with the remai nder being
var i ‘Gus iC es or carriers and processi ng aids hel pful for formng the
de5| [ﬂﬂw]dom ng Pfewemting T @05 ddntion wéfers s rdusioh trattdke)ffamulrnfganlr dadt@nigsttdmts’eon

O SR St baan Gl IHEa iR S @ERERRRET e isBieolln b i (o @bicehitq

for mamwxpmed wdeiisedsoica@k@rapére, or @n:yhsprsed toehd didch@\ih adyahar@if @déasndiset. or

co of mlar tur.e: nder such as, m.crocrystalline ce | ose,

o DA one RS e Pep i o aduph et SHER 480 1E B Bro ok gushye he

Fli E | Uk Rg¢ aﬁwmga BOEPvEY Gith@Shaalt@irtdt or agt d l,dtsgdsb. nnglehﬁnmg cCfilesSIf prphyladdic
ubri cant suc nesi um st ear at e; i.dant. su as . .

0L GG EO TP B SPGB BT s sl gt B g dvolopt B bRy e ent

SuChogitabpeticas et 3k f&aAohBssistiue dbr &abRBVIO lihihgbiBgeioh; ahdl ¢ adSinBePRAI dTiaf bnti-

TR L SRS R LSRR SEi L e SRR S,

sal |tnenskrofetnhﬁétmgrmaemaabmgh carriers known in the art. As before, the active

conp in such conpositions |s typically a m nor conponent qof t en bei ng
fromk ﬁg@dt 0. 03TRE21 0% bYFARAGheT ’IY HISHE Pe SPHe el Hy R e e

car rdn@liodnsh tHediddadeor §iRdL3) I ansdes MR JiGQEPES tdih @RS RN GadiftRhtdl kitent or
fornmul ated as a topical oint ment or cream cont ai ni ng the active
ingredient(s), generally in an amount, ranging from about 0.01 to about 20%
by wei ght, preferably fromabout 0.1 %o about 20% by wei ght, preferably
fromabout 0.1 to about 10% by weight, and nore preferably from about 0.5
to about 15% by wei ght. Wien fornulated as a ointnment, the active

ingredients will typically be conbined with either a paraffinic or a
wat er-m sci bl e ointnment base. Alternatively, the active ingredients nay be
formulated in a creamw th, for exanple an oil-in-water cream base. Such

transder nal forrrul ations are well-knovvn |n the art and generally |ncI ude
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that may be prepared in accordance wth this invention. The present

i nvention, however, is not limted to the foll ow ng pharmaceuti cal

conposi t iwoe10Raswul ation 1 - Tablets [00158] A conpound Pofi/EPR@9iomasent i on

may be adm xed as a _dr er with a y gel in binder in.an approximate
o e He

1: 2 RGN ‘f"iSTo‘.’neA?fr‘i]i‘%“d 1A ROt thefg % eahodimaen Jreatings §r ftcatment

| ubrieant amH@atﬁfig)@& ue(r;la dn8 physgdaepla)rmﬁt@, %Hi@h i?,rﬁg) nbObd @kdesiitde 63 e 0bj6d. Of yet
active_ am e Qun er tabl et n a t et

S LS I PETRED 8 56 STR HGF AtlPats Bhige e i Eiriseo B rso PR SRsERY of
the (e @ye@blllmma]ya bisccafiTe X@ebt@s), fhydioyogRAWE €&, gy\&giﬂilflz%tliéﬂ (gTaCﬂhydbdl p&aeter), @n
appro I’atIO xurerra e | e 1.Nt O

capstf ga E%é‘eh%nv‘%?%}i‘:&ht{ﬁé“%ﬁnoﬂém&t% EFF?&GS;B%%/IO‘@’&E%IP&%YGS\“—*B? ﬁﬁ}ﬁ%%) F%?F 3 -

Li qumdltiZ}OlGO]Aes GIPRYaE RS térhhe obﬁddﬁ‘d}f(d)olﬂwﬂaaﬁ inmatey Meradéntp@grd%téf
sucrose (1.75 %, and xant han %% ng). and the resultant. m xture nay

bl erfaé@twrﬁa@glé ng.theypiold agdei l%oos S, SluV%I}ﬂévlél"P%Ihlﬁ A REHS npsRERs syl ?{gla

Pr e Vs i ed¥B ey, SathMs, irBiRitiof inflambRrySdvwadl likSesgeb| CbRs e diddase, 81tisH Bhdotoxin-
car boxynet hyl cel | ul ose (11:89, 50 nmg) in water, Saodi um benzoate (10

ng)
fl av%‘wen diseS S UHBY (Cgr eomplictiioatia i PrPafRtEs A IFhEmifedoiPY IR S@teh Feqirfyting to e.g

Suf f dhedn@NdardRt Bilur ¥ dtrBieRd RB ARG IVhE Barlhid, 5idRGs thatlbff the 0B, MR{RNlafP tHeheN
added to produce a total volune of 5 nml. Formulation 4 - Tablets [00161] A

conp&HhEESs 19 FeumpoWarhgs. AsiFoR ity Allgigs ajevay GrysepSved 8rhpt W an iy e at i n
b|nQth1@“ﬁ§$apprOX|nate 1:2 weight ratio. A m nor anmount of magnesi um
stearate is added as a lubricant. The mxture is fornmed intgo 450-900 ny

t abl 18991031 150- ousey ksreimahy (pam apPdEIoRE YBIGHINE #1h IBMpRgH[SRONBY e autoimmune

For ngadeadel Ofe ®ed 1ﬂt&b@ﬁ§éa@l’9 ah® %@% &f&@fmﬁ‘y QI@ulpf)f dif8sch 'iﬁéﬁlmﬂgo&sffﬁéfw@@lrways
di ssol ved or suspended in a buffered sterile saline injectable agueous

medi dispptco ngludipa carditions iseeh ¥f CaAPBr timated prmsigygstima, Egingigl athimgndet astmgpi cal
[ 00183 eAkdtha) ah£aRGH 1y ( &70ni8) orawe@ravwagtﬁmge@f&o o2t (128 0asthimaa8d MBila§d at

about 75C and 3 hen a m xture of a conpound of the invention (50 Q)
net HYPHEPABERNE, brnehjts, pelygipe bmnalﬁélr?sf@elaa%fst@l)nc lapicnmhamainsyd (Séﬁ} faplgpie10
9) . RRsRI 9Py M@ nYeBiRhs 4nd28m ?ﬁcaQbrﬁSaQ:io‘éﬁféd &ﬁéréeﬁﬁleatoll&@l@&eﬁm BAGiQdermsrirRsided

and the resulting mixture is stirred until it co
VE T Hepactaer Mt FnEgrther| gy ernj3tids dHlenistasn bwﬂ% dirgape g Ugalp'sadisease and

t hergResivt o e RtRrobQérodid gnd Jxﬁ;@)ﬁrﬁ?ﬁé 1a@%al GOBRLIL. PRSich My RE RIS cfeRah @5,
causal ly related or attributable aberrant activity of I n

par tistiRawseRisHEIUS PHSMAE iattes |disbeipapsl ke anddpilapmajorgpovldisetsernor e of JAKL,
J AK2{0011(ﬂ‘f3 andd Ofised ¥éein tRCERN qfaﬂ@l%tatlglh?ej&gw Q4B 1Ofhe abRe or chronic rejection of

cells, tissue or solid organ allo- or xenografts of e.g. pancreatic islets, stem cells, bone marrow, skin, muscle,
corneal tissue, neuronal tissue, heart, lung, combined heart-lung, kidney, liver, bowel, pancreas, trachea or
oesophagus, or graft-versus-host diseases.

[00105] As used herein the term ‘proliferative disease(s)’ refers to conditions such as cancer (e.g.
uterine leiomyosarcoma or prostate cancer), myeloproliferative disorders (e.g. polycythemia vera, essential
thrombocytosis and myelofibrosis), leukemia (e.g. acute myeloid leukaemia and acute lymphoblastic
leukemia), multiple myeloma, psoriasis, restenosis, sclerodermitis or fibrosis. In particular the term refers to
cancer, leukemia, multiple myeloma and psoriasis.

[00106] As used herein, the term ‘cancer’ refers to a malignant or benign growth of cells in skin or in
body organs, for example but without limitation, breast, prostate, lung, kidney, pancreas, stomach or bowel.
A cancer tends to infiltrate into adjacent tissue and spread (metastasise) to distant organs, for example to
bone, liver, lung or the brain. As used herein the term cancer includes both metastatic rumour cell types, such

as but not limited to, melanoma, lymphoma, leukaemia, fibrosarcoma, rhabdomyosarcoma, and mastocytoma
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i nvention and pharmaceutical conpositions of this invention find use as
t herapeutics for preventing and/or treating diseases involving cartil age
degr adat iwo,20lwme19and/ or joi nt degradation, for exanpl ePOSEPOEIONGDS i S;

and/ or, condjtions invol vi nfl a i ne responses, such
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transplantatlon rejection organ transplant rejection). Inhibitors of

JAK EﬁﬁmapééthﬁH“ﬁBEﬂW@%PP%ﬁwl%mFﬂ@(%¥%htnent of proliferative diseases.
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spondylitis. [00169] The present invention al so provides a nethod of
treatnment of congenital cartilage mal formations, including hereditary



afflicted with a condition involving inflammation. In additional method of
treatnent aspects, this invention provides nethods of treating a namal
suscept i bve 20w/mo19af flicted with di seases and di sor der s pamiEPRocNMonEdi at ed
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aspect the present invention provides the conmpound of the invention for use
in the treatnent, prevention or prophylaxis of transplantation rejection.
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in suffering froma disease condition characterized by cartilage or joint
degradation (e.g. osteoarthritis) of an effective anount of a conpound of
t he i nverwOanioianiva period of time sufficient to reducePemdﬂpmnmem&bly
tern@ g{e]\ t he sel f - per pet uat i n% processes responsi bl e for said
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effl (N
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Ot hocol one0), ATG aspirin, acetam nophen, | bupr of en, naproxen, and
piroxi cam [00188] In one enbodi ment e oppd of the invention is
co-admini stered with anot her the(Ripeutit ageng the treatment and/or
prevention of arthritis (e.g. rheumatoRd artfritis)y grtlcular agents
include but are not limted to anal gesigs, non-stekoi daI anti-inflamrmat ory
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Abat acept). [00189] I n one enbodi nent he conmpound of the invention is
co-adm ni stered with anot her therapedt c agent for the treatnent and/or
prevention of proliferative disorders; particular agents include but are
not limted to: nethotrexate, | eukovor i n, adriamycin, prenisone, bleonycin,
cycl ophospham de, 5- fluorouracil, paclitaxel, docetaxel, vincristine,
vi nbl asti ne, vinorel bine, doxorubicin, tanoxifen, torem fene, megestrol
acetate, anastrozole, goserelin, anti- HER2 nonoclonal antibody (e.g.
Her ceptl n(TI\/9) capeC| tab| ne, ral oxifene hydrochlori de EGFR | nh| b| tors
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[00192] I n one enbodi nent, the conmpound of the invention is co-adm nistered
wi th anot her therapeutic agent for the treatnent and/or prevention of
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opi oi ds (e. %tehié%@&l@ﬁi@ﬁ@ﬂtu@d}(ﬁﬁﬁb@ﬂﬁlmtm (Dithberedietei®@ihadone) and t he

compound Pt Re el SriniGoBb AN SBAL Gie TR or Gt & Ggent

for the treayseikyl pordimtituRde€ntydaallgi; psoriasis, particul ar agents include

but are not Jimted to: topical treat nssuhas bat h sol uti ons,
moi st uri zdPks Y rrﬂed’f APl ch’ga 4 eldf ﬁfln%ﬁfgr%ont aining coal WO
2010/ 0101 $tRGHLEHR2009/ 059605 tar, dithranol (anthrali n) corti costeroi ds

| i ke desoxi nmet asone .(TQpi GOLL) , Qg¢i nonj d itam,p .D3 for
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dro a, su f asal azi.ne, p ol ate rmfe
Lo at by opy 1T ScSPiGH T g el e ooy it sl ve,
Enbrel, medpableBam cade, Raptl va and usteki numab (a IL 12 and IL 23

bl oc Addltlonally, npound of the inyention y be administered in
cormlfﬁﬁiﬁ‘ﬂon wi Pwn%tlﬁ@rdﬂt%ﬁ”é%.fegeqt HRecmaPHYs OATHEH: I it ed t o
phot ot herapy, or photochenot herapy (e.g. psoralen and ultraviolet A
phot ot herapy (PUVA)). [00197]By co-adpj nistration is included any neans of
delivering two or nore therapeutic- ggtnts to the patient as part of the
sane treatnent regine, as will be apparent to the skilled person. Wil st
the two or nore agents nmay be adm nistered sinultaneously in a single
formulation this is not essential. The agents nmay be adm nistered in
different fornulations and at different times. CGENERAL SYNTHETI C PROCEDURES
General [00198] The conpounds of the invention can be prepared fromreadily
avallable startlng naterlals u5|ng the follomnng general nethods and
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WO 2010/ 010191PCT/ EP2009/ 059605 (ppm relative to tetranethylsilane (6
0.00) or the appropriate residual solvent peak, i.e. CHC13 (6 7.27), as
i nt ernal wof2eroerie®1 Multiplicities are given as singl et PCT)EP2a00M060t (d),

tripl t), quartet (q),.nmultiplet (m and broad (br). Coupling constants
(J) l&ﬁiez i venqlwnp&l.er Epé%m%pwalgr IR fo ComgotRds of %@f%lﬁédR%nlS SURITEE s s
pl atdnwwitbgé@@csgﬁman?neter. Colum Used for all LCVS anal ysis: Waters
Acquity UPLC BEH C18 1.7ium 2.1mmID x 50nm L (Part No.186002350)).
Pr epLQPﬁ%ﬁlve HPR@ payigudsr strplimgefe Wish dpspest o SpapquadBof Befulad. R 1@0Wﬁ‘%>llf0?ﬁart
No. 186@R4A7&)cycibpdntyihe methods are using MeCN H20 gradients. H20 contains
ei ther 0.1% TFA or "0. 1% NH3. [00202] Li st of abbreviations used in the
expd®PhEdt al  slact ifeither pOXDiliskhto rohe tdease [OicPERgUIdN-of| fospe ooy’ etehy | Raiare
Nbo\iﬁ@e?&gfghtweieae@%q{gﬂd@flg'yl oxy-car bonyl DM/ V, N-di et hyl f or mami de
TFATri Tl uoroacetic acid THFTetrahydrof uran NVRNucl ear Magneti c Resonnance
DVSAB0 A8 hy| s ulnfagrérd garDRPADInDhdimehtp gk péspecy toagoimpeurldCofV/Bbrimgylai ldthe compound is
Chr ojtal.e4 Wmﬁ@%ls Spectronetry Ppnpart-per-mllion EtOAcethyl acetate
APCl a rms% eric pressure chemical ionization Riretention tinme ssinglet br
sbroad singlet mmultiplet ddoubl et N

){er ﬁ:e/

PdCl2dppf[ 1, 1' - Bi s(di phenyl phosphi n e Hdi chl oropal I adi un{11)
TEATr i et hyl am ne X N\N 7]/&

O
R3» ——(CH,),,, -L1 (R3a)
Il
wherein Cy1, L1, R*, R, m2, and nl are as described previously.
[00129] In one embodiment, with respect to compounds of Formula II, Cyl is Ph; and m2 is 0.
[00130] In a more particular embodiment, the compound is according to Formula III:

= /N: H
N N\N
0O

R3 ——(CH,),, -L1

wherein L1, R*, and nl are as above

[00131] In one embodiment, with respect to compounds of Formula III, R® is substituted or
unsubstituted aryl, substituted or unsubstituted 5-10 membered heteroaryl, substituted or unsubstituted C;-C,
cycloalkyl, or substituted or unsubstituted 4-7 membered heterocycloalkyl.

[00132] In a particular embodiment, with respect to compounds of Formula 11, L1 is selected from a
single bond, -O-, -N(R*)-, -C(0)-, C[=N(R*)]-, -CON(R™)-, -SO.N(R™)-, -S(0),-, -N(R*)SO,- and -
N(R™CO-; nlis 0, 1, 2, 3, or 4; and R* is substituted or unsubstituted aryl, substituted or unsubstituted 5-10
membered heteroaryl, substituted or unsubstituted C;-C; cycloalkyl, substituted or unsubstituted 4-7
membered heterocycloalkyl.

[00133] In one embodiment, with respect to compounds of Formula III, L1 is selected from - a single

bond, -O-, -N(R*)-, -C(O)-, -C[=N(R™)]-, -CON(R™)-, -SO,N(R™)-, -S(0),-, -N(R*)SO,- and -N(R**)CO-;
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Synthetic Preparation of Conpounds of the Invention [00203] A conpound of
the invention can be produced according to the foll ow ng schene. General
Synt het i cwmnhmioﬂchene 1 V\D 2010/010191PCT/ EP2009/ 059@0T/EBroobloBddRS (1 )

El[_llz %C‘S_ng tié_éﬂgrt 4,Et961fivlﬁbaoﬁ_’s%stl\tlut'§é or unsubktltl:lt.eé. .all'yll Oii Slll\eNI!th Or(lglyu%)g’[?tloltegl 25)—10

membered heteroaryl.

[00134] In a particular embodiment, with respect to compounds of Formula TI1, L1 is selected from - a
single bond, -O-, -N(R™)-, -C(0)-, -C[=N(R™)]-, -CON(R™)-, -SO.N(R™)-, -S(0).-, -N(R™SO,- and -
N(R™CO-; nl is 0, 1, 2, 3, or 4; and R™ is substituted or unsubstituted phenyl, substituted or unsubstituted
pyridyl, substituted or unsubstituted pyrrolyl, substituted or unsubstituted pyrazolyl, substituted or
unsubstituted imidazolyl, substituted or unsubstituted triazolyl, substituted or unsubstituted tetrazolyl,
substituted or unsubstituted oxazolyl, substituted or unsubstituted oxadiazolyl, substituted or unsubstituted
thiazolyl, substituted or unsubstituted thiophenyl, substituted or unsubstituted indolyl, substituted or
unsubstituted indazolyl, substituted or unsubstituted benzimidazolyl, substituted or unsubstituted
benzofuranyl, substituted or unsubstituted benzodioxanyl, substituted or unsubstituted benzoxazolyl,
substituted or unsubstituted quinolinyl, or substituted or unsubstituted isoquinolinyl.

[00135] In another particular embodiment, with respect to compounds of Formula 11, L1 is selected
from -O-, and -N(R*)-.

[00136] In another particular embodiment, with respect to compounds of Formula 11, L1 is -O-.

[00137] In onc embodiment, the compound is according to Formula III, and-Ph-L1-(CH,),-R™ is

$bpbb
$o 4

RSD(J )n2

selected from:

(@) In2

R3b

R3b

wherein n2 is nl; and R, and nl are as in Formula 1; and Cy3 is a substituted or unsubstituted nitrogen
containing 4-7-membered heterocycloalkyl group.

[00138] In one embodiment, the compound is according to Formula IIT, and—Ph-L1-(CH,),,-R" is:
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1. RCOCI, Et3N2. NH3 / MeOH CH3CN, 20 C20 C Gener al
1.1.11-(6-Brono-pyridin-2-yl)-3-carboethoxy-thiourea (2) 1SCEt BrNNNO H H
(2) [0020%D o118 Ut i on of 2-am no-6-bronmopyri di ne (1) PCZER289059605 467
mol) in DCM (2.5 L) cooled to 5 Cis added ethoxycarbonyl isothiocyanate
(173.0 mL, 1.467 nol) dropw se over |15 m n The reaction mxture is then
allowed to warmto roomtenp. (20 C) and stirred for 16 h. Evaporation in
vacuo gives a solid which may be ct ed by filtration, thoroughly washed

with petrol (3 x600 nmL) and air-dr to afford (2). The thiourea may be
used as such for the next step withgut any purification. 1H (400 MHz,
CDC13) 6 12.03 (1H, br s, NH), 8.81p(1H, d, J 7.8 Hz, H3), 8.15 (1H, br s,
NH), 7.60 (1H, t, J 8.0 Hz, H4), 7.3P2(1H dd, J 7.7 and 0.6 Hz, HY5),
4.31 (2H, q, J7 .1 Hz, CH2), 1.35 (3HR™t, J7.1 Hz, CHR).

1. 1. 2Re B 9Bl lnd R4 b a%el QlidrGnAlnyri di n-2-ylamine (3) WO _
2010/ 010191PCT/ EP2009/ 059605 IV1--..N -NH2 Br%g% #00205]T0 a suspension
of HY8EMy| ani lnenhgahradiring thegempaund isgacgording aaiprivpla 11 aad-ERIHA (@B M-RT L, 900
m.) is added /V,N-diisopropylethylamne (145.3 i, 0.879 nol) and the

m xture is stirred at roomtenp. (20 C for 1 h.

1- (6-Brono-pyridin-2-yl)-3-carboet hgoxy-thiourea (2) (89.0 g, 0.293 nol) nmay
t hen be added and the m xture sl ow eated to reflux (Note: bleach
scrubber is required to quench H2S eyol ved). After 3 h at reflux, the

m xture is allowed to cool and filte¢red to collect the precipitated solid.
Furt her product may be coll ected byoiggporation in vacuo of the filtrate,

addition of H20 (250 nlL) and filtrati0f). The conbi ned solids are washed
successively with H0 (250 nm.), EtOH MeOH (1:1, 250 nlL) and Et20 (250 mi)
t herwldrdied2i i Madlid it independendy t sekected i famo Isdpyitiedi oreudabstitdi argl, (sB)stiagedaor

ur 1 P CREQAIRY, AR URER R R G087 S et R PO AN o
7. 24mfubtitutd 5-19GneBibared hateiarbl or BY drindapeadel)t]y $led0d (rabl,0-BI*, COURY) andION®RE3/ 215
(1: %30-%5330%9 %%paepéée%%g&l%éd- fhﬁ%&%ﬁ%b oPLAGEMES £AT s IRAR RGN Al Bk .-

afford interne
C; cycloalkyl, substituted or unsubstituted 4-7 membered heterocycloalkyl, substituted or unsubstituted 5-10

membered heteroaryl, andnl is 0, 1, 2, 3, or 4.

