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[0019]Various groups have implicated JAK-STAT signaling in chondrocyte biology. Li et at (2001)
showed that Oncostatin M induces MMP and TIMP3 gene expression in primary chondrocytes by
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degenerative joint dlseases SUMMARY OF THE INVENTION [0024]The present

invention is based on the discovery that inhibitors of JAK are useful for the treatment of diseases
involving cartilage degradation, bone and/or joint degradation, for example WO
2010/010191PCT/EP2009/059605 osteoarthritis; and/or conditions involving inflammation or immune
responses, such as Crolm'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.
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Rab HcR4bR43)n1 _LA Cyl(R3a)m2 wherein Cyl is selected from aryl and heteroaryl; LI is selected
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and dro yl; eachﬁ v is%xlln pé%} E&rﬁgé@éﬁctg rom C-C 7&? subsei[ait teed 01-06 alk u% nal\Icl:lf?T
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e
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cycloBHy fsmwum@mﬁlu%@bﬁmwmm@ﬁmw%@f@mwlaﬁﬁ@w%amgﬂtm&%ﬂorl\é‘?f§a‘ﬁ§tututed
5-10 membetgdsheirroarst; @acliaaBﬁl@, Réﬂa&m@ﬁﬁ:& indreepandenty-selested Kamind, eetptats alkyl,

subs tuted I-C6 alkyl, 3 C7 cy cIo titute C7 c cloal r s0,1,2,
or 3; I[an nl%s ‘Of)anfnﬁcéu i f(|c))rro &gt?in ‘déiq K’f{fz ior§éﬂ>éfl\?flsj c)gp%&%%)%ﬁ%ﬁﬁa) and
R31' ﬁ@@ﬁ?@@ﬁ%ﬁgﬁdba}lﬂ%) aryl or 5-10 membered heteroaryl, then n1is |, 2, 3, or 4; or

pharmgeytically aggeplabls.saliaer seinaies theweof or selvates of éhmlaaymaﬁ@utvipallm agcgptable
salts. 6]lIno as ect, there is provi co d according.to Formula V a: NN /h 4< Vla or
A8, SRR e

phar ical acce ?a% %ﬁgia of S6ivate thefeof or a sBaté of the | ﬁla‘%né%r@u%gg ccep¥ab|e

salt. [EO2Riomncd TaKITerab pett/ i presdimginvémtivh &Wsﬂpﬁéﬁﬁhﬁ@w@ah@mﬁﬁ&smbmm@mpnsmg
a compaind Qﬁliﬁ%dﬂ\b%mige@mxﬁcﬁ&@ﬁm%’sH%b@@fﬂﬁtsemimeﬁﬂliagdﬂu%&d%ﬁﬂl&ﬁ@@ﬁﬁg@f the
invention, e pharmaceuical compesiion ¢an comprse, o0, 1ot AL sempeyadk, desctived
and inducible mmc oxide synthase (NOS2), which mediates the production of nitric oxide (NO). Otero ef al.,
(2005) showed that leptin and TL1-beta synergistically indoced NO production or expression of NOS2 mRNA
in chondrocytes, and that that was blocked by a JAK inhibitor. Legendre ef al. (2003} showed that
IL6/IL6Receptor induced downregulation of cartilage-specific matrix genes collagen I, 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 af, 2007, Mol Immunol. 44(10):2497-506), where mutations in
JAKZ have been identified. This indicates that inhibitors of JAK in particular JAK2 may also be of use inthe
treatiment of myeloproliferative disorders. Additionally, the JAK family, in particular JAKI, JAKZ and
JAK3, has been linked to cancers, in particular leukaemias e.g. acute myeloid leukaemia (O’Sullivan et al,
2007, Mol Immuno!, 44(10):2497-506; Xiang er al., 2008, “Identification of somatic J4K] mutations in

patients with acute myeloid leukemia™ Blood First Edition Paper, prepublished online December 26, 2007;



compounds as described herein is useful in the pharmaceutical compositions and treatment methods
disclosed herein, are all pharmaceutically acceptable as prepared and used. [0028] In one example,
there is provigedm/method of treating a mammal susceptible to or afflictegewitty sueoaxdisign from
among_ those listed herein, and ticularly, such condition as may be associated with aberrant JAK
et R e S R i B AR BB AU o ot Aot r
examp@mteganﬁh!ﬁmisimwmamgi_it{@nwmw% dnﬂl_smiﬁ_ﬁﬁti&mem_lsi rimrrﬁjmém'sqabﬁsesgmgﬁ@as_ _
Crohps gisegsessheumateid.athiitisopsonasis. alargig diway S diseasests, orastha Rinitiz), juvenile

idiopathic arthritis, colitis, inflammatory bowel| diseases, endotoxin-driven disease states (e.g.
compPifianbRESEHET By hald SRyl b ehioMit SrddtoxirrEaiedabntititting o Y ERt Sh e iac
fa_iIur@éu;dise'asasdimddxlvhmgthpaﬁrm@@éiwmlag@mmmm@@cd}seases involvi_ng the (_anabolic
stimy{gjiqy of chondrogytes), copgeniial cartiage malfgrmationg, diseases associate 1~r¥%£9-aﬁve