00140 In one embodiment, the compound is according to Formula I11, and-Ph-L1-(CH,),-R>" is:
[ > p g ” ( 2)111

O\Q)nZ

R3b
wherein n2 is nl; R™ is substituted or unsubstituted 5-10 membered heteroaryl, andnl is 0, 1, 2, 3, or 4.
[00141] In a more particular embodiment, the compound is according to Formulae VIa, VIb, Vic, or

VId:
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N HR28 [00207] To a solution of the 2-am no-triazol opyridine (3) (7.10 g,
33 3 mol) in dry CH3CN (150 nL) at 5 Cis added Et3N (11.6 nL, 83.3 mmol)
fol | onwed W9 20toen1apr opri ate acid chloride (83.3 nmol). TPhe/RPe@OFWNS M Xt ure

is then allg ient tenmperatyre and stirged until al
starting ped. If r nHf ur t hef” EE3N-(4. 64 nl, 33.3
mmol ) and 33 1) Wa)-e pdddd t oyehsur g—edhpl ete
reacti on. Bql |l owPng sol t evaporation i _vac@o the regultan® residue is

treated stirred at ambient
tenp. (for ~ Product isolation
i's made bygg;;nva of vaglaatiles in vacugdollowed by troturation with Et20

(50 mL). The|solids nmay|be collected\by|filtration, wgghed wi th H20
(2x50nL), g€ejone (50 and Et 20 m.), then dri in vacuo to give the
required a Ni nt er med e (4). In s cases colu
(petront OAc) | may be required to obtain pure conpoun Met hod A

1. 1. 4Preparayion of conpounds of the invention via Sdzuki coupling (5): WO
2010/ 010191PCT/ EP2009/ 059605 [ 00208] An appropri ate bdronic acid (2eq.) is
added to a solution of brono internediate (4) in 1,4- dioxane/water (5:1).
K2CO3 (2 eqla) and PdCl2dppfmw (5% are addedrcto the solutiond The resulting

m xture is then heated in a mcrowave at 140 C for 30 min (This reaction
can [APERIbe caprinede pasticulsy embeginent.ghedoniperd ingecpidingrio BermulgaMia:at 90C f or
16h under N2). Water is added apd_the solution is extracted with ethyl
acetate. The organic |ayers ard_dri egever, MgySO4 and evaporated in vacuo.
The final conpound is obtained {\en p&rﬁﬂication by flash chromat ography.
Met hod C OH ©

r omat ogr aphy

Via
or a pharmaceutically acceptable salt or solvate thereof, or a solvate of a pharmaceutically acceptable salt.
[00143] In one embodiment the compound of the invention is not an isotopic variant.
[00144] In one embodiment, with respect to Formula 1, the compound is selected from the compounds
exemplified in Table 1.
[00145] In one embodiment, with respect to Formula I, the compound is compound 176 from Table 1.
[00146] In certain aspects, the present invention also provides prodrugs and derivatives of the
compounds according to the Formula(e) above. Prodrugs are derivatives of the compounds of the invention,
which have metabolically cleavable groups and become by solvolysis or under physiological conditions the
compounds of the invention, which are pharmaceutically active, in vivo. Such examples include, but are not
limited to, choline ester derivatives and the like, N-alkylmorpholine esters and the like.
[00147] Other derivatives of the compounds of the invention have activity in both their acid and acid
derivative forms, but the acid sensitive form often offers advantages of solubility, tissue compatibility, or
delayed release in the mammalian organism (see, Bundgard, H., Design of Prodrugs, pp. 7-9, 21-24, Elsevier,

Amsterdam 1985). Prodrugs include acid derivatives well know to practitioners of the art, such as, for
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0, (c RAbR4Ac)ni _R3b wherein Rda, R4b, R4c, R3b and nl are as descri bed
herein. Reaction of alkylation (General Method) O ---(cR4bR4c)ni _R3b
[00209]CMNbapﬂmpamecarboxylic acid PCT/EP2009/059605

[5-(4-h drox hen triazol o] 1. ridin am de
7 BN PSR iRt phan s P AR UL S e e e e ther
N2 agfckhé fp@reﬁtp&ﬁ@l@bmﬁélﬁd&tfllﬂyhasfijﬁ@té;ggﬂ}ms(uﬁst&n@ﬂ)i?ﬂrﬁ addad aﬂh}QEMbs$ Q)r nliR&l
resu su siL.on I s heated at or ter is tinme,
b oS S B up B S BB i Ao b Pl Iy e Rl qbit endant
was hﬂdh&\/b%rhpdm;l](ﬂsﬂﬁ” 1213 %V@ﬁtio@dlr@meferrh@ﬁ(aémg% gadone da@eyerrls dadirable llidc p@%ed deumtt
evaporate e IS IS te re |ve re rati ve
HPL CSRPRPY 1§48’ iﬁf%gf%@ﬂ §€Lt8rﬁ1"t%§ﬁ ’?Yﬁ%f?%l%g%ﬁg (géﬁ“cﬂﬂaﬂy usdhil arc
No. 18600R9%8kyl, &l-C; ilkeyetyh @<, adubstinged gy M, H2, Oargia el @fetgsof tid2Qmp utdabns
either. 0. 1% TFA or 0.1% NH3. Method E WO 2010/ 010191PCT/ EP2009/ 059605 R4a

NHRAE® RV{ERAbR4C) 1- R3b wher ei n Rda, Rdb, R4c, K -'3b and nl are as descri bed
herei n. Reductive am nation (General Method) R4a N (CR4bR4c)nl-R3b

[ 00210] The appropri ate al dehyde 2e . the niline derivative (1 eq.)

obt ai ned by Method A an IONS, v ed at room tenperature

for [@0f4sy. ThewmXtewipRybs i pii@stehttaBl RRNRLmARMINA(FCNe BiiRedtlof Jark  WPRally
added. The resulting solution is stirred at roomtenperature for, 16 hrs

The agimisiziered jngthey foﬁtOéa Dhpr U2l SAFPIsitiope PEEh COPW@SIF?I}StCF%P%pregafWa@r?elaaWt h

et hap@l knowhen BRHALMRAELUEE Y8 Rhd BIIFIRS atAERt SIHIANAdoBR otuiid @enevza@um%oﬁ@@nag nal
conpound i s isolated b% preparative HPLC. [00211] Prepraratlve HPLC. ters

XBr | YgBis prvspriqnae gimips lfmﬁﬁar@%utfe@hﬁﬁf%ﬂm%}mu% hg gty S yhe gquipopids

ﬁeHg fh@f\i}gltlﬁacgmg@ﬂeﬁg Wi §MidalZP b @ sttt By aHRQsison idineSighl SRS re@vditecFéMhs@ihcl; 1%
ho

including the condition to be treated, the chosen route of administration, the actual compound -administered,
the age, weight, and response of the individual patient, the severity of the patient’s symptoms, and the like.
[00149] The pharmaceutical compositions of the invention can be administered by a variety of routes
including oral, rectal, transdermal, subcutancous, intra-articular, intravenous, intramuscular, and intranasal.
Depending on the intended route of delivery, the compounds of this invention are preferably formulated as
either injectable or oral compositions or as salves, as lotions or as patches all for transdermal administration
[00150] The compositions for oral administration can take the form of bulk liquid solutions or
suspensions, or bulk powders. More commonly, however, the compositions are presented in unit dosage
forms to facilitate accurate dosing. The term “unit dosage forms™ refers to physically discrete units suitable as
unitary dosages for human subjects and other mammals, each unit containing a predetermined quantity of
active material calculated to produce the desired therapeutic effect, in association with a suitable
pharmaceutical excipient, vehicle or carrier. Typical unit dosage forms include prefilled, premeasured
ampules or syringes of the liquid compositions or pills, tablets, capsules or the like in the case of solid
compositions. In such compositions, the furansulfonic acid compound is usually a minor component (from
about 0.1 to about 50% by weight or preferably from about 1 to about 40% by weight) with the remainder
being various vehicles or carriers and processing aids helpful for forming the desired dosing form.

[00151] Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous
vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like. Solid forms may
include, for example, any of the following ingredients, or compounds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating

agent such as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate; a glidant such as
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\ L o -NNH2 -t “UN--NBr oL, NH N
N .N)/. OBr HN -,...,.,.,,N-.NO Ar V\/nerelnAris

Cyl L1- (GROhRmuMGWIK' * 3b; and Cyl Li, nl, R3b, R4b, ant/HRI@IAFBORS

descr 1,5-a 1) - acet am de

1er ei 5- Br.ono- trlazolo yridin-2-
NH ol 9133 gop #@&%]WS“&‘“’%&JL%FPT gt VHE B2 rb?"‘B?PBlg it ABYEE Z281 P i ne
(1 e@pl)erﬂnﬁn d{ﬁeyhy%@ihta,tor5raﬁgd favagigled Et 3N (2.5 eq.) foI | oned by acetyl
chltz)lregg%d(ZSe .. The reaction mxture is then allowed to warmto anbi ent

1019 1PCTPEPIOBOITEIS 5° (WiR3LY DRtFH PR SNISERRIF stFrilfnpaline or | Pheiphre] ng

mat ejuir@ded | s&likORS stli@dinjcbtible @AMicfsCkhowhUint A€ artEt AN béflaree Ghe) actiRgl caﬁp&ma hh qQuéde
(1 eq.) are added to ensure conplete reactlon

evag9rRIIHs jih tXpiRlY 2t MEoT sypranghit offtdsbarge frra %bP%faQ 86 t%ﬁ@% bzy w%&h& Wihars ¢

anmoBinging® beihi M0 ig@thbildafrlcPthdahe A¥bi ent tenmp. (for 16 h) to hydrol yse any
bi s-acyl ated product. Product isolation is made by renpval of volatiles in

vacu801 B3| owedmipderaal qompsitiens s tepicaly dormmatedcas iagPPicl pRtIERA g CregabgoRtagningThe
Or gahé ctiph ﬁ%ﬁedieﬁt(st) %‘erﬂelgﬂ}} RChnOYRIN Y fr&Y SRRE 8 dduVRBHEy wils:, FReRRAYNd

'S uf?(?ng al\;\f)ut[ OOIUEO about 20% byu\rvélgﬁtcggetl’e?arllly from about 0.1 to about 10% by weight, and more
preferably from about 0.5 to about 15% by weight. When formulated as a ointment, the active ingredients will
typically be combined with either a paraffinic or a water-miscible ointment base. Alternatively, the active
ingredients may be formulated in a cream with, for example an oil-in-water cream base. Such transdermal
formulations are well-known in the art and generally include additional ingredients to enhance the dermal
penetration of stability of the active ingredients or the formulation. All such known transdermal formulations
and ingredients are included within the scope of this invention.

[00154] The compounds of the invention can also be administered by a transdermal device.
Accordingly, transdermal administration can be accomplished using a patch either of the reservoir or porous
membrane type, or of a solid matrix variety.

[00155] The above-described components for orally administrable, injectable or topically
administrable compositions are merely representative. Other materials as well as processing techniques and

the like are set forth in Part 8 of Remington’s Pharmaceutical Sciences, 17th edition, 1985, Mack Publishing

Company, Easton, Pennsylvania, which is incorporated herein by reference.
[00156] The compounds of this invention can also be administered in sustained release forms or from
sustained release drug delivery systems. A description of representative sustained release materials can be

found in Remington’s Pharmaceutical Sciences.

[00157] The following formulation examples illustrate representative pharmaceutical compositions
that may be prepared in accordance with this invention. The present invention, however, is not limited to the
following pharmaceutical compositions.

Formulation 1 - Tablets
[00158] A compound of the invention may be admixed as a dry powder with a dry gelatin binder in an
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a lubricant. The mixture is

formed into 240-270 mg tablets (80-90 mg of active amide compound per tablet) in a tablet press.
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Formulation 5 - Injection
[00162] A compound of the invention may be dissolved or suspended in a buffered sterile saline
injectable aqueous medium to a concentration of approximately 5 mg/mL.

Formulation 6 - Topical
[00163] Stearyl alcohol (250 g) and a white petrolatum (250 g) are melted at about 75°C and then a
mixture of a compound of the invention (50 g) methylparaben (0.25 g), propylparaben (0.15 g), sodium lauryl
sulfate (10 g), and propylene glycol (120 g) dissolved in water (about 370 g) is added and the resulting

mixture is stirred until it congeals.

METHODS OF TREATMENT

[00164] The present compounds may be used as therapeutic agents for the treatment of conditions in
mammals that are causally related or attributable to aberrant activity of JAK. In particular, conditions related
to aberrant activity of one or more of JAK1, JAK2, JAK3 and/or TYK2. Accordingly, the compound of the
invention and pharmaceutical compositions of this invention find use as therapeutics for preventing and/or
treating diseases involving cartilage degradation, bone and/or joint degradation, for example osteoarthritis;
and/or conditions involving inflammation or immune responses, such as Crohn’s disease, rheumatoid arthritis,
psoriasis, allergic airways disease (e.g. asthma, rhinitis), juvenile idiopathic arthritis, colitis, inflammatory
bowel diseases, endotoxin-driven disease states (e.g. complications after bypass surgery or chronic endotoxin
states contributing to e.g. chronic cardiac failure), diseases involving impairment of cartilage turnover (e.g.

diseases involving the anabolic stimulation of chondrocytes), congenital cartilage malformations, diseases
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[00166] In another aspect the present invention provides the compound of the invention for use in the
treatment, prevention or prophylaxis of a condition involving an autoimmune response or an autoimmune
disease. In a specific embodiment, the autoimmune disease is selected from COPD, asthma, systemic lupus
erythematosis, type I diabetes mellitus and inflammatory bowel disease.

[00167] In a method of treatment aspect, this invention provides a method of treatment, prevention or
prophylaxis in a mammal susceptible to or afflicted with diseases involving impairment of cartilage turnover
(e.g. a condition associated with, or diseases involving the anabolic stimulation of chondrocytes), for example,
osteoarthritis, psoriatic arthritis, juvenile rheumatoid arthritis, gouty arthritis, septic or infectious arthritis,
reactive arthritis, reflex sympathetic dystrophy, algodystrophy, Tietze syndrome or costal chondritis,
fibromyalgia, osteochondritis, neurogenic or neuropathic arthritis, arthropathy, endemic forms of arthritis like
osteoarthritis deformans endemica, Mseleni disease and Handigodu disease; degeneration resulting from
fibromyalgia, systemic lupus erythematosus, scleroderma and ankylosing spondylitis, which method
comprises administering a therapeutically effective amount of a compound according to the invention, or one
or more of the pharmaceutical compositions or compounds herein described.

[00168] In another aspect the present invention provides a compound of the invention for use in the
treatment, prevention or prophylaxis of diseases involving impairment of cartilage turnover (e.g. a condition
associated with, or diseases involving the anabolic stimulation of chondrocytes), for example, osteoarthritis,
psoriatic arthritis, juvenile rheumatoid arthritis, gouty arthritis, septic or infectious arthritis, reactive arthritis,
reflex sympathetic dystrophy, algodystrophy, Tietze syndrome or costal chondritis, fibromyalgia,

osteochondritis, neurogenic or neuropathic arthritis, arthropathy, endemic forms of arthritis like osteoarthritis
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condition-preventing amount of one or more of the pharmaceutical composmons or compounds herein

described.

[00172] In another aspect, this invention provides a compound of the invention for use in the
treatment, prevention or prophylaxis of a condition involving inflammation. In another aspect the present
invention provides a compound of the invention for use in the treatment, prevention or prophylaxis of diseases
and disorders which are mediated by or result in inflammation such as, for example rheumatoid arthritis and
osteoarthritis, allergic airway disease (e.g. asthma, rhinitis), juvenile idiopathic arthritis, colitis, inflammatory
bowel diseases, endotoxin-driven disease states (e.g. complications after bypass surgery or chronic endotoxin
states contributing to e.g. chronic cardiac failure), and related diseases involving cartilage, such as that of the
joints. In a specific embodiment, the condition involving inflammation is selected from rheumatoid arthritis,
osteoarthritis, allergic airway disease (e.g. asthma) and inflammatory bowel diseases.

[00173] In further method of treatment aspects, this invention provides methods of treating a mammal

susceptible to or afflicted with a proliferative disease, in particular cancer (e.g. solid tumors such as uterine

36



Structure Name Method MWIMS Mes'd 12 NN- N O el O

N- (5-(4- (benzyl oxy) phenyl)- [1,2,4]triazolo[1,5-a]pyridin- 2-

yl) cycl opwopargaardboxam de A 384.44 385.10 WO 2010/ 010PeTHEIIER2W09/ 059605
Cpd # Structure Nane

leiomyosarcoma or prostate cancer), leukemia (e.g. AML or ALL), multiple myeloma and/or psoriasis which
methods comprise administering an effective amount of one or more of the pharmaceutical compositions or
compounds herein described. In further method of treatment aspects, this invention provides methods of
treating a mammal susceptible to or afflicted with cancer (e.g. solid tumors such as uterine leiomyosarcoma or
prostate cancer) and/or leukemias.

[00174] In another aspect the present invention provides the compound of the invention for use in the
treatment, prevention or prophylaxis of a proliferative disease, in particular cancer (e.g. solid tumors such as
uterine leiomyosarcoma or prostate cancer), leukemia (e.g. AML or ALL), multiple myeloma and/or psoriasis.
In another aspect the present invention provides a compound of the invention for use in the treatment,
prevention or prophylaxis of cancer (e.g solid tumors such as uterine leiomyosarcoma or prostate cancer)
and/or leukemias.

[00175] In further method of treatment aspects, this invention provides methods of treating a mammal
susceptible to or afflicted with diseases associated with hypersecretion of IL6, in particular Castleman’s
disease or mesangial proliferative glomerulonephritis which methods comprise administering an effective
amount of one or more of the pharmaceutical compositions or compounds herein described.

[00176] In another aspect the present invention provides a compound of the invention for use in the
treatment, prevention or prophylaxis of diseases associated with hypersecretion of IL6, in particular
Castleman’s disease or mesangial proliferative glomerulonephritis.

[00177] In further method of treatment aspects, this invention provides methods of treating a mammal
susceptible to or afflicted with transplantation rejection which methods comprise administering an effective
amount of one or more of the pharmaceutical compositions or compounds herein described. In a specific
embodiment, the invention provides methods of treating organ transplant rejection.

[00178] In another aspect the present invention provides the compound of the invention for use in the
treatment, prevention or prophylaxis of transplantation rejection. In a specific embodiment, the invention
provides methods of treating organ transplant rejection.

[00179] As a further aspect of the invention there is provided the present compounds for use as a
pharmaceutical especially in the treatment or prevention of the aforementioned conditions and diseases. Also
provided herein is the use of the present compounds in the manufacture of a medicament for the treatment or
prevention of one of the aforementioned conditions and diseases.

[00180] A particular regimen of the present method comprises the administration to a subject in
suffering from a disease involving inflammation, of an effective amount of a compound of the invention for a
period of time sufficient to reduce the level of inflammation in the patient, and preferably terminate, the
processes responsible for said inflammation. A special embodiment of the method comprises administering of
an effective amount of a compound of the invention to a subject patient suffering from or susceptible to the

development of rheumatoid arthritis, for a period of time sufficient to reduce or prevent, respectively,
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inflammation.
[00181] A further particular regimen of the present method comprises the administration to a subject
in suffering from a disease condition characterized by cartilage or joint degradation (e.g. osteoarthritis) of an
effective amount of a compound of the invention for a period of time sufficient to reduce and preferably
terminate, the self-perpetuating processes responsible for said degradation. A special embodiment of the
method comprises administering of an effective amount of a compound of the invention to a subject patient
suffering from or susceptible to the development of osteoarthritis, for a period of time sufficient to reduce or
prevent, respectively, cartilage degradation in the joints of said patient, and preferably terminate, the self-
perpetuating processes responsible for said degradation. In a particular embodiment said compounds exhibit
cartilage anabolic and/or anti-catabolic properties.
[00182] Injection dose levels range from about 0.1 mg/kg/hour to at least 10 mg/kg/hour, all for from
about 1 to about 120 hours and especially 24 to 96 hours. A preloading bolus of from about 0.1 mg/kg to
about 10 mg/kg or more may also be administered to achieve adequate steady state levels. The maximum
total dose is not expected to exceed about 2 g/day for a 40 to 80 kg human patient.
[00183] For the prevention and/or treatment of long-term conditions, such as degenerative conditions,
the regimen for treatment usually stretches over many months or years so oral dosing is preferred for patient
convenience and tolerance. With oral dosing, one to five and especially two to four and typically three oral
doses per day are representative regimens. Using these dosing patterns, each dose provides from about 0.01 to
about 20 mg/kg of the compound of the invention, with particular doses each providing from about 0.1 to
about 10 mg/kg and especially about 1 to about 5 mg/kg.
[00184] Transdermal doses are generally selected to provide similar or lower blood levels than are
achieved using injection doses.
[00185] When used to prevent the onset of an inflammatory condition, the compounds of this
invention will be administered to a patient at risk for developing the condition, typically on the advice and
under the supervision of a physician, at the dosage levels described above. Patients at risk for developing a
particular condition generally include those that have a family history of the condition, or those who have
been identified by genetic testing or screening to be particularly susceptible to developing the condition.
[00186] The compounds of this invention can be administered as the sole active agent or they can be
administered in combination with other agents, including other compounds that demonstrate the same or a
similar therapeutic activity, and that are determined to safe and efficacious for such combined administration.
In a specific embodiment, co-administration of two (or more) agents allows for significantly lower doses of
each to be used, thereby reducing the side effects seen.
[00187] In one embodiment, the compound of the invention is co-administered with another

therapeutic agent for the treatment and/or prevention of a disease involving inflammation; particular agents
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y! ma&lc 8&%¥?)1Rg?engo%)lihﬁted to, immunoregulatory agents ¢.g. azathioprine, corticosteroids (e.g. prednisolone
or dexamethasone), cyclophosphamide, cyclosporin A, tacrolimus, Mycophenolate Mofetil, muromonab-CD3
(OKT3, e.g. Orthocolone®), ATG, aspirin, acetaminophen, ibuprofen, naproxen, and piroxicam.
[00188] In one embodiment, the compound of the invention is co-administered with another
therapeutic agent for the treatment and/or prevention of arthritis (e.g. rheumatoid arthritis); particular agents
include but are not limited to analgesics, non-steroidal anti-inflammatory drugs (NSAIDS), steroids, synthetic
DMARDS (for example but without limitation methotrexate, leflunomide, sulfasalazine, auranofin, sodium
aurothiomalate, penicillamine, chloroquine, hydroxychloroquine, azathioprine, and cyclosporin), and
biological DMARDS (for example but without limitation Infliximab, Etanercept, Adalimumab, Rituximab,
and Abatacept).
[00189] In one embodiment, the compound of the invention is co-administered with another
therapeutic agent for the treatment and/or prevention of proliferative disorders; particular agents include but
are not limited to: methotrexate, leukovorin, adriamycin, prenisone, bleomycin, cyclophosphamide, 5-
fluorouracil, paclitaxel, docetaxel, vincristine, vinblastine, vinorelbine, doxorubicin, tamoxifen, toremifene,
megestrol acetate, anastrozole, goserelin, anti- HER2 monoclonal antibody (e.g. Herceptin(TM)),
capecitabine, raloxifene hydrochloride, EGFR inhibitors (e.g. Iressa (R), Tarceva(TM), Erbitux(TM)), VEGF
inhibitors (e.g. Avastin(TM)), proteasome inhibitors (e.g. Velcade(TM)), Glivec (R) or hsp90 inhibitors (e.g.
17-AAG). Additionally, a compound of the invention may be administered in combination with other
therapies including, but not limited to, radiotherapy or surgery. In a specific embodiment the proliferative
disorder is selected from cancer, myeloproliferative disease or leukaemia.
[00190] In one embodiment, the compound of the invention is co-administered with another
therapeutic agent for the treatment and/or prevention of autoimmune diseases, particular agents include but are
not limited to: glucocorticoids, cytostatic agents (e.g. purine analogs), alkylating agents, (e.g nitrogen
mustards (cyclophosphamide), nitrosoureas, platinum compounds, and others), antimetabolites (e.g.
methotrexate, azathioprine and mercaptopurine), cytotoxic antibiotics (e.g. dactinomycin anthracyclines,
mitomycin C, bleomycin, and mithramycin), antibodies(e.g., anti-CD20, anti-CD25 or anti-CD3 (OTK3)
monoclonal antibodies, Atgam® and Thymoglobuline®), cyclosporin, tacrolimus, rapamycin (sirolimus),
interferons (e.g. IFN-B), TNF binding proteins (e.g. infliximab (Remicade), ectanercept (Enbrel), or
adalimumab (Humira)), mycophenolate, Fingolimod, Myriocin.
[00191] In one embodiment, the compound of the invention is co-administered with another
therapeutic agent for the treatment and/or prevention of transplantation rejection, particular agents include but
are not limited to: calcineurin inhibitors (e.g. cyclosporin or tacrolimus (FK506)), mTOR inhibitors (e.g.
sirolimus, everolimus), anti-proliferatives (e.g. azathioprine, mycophenolic acid), corticosteroids (e.g.

prednisolone, hydrocortisone), Antibodies (e.g. monoclonal anti-IL-2Ro, receptor antibodies, basiliximab,
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(ALG)).
[00192] In one embodiment, the compound of the invention is co-administered with another

therapeutic agent for the treatment and/or prevention of Asthma and/or Rhinitis and/or COPD, particular
agents include but are not limited to: beta-adrenoceptor agonists (e.g. salbutamol, levalbuterol, terbutaline
and bitolterol.), epinephrine (inhaled or tablets), anticholinergics (e.g. ipratropium bromide), glucocorticoids
(oral or inhaled) Long-acting B,-agonists (e.g. salmeterol, formoterol, bambuterol, and sustained-release oral
albuterol), combinations of inhaled steroids and long-acting bronchodilators (e.g. fluticasone/salmeterol,
budesonide/formoterol), leukotriene antagonists and synthesis inhibitors (e.g. montelukast, zafirlukast and
zileuton), inhibitors of mediator release (e.g. cromoglycate and ketotifen), biological regulators of IgE
response (e.g. omalizumab), antihistamines (e.g. ceterizine, cinnarizine, fexofenadine), vasoconstrictors (e.g.
oxymethazoline, xylomethazoline, nafazoline and tramazoline).

[00193] Additionally, the compound of the invention may be administered in combination with
emergency therapies for asthma and/or COPD, such therapies include oxygen or heliox administration,
nebulized salbutamol or terbutaline (optionally combined with an anticholinergic (e.g. ipratropium), systemic
steroids (oral or intravenous, e.g. prednisone, prednisolone, methylprednisolone, dexamethasone, or
hydrocortisone), intravenous salbutamol, nonspecific beta-agonists, injected or inhaled (e.g. epinephrine,
isoctharine, isoproterenol, metaproterenol), anticholinergics (IV or nebulized, e.g. glycopyrrolate, atropine,
ipratropium), methylxanthines (theophylline, aminophylline, bamiphylline), inhalation anesthetics that have a
bronchodilatory effect (e.g. isoflurane, halothane, enflurane), ketamine, intravenous magnesium sulfate.
[00194] In one embodiment, the compound of the invention is co-administered with another
therapeutic agent for the treatment and/or prevention of IBD, particular agents include but are not limited to:
glucocorticoids (e.g. prednisone, budesonide) synthetis disease modifying, immunomodulatory agents (e.g.
methotrexate, leflunomide, sulfasalazine, mesalazine, azathioprine, 6-mercaptopurine and ciclosporin) and
biological disease modifying, immunomodulatory agents (infliximab, adalimumab, rituximab, and abatacept).
[00195] In one embodiment, the compound of the invention is co-administered with another
therapeutic agent for the treatment and/or prevention of SLE, particular agents include but are not limited to:
Disease-modifying antirheumatic drugs (DMARDs) such as antimalarials (e.g. plaquenil,
hydroxychloroquine), immunosuppressants (e.g. methotrexate and azathioprine), cyclophosphamide and
mycophenolic acid; immunosuppressive drugs and analgesics, such as nonsteroidal anti-inflammatory drugs,
opiates (e.g. dextropropoxyphene and co-codamol), opioids (e.g. hydrocodone, oxycodone, MS Contin, or
methadone) and the fentanyl duragesic transdermal patch.

[00196] In one embodiment, the compound of the invention is co-administered with another
therapeutic agent for the treatment and/or prevention of psoriasis, particular agents include but are not limited

to: topical treatments such as bath solutions, moisturizers, medicated creams and ointments containing coal
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(for example, calcipotriol), Argan oiland retinoids (etretinate, acitretin, tazarotene), systemic treatments such
as methotrexate, cyclosporine, retinoids, tioguanine, hydroxyurea, sulfasalazine, mycophenolate mofetil,
azathioprine, tacrolimus, fumaric acid esters or biologics such as Amevive, Enbrel, Humira, Remicade,
Raptiva and ustekinumab (a IL-12 and IL-23 blocker). Additionally, a compound of the invention may be
administered in combination with other therapies including, but not limited to phototherapy, or
photochemotherapy (e.g. psoralen and ultraviolet A phototherapy (PUVA)).

[00197] By co-administration is included any means of delivering two or more therapeutic- agents to
the patient as part of the same treatment regime, as will be apparent to the skilled person. Whilst the two or
more agents may be administered simultaneously in a single formulation this is not essential. The agents may

be administered in different formulations and at different times.

GENERAL SYNTHETIC PROCEDURES

General

[00198] The compounds of the invention can be prepared from readily available starting materials
using the following general methods and procedures. It will be appreciated that where typical or preferred
process conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents, pressures, etc.) are
given, other process conditions can also be used unless otherwise stated. Optimum reaction conditions may
vary with the particular reactants or solvent used, but such conditions can be determined by one skilled in the
art by routine optimization procedures.

[00199] Additionally, as will be apparent to those skilled in the art, conventional protecting groups
may be necessary to prevent certain functional groups from undergoing undesired reactions. The choice of a
suitable protecting group for a particular functional group as well as suitable conditions for protection and
deprotection are well known in the art. For example, numerous protecting groups, and their introduction and
removal, are described in T. W. Greene and P. G. M. Wuts, Protecting Groups in Organic Synthesis, Second
Edition, Wiley, New York, 1991, and references cited therein.

[00200] The following methods are presented with details as to the preparation of representative
bicycloheteroaryls that have been listed hereinabove. The compounds of the invention may be prepared from
known or commercially available starting materials and reagents by one skilled in the art of organic synthesis.

[00201] All reagents were of commercial grade and were used as received without further purification,
unless otherwise stated. Commercially available anhydrous solvents were used for reactions conducted under
inert atmosphere. Reagent grade solvents were used in all other cases, unless otherwise specified. Column
chromatography was performed on silica gel 60 (35-70 pm). Thin layer chromatography was carried out using
pre-coated silica gel F-254 plates (thickness 0.25 mm). 1H NMR spectra were recorded on a Bruker DPX 400
NMR spectrometer (400 MHz). Chemical shifts (8) for 1H NMR spectra are reported in parts per million
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370.41 371.00 57 NO Ili N.2 101 N-(5-(6-(benzyl oxy)pyridin-
3-y1)-[I,2,4]triazolo[1,5- a]pyridin-2- yl)cycl opropanecarboxam de
Descri beawalkzows1885%. 43 386. 00 72 \' N Nel i. N(5-(4- Poemrpicantsso) phenyl

) - [1,2, 4ltr|azoIoL a] 2-
(ppm) telative to tetrame hy’ls11ane (% OO) or the appropriate residual solvent peak, i.e. CHCI3 (3 7.27), as

internal reference. Multiplicities are given as singlet (s), doublet (d), triplet (t), quartet (q), multiplet (m) and
broad (br). Coupling constants (J) are given in Hz. Electrospray MS spectra were obtained on a Micromass
platform LC/MS spectrometer. Column Used for all LCMS analysis: Waters Acquity UPLC BEH C18
1.7pum, 2.1mm ID x 50mm L (Part No.186002350)). Preparative HPLC :Waters XBridge Prep C18 Spum
ODB 19mm ID x 100mm L (Part No.186002978). All the methods are using MeCN/H,O gradients. H,O
contains either 0.1% TFA or 0.1% NHs.

[00202] List of abbreviations used in the experimental section:
DCM Dichloromethane
DiPEA N, N-diisopropylethylamine
MeCN Acetonitrile
BOC tert-Butyloxy-carbonyl
DMF N, N-dimethylformamide
TFA Trifluoroacetic acid
THF Tetrahydrofuran
NMR Nuclear Magnetic Resonnance
DMSO Dimethylsulfoxide
DPPA Diphenylphosphorylazide
LC-MS Liquid Chromatography-Mass Spectrometry
Ppm part-per-million
EtOAc cthyl acetate
APCI atmospheric pressure chemical ionization
Rt retention time
] singlet
brs broad singlet
m multiplet
d doublet
PdCLdppf  [1,1'-Bis(diphenylphosphino)ferrocene] dichloropalladium(II)
TEA Triethylamine

Synthetic Preparation of Compounds of the Invention

[00203] A compound of the invention can be produced according to the following scheme.
General Synthetic Method

Scheme 1

42



yl ) cycl opr opanecar boxam de E 383.46 384.00 WO 2010/ 010191PCT/ EP2009/ 059605
Cpd # Structure Name Method MWMS Mes'd 78 Vz 0z z \/ z \/ \ | u_ LL

N (5- (44(wo 20towatbiuor orret hyl ) pyri di n- 3- PCT/EP2009/059605
0
N J\ N s Ot Nli—|20H.HCI
| EtO” "NCS | J\ Pr,NEt />_NH
7 —_— = i XN~y
Br” N NH, DCM Br™ "NT °NT N O  EtOH/MeOH
20°C A Br

M () 3)

1. RCOCI, Et;N 2.NH; / MeOH
CH,CN, 20 °C 20°C

OH
>—Rza A—E >_R23
oH >_

Br
Ar 4

(5)
wherein Ar is Cy1-L1-(CR*R*),-R™; and Cy1, L1, n1, R* R*, R™, and R* are as described herein.

General
111 1-(6-Bromo-pyridin-2-yl)-3-carboethoxy-thiourea (2)
=
Br N N N O
H H
(2)
[00204] To a solution of 2-amino-6-bromopyridine (1) (253.8 g, 1.467 mol) in DCM (2.5 L) cooled to

5 °C is added ethoxycarbonyl isothiocyanate (173.0 mL, 1.467 mol) dropwise over 15 min. The reaction
mixture is then allowed to warm to room temp. (20 °C) and stirred for 16 h. Evaporation in vacuo gives a solid
which may be collected by filtration, thoroughly washed with petrol (3 x600 mL) and air-dried to afford (2).
The thiourea may be used as such for the next step without any purification. "H (400 MHz, CDCls) & 12.03
(1H, br s, NH), 8.81 (1H, d, J 7.8 Hz, H-3), 8.15 (1H, br s, NH), 7.60 (1H, t, J 8.0 Hz, H-4), 7.32 (1H, dd, J
7.7 and 0.6 Hz, H-5), 4.31 (2H, q, J 7.1 Hz, CH»), 1.35 (3H, t, J 7.1 Hz, CHs).

1.1.2 S5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-ylamine (3)
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N
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[00205] To a suspension of hydroxylamine hydrochloride (101.8 g, 1.465 mol) in EtOH/MeOH (1:1,
900 mL) is added N, N-diisopropylethylamine (145.3 mL, 0.879 mol) and the mixture is stirred at room temp.
(20 °C) for 1 h. 1-(6-Bromo-pyridin-2-yl)-3-carboethoxy-thiourea (2) (89.0 g, 0.293 mol) may then be added
and the mixture slowly heated to reflux (Note: bleach scrubber is required to quench H,S evolved). After 3 h
at reflux, the mixture is allowed to cool and filtered to collect the precipitated solid. Further product may be
collected by evaporation in vacuo of the filtrate, addition of H,O (250 mL) and filtration. The combined
solids are washed successively with H,O (250 mL), EtOH/MeOH (1:1, 250 mL) and Et,O (250 mL) then
dried in vacuo to afford the triazolopyridine derivative (3) as a solid. The compound may be used as such for
the next step without any purification. 'H (400 MHz, DMSO-d,) § 7.43-7.34 (2H, m, 2 x aromatic-H), 7.24
(1H, dd, J 6.8 and 1.8 Hz, aromatic-H), 6.30 (2H, br, NH,); m/z 213/215 (1:1, M+H", 100%)).

[00206]
1.1.3 General procedure for mono-acylation to afford intermediate (4):
)
% /N>_ >—R23
N
N~ H
Br
[00207] To a solution of the 2-amino-triazolopyridine (3) (7.10 g, 33.3 mmol) in dry CH;CN (150

mL) at 5 °C is added Etz:N (11.6 mL, 83.3 mmol) followed by the appropriate acid chloride (3.3 mmol). The
reaction mixture is then allowed to warm to ambient temperature and stirred until all starting material (3) is
consumed. If required, further EtzN (4.64 mL, 33.3 mmol) and the acid chloride (33.3 mmol) may be added to
ensure complete reaction. Following solvent evaporation in vacuo the resultant residue is treated with 7 N
methanolic ammonia solution (50 mL) and stirred at ambient temp. (for 1-16 h) to hydrolyse any bis-acylated
product. Product isolation is made by removal of volatiles in vacuo followed by trituration with Et,O (50 mL).
The solids may be collected by filtration, washed with H,O (2x50mL), acetone (50 mL) and Et,O (50 mL),
then dried in vacuo to give the required acyl intermediate (4). In some cases column chromatography

(petrol/EtOAc) may be required to obtain pure compounds.

Method A

1.1.4 Preparation of compounds of the invention via Suzuki coupling (5):
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N - N (5-(4-(2-(pyridin-3- yl)ethoxy)phenyl)-

[1,2,4]triazolo[1,5-a]pyridin- 2- yl)cycl opropanecar boxam de C 399.45 400.0
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1,2, 4]triazolo[1,5-a ridin- ) . )

[ [00;68] Arg appropri]a eyboronic acid (2eq.) is added to a solution of bromo intermediate (4) in 1,4-
dioxane/water (5:1). K,COs (2 eq.) and PdCLdppf (5%) are added to the solution. The resulting mixture is
then heated in a microwave at 140 °C for 30 min (This reaction can also be carried out by traditional heating
in an oil bath at 90°C for 16h under N,). Water is added and the solution is extracted with ethyl acetate. The
organic layers are dried over MgSQO, and evaporated in vacuo. The final compound is obtained after

purification by flash chromatography.

: »—NH — ~ )—NH

X N‘N >—< NS N‘N/ ) <
O o)

OH 0

wherein R*, R*®, R*, R*>and nl are as described herein.

Method C

Reaction of alkylation (General Method)

O\(CR4bR4C)n1_R3b

[00209] Cyclopropanecarboxylic acid [5-(4-hydroxy-phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-yl]-amide
(1.1 eq) obtained by Method A and K,COs (5 eq) (or AgCQO;) are dissolved in DMF under N, and the
appropriate alkylating agent (1.1 eq) is added dropwise. The resulting suspension is heated at 50°C for 16h.
After this time, the reaction is complete. The compound is extracted with EtOAc and water, washed with brine
and dried over MgS0O,. Organic layers are filtered and evaporated. The final compound is isolated by
preparative HPLC. Preparative HPLC: Waters XBridge Prep C18 Sum ODB 19mm ID x 100mm L (Part
No.186002978). All the methods are using MeCN/H,O gradients. H,O contains either 0.1% TFA or 0.1%
NHs.

Method E
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wherein R* R™, R* R** and nl are as described herein.

Reductive amination (General Method)

R4aN\(CR4bR4c)m_R3b
[00210] The appropriate aldehyde (2 eq.), the aniline derivative (1 eq.) obtained by Method A and
Ti(OPr)s are mixed and stirred at room temperature for 3 hrs. The mixture is diluted in ethanol and
Na(CN)BH; (1eq.) was added. The resulting solution is stirred at room temperature for 16 hrs. The mixture is
diluted in water and filtered. The filtrate is washed with ethanol. The combined solvent phases are evaporated

under vacuum. The final compound is isolated by preparative HPLC.

[00211] Preparative HPLC: Waters XBridge Prep C18 Spum ODB 19mm ID x 100mm L (Part
No0.186002978). All the methods are using MeCN/H,O gradients. H,O contains either 0.1% TFA or 0.1%
NHs.

Method F

N\N/>_NH2 — [ N\/>—>/_ « N\N/>_N>/—

Br Br Ar Y
wherein Ar is Cy1-L1-(CR™R*),-R™; and Cy1, L1, n1, R®, R*, and R* are as described herein.
N-(5-Bromo-[1,2,4]triazolo[1,5-a/pyridin-2-yl)-acetamide
7 /N H
e

- >/_
Br 0

[00212] To a solution of the 5-bromo-2-amino-triazolopyridine (1 eq.) in dry CH;CN at 5 °C is added
Et;N (2.5 eq.) followed by acetyl chloride (2.5 eq.). The reaction mixture is then allowed to warm to ambient
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chloride (1 eq.) are added to ensure complete reaction. Following solvent evaporation in vacuo the resultant
residue is treated with 7 N methanolic ammonia solution and stirred at ambient temp. (for 16 h) to hydrolyse
any bis-acylated product. Product isolation is made by removal of volatiles in vacuo followed by addition of
water and extraction with ethyl acetate. The organic phase is then dried over MgSQ., evaporated in vacuo.

The compound is used without further purification.

Suzuki reaction (General Method)

[00213] Boronic acids (2eq.) is added to a solution of N-(5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-yl)-
acetamide in 1,4-dioxane/water (5:1). K,CO; (2 eq) and Pd(dppHCl, (5%) (dppf = 1,1°-
Bis(diphenylphosphino)ferrocene) are added to the solution. The resulting mixture is then heated in a
microwave oven (CEM discover) in a sealed tube at 140 °C for 30 min. Water is added and the solution is
extracted with ethyl acetate. The organic layers are dried over MgSQ, and evaporated in vacuo. The final
compound is obtained after purification by preparative HPLC. Analytical: Waters Acquity UPLC BEH C18
1.7um, 2.1mm ID x 50mm L (Part No.186002350).

[00214] Preparative HPLC: Waters XBridge Prep C18 Spum ODB 19mm ID x 100mm L (Part
No.186002978). All the methods are using MeCN/H,O gradients. H,O contains either 0.1% TFA or 0.1%

NHs.
Method L
A =N Z N
NH
)N N~ )~ ) <]
« )—NH
NN )<<
O —_— —_—
0 @)
~
OH = | I
N N
Cl R4€!\I\R4a
L.1 Nucleophilic aromatic substitution (general method)
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[00215] Cyclopropanecarboxylic acid {5-[4-(6-chloro-pyridin-3-ylmethoxy)-phenyl]-

[1,2,4]triazolo[1,5-a]pyridin-2-yl} -amide prepared by method C (1 eq), an appropriate amine, (1.5 eq.) are
mixed in DMSO in a sealed tube. The reaction is heated at 100 °C for 24 hours. Once all the SM disappeared
by LCMS, water is added to the reaction mixture and the organics is extracted with ethyl acetate. The organic
layer is dried over MgSO, and evaporater under vacuum. The final compound is isolated by preparative
HPLC. Analytical: Waters Acquity UPLC BEH C18 1.7um, 2.1mm ID x 50mm L (Part No.186002350)

[00216] Preparative HPLC: Waters XBridge Prep C18 Spum ODB 19mm ID x 100mm L (Part
No.186002978). All the methods are using MeCN/H,O gradients. H,O contains either 0.1% TFA or 0.1%

NHs.
Method N
= N\N 0/7—< AN N\N />—< S N o>‘/—<]
o) i
OH o] o
= =
N ‘ N
cl, Br CN
N.1 Cyclopropanecarboxylic acid {5-[4-(nitril-arylmethoxy)-phenyl]-[1,2,4]triazolo[1,5-

alpyridin-2-yl}-amide
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[00217] Pd(PPh;), (0.04 mmol) is added to degassed solution of cyclopropanecarboxylic acid {5-[4-
(haloaryl-3-ylmethoxy)-phenyl]-[1,2,4]triazolo[ 1,5-a]pyridin-2-yl} -amide prepared by method B (0.24 mmol)
and Zn(CN), (0.24 mmol) in DMF (1 mL). The reaction mixture is exposed to microwave radiation (W:150
W; T: 150°C) for 30 min. The mixture is diluted with ethyl acetate and washed with water. The organic layer
is dried over MgSOQ,, filtered and the solvent is removed under vacuum. The compound is purified by

preparative HPLC to afford the product (30 % to 50 %).
Synthesis of representative compounds of the invention

Compound 57: Cyclopropanecarboxylic acid [5-(6-benzyloxy-pyridin-3-yl)-[1,2,4]triazolo[1,5-
alpyridin-2-yl]-amide

[00218] At 0°C and under N, atmosphere, Benzyl alcohol (2 eq) in a solution of THF was treated with
NaH 60 % in mineral oil (4 eq) for 30 min. Then cyclopropanecarboxylic acid [5-(6-chloro-pyridin-3-yl)-
[1,2,4]triazolo[1,5-a]pyridin-2-yl]-amide prepared by method A was added to the solution and the mixture
was stirred at 70°C for 3 hours. The reaction was completed. The reaction mixture was quenched with water
and the compound was extracted with EtOAc. The compound was washed with brine, dried on MgSQO,,

filtrated and concentrated. Compound was purified on Prep HPLC.

Compound 176: N-(5-(4-((6-cyanopyridin-3-yl)methoxy)phenyl)-[ 1,2,4]triazolo[ 1, 5-a] pyridin-2-

yl)cyclopropanecarboxamide
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[00219] To 4-hydroxyphenylboronic acid pinacol ester (25 g; 0.11mol; 1.0 equiv.) in acetone (250

mL) at room temperature were added under argon 5-chlomomethyl-pyridine-2-carbonitrile (19 g; 0.12 mol;
1.1 equiv.) and cesium carbonate (73.9 g, 0.22 mol; 2 equiv.). The reaction mixture was heated for 4 hours at
reflux. The mixture was then cooled to room temperature, the acetone was evaporated. Water (200 mL) was
added and the product was extracted with EtOAc (3 x 200 mL). The organic layer was dried over magnesium
sulfate, filtered and concentrated to dryness. The resulting residue was purified by chromatography over silica

gel (petrol: EtOAc 10:1) to afford the expected boronate as a white solid.

176.2: Synthesis of Cyclopropanecarboxylic acid {5-[4-(6-cyano-pyridin-3-ylmethoxy)-phenyl]-
[1,2,4]triazolo[ 1, 5-a] pyridin-2-yl}-amide

a
s N

CN
[00220] 5-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenoxymethyl]-pyridine-2-carbonitrile
(10 g, 0.03 mol, 1.1 equiv.) was added to a solution of cyclopropanecarboxylic acid (5-bromo-
[1,2,4]triazolo[1,5-a]pyridin-2-yl)-amide (7.6 g, 0.027 mol) in 1,4-dioxane/water (4:1; 70 mL). K,CO; (7.45,
0.054 mol, 2 eq.) and PdCLdppf (5%) were added to the solution. The resulting mixture was then heated in an
oil bath at 90°C under N, until completion (monitored by LCMS). 1,4-Dioxane was removed under vacuum,
and water/EtOAc were added and the solid was filtered. The obtained solid was dissolved in methanol/DCM,
dried over MgSO4 and the final compound was obtained after purification by flash chromatography, eluted
with neat EtOAc as a white solid
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SN “ N
NZ 07 “NH
[00221] To a solution of cyclopropanecarboxylic acid {5-[4-(6-cyano-pyridin-3-ylmethoxy)-phenyl]-

[1,2,4]triazolo[1,5-a]pyridin-2-yl}-amide (30 mg, 0.073 mmol, 1 equiv) and K,CO; (10 mg, 0.073 mmol, 1
equiv) in DMSO (0.2 mL) at 10°C, 30% H,O, (17 pL, 0.146 mmol, 2 equiv) was added dropwise. After
stirring at room temperature the mixture for 4 h, it was diluted with DMSO and filtered. The filtrate was
submitted for preparative HPLC purification: UPLC system (XBridge™ Prep C18, 5 pm, 19x100 mm
column); 8 min LC; flow: 20 mL/min; gradient: from 30% to 70% acetonitrile in water 0.1 % TFA; isolating
the final pure product.

[00222] The exemplary compounds that have been or can be prepared according to the synthetic
methods described herein are listed in Table I below. The NMR spectral data of some representative

compounds of the invention is given in Table IL

[00223] Table I
Cpd MS
Structure Name Method | MW
# Mes’d
ZN=N

O'Z { N-(5-(4-(benzyloxy)phenyl)-

1,2,4]triazolo[1,5-a]pyridin-
12 : ) [ oy A 384.44 | 385.10

o} 2-

yl)cyclopropanecarboxamide
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429.1 197 NN H\ N - Cycl opropanecarboxylic acid
{5-[4-(6-nmet hyl -pyridin-3- yl nethoxy)-phenyl]-
[1, 2, 4] t rWwazoloa1019%- a] pyridin- 2-yl} -am de C 399. 45 40@CI/EPR009/459509

~

Cpd MS
Structure Name Method | MW
# Mes’d

WO 2010/010191PCT/ EP2009/ 059605 Cpd

yl)cyclopropanecarboxamide

_N
i N‘N/>_N N-(5-(3-(benzyloxy)phenyl)-
; ] 1,2,4]triazolo[1,5-a]pyridin-
14 © 241 2[ loyr A 384.44 | 385.20
S

NN
N ~N/>_ N}/,_<] N-(5-(4-(benzyloxy)-3-
© fluorophenyl)-
15 F [1,2,4]triazolo[1,5-a]pyridin- A 402.43 | 403.10
o} 2-

yl)cyclopropanecarboxamide

=Ny N-(5-(2-(benzyloxy)phenyl)-
XN~ - 4]triazolo[1 idi
N OM [1,2,4]triazolo[1,5-a]pyridin-

(0]

16 5 A 384.44 | 385.20
yl)cyclopropanecarboxamide
Z =N
Wl o
N =< N-(5-(4-(pyridin-3-
(@)
Imethoxy)phenyl)-
6 121 1y1p5 ]Y) d C 385.43 108.0
3 ,2,4]triazolo[1,5-a]pyridin- . .
[1,2,4] [ pyr (M"+Na)
0 2.
= I yl)cyclopropanecarboxamide
x-N
Z =N
x N~N’>_ N>_<] N-(5-(4-(pyridin-2-
O
Imethoxy)phenyl)-
121 1y1p5 ]Y) d C 385.43 108.0
37 ,2,4]triazolo[1,5-a]pyridin- . .
[1,2,4] [ pyr (M"+Na)
0 9.
ZN yl)cyclopropanecarboxamide
I
X
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# Structure Nanme Method MW IMS Mes'd 198 INH NN_< 0 O NC
Cycl opr opanecar boxylic acid {5-[4-(6-chloro-pyridin-3- ylnmethoxy)-phenyl]-
[1, 2, 4] t rWwazolod1019%- a] pyri di n- 2-yl1l} -am de C 419. 87 42®c®/EPpmmMp§abl e

I 1 : NVR -Bata—of anr esentative Compounds of the | nhvention

PP ot oo —oT

Cpd MS
Structure Name Method | MW
# Mes’d
Z =N
)~
NN < N-(5-(4-(3-
o}
(trifluoromethoxy)benzyloxy
38 )phenyl)-[1,2,4]triazolo[1,5- C 468.44 | 469.00
pheny
O
a]pyridin-2-
/'i\ ylhcyclopropanecarboxamide
F o}
F
=N
\N‘/>_N N-(5-(4-phenoxyphenyl)-
N < (5-(4-phenoxyphenyl)
(@) . .1
1,2,4]triazolo[1,5-a]pyridin-
46 [ : 2[ loyr A 370.41 | 371.00
O/O yl)cyclopropanecarboxamide
Z =N
X N~N/>_ N) ]
p o N-(5-(6-(benzyloxy)pyridin-
| 3-yl)-[1,2,4]triazolo[1,5- Described
57 Nx o 385.43 | 386.00
5 a]pyridin-2- above
yl)cyclopropanecarboxamide
Z =N
N
N N~N’>_ — N-(5-(4-
© (benzylamino)phenyl)-
72 [1,2,4]triazolo[1,5-a]pyridin- E 383.46 | 384.00
N 9.
é yl)cyclopropanecarboxamide
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(5) NVR data 12 (1H, CDC13) 8.70 (1H, b, NH), 7.97 (2H, d, ArH), 7.60-7.30
(7H, m ArH), 7.15 (2H, m ArH), 7.07 (1H m ArH), 5. 17 (2H s, CH), 1.60
(1H undewosntnopeak, CH), 1.21 (2H m CH2), 0.94 (2HPCWEPENBNSHES (1H
DVSO) .lcgf (AH—br N8 08 (1H d ArH) 7. 88 (1H d ArH). 7@&; (2H,
m ArH),~05% d, ArH), 2.48{ 0 (5H, m ArH), e? z'ﬂamﬁ ), 2.02
(1H b, m%t'é’%@?(m m 2xCHz§IZ‘§' (1H DVBO) 11. ng %ﬁ‘( br " NH)MesBl 62
(1H, ml—ArH), 802 (2H d ArH)l 789 (1H m ArH) 1766 (2H m ArH) 7158
(1H, d, \ dd ArH, 7 2%&8(1-1 d ArH), 7.21 (|2H, d,| ArH),
5.31 (2 N'N2. 02<(1H, br aH, m [2xCH2) 37 (1H,| DVBO)
11.01 , @04 (2H d mﬁﬂd)oron?eﬂﬁf&pﬁrmﬂa:«;m ArH), 7.55 (4H m
ArH), 1 ArH), 7.38 (L ATH) ﬁ 1H, d, ArlH), 7.]20 (2H, |d,
ArH), 8. CH2), 2.02 (I ctheryPhGYE2 (4, 2xqéig_h3~&5gw,
DVMBO 11.01|(1H® br, NH), 8.00 2]|;2,4]tthazé‘lbﬂ'ﬂ)5,— 1#yrGn-(2H, d, ArE), 7.89 (1H,
dd, ArH), 7/64.(1H d, ArH), 7.06 (1H d2ArH) 7.11 (2H, d, ArH)|, 4.07
(2H, d,| o),[2]78 (1H m CH),[2.2-1.8 (7H, m CH| 3xCH2),| 0.83 |(4H, m
2XCHZ) 57 (1 DIVBO) 11. 18 (1H, S)Dcycl‘dbi)opar&cz@ﬂox@ﬂﬂde d, ArH),l 7.68|(2H, m
ATH),7.26 (BH ed, ArH), 7.00 (PH d, ArH), 4.12 (2H t, CH2), 2,86 (2H, |t,
CH2), 2-—28—{6H /gx\,.a), 2 92 {1H—bF—EH 081 - A4H—m—|2xEHR)— 721
DVBO) 10.95|(1H[ by, NH), 7.85 (2H, d, ArH), 7.61 ([1H, dd, |ArH), |7.51 (1M
d, ArH), 7.40 (4H, M 7.36 (1H, 5@ 7. 24 (1H, d,| ArH),| 7.09 (4H,
m ArH)|, 6.88 ( m ArH), 6.7D (2H, O, 4.37 (2H, d,| cH2),| 2.02 (1H,
br, CH)|, 0.81 ( m 2xCH2)  W\DaReh0ddLel9xPERiER2009/ 059605 Cpd # (5) MVR
data 73 (JH| DVMBQ 11.05 (1H, s| NH) ArH), 8. 1 Art)
7.3-7 566%7}-{, m ArH), 7.36 (1H [%(Zthrlazﬂfo?_g(lH b, “CH), ‘é% (‘é?-&om
CH2), 3.06 1 r, CH, 2.02-1 80 (Akijpybidin-22xCH, QH2), 1.58 (2H| m CH2),
0.81 (4H, m D) 78 (1H DVSO) .11 05 (1H,. S ., 8.09 (|2H, d,| ArH),
8.02 (2H, d, Ar , .56 (7H yPr‘{yCIRP‘i%”éneﬁrﬁoé‘mP%? m ArH)|, 4.54 (1H b,
cH, 3/8 (?Hl< CHZ) 3 06 (1H br, CH), 2.02-1.80 (4H, Hr, 2xQH, CH2),
1.58 (24H, m 2) 0.81 (4H, m | 2xCH2) 92

- N~N/>_N N-(5-(4-(2-(pyridin-3-

O‘; ] yl)ethoxy)phenyl)-
127 [1,2,4]triazolo[1,5-a]pyridin- C 399.45 | 400.0
2-
(0] N
| P yl)cyclopropanecarboxamide
N\ =N
. N~N/>_N>_
© N-(5-(4-(benzyloxy)phenyl)-
163 [1,2,4]triazolo[1,5-a]pyridin- F 358.40 | 359.0
5 2-yl)acetamide
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(1H, DVMsSO 11.03 (1H, br, NH), 10.01 (1H, br, NH), 8.00 (2H, d, ArH, 7.65
(4H m ArH), 7.41 (2H, d, ArH), 7.27 (1H, m ArH, 7.17 (2H, d, ArH), 5.15
(2H, s, GM@2p1210¥1(4H, m CHS, CH) 0.82 (4H, m 2xCH2PCTEPZ000DF60DVMSO) ,
10.98 (AH—s— N 863 (1H s ArH) 851 (1H m ArHl 8 00 (2h d  ArH),
7.91 (;_hQP‘h, Sﬁrugg“re 64 (2H m , 7.46 (1H, m C#E%ﬂde Wll—{Mﬁj ArH),
7.13 (2H,#m 4.36 (2H, t, , 3.14 (2H, t, (1Hm&ra CH),
0.82 (4H—ml 2xCH2) . 163 (1H DVSO 10.72 (1H br INH)~7.99 (2H| m ArH),
7.65 (2H, b, N/ ,].48 (4H, b,|ArH), 7.18 (2H, m ArH), 5.21 (2Hi, d CH2) ,
2.12 (3H, br, J}GSQ(lH DIVBD) 8. 2@&1@ 6d ArH), 8.01 (|2H, d, ArH)
7.68 (2H, m 7.62 (1H, d, 2 1H, d, ArH), 7.117 (2H, d, ArH),
6.87 (1H, d, , 5.10 (2H, s, zl)orp}@h@(g)y(ldmﬂ t, 2xCH2), |3.46 (|4H, t,
2xCH2) ,| 2.0} H br, CH, 0.81 (4|—§,1nligth ;gg) 1)167 (1H, DvBO 11.|00 (1H,
br, NH|, 160]0P(1H, br, N4, 8. Bl (IH 4 V78,03 (2H, d,47858)|,477.176
(1H, d,| ArHf, 769 (1H m ArH [172$]yla(zg_lp[15dapﬁrdﬂ)- 7.26 (1H m (ArH), 7.18
(2H, m| ArH), 7. 0 (1H, d, ArH|{ 5.12 (2H, s, CH2),| 4.41 (2H, br, CH2),
3.49 (2H, br, ), 3.15 (4H, by, 2xCH2), 2.84 (3H,| s, CH3)|, 2.04 (1H, br,
CH), 0./82 (4 H, 2xCH2) 174 (1HyDONBOpranecgboxamide br, NH),| 8. 14 |(1H, s,
ArH), §.03 3 ArH), 7.66 (RH, m ArH), 7.27 (14H, d, ArH, 7.]120 (2H,
dd, Arh), 7)10 ¥1H, d, ArH), 5.7 (2H, s, CH2), 3.53 (4H,  t|, 2xCHR), 2.02
(5H, t, 2XCH,/ 0 82 (4H, m|2xCH2). 176 (1H, DMSO 11.041 (1H,| br, NH),
8.89 (1H, s, (lH d, ArH),Ns_@gQ(dl;H d, |ArH), 8./04 (2H, d, ArH),
7.67 (2H, m (1H d, | ArH) ArH), 5.141 (2H, s, CH2),
2.04 (1H, bn, 0 81 (4H, m 2XCPE) ypm@zy(nllH DIVBO) 10.94 (1H,| b, NH,
8.62 (1H, s, 8.46 (1H, d, ArH),yg m(32H d, |ArH), 7.78 (lH, d, ArH),
7.62 (1H, dd, oArH) 7.51 (1H, d I-? (1H m| ArH), 8. g ., m NH),
6.73 (2HO7d| A r 6 57 (1H, s, |ArHf meahowpbezpql) d, [cH2)k 2. d’§3é H48hd,  CH) |
0.81 (4H m 190 (1H, DMC ’41&&291615']%”@%_ NH), 9.21 (1H, s, ArH),
8.38 (1H, d, 8.02 (2H, d, [9 ArH), 7.122 (3H, m ArH),
5.41 (2H, s, 390 (3H, s, ArH) 2.64 (lH br,| CH), 0./81 (4H, m
2xCH2) .| WD|2 10/ 010191PCT/ EPZOJQ{)@;‘éﬁ,g%ar@Qbﬁaﬁlﬁj)e NVR datg 192 (|1H, DMSO)
11.07 ((1H, b, 8.76 (1H, s,|ArH), 8.16 (1H, br,| ArH), §.09 (2H, s,
ArH), 8.03 2H d ArH), 7.68 (BH . m ArH, 7.28 (1H, d, ArlH, 7.123 (2H, |d,
ArH), 5.38 b %IHZ) 2.02 (LH, br, CH, 0.81 (4H m 2XCH2). |197
N N‘N N-(5-(4-((6-(pyrrolidin-1-
yDpyridin-3-
174 yhmethoxy)phenyl L 454.53 | 455.1
[1,2,4]triazolo[1,5-a]pyridin-
=
I 2-
N
\ yl)cyclopropanecarboxamide
Q
ZN=N
X N~N/>_> <
0 N-(5-(4-((6-cyanopyridin-3-
yl)methoxy)phenyl)- Method
176 [1,2,4]triazolo[1,5-a]pyridin- | described | 410.44 | 411.0
A 2- above
XN yl)cyclopropanecarboxamide
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(1H, DVBO 10.99 (1H, b, NH),
7.69 (1H, dd, ArH),
.20 (2H, d,
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4

03

/1I—I

8.
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Exanple 1.2 JAK2 inhibition assay [00230] Reconbi nant human JAK2 catal ytic
domain (am no acids 808-1132; catal og nunber PV4210) was purchased from

I nvi t r ogewo 20100861 of JAK2 was i ncubated with 2.5 [tg mo*lrmﬂfowmmms ate
(Signa hnfnlnn nunmher Dﬂ??R\ in—kinase reaction buffer NM-MOPS nH 7_R 9

TGt o TioTT

M MyAd, Cofl 3 0. 06% Bri | 0.6 MM DTT, 1 [ rladipadti¥e ATH
0.25 [LCi# 33 élggm};é;\ ATP (GE Hea tﬁ Iggre, cat al og nunber&ﬁ(ﬂjigg ) fijnads’d
t

concentlrations) with or wthout R[ tt containi ng—tesit conpol nd or lvehicle
(DVBO, |1% f i| &l ~ednc ﬁntratlon) inatotal volume of 25[tt, ina
eI &)({2

pol ypr apyl ene te (Geiner, V-bottom. After 90 min at |30 C,
reactigns were| stopp by addi ngngélo;RBpaﬁlhdafbmjdicaoifd 150 nmM ghospharic aci g

Al of [the tg nat ed ki nase react{g_t) W %tra ferried to prlewashgd (75 m)
phospharic acidy 96 well filter|pla W? ErR "B melr cat al dg nunfer
6005177) 198siingl a cel |l harvester (Pe;rlinethoﬂl)m’mafn)/l Pl at es Ghver g MBa8Mhed26.0t i megs
with 300 [LI.,Oger well of a 75 Mfl)]rt]r?aszglh@ﬁéﬁ aci.d |sol ution and the bottom
of the|pl at g¢s s sealed. 40 [L|Lrweld ntl- 20 was |added,| the top
of the|pl ates s) seal ed and repdout Wwed}-peidtor med |usi ng tHe Topgount
(Perkin E rmr) ¥nase activity|was cal cul ated by sjubtractijng counts per
m nute |[(cpm) Ff’il ned in the WD 2010/ 010191PCT/ EP2009/ 059605 presence off a
positive comtrol” inhibitor (10 [IM staurosporine) firomcpmlobtained in the
presence of vehicle. The ability of a test conpound to inhibit this

acti gy ves, deter nigpacas: [ QORIHLESE RADLANRADCLRRYAR Tl (RRILHE! or m ned

for e wth te conpoun resent cpm determ samJ e wWwth
posi tive| dqut# ¢l i nhi bi tor) di vi ded by (&)pN‘MRetaerm ned in the presence of

H PP P45 o o N T T L s ST N A G R R S T

t he test|ng2of @@Hmroew@,nﬁ,ewﬂ),fsaM(aH;Q(IH}P,1$Alsﬂiaﬁlaawa@dﬂ@eﬂ<heﬂgalnqmtmo
of the 150 for fi%h %%Egou Each conpound was routinely tested at
concentration o PI? by a 1/3 serial dilution, 8 points (20[LM -

6. 67[ LM 1 2. 22 I'M, DMV 04 (24,7 MuH), %lel\(/lH, &M, 7. 8@%@1 d,rR), F7iesakH, - ArH)
1t onb. St e | BrS Gt b O TSR SEHCRnt PH Pt GHebehFLd. g (18
[LM 1 [LM. [06232}®gm -quantitative score: #> 501 nM ## 101-500 nM ### [1-
100 nM [ 00234][TABLE | V: JAK2 | C OValues of Corn s ounds— Cpd # JAK2
("H, DMSO) 11.03 (1H, br, NH), 8.62 (1H, m, ArH), 8.02 (2H, d, ArH), 7.89 (1H, m, ArH),
36 | 7.66 (2H, m, ArH), 7.58 (1H, d, ArH), 7.40 (1H, dd, ArH), 7.27 (1H, d, ArH), 7.21 (2H, d,
ArH), 5.31 (2H, s, CHy), 2.02 (1H, br, CH), 0.83 (4H, m, 2xCH,)
("H, DMSO) 11.01 (1H, br, NH), 8.04 (2H, d, ArH), 7:68 (2H, m, ArH), 7.55 (2H, m, ArH),
37 | 7.50 (1H, s, ArH), 7.38 (1H, d, ArH), 7.28 (1H, d, ArH), 7.20 (2H, d, ArH), 5.30 (2H, s,
CHy,), 2.02 (1H, br, CH), 0.82 (4H, m, 2xCH,)
("H, DMSO) 11.01 (1H, br, NH), 8.00 (2H, d, ArH), 7.69 (2H, d, ArH), 7.69 (1H, dd, ArH),
38 | 7.64 (1H, d, ArH), 7.26 (1H, d, ArH), 7.11 (2H, d, ArH), 4.07 (2H, d, CH,), 2.78 (1H, m,
CH), 2.2-1.8 (7H, m, CH, 3xCH,), 0.83 (4H, m, 2xCH,)
("H, DMSO) 11.18 (1H, br, NH), 8.01 (2H, d, ArH), 7.68 (2H, m, ArH), 7.26 (1H, d, ArH),
57 | 7.09 (2H, d, ArH), 4.12 (2H, t, CH,), 2.86 (2H, t, CH,), 2.28 (6H, s, 2xCHs), 2.02 (1H, br,
CH), 0.81 (4H, m, 2xCH,).
("H, DMSO) 10.95 (1H, br, NH), 7.85 (2H, d, ArH), 7.61 (1H, dd, ArH), 7.51 (1H, d, ArH),
72 | 7.40 (4H, m, ArH), 7.36 (1H, m, ArH), 7.24 (1H, d, ArH), 7.09 (4H, m, ArH), 6.88 (1H, m,
ArH), 6.70 (2H, d, ArH), 4.37 (2H, d, CH,), 2.02 (1H, br, CH), 0.81 (4H, m, 2xCH,)
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Cpd #

(6) NMR data

73

('H, DMSO) 11.05 (1H, s, NH), 8.09 (2H, d, ArH), 8.02 (2H, d, ArH), 7.3-7.56 (7H, m,
ArH), 7.36 (1H, m, ArH), 4.54 (1H, b, CH), 3.80 (2H, m, CH,), 3.06 (1H, br, CH), 2.02-1.80
(4H, br, 2xCH, CH,), 1.58 (2H, m, CH,), 0.81 (4H, m, 2xCH>)

78

("H, DMSO) 11.05 (1H, s, NH), 8.09 (2H, d, ArH), 8.02 (2H, d, ArH), 7.3-7.56 (7H, m,
ArH), 7.36 (1H, m, ArH), 4.54 (1H, b, CH), 3.80 (2H, m, CH,), 3.06 (1H, br, CH), 2.02-1.80
(4H, br, 2xCH, CH,), 1.58 (2H, m, CH,), 0.81 (4H, m, 2xCH>)

92

('"H, DMSO) 11.03 (1H, br, NH), 10.01 (1H, br, NH), 8.00 (2H, d, ArH), 7.65 (4H, m, ArH),
7.41 (2H, d, ArH), 7.27 (1H, m, ArH), 7.17 (2H, d, ArH), 5.15 (2H, s, CH,), 2.04 (4H, m,
CHs, CH), 0.82 (4H, m, 2xCH,).

127

('"H, DMSO), 10.98 (1H, s, NH), 8.63 (1H, s, ArH), 8.51 (1H, m, ArH), 8.00 (2h, d, ArH),
7.91 (1H, d, ArH), 7.64 (2H, m, ArH), 7.46 (1H, m, ArH), 7.24 (1H, m, ArH), 7.13 (2H, m,
ArH), 4.36 (2H, t, CH,), 3.14 (2H, t, CH,), 2.04 (1H, br, CH), 0.82 (4H, m, 2xCH,).

163

('"H, DMSO) 10.72 (1H, br, NH), 7.99 (2H, m, ArH), 7.65 (2H, b, ArH), 7.48 (4H, b, ArH),
7.18 (2H, m, ArH), 5.21 (2H, d, CH,), 2.12 (3H, br, CHz)

165

('H, DMSO) 8.26 (1H, d, ArH), 8.01 (2H, d, ArH), 7.68 (2H, m, ArH), 7.62 (1H, d, ArH),
7.26 (1H, d, ArH), 7.17 (2H, d, ArH), 6.87 (1H, d, ArH), 5.10 (2H, s, CH,), 3.69 (4H, t,
2xCHb,), 3.46 (4H, t, 2xCH,), 2.07 (1H, br, CH), 0.81 (4H, m, 2xCH,)

167

("H, DMSO) 11.00 (1H, br, NH), 10.03 (1H, br, NH), 8.31 (1H, d, ArH), 8.03 (2H, d, ArH),
7.76 (1H, d, ArH), 7.69 (1H, m, ArH), 7.63 (1H, d, ArH), 7.26 (1H, m, ArH), 7.18 2H, m,
ArH), 7.00 (1H, d, ArH), 5.12 (2H, s, CHy), 4.41 (2H, br, CH,), 3.49 (2H, br, CH,), 3.15
(4H, br, 2xCH,), 2.84 (3H, s, CHj), 2.04 (1H, br, CH), 0.82 (4H, m, 2xCH,)

174

('"H, DMSO) 11.02 (1H, br, NH), 8.14 (1H, s, ArH), 8.03 (3H, m, ArH), 7.66 (2H, m, ArH),
7.27 (1H, d, ArH), 7.20 (2H, dd, ArH), 7.10 (1H, d, ArH), 5.17 (2H, s, CH,), 3.53 (4H, t,
2xCH,), 2.02 (5H, t, 2xCH,,CH), 0.82 (4H, m, 2xCH,).

176

('"H, DMSO) 11.01 (1H, br, NH), 8.89 (1H, s, ArH), 8.16 (1H, d, ArH), 8.09 (1H, d, ArH),
8.04 (2H, d, ArH), 7.67 (2H, m, ArH), 7.27 (1H, d, ArH), 7.23 (2H, d, ArH), 5.41 (2H, s,
CH,), 2.04 (1H, br, CH), 0.81 (4H, m, 2xCH,).

182

('H, DMSO) 10.94 (1H, b, NH), 8.62 (1H, s, ArH), 8.46 (1H, d, ArH), 7.86 (2H, d, ArH),
7.78 (1H, d, ArH), 7.62 (1H, dd, ArH), 7.51 (1H, d, ArH), 7.37 (1H, m, ArH), 6.89 (1H, m,
NH), 6.73 (2H, d, ArH), 6.57 (1H, s, ArH), 4.42 (2H, d, CH,), 2.05 (1H, br, CH), 0.81 (4H,
m, 2xCH,).

190

('"H, DMSO) 11.04 (1H, br, NH), 9.11 (1H, s, ArH), 8.38 (1H, d, ArH), 8.02 (2H, d, ArH),
7.69 (3H, m, ArH), 7.22 (3H, m, ArH), 5.41 (2H, s, ArH), 3.90 (3H, s, ArH), 2.04 (1H, br,
CH), 0.81 (4H, m, 2xCH,).
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Exanpl e 1.3 JAK3 inhibition assay [00235] Reconbi nant human JAK3 catal ytic
domain (am no acids 781-1124; catal og nunber PV3855) was purchased from

I nvi t r ogewo 20100488 of JAK3 was i ncubated with 2.5 [tg pOTEBII®ON®IF at e
(S| gha ca tal na nunher Dﬂ??l-'\\ in—kinase reaction buffer /71-'\ rM-Tris pl—l 7

o TioTT

0.5 mvl EGERI% |5 M WO 2010/ 010191PCT/ EEIOBYRIBYE05 Na3vOs, 5 M

b- gl ycer b PROSPITEL SvSH M7 (T BTN | 90T ORED! W85 BT, MhAD
[LG  33Pgamma- ATP (M%) m(ca’rg %Sa?gg(()l Mﬁ)@ % CHr )8/@9& s, AT,

concent r at i1®hs) WP t(BH.of Wﬁ Neth GH1m, Arldb i Khﬂn@ Aﬂ@%ﬂ @d@ﬁo&n@rf@ﬁ Yeriteise

(DVBO, 1% fi nal Cﬁgpg@mﬁptb;@ﬁ) 08148, ;HOQ)@H olume of 25 [tt, in a
pol ypr opylene 96 pl'ate (G einer tom. After 105 min at 30 C

reactions were ékfbrﬁi‘éﬂobw WddHnl N3, £57 [1tH /dwérfﬂ) 802 (80 driphdEH nldt idd. At d|
Al of theper 'W%@gﬁ‘ﬂ il Rﬁ-ﬁe7 EFAE H@%ﬁ?‘% 2t9r(?ﬁscf %rﬁf"e} 2%?1}5” V‘%Sprbﬁizé @1, M

phosphor|c aci d wel I fi'lter plat'es (Perk [ mer catal og
6005177) | usi ng é\beI5I22Iﬁ%H \ﬁe@Héﬂ iQZ(ékai |€HE] 2{193 IlH [ @Hb@ 8\1\,é4'fé mv&éhbd 6 times

the pl ates was éeal 1\(/3[ @j (t? cr’osm nt -

t he pl at es s | SoalI(Hd @n@ﬁ)e’é@ﬁ)ﬂﬁ dh g e 758 hhbdl, Asfﬂhd &Méﬁ@péﬁ@n? 21 Fiéi IdJ n
El mer). Kinase|agfi iy scal £a4 Aty EAGT counts per mnute
(cpm obtained %n %E bgr%vge%cg d(?h(g %SC?_'[%I @gp Fgl nhibitor (10 [tA4
staurosporine) fromcpmobtained in t he pr esence of vehicle. The ability of
a test compound to inhibit this activity was determ ned as:

[ 00236] Percentage inhibition = for sanple with test
conpound present - cpm determ ned%? gchagﬁ%{ﬂ- vvlsdth positive control

i nhibitor) divided by (cpm det eEmampld liinvite assazsence of vehicle - cpm
dete [})2 d; §or ;5 ositive control inhibitor)) * 100% [00237] Dose
di | uét ?slefrl er mer}éﬁ%lf%%p%flgd for the conpounds enabling the testing of
dosd002XYonse lba‘cbleb,lh@t ﬂlmnamlﬂm&lﬁssiamalamdnmh ec1da$5@bﬂllé4 ;icatalogfnuinbe 03036) f or

each _co ound J inel once 20[ LM
For SRRy S Gy pARA, N5, oK AR BTt RS SRl !

740 m‘a'[alogZﬂﬁ‘th P-OZE@nNkmasE?eﬂkmen lﬁniM (15 TirishHT1 pﬁoh@elnth]?T"brﬁ) afe "I[%eDI\SZBQO
When y A of nd .ser r i wer e repar d
and/nélgloiv%% top cong;gg%}og tlw(%n}*ﬁgsb § 8 %P?amma ‘E%-g {Cklfli F%aﬁﬂ})e Gt Bnber

[ 00238183968 ntinad) tqam:bnttaabnsxy evithao rvethom#ﬂﬂLa:omamﬁ&]Iesn Imepoum br 5E0cln \PMS$D, 1% @0 nM

TABLc%ncentra?l]ﬁa(‘)lrﬁ3 m a t(Qal umeesof 9‘3 ],I.Eol a po ypropy%%e 9§ ’ﬁ‘K‘?’at ?Gremer %/St)ottom) After 45

min at 30 °C, reactions were stopped by adding of 25 pL/well of 150 mM phosphoric acid. All of the

(J'I

terminated kinase reaction was transferred to prewashed (75 mM phosphoric acid) 96 well filter plates (Perkin
Elmer catalog number 6005177) using a cell harvester (Perkin Elmer). Plates were washed 6 times with 300
uL per well of a 75 mM phosphoric acid solution and the bottom of the plates was sealed. 40 pL/well of
Microscint-20 was added, the top of the plates was sealed and readout was performed using the Topcount
(Perkin Elmer). Kinase activity was calculated by subtracting counts per minute (cpm) obtained in the
presence of a positive control inhibitor (10 pM staurosporine) from cpm obtained in the presence of vehicle.
The ability of atest compound to inhibit this activity was determined as:

[00226] Percentage inhibition = ((cpm determined for sample with test compound present — cpm
determined for sample with positive control inhibitor) divided by (cpm determined in the presence of vehicle
— cpm determined for sample with positive control inhibitor)) * 100%.

[00227] Dose dilution series were prepared for the compounds enabling the testing of dose-response
effects in the JAK1 assay and the calculation of the ICs, for each compound. Each compound was routinely

tested at concentration of 20uM followed by a 1/3 serial dilution, 8 points (20uM - 6.67uM - 2.22uM -
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++ 36 ++ 37 + 57 + 72 + 78 ++ WD 2010/ 010191PCT/ EP2009/ 059605 Cpd # JAKS
163 ++ 176 +++ Exanple 1.4 TYK2 inhibition assay [00240] Reconbi nant human
TYK2 cat avptzow/dorvai n (am no aci ds 871-1187; cat al og nuROEEPO@YDEIYPS was

pur chased fraom Carna_bi gsci ences ng of TYK2 i hcubated with 12.5 Jtg
pol yi nl\é[u‘t?é?‘ﬁ\ét‘ T i‘&?‘ﬂ\%céfl w%ﬁwﬁ%ﬁ%& ]i)ffl\%& s NFEROAICH AT SRR (25
MM Hep&snddtdsod, moreldilQtidiviviaplepatd 2ndrdd tNadY hnceiidratidh Wete 4@ver &l (2. g[ L M1, 1 uM).
no%?’\g' active ATP, 0.125 [LG 33P-gamma- ATP (GE Heal t hcare, catal og

nu 968) SPIHNIEHNEEALS at i ons) with or without 51.it containing test
conpound or vehicle (DMSO, 1% f4al; @@oncentration), in a total volune of 25
[tt, in a polypropylene 96-well plate (Geiner, V-bottom. After 90 mn at
30 C, reactions were stopped by d&&?ﬂ%ﬂlﬁf 25 [LL/well of 150 mM phosphoric
acid. Al of the term nated ki nasg ir-gaghion was transferred to prewashed

(75 nmM phosphoric acid) 96 well filter plates (Perkin El ner catal og nunber
6005177) using a cell harvester (Perkin Elner). Plates were washed 6 tines

wi t hog®sd)[ LL per well ofrgprp nitMARRP$ENValues i dhppahay i on and the bottom of
the plates was _seal ed WETT O Croscrnt- was added, the top of

t he pl ates wasCrE#l pdAlhd | readout was performed usCré#t hdARdpqount (Perkin
El mer). Kinasjgactiyitzy was cal cul ated by subtrac ﬁ(f!ﬂ COWR'S per mnute
(cpm) obtaingd in the presence of a positive control inhibitor (10 [tA4
st aur ospori ne) 14 ronj €pm obt ai ned in the presence plovehiléfe. The ability of
a test conmpoungto Tmhibiry this activity was detefqmed as:
[ 00241] Percentage iphibition = ((cpmdeterm ned fpr sanple w tlh test
conpound presedtt - ciih 174 *

38 % 182 k%

78 H% G100833 | 197 R

92 R G106233 | 198 R

127 %

Example 1.2  JAK2 inhibition assay

[00230] Recombinant human JAK2 catalytic domain (amino acids 808-1132; catalog number
PV4210) was purchased from Invitrogen. 0.025mU of JAK2 was incubated with 2.5 pg polyGT substrate
(Sigma catalog number P0275) in kinase reaction buffer (5 mM MOPS pH 7.5, 9 mM MgAc, 0.3mM EDTA,
0.06% Brij and 0.6 mM DTT, 1 uM non-radioactive ATP, 0.25 uCi 33P-gamma-ATP (GE Healthcare, catalog
number AH9968) final concentrations) with or without SuLL containing test compound or vehicle (DMSO, 1%
final concentration), in a total volume of 25 pL, in a polypropylene 96-well plate (Greiner, V-bottom). After
90 min at 30 °C, reactions were stopped by adding of 25 pL/well of 150 mM phosphoric acid. All of the
terminated kinase reaction was transferred to prewashed (75 mM phosphoric acid) 96 well filter plates (Perkin
Elmer catalog number 6005177) using a cell harvester (Perkin Elmer). Plates were washed 6 times with 300
uL per well of a 75 mM phosphoric acid solution and the bottom of the plates was sealed. 40 pL/well of
Microscint-20 was added, the top of the plates was sealed and readout was performed using the Topcount

(Perkin Elmer). Kinase activity was calculated by subtracting counts per minute (cpm) obtained in the
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determ ned for sanple with positive control inhibitor) divided by (cpm
determ ned in the presence of vehicle - cpmdetermned for sanple with
posi ti ve wortbroal10i9mhi bi tor)) * 100% [00242] Dose di | uti o0THEPRIQSHSWET €

prepared far the conpou en bI|n the t stln of  dos onse effects in
t he PFPREFCAL &40 IHYRrop g‘ﬁ% iR N B‘F"Sl?%?e) bt@&@ﬁln&ﬁ‘h&%ﬁfﬁﬂe ofprghife.

corrpnwadmvya&ammoln@elhndtbaﬁﬁlﬂtdh@hctmmemdt@ﬁm@ma@f 20[ LM fol | oned by a 1/3
seri al |Iut|on 8 points. (20[ LM - 67[LM - 2.22[LM - 740nM - 247nM - 82nM
_ 27R3NgnNy Tefrentags HAIbIO8T %P%%ereaﬁme# fof o FIRAS YV T FREInC YHRACRRE fregmt cdpbund

ser i @erhied RRASARble Wﬁﬁ Eos‘iﬁde%ﬁtﬂﬂ%h\fbﬂtbg i@y ] Eh R B8l érdindd e the PRos 6RB 6L MhkcR | ON
was | owered (e. [LM ] Sem -quantitative score: *> 1001 nM

* % 5O1SPTORET TN sy SWG B’ébp?ww%@mimhlb!ﬁ@@ TAO7TABLE VI: TYK2 1C Oval ues of
Cor nos234nds  Dpose dfffhnttericthéere preparedNor ARTQMP RS LRETAERL QQBALHIR S esponse

effects in the JAK?2 assay and the calculation of the ICs, for each compound. Each compound was routinely
tested at concentration of 20uM followed by a 1/3 serial dilution, 8 points (20uM - 6.67uM - 2.22uM -
740nM - 2470M - 82nM - 27nM - 9nM) in a final concentration of 1% DMSO. When potency of compound

series increased, more dilutions were prepared and/or the top concentration was lowered (e.g. 5 uM, 1 uM).

[00233] Semi-quantitative score:
#>501 nM
## 101-500 nM
### 1 - 100 nM
[00234] TABLE IV: JAK?2 ICs, Values of Compounds
Cpd# | JAK2
12 it
14 #
36 it
37 it
57 it
72 it
78 it
92 #
163 i
176 it
197 it
198 it
Example 1.3  JAK3 inhibition assay
[00235] Recombinant human JAK3 catalytic domain (amino acids 781-1124; catalog number

PV3855) was purchased from Invitrogen. 0.025mU of JAK3 was incubated with 2.5 pg polyGT substrate
(Sigma catalog number P0275) in kinase reaction buffer (25 mM Tris pH 7.5, 0.5 mM EGTA, 0.5 mM
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Cpd # TYK2 15 * 36 *** 37 ** 57 * 72 * 92 * 163 * 176 **** Exanple 2.
Cel l ul ar assays Exanple 2.1 JAK- STAT signalling assay: [00245]HelLa cells
wer e mai rwained10191Dul becco' s Modi fied Eagl e’ s Medi um ( PVEMP2@o05%dfi ng 10%

heat__inactiva feta c%% serum._. 100 U/Qr§L penicillin and 1%0 [t /ma
st r AT e M H R et e 0 QLR Een 0! Bl dofth tRsrrRdoIdre AT AR AP
20, ORthn@eATs (GMHSathEdrt, ce@lok nGmbdr U oFRdfidd N eEBratidra)witie Bt wiyhout ATSERekRE:
with 40 n %TAT%%P- ciferase reporter .(Panqmcs), 1% g.of LacZ reparter
AR et Y R e AR R I R e e
( Polw@l pis} (@inkr, anisdteal. after B0E0AIRTat B@PC Wedckionsnwd©stogiel bplhadigs SforsnEt/welhbt er
overni wc%bat i O.H ;%113?&& 10% C%Z . transfection mefdi m was rﬁ%%%d 75
[tt PheTigdeiheat’ Chatt IFVETY Kispsg Tepstiop Vs Y REY Qe PLPM  of
conpdipllond achl) D% veliMuenpeet (kinEinaddedg momb&®H0us IT7amhd el thdvefitit (Poffkin
hu %M Peprotech% at .33 n (1 final congce %r?\%{i n. [ 0024 ;All conpounds
wer SHIPELt e ik e BEaP A 0P f6rE 86T PERTT BIY BUEhBYE S8 pelticgrpg e
di | Woltte,of the plates was sealed. 40 pL/well of Microscint-20 was added, the top of the plates was scaled and
readout was performed using the Topcount (Perkin Elmer). Kinase activity was calculated by subtracting
counts per minute (cpm) obtained in the presence of a positive control inhibitor (10 pM staurosporine) from
cpm obtained in the presence of vehicle. The ability of a test compound to inhibit this activity was determined
as:
[00236] Percentage inhibition = ((cpm determined for sample with test compound present — cpm
determined for sample with positive control inhibitor) divided by (cpm determined in the presence of vehicle
— cpm determined for sample with positive control inhibitor)) * 100%.
[00237] Dose dilution series were prepared for the compounds enabling the testing of dose-response
effects in the JAK3 assay and the calculation of the ICs, for each compound. Each compound was routinely
tested at concentration of 20uM followed by a 1/3 serial dilution, 8 points (20uM - 6.67uM - 2.22uM -
740nM - 247nM - 82nM - 27nM - 9nM) in a final concentration of 1% DMSO. When potency of compound

series increased, more dilutions were prepared and/or the top concentration was lowered (e.g. 5 uM, 1 uM).

[00238] Semi-quantitative score:
JAK 3
+>501 nM
++ 101-500 nM
+++1-100 nM
[00239] TABLE V: JAK3 ICs, Values of Compounds
Cpd# |JAK3
12 +++
15 ++
36 ++
37 +
57 +
72 +
78 ++
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8 doses in total (20 [LM- 6.6 [LM- 2.2 [LM- 740 nM- 250 nM- 82 nM- 27
nM- 9 nM in a final concentration of 0.2% DVSO. [00247] After overni ght

i ncubat i oNOap1031@9110% C2 cells were lysed in 100 [tt IPESiEP20905®03 Wel |
(PBS, 0.9 mM CaCl2, 0.5 mM MyCl2, 5% Trehal ose, 0.025% Tergitol NP9, 0.15%
BSA). [00248]40 [tt of cell [Y¥Pdt'e \WUsdd to read 13-gal act osi dase
activity by adding 180 [tt 13Gg} sdlwufiron |[(30pl ONPG 4ng/ nL + 150 [tt

13- Gal act osi dase buffer (0.06-MNa2HPO4, Q.04 M NaH2PO4, 1 nM MyCl2)) for
20 min The reaction was stoppdd®by |ddditign of 50 [tt Na2CB 1 M

Absor bance was read at 405 rim [002497LCuci ferase activity was neasured
using 40 [tt cell lysate plus 40 Ill of Steadylite(r) as described by the
manu§-eewly ef (¢¥K%W%méwﬁﬂﬂwy on the Envision (Perkin Elnmer). [00250]10 [LM
of 002 JAK TRLALHS B HPRS etk RARI bSO £Al1163AAM L MIkBL LGNy AS
negative control 0.5% DMSO (0% i nhibition) was used. The positive and
negavdswarchensd fiomsCanes wosgipaekst dngefl K hwes ncubaisd withd 2 Sergt palythi Bibstradm(Sigom N)

(val Lt%iog\éfem%gllpdé%% %Bgég{egé%%g %gﬁ%%%i% k&g%%&ieﬁlg,g f@rﬁﬂ@madlp@b Rin N2RVD4,

(fluorescence determ ned In resence - fluorescence
det et hiorett49.dk. 1 s ¥hporeradiopetiveeskP, @d@potind3heasent TP diGE eadth¢sye, (cpalogriwgbence
det ex i j ; - fos i iaf ! Ofo l e
i L hont oo e st ERERERGR o R B R o LT TS b
t estaedcanmatipps én p exg onbmephid> BES® a/edlypeepylgas 86-tieH iplatead GranaBl E-buitem). J ARSISIOAT

Sé;o 9 f}gin:f!égg ogﬁrl\\é}’%ﬁb? Wefe %tgﬁ’p%d W adadd -oFOQQMT Gf 1960 AnP BRosPMric acid. 1a11 Pqnd'M

terminated kinase reaction was transferred to prewashed (75 mM phosphoric acid) 96 well filter plates (Perkin

Elmer catalog number 6005177) using a cell harvester (Perkin Elmer). Plates were washed 6 times with 300
uL per well of a 75 mM phosphoric acid solution and the bottom of the plates was sealed. 40 pL/well of
Microscint-20 was added, the top of the plates was sealed and readout was performed using the Topcount
(Perkin Elmer). Kinase activity was calculated by subtracting counts per minute (cpm) obtained in the
presence of a positive control inhibitor (10 pM staurosporine) from cpm obtained in the presence of vehicle.
The ability of a test compound to inhibit this activity was determined as:
[00241] Percentage inhibition = ((cpm determined for sample with test compound present — cpm
determined for sample with positive control inhibitor) divided by (cpm determined in the presence of vehicle
— cpm determined for sample with positive control inhibitor)) * 100%.
[00242] Dose dilution series were prepared for the compounds enabling the testing of dose-response
effects in the TYK?2 assay and the calculation of the ICsp for each compound. Each compound was routinely
tested at concentration of 20uM followed by a 1/3 serial dilution, 8 points (20uM - 6.67uM - 2.22uM -
740nM - 2470M - 82nM - 27nM - 9nM) in a final concentration of 1% DMSO. When potency of compound
series increased, more dilutions were prepared and/or the top concentration was lowered (e.g. 5 uM, 1 uM).
[00243] Semi-quantitative score:

*>1001 nM

**501-1000 nM

**%101-500 nM

%% 1 - 100 nM

[00244] TABLE VI: TYK2 ICs, Values of Compounds
Cpd# [ TYK2
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15 *** 36 *** 37 ** 57 * 72 * 78 * 92 * 163 * 176 **** 182 * 190 * 192

WO 2010/010191 PCT/EP2009/059605
Cpd# |TYK2
15 *
36 dokk
37 ok
57 *
72 *
92 *
163 *
176 kokskk

Example 2. Cellular assays
Example 2.1 JAK-STAT signalling assay:
[00245] HeLa cells were maintained in Dulbecco’s Modified Eagle’s Medium (DMEM) containing
10% heat inactivated fetal calf serum, 100 U/mL penicillin and 100 pg/mL streptomycin. Hela cells were
used at 70 % confluence for transfection. 20,000 cells in 87 pL cell culture medium were transiently
transfected with 40 ng pSTAT1(2)-luciferase reporter (Panomics), 8 ng of LacZ reporter as internal control
reporter and 52 ng of pBSK using 0.32 pL Jet-PEI (Polyplus) as transfection reagent per well in 96-well plate
format. After overnight incubation at 37°C, 10% CQ,, transfection medium was removed. 75 pL. of DMEM +
1.5% heat inactivated fetal calf serum was added. 15 uLL of compound at 6.7x concentration was added for 60
min and then 10 pL of human OSM (Peprotech) at 33 ng/mL final concentration.
[00246] All compounds were tested in duplicate starting from 20 uM followed by a 1/3 serial dilution,
8 doses in total (20 uM — 6.6 uM — 2.2 uM — 740 nM — 250 nM — 82 nM — 27 nM — 9 nM) in a final
concentration of 0.2% DMSO.
[00247] After overnight incubation at 37°C, 10% CO, cells were lysed in 100 pL lysis buffer/well
(PBS, 0.9 mM CaCl,, 0.5 mM MgCI2, 5% Trehalose, 0.025% Tergitol NP9, 0.15% BSA).
[00248] 40 pL of cell lysate was used to read B-galactosidase activity by adding 180 uL BGal solution
(30ul ONPG 4mg/mL + 150 uL B-Galactosidase buffer (0.06 M Na,HPQ,, 0.04 M NaH,PQ,4, 1 mM MgCl,))
for 20 min. The reaction was stopped by addition of 50 pL Na,CO; 1 M. Absorbance was read at 405 nm.
[00249] Luciferase activity was measured using 40 uL cell lysate plus 40 pl of Steadylite” as
described by the manufacturer (Perkin Elmer), on the Envision (Perkin Elmer).
[00250] 10 uM of a pan-JAK inhibitor was used as a positive control (100% inhibition). As negative
control 0.5% DMSO (0% inhibition) was used. The positive and negative controls were used to calculate z’

and ‘percent inhibition” (PIN) values.
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*¥**% 197 *** 198 *** Exanple 2.2 0S111/1L-1fl signaling Assay WO

2010/ 010191PCT/ EP2009/ 059605 [ 00253] CSM and | L-113 were shown to

syner gi stwoabioyoiopnegul ate MWPL13 | evel s in the hunan chentmrs@vossees cel |

Ilne 6%% 53. The cells were seeded in 96 well plates at 15,000 cell s/ well
n af me ofPeiesprags hibier T (HuArerage ﬁstefeaw@am ey seaeR, Evelis e F BB OERePnay,

pe Ni fetokhinBd §r [SAY10 NG 16t (:(I)Iﬁﬁéuhd Qﬂﬁeﬁﬁ) dlﬂ@é&b@t @MoRicertchRbniatRin he hfe&n@@ be

prei ncubated with 15 !lat conp mediumwi th 2% DVMSO 1 hr before

t ri ggBilenglurreernasictespinessior aaﬁleplq Yzlﬂmugme%%ef}>eé8ﬂ 795 ng/mL OSM and 1 ng/nL

| L- pg259nd MRL3\J1QY el e WhliRd TBasMhSRindsNteGON Gh b QO8H oARUAMNEAS ARKE Svepd t er

triggering. MW13 activity was neasured using an antibody capture activity

asséi%“"qﬂor this purpose, 384 well plates (NUNC, 460518, Maxi Sorb bl ack)

were coated wth 35 [t@AQLEaVﬁ..ﬁ“k_tsg\/Amﬂ@mn-gIEgg&IMyPB anti body (R&D
Systens, MAB511) solution tor ours a er washing the wells 2
times with PBS + 0.05% Tween, thel®@md ni ng binding sites were bl ocked with
100 [tt 5% non-fat dry m |k (Santgg._{Jouzanm SC-2325, Blotto) in PBS for 24
hours at 4C. Next, the wells were washed 2 times with PBS + 0.05% Tween and
35 [tt of 1/10 dilution of cul t'UFd053¥eMhat ant cont ai ni ng MP13 in 100-fol d
di | uted bl ocki ng buffer was added:angoi,ncubated for 4 hours at room
tenperature. Next the wells were washed twice with PBS + 0.05% Tween

foll owed by MW13 activation by addition of 35 [tt of a 1.5 nM

4- Am nophenyl mercuri c acet ar@,d m A9563) sol ution and incubation
at 37 Cfor 1 hour. The wel|Ls" wer| dgain wwth PBS + 0.05% Tween and
35 [tt MWP13 substrate (Bignoll2 P}126%**Omi|MWP fl uorogenic substrate) was
added. After incubation for—24—heprs—at—3+¢ fluorescence of the converted
substrate was measured in g Péfkih Elnmer Willac EnVision 2102 Ml til abel
Reader (wavel ength excitati on15 MM==wavel ength em ssion: 405 nm.

[ 00254] Percent age i nhi bition ((Fluorescence determned in the presence of
vehicle - fluorescence determged| f or=»=zanplle with test conpound present)

di vided by (fluorescence determnpd in the [presence of vehicle -

fl uorescence determ ned for| sdaple w fhout |trigger)) * 100 % [00255] *>
1001 nM **501-1000 nM *** 1-500-—+wMTFABEE—VHI | . MW13 ECVal ues Cpd # EC50
(nM 12 * 15 * 57

72 *
78 *
92 *
163 *
176 P
182 *
190 *
192 ok
197 o
198 o

Example 2.2  OSM/IL-1f signaling Assay
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36 ** 37 * 57 * WD 2010/ 010191PCT/ EP2009/ 059605 Cpd # EC50 (nM 72 ** 78
** 163 * 176 *** 182 * 192 * 197 *
WO 2010/010191 PCT/EP2009/059605

[00253] OSM and IL-1B were shown to synergistically upregulate MMP13 levels in the human
chondrosarcoma cell line SW1353. The cells were seeded in 96 well plates at 15,000 cells/well in a volume of
120 uL. DMEM (Invitrogen) containing 10% (v/v) FBS and 1% penicillin/streptomycin (InVitrogen)
incubated at 37°C 5% CO,. Cells were preincubated with 15 pL. compound in M199 medium with 2% DMSO
1 hr before triggering with 15 pL. OSM and IL-1 to reach 25 ng/mL OSM and 1 ng/mL IL-1, and MMP13
levels were measured in conditioned medium 48 hours after triggering. MMP13 activity was measured using
an antibody capture activity assay. For this purpose, 384 well plates (NUNC, 460518, MaxiSorb black) were
coated with 35 pL of a 1.5 pg/mL anti-human MMP13 antibody (R&D Systems, MAB511) solution for 24
hours at 4°C. After washing the wells 2 times with PBS + 0.05% Tween, the remaining binding sites were
blocked with 100 uLL 5% non-fat dry milk (Santa Cruz, sc-2325, Blotto) in PBS for 24 hours at 4°C. Next, the
wells were washed 2 times with PBS + 0.05% Tween and 35 pL of 1/10 dilution of culture supernatant
containing MMP13 in 100-fold diluted blocking buffer was added and incubated for 4 hours at room
temperature. Next the wells were washed twice with PBS + 0.05% Tween followed by MMP13 activation by
addition of 35 puL of a 1.5 mM 4-Aminophenylmercuric acetate (APMA) (Sigma, A9563) solution and
incubation at 37 °C for 1 hour. The wells were washed again with PBS + 0.05% Tween and 35 pL. MMP13
substrate (Biomol, P-126, OmniMMP fluorogenic substrate) was added. After incubation for 24 hours at 37°C
fluorescence of the converted substrate was measured in a Perkin Elmer Wallac EnVision 2102 Multilabel
Reader (wavelength excitation: 320 nm, wavelength emission: 405 nm).
[00254] Percentage inhibition = ((fluorescence determined in the presence of vehicle - fluorescence
determined for sample with test compound present) divided by (fluorescence determined in the presence of
vehicle — fluorescence determined for sample without trigger)) * 100 %.
[00255]

*>1001 nM

*%501-1000 nM

#4% 1-500 nM

TABLE VIII: MMP13 ECs, Values

Cpd# | ECs (nM)
12 *
15 *
36 ok
37 *
57 *
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198 * Exanple 2.3 PBL Proliferation assay [00256] Human peri pheral bl ood

| ynphocytes (PBL) were stinmulated with IL-2 and proliferation neasured

usi ng a BvOWoiomaoerpor ati on assay. The PBL were first stipcuiERe@d/ofwns 72 hrs
with PHA to induce IL-2 recannr fasted fqgr 24 hrs to stop cell
proliferation followed by I[L* Cpd#t | kaf™h |[f or another 72 hrs (i ncl udi ng
24hr BrdU labeling). Cells werge pfeineubated with test conmpounds 1 hr
before IL-2 addition. Cellslwere fultured iln RPM 1640 contai ning 10% (v/ V)
FBS. Exanple 3. In vivo nodel $8Expnpl 6*3.1 |CI A nodel 3.1.1Materials

[ 00257] Conpl et ed Freund's agjpgant (CRAJ ard i nconpl ete Freund's adj uvant
(I'FA) were purchased from Difco. Bovine col|l agen type Il (C1),

| i popol ysaccharide (LPS), andlZ®nbfel ¥#&re qbtained from Chondrex (lsle

d' Abeau, France); Sigm (P425?82 t+ste—d-Aheau, France), Wiyett (25ny

i njectabl e syringe, France)| Acros| Organics |(Palo Alto, CA), respectively.
Al'l other reagents used werle o2 repagerit grdde and all sol vents were of

anal ytical grade. 3.1.2Ani nets-fep258tPark-Agouti rats (nmale, 7-8 weeks

ol d) were obtained from Harll a1rJP7 aboratori ed (Mnaison- Alfort, France). Rats
were kept on a 12 hours lightigark cycie (Q700 - 1900). The tenperature was
mai nt ai ned at 22C, and food ater were Iprovided ad libitum

3.1.3Col I agen induced arthritis (CIA) [00259] One day before the experinent,
Cl I BRlpd B9 (EBEBloNfratmSussfyepared with 0.05 M acetl c acid and stored at
4C. Just before the 1 muni zati on, equal vol unmes of uvant (I FA) and C |
wer dO38d by Iéu%nﬁf@@h‘?félel?lo‘?%lyalpb?“éleédBBbHW@lea% Wéh il 2and] relifpratiay
bat hyeabitd &idl BMBHcoRfdthiBh NsANIBH PRORIEHIsZAuRRAME 72 hrs with PHA to induce IL-
2010/ 010191PCT/ EP2009/ 059605 ni ght be required if an enul sion is not

f or reéeceror fapfed for 2¢ His énrsioricelh pwélieratmne@{l@ﬂeda it Hlad etipilaign der aedhen 3 dirf

the (mluhmgfmﬁlagmu %em@) d@ms wer@ PPESRPHLRIRRES cofiduRgier H?i'beﬂn@l 180t AftichCl |
sol ution at nL saline) was performed on day 9. This

|mﬂﬁ5ﬁﬂﬁé‘leiec9ﬁlt WW“WWI%IQ%G//H)E lished nethods (Sins et al, 2004;
Jou et al., 2005). 3.1.4Study design [00260] The therapeutic effects of the
test compounds were tested in the rat Cl A nodel. Rats were randonly divided
into equal groups and each gﬁé@ﬂllﬂ%htlaﬂhwnﬂdelﬁats Al rats were imuni zed
on d b on day 9. Therapeutic dosing |lasted fromday 16 to day
30. ”@é@ﬁgu@gf’%@%bol group was treated with vehicle (MC 0,5% and the
posdh&e cont erltelgtvls)up with Enbrel (10 ng/ kg 3x week., s.c.). A conpound

I [@b?gﬁlsza}lvaéo S% merel%t% taec\lsutv%et}ql I((f'f‘l;[BA) ang 1nc0mplete Fgeunghs a&juvan?‘ 8ngwer9 pur@hased
from Difco. Bovine collagen type II (CII), lipopolysaccharide (LPS), and Enbrel were obtained from
Chondrex (Isle d’Abeau, France); Sigma (P4252, L’Isle d’ Abeau, France), Whyett (25mg injectable syringe,

France) Acros Organics (Palo Alto, CA), respectively. All other reagents used were of reagent grade and all

solvents were of analytical grade.

3.1.2 Animals
[00258] Dark Agouti rats (male, 7-8 weeks old) were obtained from Harlan Laboratories (Maison-
Alfort, France). Rats were kept on a 12 hours light/dark cycle (0700 - 1900). The temperature was maintained

at 22°C, and food and water were provided ad [ibitum.

3.1.3 Collagen induced arthritis (CIA)
[00259] One day before the experiment, CII solution (2 mg/mL) was prepared with 0.05 M acetic acid
and stored at 4°C. Just before the immunization, equal volumes of adjuvant (IFA) and CII were mixed by a

homogenizer in a pre-cooled glass bottle in an ice water bath. Extra adjuvant and prolonged homogenization
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[00261] Arthritis was scored according to the nethod of Khachigian 2006, Lin
et al 2007 and Nishida et al. 2004). The swelling of each of the four paws
was rankewlowntomniotye arthritic score as folloms 0- no sympTmPe009Ds%ns d, but

def|nJ redness. and smell|n ety 0|nt such as

Wi s‘{“g f&%‘ﬁﬁ$ EAp e‘inlé]a]r‘?@éssn"é r} ‘I’#QP‘SF él&“ s 1yegicd F’Hﬁéqrmﬁ‘?yg‘ittt%e base

r egi?clfffillheetaﬁ fom‘:ach @ of WP era Qtor@fﬁofeaéﬁdtraﬂb@ha% $ijecdon (MO @io at ee&rgeﬁd 5 uiaFQA 0.1 f

swe ng. of two or s.of joints severe ness S i 0

e Bhefing) WERTan i GRS the iy oo BB SIEe oAU Trent

of naalit b@dseIquek at, 0¢axi mum cunul ative clinical arthritis score 16 per

animal) (Nishida et al., 2004). 3. 1 .6Change in body weight (% after

onset of arthritis [00262]Clinically, body weight loss is associated with

arth}jzis ( Shediipniestn al ., 2005; Argiles et al., 1998; Rall, 2004; \Walsmith

004) Hence, changes i.n body wei ght after onset of arthrltls coul d

Lafé'%@is a’ ndl-1Bgsencnq eéﬁ&ﬁ&}eﬁ?stfenmﬂﬁj‘aﬁré tested Ipfhedet Cloy medehy RpBoteres

I n tAglohd diNREEInto éEfae ge&@@gm ¢abh gl@dycmlﬁlatlo(r&@ paf ltaerw@@ﬁﬁﬁmﬁa‘ed A taky 1 b
was cal cul ated as fo ght . QMeekG) - Body

d’r?f’it%@kgﬁy % ]T@er(%)e[utj@ é%]gl\}ﬁ%eél %H)daX/‘é§ @rﬁaéf\k@e'klge)negatlve control group was trgeﬁﬁk,

Vi ghith vdhwRelA) 0553 b QOREK Jerobh QREP HBRZ ks 3Raedyk Vet gt k
3./9“%Eggiolo Oﬁggzggmg?Fggk(hotoégmére Jgkenﬁfbagﬁ%3hln§kpamg Oﬁmggg#

indﬂ#ﬁ&ﬂ%ﬂ“ﬁﬁ%ﬁﬁﬂb”/ ééﬁﬁb@ﬁh&]pdgﬁPWF%Fthber was assigned to each of
t he photos, and the severity of bone erosion was ranked by two i ndependent
WO 2010/ 010191PCT/ EP2009/ 059605 scorers with the radi ol ogical Larsen's
score!-Syst em G FORSBY HBYIAI with intact bony outlines and nor nal

j oi nposeace; 1Artl§it1's gt sc%@&%é@dm%ﬁb M O KORAEhiQhn BOMB, 10h of Q08X ERINIIHida
met at ar sal bones show n one erosion; 2-definite early abnormality
wi t 2 #hy20Phr eBhersgvefl mgé)f@mbc h%f@cuépi“(ﬁ? wire faked Wi tsowebsitis heswr dgfoewe 0-no

er osy@fions: MR RS td 6ddhME 88 @%mmg of ¥ndyhB olidint feh BXHRY ARl Sefatassal
bones as well as any one or two of the interior netatarsal bones shomnn

def i apprentgediesserdsivgHisg limitsd e ﬂ@l\ﬂ@@i Aigt irgasrdash of mhsl fuspenpt pfegred digies: 2

et ahafcR@d reiRAEHISRONMMOSK (A8 ok oty ROBEjoRADI IO r ARGhcR! anh@@@ﬁmé)mh@éntﬁéﬁw
inner nmetatarsal joints conpletely eroded | eaving sonme bony joint outlines
par tirgludins sigityettmasimaly iintleef dingb gk navayspeni ohagitiplsoiyic thwrﬁlée cumpljagve
Scordhﬂﬁalsa)‘tﬁﬁt@i‘@cbr% 18 &Dd@hnia J)qmsma eIJzomo'ﬁW vem ni et al., 2001; Bush et al.
2002; Sinms et al B ou et al 2005. 3.1.8Hi stol ogy [00266] After
radlologlcal anaIyS|s the hi nd pams of mce were fixed in 10%

phosphat e- buf f €186 5 b8Bhdi s (RHHer Bdser SSCERbiGd Tied wth rapid bone
decal ci fiant for |%e &?t{%&g rw%faégﬁg?orfes Eur obi 0) and enbedded in

par dPP2¢2] To rinigely.dedemsighe Owala@ﬁaﬁlﬁf@% with apthatisg(Sheltonter el 80t Argilegter lobast

f OuT 9911k JRACHLRAH Pl b Blohile) HIBEE iPbllay ANCLIPARA REL biSSmifis SRR
were 100 [tmin between. The sections were tained with hemat oxyl 1 n and

eosi ¥ a(nagshecifig endrsig g evadrteriaeffdchefsthérapcutisprin ticapt merel. dheralanghingiedy Hisight and
car tib})ag& HAarBesme! G.nelhrlaadndoyll e blind. In each paw, four parameters
wer e assessed using a four-point scale. The paraneters were cel
infiltration, pannus severity, cartilage erosion and bone erosion. Scoring

was perforned as f - J.d, 3-noderate, 4-nmarked. These
four scores were s§%$§§§%g%e%@egagggagg%ﬁgs@ﬁﬂéd as an additional score,
nanell09263e ' RMicet al sco ighigpp cr o conmput ed tonography (KT) anal ysis
of cal caneus (heel,bo 002 Ban egradati on observed in RA occurs
especi al |y at theBOl%lWgl th g2 HPNGS xte¥gal ed by [LCT analysis (Sins
NA €00264], 200%is:Oste L BpdniVeishiserc Montreal 2007). After scanning and 3D
vol une reconstruction of the cal caneus bone, bone degradati on was neasured
as the nunber of discrete objects present per slide, isolated in silico
per pendi cul ar Raididye | ongi tudi nal axis of the bone The nore the bone that

ded, the re discret jects t asur ed s].ices,
everﬁaﬁ%ﬂ SO A W@fqtﬂ@negihe gﬁlée?gwi Wu atal fofag&q ﬁiandl dngity
anal yiader wak. absidQRes tich st {HOPR&ES, Garmne vadrit 16 bmsf:r@ﬁ(fm WAGhikeS by AvainlepeRaoOUt S
performed in the rat CIA study. Statistical significance is obtained for 3
ng/ kg in the clinical score and paw gg?ll ng readouts. Sel ected additional
conpounds were also tested in the rat°>Cl A study, Compound 36 was active at
30 ny/ kg, Conpound 37 was active at 10 ng/kg. WO
2010/ 010191PCT/ EP2009/ 059605 Exanple 3.2 Septic shock nodel
[ 00269] I nj ection of I|ipopolysaccharide (LPS) induces a rapid rel ease of
sol ubl e tunmour necrosis




factor (TNF-al pha) into the periphery. This nodel is used to anal yse
prospective bl ockers of TNF release in vivo. [00270] Si x BALB/cJ fenmale m ce
(20 g) pewognuumpowere treated at the intended dosi ng on®€TI/Epe009/DEd6ns y

m nutes | ate / k E. Coli ser e 0111:B4) was (.njected i
Ni néﬁ?fe‘iﬁ“ﬂ@h @esra%r E‘ggﬁﬁ{s lg @Feygﬁ?ﬁéfﬁ“‘z% ﬁ%‘nﬁf)\‘j ! éb"c‘??:’) Pvtha%éaé norma
Gi r Guinatpabg lTNl—ghﬁhlﬁfaﬁndlﬁyf/QitB a6 delvelonthidegdtctisl MgaaRANBRLE sAbiving algit bakd e

ELI SA kits. xa one 5 [ta/kg) was used as a reference :

ant i TP Z“rﬁ‘?gl%@r N }58 83(’ “@%I a%eftt@)ae Bottfolfn! g% e’é{?ré"rtnéeé"t%raaq g’f““‘d Faowipg bone

mul tdr@li; sagemm ®@stguctive zﬂjﬁidl/nﬁlhtylﬁit}ﬂd‘l%@ Ext&br itake@sal Pshes 4s00RAI7L [a6p o0 Melo 347 6

exhi bited. a statlfblcall ant reduction in the T%%Wrehease %750@@

at 3¢ YRR FCRERG] RYD S ‘X‘[ ‘2‘]‘% P 8RO BT BN R ER e vah gl by

tcgstreaataﬂaalgﬂmeess%p&vgg @hmcd%dﬁec&ﬁiswnemmowd 0B ofvdise aﬁérimgata’eal?j&nﬁgagiﬁlgletely

npou / an 7 were active at 1 el .

[ ooﬁ%‘iggﬁ%wme"% 81y 1oyt SWEIngs Rasihy Hre%?é%e sg W%n'g‘f‘}?émﬂ% gt h‘f‘}t SR PUthpps:

RA- | T}Kséscbmg FHBMGOL odiES4I0N FomiBalvichali apguoms B(dkae hi.,@oan St erNat 2008; JTou er

Prot ¢s (2006) 2512-2516: Col | agen anti body-i nduced arthrltls) DBA/ J

nlcél |njected i.v. with a cocktail of mAbs directed agai nst coll agen
One day later, conpound treatnment was initiated (vehicle: 10% (v/v)

HPI%%E% Three da | ater, mce received an i.p. LPS injection (50

[tgl se), r fd g in a fast onset of inflammtion. Conpound treatnment

was [@9zéé]nued Mﬁﬁrlrhdlél@glébﬂ)éﬁal?éﬁ 8Re hin@ pawD of RIRCKEreMixed O | RITHALIpRLIc-b@Feréad
by neasurln%,ﬁam/ swel 1 ng and recording_ the clinical score of each paw.  The

cumiPER3lipdp i degelcHied ity fagidshoge éeeicﬂiaeh for| fingphistolagy GraégréWfledE?feblghaw t he

sevedniteNdedfin pd}&ﬂﬁa nTHaénlsuQQ extbhsH@RKAIAGiof ¥ S8 BthricdHits] @qbagtqo&@ehhl kdciibnsUsinpg a
scal e of 0-4, bei ng the nost severe inflammtijon. Synptom free

1M | ik prere Pml ?@h S@H%%%Seaﬁwssww J0qgnmfin &?&V@@%Eheo%ecpe}s n‘tferg Geped it e

ankli@m@foxy¥in §id, cofih (BRI BRIoldeRIB@HMBHE BV oliBDinklh k@G 4nd HoRelaNd Edtaihge
digits, regardless of the nunber of affected digits 2 Mderate redness and

swel (Mg BEreRGRoEId devhle Plindel @eh pat. ipw Persarisre W ETS drieesd 4rite & HrPPIRLSCRIE t he

entiTiR RahddC Wbl Wl fiBiatich, patvux isBRetityy chififag@@RMioh il bohd Brokiow Ol S¢ermNtvaOf
mul tiple jOIntS [00274]Cbnpound 176, dosed p.o. at 10 and 30 ng/ kg reduced

t he REFPHRGAH fdlowp:d WP Sald Sodepte drgrked SHRisdouoagey YigF Ryagtfogether and

Si ghiefregeatdl hyan a0iu6@d sdofd, hanaipdht 00A aalb@kd. 10 and 30 ng/ kg doses.
[ 00275] Sel ect ed additi onal conmpounds were also tested in the MAB nodel,

Conmpounds 36 and 37 were active at 30 ng/kg. WO
20104 080191PClHiER %&Q@%@?ra?xﬁmma@lﬁzs@l&ﬂéa@% (hdg)ye):[ 00276] I n vivo
e

nodel s to valldate ficac smal | nol ecul es towards JAK2-driven

ny| 8Pl £ er dBang degpdetian é‘ése%(F%II’d%/é@P?uE&%‘EfPWlWF e Gogical done dfappe esapgled; 3,
311, by4ROBaRNGis GRMON AL a! 200420GEL o8, ECHS. MSrkal 24688 After scanning and 3D volume

reconstruction of the calcaneus bone, bone degradation was measured as the number of discrete objects
present per slide, isolated in silico perpendicular to the longitudinal axis of the bone. The more the bone that
was degraded, the more discrete objects that were measured. 1000 slices, evenly distributed along the

calcaneus (spaced by about 10.8 pm), are analyzed.

3.1.10 Results

[00268] Compound 176 was efficacious in all readouts performed in the rat CIA study. Statistical
significance is obtained for 3 mg/kg in the clinical score and paw swelling readouts.  Selected additional
compounds were also tested in the rat CIA study, Compound 36 was active at 30 mg/kg, Compound 37 was

active at 10 mg/kg.
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Exanpl e 3.5 Muse | BD nodel [00277]In vitro and in vivo nodels to validate

efficacy of small nolecules towards |1 BD are described by Wrtz et a/. 2007.

Exanpl e 3w6 2Mwime19Ast hnma nmodel [00278]In vitro and in viPCo/RPRel0SI6HD

vaI idate efficacy of small nol ecul es towards asthma are described by N als
t dixamplede. Septicshogk modde: Pernis et al., 2002; Kudlacz et al., 2008.

ni:gb%#} Tox, debtﬁdﬁ 0 Fol%gch%ﬁglee DPSB’Q%&% %ﬁﬂ%@ea‘% It JHITRAYRR TG osis
sol u

ility [00 sol ution of of the test conpound is prepared in
a 0. fzmrdﬁb@m@ebmmm Beripp#y- 4 h@rmqalelos mdd¢ piradirse Pigsiferiaye flegkers oA NF aglpase in
temgrature in a glass vial. [00280] The sanples are rotated in a Rotator
drive STR 4 (Stuart Scientific, Bibby) at speed 3.0 at roomtenperature for
24 NO0ZHI [ 00284 |BAfLtBeq) @malhomc@(ZO@WEngtoupﬁverdwee%@rmlthe ingentledadps groned ppo an
epp n trd ' [
ctpon By it ME T Erg OIS e 30 R B noh AR NP okl kel b8 daer e
Pl atwer¢ Mthdnjized pel blh@SMB@)edaﬁtlcqldﬁeg §M@lm3at1®/nls wese cllqtdrmeneedsmgmnmmrmﬂ@b

V bop PEIGRCISR, 1, KRS B IShOhTNR ol £ o Bl Sy RN ARLORY G,
i nt oSe%teﬁp@mlgldﬁzd}?ar@fdeswm@ og@aeremiuflé deseuusgd al/arig albmréolnng/ltghgo pl at e
an
cont g t eC(%S 150 urtlcﬂ{'/% St & e{ sct%’ltls'tlca?lg 51§ tﬁ ar? [reGd%%l’t on 11)1 theBl[b%%eﬁe%s]e (> /8 aft [3,0 m a

sta curve ound
10mw0[a‘id$61)mg/bgko sol ution d| | ut ed fact or 2 in DVSO (5000[ LM and then

furt |Iut to 5 t he uti.gn.serie s from
50000087215 ¢ nerr P AR By o 35y Tafdin e e hisk s CRpEsE R

( 50/ &fiye at T engfkign@bm@ondeTtandl $70mere adtige ai Sm@ksH to 150 [LM [00283] The pl ate
is sealed with sealing mats (MA96RD- 045, www. ki nesi s. co.uk) and sanples are
measured at roomtenperature on LCMS (ZQ 1525 from Waters) under optim zed
condkxdrmapls 31851 M Bxaielpt i n1 ze to determne the appropriate mass of the

nol ecul e. [00284] The sanples are analyzed on LCMs with a fl ow rate of

| L/ I8P27380] ventheAMAB maslehplkmireniepid angssasnt efihe Blomélataeétf@ﬁ.l% fikeinflpp@atenip| e

is rﬂé% th%%éuhbsvg(a'cﬁl ia® RIVAYN Rk aBorS8d @9@6)%82 35 Bd: LMiu¥¥en antibody-induced
2010/ 010191PCT/ EP2009/ 605 (2.1 x 30mp colum, from Waters. The sol vent
gr aditBHES h BSAY Dise Jereripiscted e Weﬁﬂl apogkiti|efaA berbires tahepaenst Godpgen gl neglap kg,
[00?L%ﬁlloﬁ’lﬁﬁ‘&reé{n?eﬁﬁw@sﬁﬁltl%@k%ﬁr%ﬁ Ydok, @/&)@P@ﬁ% A VRER! MRX n3Q LNR] 2R EF kage
and peak areas of the sanples are plotted against the standard curve to
obt ahisctiondS& v/ mopse). trgpulting irhi fagiormpd wh thflapoe 86 | Suhnebnd ireayment Wae gongipged until

r epoft (ﬁgs df{%r fhk lanq{lj e&%,nhlﬂamm Saskedd l@qﬁlz%ghlﬁig §9\lv 'sl\pélilﬁé ahd recording the clinical

score of each paw. The cumulative clinical arthritis score of four limbs was presented to show the severity of

inflammation. A scoring system is applied to each limb using a scale of 0—4, with 4 being the most severe
inflammation.
0  Symptom free
1 Mild, but definite redness and swelling of one type of joint such as the ankle or wrist, or apparent
redness and swelling limited to individual digits, regardless of the number of affected digits
2 Moderate redness and swelling of two or more types of joints
3 Severe redness and swelling of the entire paw including digits

4  Maximally inflamed limb with involvement of multiple joints

[00274] Compound 176, dosed p.o. at 10 and 30 mg/kg reduced the clinical score with statistical
significance at 30 mg/kg and significantly reduced inflammation at both 10 and 30 mg/kg doses.
[00275] Selected additional compounds were also tested in the MAB model, Compounds 36 and 37

were active at 30 mg/kg.
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[00287] Starting froma 10mM stock in DVBO, a serial dilution of the
conpound is prepared in DMSO. The dilution series is transferred to a 96
NUNC Maxiworbiogiiatse F- bottom (Cat no. 442404) and 0. 2M phosgraeveswoes f er
pH7.4 or 0.1Mcitrate buffer pH3.0 at roomtenperature is added. [00288] The
final concentration ranged from200[LMto 2.5[LMin 5 equal dilution steps.
The Exdahe IMCDr0RELAoIAS 1 On did not exceed 2% 2001aM Pyrene is added to

t he @ggﬁir poi nts of each 96 wel| plate and serves as referencAggoi-nt for
cal | on of"zYaR; dnqgRlst e ¥ldpEs cisacy [Pozgell Tl e&%@%ytoma%eé dridgy)| ed
and hnedppaitrastivieQhiscdscy Hes@ﬁlbeaz)% W‘th'g%t §lh@l£rlc91%@lt 132301, poos ahld e}eﬂJnaztf 85 Cadcer
then scanned under a white |ight mcroscope, vyiel di ng i ndivi dual pictures
of t4dl B &di %(?Oﬁate per concentration. The precipitate is analyzed and
converted into a nunber which is plotted onto a graph. The first
concentration at which the conpound appears conpletely dissolved is the
conceviPiI-dn MepsdBRIodowever the true concentration |ies somewhere

bet wagsr A hi s caRGRNMN 3t 1A mand QRSlHi! e‘f'ffida%nof%hﬁﬁ i QB! rowh RO AN hSQledehbéd t Yy
val ues are reported in pg/n. Exanple 4.3 Plasna Protein Binding

( EquMWiictgh B0 ysi s) [00291] A 10mv| stock solution of the compound in DVSO
is diluted with a factor 5 in DMSO This solution is further diluted in
freshly thawed human, rat, nouse or dog plasma (Bi oReclanmation INC) with a
f i naixagwirckht riﬁ?‘i‘sérﬂstﬁ"“mﬂ[dﬁwl and final DVSO concentration of 0.5% (5.5111
[00%8%7 fLll phasom ahd[‘ u@vﬁg"\@oﬁfel‘%‘r@'\%ﬁ&te‘?@%ﬁ% &an%Jll“ﬁBlecu%ttoQQrds %@tﬁ%%}e)

2] A"Pierce Red wcezate Wi th msertsquherm) clentif
8980@§Cf1bsdl@f]§1§1§r€é@t' 20 111 471 d0QG; Perny 801/ ROG2RKudlpcziche!.. BUIS er chanber and

500[ LL of the spiked plasnma in the plasma chanber. The plate is incubated
for 4 hours at 37C whil e shaking at 230rpm After incubation, 120[LL of
bot hExsmapledh: s T@xicit)arlli‘f’lé’ilﬁraui BafegoModelsacet onitrile in a 96-well round
bottégxrpm 4flee ’if( ,Luac ,{,,NUHC Cat no. 278743) and sealed with an

al um U or 1 194 fé sarrpf’ éV are m xed and placed on ice for 30mn. This
pl at[@02B]t hen /E@Ofll‘lt[dnfotﬁ gaﬁg/rﬁl) oftiha teat coiripOlirdcif prapardGnardd2M hiosshapetiufiat @it 4 bis

t PP pl.at 651201) f lysi
Lo 0 865558 P R Cliay R RSl ng s (vhOoRD 04) of -

vwwv [I@[)m{r]l S. COTlidkampids S@MPhes il RoMRASKNESTR (Saam ScRriy, BilbyE atipeddMBa( ZQ
1525 from Wat er %P%Bder optim zed conditions using Quanoptim ze to

det PP HEPCHETS 5t e nmass of the nol ecule. WD

2010[/0@181191PCTAtEe?Z@Q&irQ%@@,ﬁSof[tﬁé)sa&ﬂleTb@armﬂm R%n ApRndRedupZad c@ﬁnﬁ@é@s wid h a
flowrate of InlL/mn Sol vent A was mM amoni a and sol vent

acetBArY4Omms 206 e of Shesuperjpient PEWeﬁﬂH@F isBen tranglerrpeip %W%@%M%&W db& c18

3.5 (MiMpbrd; NS BEIBT) akithéliipernthng ik &r($0- 12 heg)wh\mermd 8 Adic@it mB@fol@intod al
run time of 2 minutes and ranges from5%B to 95% B [ 00295] Peak area from
t he CERPBLRY PPRPRRYCHY P%?O%%%WH@#M%W PHe> 139 Rl ehkpdiErate s Ailiehing; Qe d

t 0 he2d)Q0 U canPBiRused REnABES &Nha gRtcROAtRIHiInk thoRlaAdd B cas(Hehér\@End 620D hese
results and was reported to the LIMS as percentage bound to plasma.

[ 0029838}e sol Ui Srf%infi%rdﬁflwﬁ e o RyBANad isrprensesds freshly i &\f[s%ﬁ%lﬁtfwawéﬂmw

PBS m@soisieReah@s d?MteH‘faﬁ:Ed?%%Wé@(dOO@llM%rﬁ HASLARE dMEELInIdNIOIBR, IS 5pM.
observed or not. .4 Liability for ap% rol ongation [ 00297] Pot ent| al

for WF ¢t Ghgar FQSWS Wa%oraée%%& thep tf*’rli‘éfeﬁﬂ:\’@ P HroetPrfiihe- thareASOrSO)
Convaptindndhcenhalog 4t s pbhake ghanp

[00283] The plate is sealed with sealing mats (MA96RD-04S, www.kinesis.co.uk) and samples are
measured at room temperature on LCMS (ZQ 1525 from Waters) under optimized conditions using
Quanoptimize to determine the appropriate mass of the molecule.

[00284] The samples are analyzed on LCMS with a flow rate of ImL/min. Solvent A is 15mM

ammonia and solvent B is acetonitrile. The sample is run under positive ion spray on an XBridge C18 3.5uM
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[ 00298] Whol e-cel | patch-clanp recordi ngs were perfornmed using an EPCL0

anplifier controlled by Pulse v8.77 software (HEKA). Series resistan
typi cal | ywbesw/atiheem 10 MSI and conpensated by greater tRan/EPO6P/06%0D

were not_| eak subtracted. Electrodes were manufactured. from GCL50TF
gl as(%-q("k%ql’?)’;r‘@f‘{mnr UUEA %\tﬁ“éeT]?ﬁasé’{VB’étt%K%}é\%t ga‘sa*’n‘ﬂt TYmY Y GE R ANERPE

ce was
rdi ngs

,%igF*et te

bat hgong t694utB. on cont ai ned: 135 mM NaCl, 5 MM KC1l, 1.8 nM CaCl2, 5 mM

€] uc@ﬁﬁ%ﬂlo nmv HEPES, pH 7.4. [00300] The internal patch pipette sol ution
cont . 100TFRK REGPUREEIed 20thniff rig10f Masrhyea eofbvare PacKagued 2 aksarfs g sherp,

2MM @nplle@brBipRREd aghihstth Felalifkd cdQe INLEEPESs oliility oPthe LOARMARI.Dr ugs wer e
perfused using a Biologic MEV-9/EVH 9 rapid perfusion system [00302

1A

recdP8?¥ys werlybdity viives @regmp ek eergBlst abl y expressi ng hERG channel s.

Cells were cultured on 12 mmround coverslips (German gl ass, Bellco)

anchored in the recordi ng chanber using two platinumrods (Goodfellow.

hERG Xt s AteenseSpBbédy usi ng an activating pulse to +40 nV for 10

00 n®

fol I \ggeghiby a digbihe GYR £MmPMULSK HDWBO Weﬁa@rdnat?&loome B FhBgs pRb&at LAl

was -80 nV. Pul ses were applied every 20s and all experinents were
per fIAVIRRdThet dibiBermsctienip &rpepfaired to 2 9 NPNOaY axignta i iFsboiton30a] nockB4ehdnd

val %%sp‘ﬁ?tﬁgujﬁ%lfgﬁ!@ér@ql\/f B{ratg%ﬁé Bfg%rg%%gmtté?éﬁeﬁa%rc {th@adgol d difference

bet ween and t he unboun

g2ut

X concentrations of the test conpound

obt di0A28Blat r elhevizmat canentrapeutangeddiowe 204EM deénM med equp! didwiohtsteps bithaifimeld

fr O%M@@ croﬂt;engti%‘n ggogﬁdt te)(%%?d S‘%l fd‘bl#?/f g%pe)?e[ 1991%&&11(!: ffe cr(nqlgrugogxgg gpéaj&ff‘b& @l

11
response curves, curre I tude was neas uri ng t he

plate

vol tamdecrstsaparaferers pot foCealibratién ¢ft4-mgs ofthcmmwe®adpeat | on-r esponse data was
per f usi t.h tion; 1 1PCT/ . 5 T + b
D PO o e R e R e 0 o P R T i
maxiplaten are shporss@mahdndir aswhiiellighs n@p@copchyisldeguadividml paturbeofuhe grecpitate per

cal cul ate both |1 C50.(where y = 50 an is the | val ye nd | re
= SRy PGt Gyt e B Pt By R
| nc. onsofritwaraewinels tha sedpdund aglehrs completelfyidissalvagl.is (h 0306} tTRabd epdrdblgivewer the

su rises the results, obtained.for the.selecte Qnpounds t hat were
7ot ik ol W kAR P o B R hE M BOTREP AR
[00290] Solubility values are reported in pg/mL

Example 4.3  Plasma Protein Binding (Equilibrium Dialysis)

[00291] A 10mM stock solution of the compound in DMSO is diluted with a factor 5 in DMSO. This

solution is further diluted in freshly thawed human, rat, mouse or dog plasma (BioReclamation INC) with a
final concentration of 10puM and final DMSO concentration of 0.5% (5.5ul in 1094.5ul plasma in a PP-
Masterblock 96well (Greiner, Cat no. 780285))

[00292] A Pierce Red Device plate with inserts (ThermoScientific, Cat no. 89809) is prepared and
filled with 750pL PBS in the buffer chamber and 500uL of the spiked plasma in the plasma chamber. The
plate is incubated for 4 hours at 37°C while shaking at 230rpm. After incubation, 120uL of both chambers is
transferred to 360uL acetonitrile in a 96-well round bottom, PP deep-well plates (Nunc, Cat no. 278743) and
sealed with an aluminum foil lid. The samples are mixed and placed on ice for 30min. This plate is then
centrifuged 30 min at 1200rcf at 4°C and the supernatant is transferred to a 96 v-bottom PP plate (Greiner,
651201) for analysis on LCMS.

[00293] The plate is sealed with sealing mats (MA96RD-04S) of www.kinesis.co.uk and samples are
measured at room temperature on LCMS (ZQ 1525 from Waters) under optimized conditions using

Quanoptimize to determine the appropriate mass of the molecule.
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10 7 176 3 137 176 10 82 [00307]A difference of 100 fold or greater

indicates a |l ow potential for QI prolongation. Therefore it can be seen

t hat conp&oadlmnoﬂmnpound 37, Conpound 176 has a nuch | oceErp@vesdsdmnl QI
ion issue. Exanple 4.5 Mcrosomal stability [00308] A 10nM st ock

prol on

sol U@Pgﬁf lof coﬂ’ﬁo%ﬁ‘ﬂlef ﬁrem@@%@ WMt with a doy et lln#/lamﬁg']vw%wa%dﬁ@%
buf f @imddkd/arl soRem B Gadle@RnEle] TIRI AhBle(WAsaln8hder pafitivdQor! §RA8 ardREBridge C18
pre-incubated at 37C. [003091 401Lit of dei.oni sed water was added tq a well
of POV {pt Spimeneclvpn.ffam Barera f Botpdvengadisnt fosa toehye tingnd 2 ipEeyasd ranges
Sci em;ﬁi;%@to@sq,g)re i ncubat ed at 37C [00310]A

A ucose- 6- phophat e- dehydr ogenase ( wor ki ng stock sol ution was

prepPEW]i n 182ATEH BB Rt @mpedidR ths hvffﬁzt ch#abep padBeiplaving cambg fsrecopsidereda
CO- ft@%@@bo%g%ﬁédﬂﬂ nﬂlewgélgtagegoﬁﬁ'@t%%h@mamgﬂmhgroﬂﬁfﬂemm WRSwARNERAESEH | N
dei oni sed water and placed on ice before use. [00311] A final working

sol uhs BT tritciserpgrdorrdtemasingr osomes ( Xenot ech) of a species of interest

( huppaggToUS e, THAbiubARTLS t}gr&)\ﬂp%ﬁi h Beshil had FERRAN] B8 LAC RS AES
prepared and this mx was I ncubated for no |onger than 20 mnutes at rodom
t enpeicwsepeto POEBAPRIIEL picpipdiftion freobpereedeacted conpound dil ution was added to
401Lit of pre-heated water in the Matrix tubes and 301Lit of the m crosomal

m X Mas, d. ncentrations were 31 LLM conpound, |ng
m Ccroso ?éjﬁﬁ .LlEbl%fm}oy%gﬁ% MyCl12, 3.3nmM gl ucose- 6-phosphate and 1. 3nM

NADF{0025[1)0313]PrxtﬁnmlemeEplpémgzémageassasmmihq@yEBGr@@hpbundssay time zero MeOH
or ACN was added (1:1) to the well before adding the mcrosomal m x. The

pl ates were sealed with Matrix Sepra seal sTM (Matri x, Cat. No.4464) and
shak&h! Corventidnglwimbeafideicentupe conpl ete m xi ng of all conponents.

[00298] Whole-cell patch-clamp recordings were performed using an EPC10 amplifier controlled by
Pulse v8.77 software (HEKA). Series resistance was typically less than 10 MQ and compensated by greater
than 60%, recordings were not leak subtracted. Electrodes were manufactured from GC150TF pipette glass

(Harvard), resistance was between 2 and 3 MQ.

[00299] The external bathing solution contained: 135 mM NaCl, 5 mM KCl, 1.8 mM CaCl,, 5 mM
Glucose, 10 mM HEPES, pH 7.4.

[00300] The internal patch pipette solution contained: 100mM Kgluconate, 20 mM KCl, 1mM CaCl,,
1 mM MgCl,, 5mM Na,ATP, 2mM Glutathione, 11 mM EGTA, 10 mM HEPES, pH 7.2.

[00301] Drugs were perfused using a Biologic MEV-9/EVH-9 rapid perfusion system.

[00302] All recordings were performed on HEK293 cells stably expressing hERG channels. Cells

were cultured on 12 mm round coverslips (German glass, Bellco) anchored in the recording chamber using
two platinum rods (Goodfellow). hERG currents were evoked using an activating pulse to +40 mV for 1000
ms followed by a tail current pulse to =50 mV for 2000 ms, holding potential was -80 mV. Pulses were

applied every 20s and all experiments were performed at room temperature.

4.4.2 Data Analysis

[00303] ICsp and ICy values were calculated for each compound tested. The fold difference between
the 1Cy and the unbound C,,,x concentrations of the test compound obtained at relevant therapeutic doses as
determined by results obtained from the rat CIA model was calculated.

[00304] For the concentration response curves, peak tail current amplitude was measured during the

voltage step to -50 mV. Curve-fitting of concentration-response data was performed using the equation:
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[ 00314] The sanpl es which were not stopped are incubated at 37C, 300r pm and
after 1 hour of incubation the reaction was stopped with MeOH or ACN (1:1).
WD 2010/ OWO29RATIIEP2009/ 059605 [00315] Aft er stopping tREeTEP2aQVIOSNH0E he
sanpl es were m xed and pl aced ce . n to _precipitate the proteins.
The plates were then cent¥i F‘Jggg %U(r]n*ﬁo 6(019 @} at 4C and the

SUPEDIIANt  Washed ARSHiBITUBretnd, B& MaiRliinGBpEReRh&t & A1 ipdeihis eagallaﬁ &n for
anal ysis on LCVS., [00316] These pl ates were sealed with sealing

( MadBREEDR SHewRte Rk ik ionehsTe ¥ & éom@daﬁﬂths Erp Vo) \iad Eoop st ea 29@114 ‘btﬁrﬂ‘e IC20
t errp@ru@) G SHhPMA-RM e dSaipddr tslsmré/\ﬁlt:%&)wamd@srus@pﬁ)f M e mendi tions using

timze to determ ne the appropriate mass of the parent nol ecul e.
[ oos[ﬂg?ﬂﬁle sanfiPEdXihslow samamRyse dhearru ot ingdiier the slesird eamroupds tharpyers tested.

Sol vent A was 15nmM ammoni a and sol ¥ggi.gBxwas net hanol or acetonitrile,
depending on the stop solution used—The sanples were run ynder positive
ion spray on an ‘(QOFIH’QEH(US 3. HERC 2. 1 x 30m{r)1*‘01§‘dilf§¢mncefrom Waters. The
sol vent gradient [Jad a total Ty time of 2 mpures and ranges from5%B to
95% B. [00318] Peak area fromthe parent conpgund at tine O0|was considered
to be 100% remai nilig. The per cedt age remai ni nd3after 1 hour incubation was
cal cul ated from tipme—6—and was tecutated—as the percentage renmai ning The
solubility of the conpound in fhe final test |[concentration|in buffer is

i nsp@03¢y by m diffesnope 1a016bld @udats imlicetes e pov fotahtial[fOOIL Blokineatdat @haerore it

ComsanRn Tk APk R o BTGy caorRal e G5 (Fkh Begh ek L iy it

Conmpesund # Human (% Rat (/o) 12 70 94 15 43 14

Example 4.5  Microsomal stability

[00308] A 10mM stock solution of compound in DMSO was diluted 1000 fold in a 182 mM
phosphate buffer pH7.4 in a 96 deep well plate (Greiner, Cat no.780285) and pre-incubated at 37°C.

[00309] 40uL of deionised water was added to a well of a polypropylene Matrix 2D barcode labelled
storage tube (Thermo Scientific) and pre-incubated at 37°C.

[00310] A Glucose-6-phophate-dehydrogenase (G6PDH) working stock solution was prepared in
182mM phosphate buffer pH7.4 and placed on ice before use. A co-factor containing MgCl,, glucose-6-
phosphate and NADP+ was prepared in deionised water and placed on ice before use.

[00311] A final working solution containing liver microsomes (Xenotech) of a species of interest
(human, mouse, rat, dog), previously described G6PDH and co-factors was prepared and this mix was
incubated for no longer than 20 minutes at room temperature.

[00312] 30uL of the pre-heated compound dilution was added to 40uL of pre-heated water in the
Matrix tubes and 30puL of the microsomal mix was added. Final reaction concentrations were 3uM compound,
1mg microsomes, 0.4U/mL GDPDH, 3.3mM MgCl,, 3.3mM glucose-6-phosphate and 1.3mM NADP+,
[00313] To measure percentage remaining of compound at time zero MeOH or ACN was added (1:1)
to the well before adding the microsomal mix. The plates were sealed with Matrix Sepra sealsTM (Matrix,
Cat. No.4464) and shaken for a few seconds ensure complete mixing of all components.

[00314] The samples which were not stopped are incubated at 37°C, 300rpm and after 1 hour of
incubation the reaction was stopped with MeOH or ACN (1:1).
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36 11.65 72.41 37 70.98 79.47 57 42.75 34.5 72 4.88 2.2 78 78.21 93.85 92
30.21 23.6 163 53.64 39.78 176 157.1 90. 21
WO 2010/010191 PCT/EP2009/059605

[00315] After stopping the reaction the samples were mixed and placed on ice for 30min to precipitate
the proteins. The plates were then centrifuged 30 min at 1200rcf at 4°C and the supernatant was transferred to
a 96 v-bottom PP plate (Greiner, 651201) for analysis on LCMS.

[00316] These plates were scaled with scaling mats (MA96RD-04S) of www.kinesis.co.uk and
samples were measured at room temperature on LCMS (ZQ 1525 from Waters) under optimized conditions
using Quanoptimize to determine the appropriate mass of the parent molecule.

[00317] The samples were analyzed on LCMS with a flow rate of ImL/min. Solvent A was 15mM
ammonia and solvent B was methanol or acetonitrile, depending on the stop solution used. The samples were
run under positive ion spray on an XBridge C18 3.5uM (2.1 x 30mm) column, from Waters. The solvent
gradient had a total run time of 2 minutes and ranges from 5% B to 95% B.

[00318] Peak area from the parent compound at time 0 was considered to be 100% remaining. The
percentage remaining after 1 hour incubation was calculated from time 0 and was calculated as the percentage
remaining. The solubility of the compound in the final test concentration in buffer is inspected by microscope
and results are reported.

[00319] The data on microsomal stability are expressed as a percentage of the total amount of
compound remaining after 60 minutes.

TABLE X — Microsomal stability

Compound # | Human (%) | Rat (%)
12 70 94
15 43 14
36 11.65 72.41
37 70.98 79.47
57 42.75 34.5
72 4.88 2.2
78 78.21 93.85
92 30.21 23.6
163 53.64 39.78
176 157.1 90.21
182 19.33 19.23
190 2.13 25.64
192 127.2 77.62
197 46.6 59.41
198 65.8 72.45
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182 19.33 19.23 190 2.13 25.64 192 127.2 77.62 197 46.6 59.41 198 65.8
72.45 WO 2010/ 010191PCT/ EP2009/ 059605 Exanple 4.6 Caco2 Perneability
[ 00320] Biwdiznﬂmlimmal Caco- 2 assays were perforned as destmPbed/ osEshdW.
Caco- 2 cie 2 \é\@fe obt ai ngd from European Col | ection of Cell Cultures

( ECAE@mP 8696269y ear{iWused after a 21 day cell culture in 24- well

Tr angesid] pl at]ﬁschl(eﬁio‘éﬂﬁl’aca_ %Esséﬂéw&apﬁiormwmi%&elm&@w atdcsLwelld wM@btﬁalﬁ&pded

in plating nedi umconsistin + 1% NEAA + 10%
( FetféqneFWﬁ%eaP Cpllsetignpiesty Cstlﬁube@ <E%%C r@af?@#&%%%a@wa%’ga@af Byktay coll cultgreda%

[ 003241 ThesstveAPRltek Bfigke N e-560Rm®INds (propranol ol and rhodanm nel23 or
Vi an astine, all purchased from Sigma) were prepared in Hanks' Bal anced

Sal t10832 1t i on 28Rt ilHIEY wors sendefiEpEiatiigPdiam capvbting @6 @MEM ¢ EleMANet A cal
(125%ah) +qr()0/(b@§sadF@1taer1@He Iﬁ) @Q@/J—MS&B afﬁé%e%luﬁ{ whst@anbe@BaYel L 3ph@t e assenbly

at a concentration of with a final DMSO concentration of 0.25%
[00322] Test and reference compounds (propranolol and rhodamine123 or vinblastine, all purchased

from Sigma) were prepared in Hanks’ Balanced Salt Solution containing 25 mM HEPES (pH7.4) and added
to either the apical (125uL) or basolateral (600pL) chambers of the Transwell plate assembly at a
concentration of 10 uM with a final DMSO concentration of 0.25%.
[00323] 50uM Lucifer Yellow (Sigma) was added to the donor buffer in all wells to assess integrity of
the cell layers by monitoring Lucifer Yellow permeation. As Lucifer Yellow (LY) cannot freely permeate
lipophilic barriers, a high degree of LY transport indicates poor integrity of the cell layer.
[00324] After a 1 hour incubation at 37°C while shaking at an orbital shaker at 150rpm, 70uL aliquots
were taken from both apical (A) and basal (B) chambers and added to 100uLl 50:50 acetonitrile:water
solution containing analytical internal standard (0.5uM carbamazepine) in a 96 well plate.
[00325] Lucifer yellow was measured with a Spectramax Gemini XS (Ex 426nm and Em 538nm) in a
clean 96 well plate containing 150pL of liquid from basolateral and apical side.
[00326] Concentrations of compound in the samples were measured by high performance liquid-
chromatography/mass spectroscopy (LC-MS/MS).
[00327] Apparent permeability (P,,,) values were calculated from the relationship:
Py = [compound]acceptor final X Vacceptor / ([cOMpound]aonor initiat X Vdonor) / Tine X Vdonor / SUrface area x 60
x 10 cmy/s
V = chamber volume
Tis = Incubation time.
Surface area = 0.33cm’
[00328] The Efflux ratios, as an indication of active efflux from the apical cell surface, were
calculated using the ratio of P,,, B>A/ P, A>B.
[00329] The following assay acceptance criteria were used:
Propranolol: P,,, (A>B) value > 20(x10 cnv/s)
Rhodamine 123 or Vinblastine: Py, (A>B) value <5 (x10° cn/s) with Efflux ratio >5.
Lucifer yellow permeability: <100 nm/s
Table XI — Caco2 Efflux rate

Compound # P, A>B Efflux ratio
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Compound #PapppiarBizbkinerc stati o WO 2010/ 010191PCT/ EP2009/ 059605

M SG6d30)

Caco2 Ef

Papp (A>B) val ue > 20(x10-6 cm's) Rhodam ne 123 or
X10-6 cns) with Efflux ratio >5.
nms Table Xl

flux rate
(x10-6

Compounds are formulated in PEG200/physiological saline or PEG400/DMSO/physiological

saline mixtures for the intravenous route and in 0.5% methylcellulose or 10-30% hydroxylpropyl-B-

cyclodextrine pH3 or pH7.4 for the oral route. Test compounds are orally dosed as a single esophageal gavage

at 5-10 mg/kg and intravenously dosed as a bolus via the caudal vein at 1 mg/kg. Each group consists of 3

rats. Blood samples are collected either via the jugular vein using cannulated rats or at the retro-orbital sinus

with lithium heparin as anti-coagulant at the time points in the following range: 0.05 to 8 hours (intravenous

route), and 0.25 to 6 or 24 hours (oral route). Whole blood samples are centrifuged at 5000 rpm for 10 min

and the resulting plasma samples are stored at -20°C pending analysis.

4.7.2
[00331]

Quantification of compound levels in plasma

which the mass spectrometer is operated in positive electrospray mode.

4.7.3
[00332]

Example 4.8
[00333]

7-Day rat toxicity study

Determination of pharmacokinetic parameters

Plasma concentrations of each test compound are determined by an LC-MS/MS method in

Pharmacokinetic parameters are calculated using Winnonlin® (Pharsight®, United

A 7-day oral toxicity study with test compounds was performed in Sprague-Dawley male rats

to assess their toxic potential and toxicokinetics, at daily doses of 100, 300 and 500 mg/kg/day, by gavage, at

the constant dosage-volume of 5 mL/kg/day.
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12 23.3 0.82 15 25.8 0.91 36 36.55 0.89 37 23 0.85 72 14.93 1.31 78 2 1.5
163 13.4 0.85 176 10.6
WO 2010/010191 PCT/EP2009/059605

[00334] The test compounds were formulated in 30% (v/v) HPBCD in purified water. Each group
included 5 principal male rats as well as 3 satellite animals for toxicokinetics. A fourth group was given 30%
(v/v) HPBCD in water only, at the same frequency, dosage volume and by the same route of administration,
and acted as the vehicle control group.

[00335] The goal of the study was to determine the lowest dose that resulted in no adverse events

being identified (no observable adverse effect level - NOAEL). Compounds 37 and 176 were tested in this

protocol.
[00336] The NOAEL levels for Compounds 37 and 176 were both estimated at 500 mg/kg.
[00337] It will be appreciated by those skilled in the art that the foregoing descriptions are exemplary

and explanatory in nature, an as indiced intended to illustrate the invention and its preferred embodiments.
Through routine experimentation, an artisan will recognise apparent modifications and variations that may be
made without departing from the spirit of the invention. Thus, the invention is intended to be defined not by

the above description, but by the following claims and their equivalents.

[00338] REFERENCES

Choy EH, Panayi GS. (2001). N Engl J Med. 344: 907-16.

Chubinskaya S and Kuettner KE (2003). Regulation of osteogenic proteins by chondrocytes. The international
journal of biochemistry & cell biology 35(9)1323-1340.

Clegg DO ¢t al. (2006) N Engl J Med. 2006 354:795-808. Glucosamine, chondroitin sulfate, and the two in
combination for painful knee osteoarthritis.

Firestein GS. (2003). Nature. 423:356-61.

Kachigian LM. (2006) Collagen antibody-induced arthritis, Nature Protocols 2512-2516:

Lee DM, Weinblatt ME (2001). Lancet. 358: 903-11.

Legendre F, Dudhia J, Pujol J-P, Bogdanowicz P. (2003) JAK/STAT but not ERK1/ERK?2 pathway mediates
interleuking (IL)-6/soluble IL-6R down-regulation of type II collagen, aggrecan core, and link protein
transcription in articular chondrocytes. J Biol Chem. 278(5)2903-2912.

Li WQ, Dehnade F, Zafarullah M. (2001) Oncostatin M-induced matrix metalloproteinase and tissue inhibitor
of metalloproteinase-3 genes expression in chondrocytes requires janus kinase/STAT signaling pathway.
(2001) J Immunol 166:3491-3498.

ODell JR. (2004) Therapeutic strategies for rheumatoid arthritis. N Engl ] Med. 350(25):2591-602.

Osaki M, Tan L, Choy BK, Yoshida Y, Cheah KSE, Auron PE, Goldring MB. (2003) The TAT A-conatining
core promoter of the type II collagen gene (COL2A1) is the target of interferon-gamma-mediated

78



0.8 192 12.5 2 Exanple 4.7 Pharmacoki netic study in rodents
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[00337]1t wll be appreciated by those skilled in the art that the
foregoing descriptions are exenplary and explanatory in nature, an as
i ndi ced iwbDenthadotde illustrate the invention and its preCempreansdsodii nent s.

Through routine experinmentation, an artisan wll recognjse_appar.en
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for pajnful. kne oa itis i tein GS. (2003). Nature. 423:356-61
Kac rﬁ)‘tjl’ %ﬁ* I'ERW“{ %S‘E'ﬁ@l’aﬁ # E{;‘&hanaﬁ&f 6{9@ ﬁ‘?&‘af}@é‘d’fﬂﬁt apymationgnd bR EPYiiBol s
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Dudhi a i. P?jol J- P, Bogdanowi cz P. (2003) JAK/ STAT but not ERK1l/ ERK2

pat hway %@8'ﬁtes interleuking (IL)-6/soluble IL-6R down-regul ation of type
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chondrocytes. J Biol Chem 278 2903-2912, Li . . Dehnade F afarullah M
(2001) EHEBEERS tﬁefmef%ﬁﬁ%ay wef@ﬁ%%?n-mgﬂ% ag Bt é}%@ﬁ% %6%239811‘5 i nhi bi t or
of meklald RPK @higd REs SV $aHeaSSSIRY PINe §GiudBtsh M, BN ATosiayE £SY In@Ghl I, eSnajnd i,

ki nase/ TA%FS'S al i gﬁ» th : . FZN?Ol SI ngn.f66:3491:34 8. O.Dell JR
(2004) @H%‘P%(b é( uﬂ’i"ﬂe @t‘?%ﬁ%?@éo?‘bﬁﬁ?tﬁ%ﬂ%ﬁ‘ﬁwe %i‘]L‘LbH?ri SUPIEESSn g 61“’33“‘7\9&8‘.
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collaggﬁwH@ngl?g§f%Al) is the target of interferon-gama-nediated WO

201 0R A0, REPESHhHERAOR) RDEBATId cHohdxiis hidfabsélid abhuimBliteh andhOtyisesd inteeutissment

for ST E{al h?’-%Aﬁ H9?d JAK2. BiochemJ 369:103- 115. Oste L et al., ECTC
Mont r eal 2@ ?Pg%‘ﬂié “throughput et hod of neasuring bone architectura

di st3uRantie,iMazaodB D ICISAr#ine €D dBaridi A Cap ST ARDCRaedres Y2601 Aanchibratiager R,

Lago F,. Gonez Reino JJ aljllo. Q. (2005) Signallin at. y involved in
O i Wecss LRty SE& byt ARRTI oS e BENE b B et
ef f ect mfhritieRhéun.wébod-nt erl eukin-1. Arthritis Research & Therapy
7: R581- R591. di r MA, it Lampe P Riley JK Arthur )
PN I AT ol o= W oy R PR ol IV e R ey e RAL e
E1srupuhagxﬂﬁnhh@hﬂﬁﬁkagmmg.Hﬁgﬂg&spates obligatory an? ggnrgdgngagt goles
of the | in oki pe-i.n .bi icr onse : . 373- . Sins
R e N Beosl o R M S Sae b B Fia T RORRER R TR soante e
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o008 p sy TokoRaih Tonaton o, Bt TuSnids ot iabhd Prati o it
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induced arthritis in rodents. Br J Pharmacol. Apr;150 (7):829-31.
[00339] All publications, including but not limited to patents and patent applications, cited in this

specification are herein incorporated by reference as if each individual publication were specifically and

individually indicated to be incorporated by reference herein as though fully set forth.
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[ 00339] AIl publications, including but not limted to patents and patent
applications, cited in this specification are herein incorporated by
ref er encewa=oinolemeh i ndi vi dual publication were speci f IPCAIHPR00060605
i ndi vi du Iég}indkﬁiigd to be incorporated by reference herein as though
fuII@Igéf 010/ 010191PCT/ EP2009/ 059605 [ 00340] From t he f oregoi ng
descy.i pt i QBomYRhi RYSrdR FérfRlt @Ms and changes in the conpositions and
met hods of this invention will occur to those skilled in the art. Al such
EQ_ f the appended clains are intended
o;éd<ge understood that factors such as
capacity of the various conpounds can
contribute to discrepanci es betfe@n the activity of the conpounds in the in
vitro biochem cal and cel lul ar &ssays. [00342] At | east sone of the chem cal
nanes of conpounds of the inventyon as given and set forth in this
application, nmay have been generatjed on an autonmated basis by use of a
comercially avail abl e chem cal i ng software program and have not been
i ndependently verified. Represent@inve prograns performng this function
i ncl ude the Lexi chem nam ng tool sold by Open Eye Software, Inc. and the
Aut onom Software tool sold by MDLIl Inc. In the instance where the indicated
chemi cal name and the depicted structure differ, the depicted structure
will control. [00343] Chem cal structures shown herein were prepared using
either ChenDraw(r) or 1SIS(r) /QRAW Any open val ency appearing on a
carbon, oxygen or nitrogen atomin the structures herein indicates the
presence of a Hipdhygescutieadinacoppiablesat théipefal center exists in a structure
but no spg Cbﬁdr&a&h%aﬁogmﬁgﬁ ycérﬁprﬁﬂl Wy fflhrntal&itiGdlly" BlecdpBBFee carrRRP! ghd 2
enantionmers associated with the chirall structure arée enconpassed by t
st r udpiirgeuticaly Hiator e pﬁ@v@;zmﬁ%%wlwm IS CLAAMED IS 1. A
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proliferative diseases.
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