hypersecretion of IL6 and transplantation rejection (e.g. organ transplant rejectf“bn). Inhibitors of JAK
can &HSBTHYLEBHTItaRR TR thetfehinsht &rs?sﬁféraﬁ\?@mi ke RYRASETHAY the sliRers 6f JAK
find applicationdivihefkeatmenhelinadcess iespebitdly lakkaeaTasignlolitdumionese Yokiesine
lelonyasAGaIR RIASIAIG saNter naRAT b smbednent dsriasad s f.meltgd pripling
conditions selected from inflammation, such as rheumatoid arthritis, juvenile |d1|opat ic arthritis,
psorigbiitel ik apRays dise Hel & ghaistrimet hfi stk yisFfieimmatory bowel diseases (e.g. Crohn's
disegsezzplitis), endairxinidiiuemaiseagR:staiasygn CORPIGAIIgRSIARSI HYPARS SWERIN! Shronic
endofoxin states contributing to e.9. chronic cardiac failure), and organ transplant rteé'ﬁption;tand
cartilage, bone anH/orjoPn% éng? alu%% or 8eléé1ne%5??@r%,csuc a8 Gstéodrthritis, which method'
compagesadivimsitriniraisefdene aniva oo vae iomweordcbtitevpHabhracedlicaltompuositions or

comfﬁgmg@@%@m If;!f@&cme%@n &%&%ﬁ&jﬁé@gﬁﬁ&k@&ﬁ%@ @r’fﬁ@eﬂ&qgc%l. ireating @ymml mab%ﬁ%plti_blle to
or a ICte Wit roliferative disorders In C ncer, . ours), e as utlpe
e B B R R A o i e o
the pHenrepdematicaiicdiip daitibisaymeoiidp eGirnisphidieinidasorb uthf0o29altinbnenagpeetsthere is
provigrd3he use ofig eampouRAAsdelingd aboedn thesmrnuiacteof amedicament. 40R#P131 In

one aspect, there is provided a compound as defined above or a pharmaceutical composition as
definbi EVERRP RN IR A58 HifeRt RGBT A LSRRI STAR b TRt s B RA Ry b e
degradetibgrademeraiod e ajpitcdegrabidtioandor exaditple ostdvag nftisuandio pconditions pawah/ing
inflamateN ASHMMHNE L SRORSRS d SHAAS _g&l@{gi@, disgareathaymateid-artitis peoriasis. allergic
airways djsease %ﬁ’hg asthma, rhinitis), juvenile |cg|opath|_c arthritis, colitis, inflammatory bowel
dised SEEIE IR VI i Se L SUATER &Y RO8 R fEStShs SHEPEYPLESTS RS SPMréhte
endotoxiriisitites dontbipatingitecsy. gr chroniccedotlizsio filer epndibegise ®invoklingiimpaiandénitcf cartilage
turnoyer, (e GisRRge R %F‘&aﬁﬂ%@%%(@l{@éﬁ%s@&%b@%ﬁﬁ)&%ﬁé’ £eRgRNaLGRIRge

wi

malformations, diseases associated hypersecretion of IL6 and transplantation rejection (e.g.

| ! | g
orgaIATSHTERY r&fB8HEHY. 50383 R?g{g”&??g%edjigeﬁs%'f’ﬁ%@ﬁﬁifé”r“ﬁ]s@yﬁ?rlsr?gﬁ‘é’ﬁtr‘r‘feﬁ[t%raﬁ?evention
of a conglitiohiselegied drgpethvose listedine nejestpajtidulériyosuchl s8nditieiss Asdapylibgiessodiated with
aberrant JAK AGHVieSHED asdiseases.invalying cartilage deprdation, hane andigr joint degradation,

for example osteoarthritis; and/or conditions involving inflammation or’ immune responses, such as
CrohffaHe3RE e ITHIATEIE AT HHS POt S alittit SIAMEg e R SEOTR'g Carifimal YHRFTHRSY, juvenile
idiopaﬁﬁm_iarstltiﬁ:ti@"pnoﬁttszidm‘lamnmmumw Wsdf&eésﬁsnammmad md%r_h/ei:‘aaﬂimease&tatmsf(ﬁr@. a
complicatiang af&l.PYRaRR SUIIGHOHERTNIGANM hexin. Siales coniHbutag I)Qel?eﬂr FRLNIG caydliac

failure), diseases involving impairment of cartilage turnover (éa.g diseases involving the anabolic
stimUIERSIFOPE Mot AESTRBRE it X hRimimRatHs  biseadesasbeideg i of
hypetsgaretiove dfibl Gianadsdransplantation rejection (e.g. organ transplant rejection). Inhibitors of JAR
can also find application in the treatment of proliferative diseases. In particular the inhibitors of JAK
find application in the treatment of cance pecially leukaemias and solid tumours (e.g. uterine
leiomyosarcoma, prostate cancer SYMMAR £ SRESNVENIIAN condition is selected from
inflarpga2dipn, suclTrs shewmmnatieidiarthrisiscjuvenie ddiepathitharthifibigoRsarRss .allergia arways
diseage (¢.0: asma, Linils). Ifammatorbouel dissases (&0, Grolns. disgase: Goliis), ..
endotoxin-driven disease states%e.g. comp ications after ypass sdrgery chronic endetoxin states
contributing to e.g. chronic cardiac failure), and organ transplant rejection; and cartilage, bone and/or
joint degradation or degeneration, such as osteodrtbritis. [0030a] In another aspect, there is provided
the use of a compound as defined above in the preparation of a medicament for the treatment,
prevention or prophylaxis of 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 diseases states (e.g.

complications after bypass surgery or chronic endotoxin states contributing to e.g. chronic cardiac
faihiirel diceacac invvolvzina imnairment of cartilane trirnover (e A diceacace invyvnlvvina the anabonlie




treatment or prevention of proliferative disorders, in particular cancer, (e.g. solid u ours), leuiraemias,
multiple myeloma or psoriasis. 100321 Also disclosed is a method for treating a mammal susceptible
to or afflictasionitiho416aridition that is causally related to abnormal IAK actil/FE3HaEEMEd herein, and

comprisesadiinisienng.an slieglie senianieating areandianievening amaunt olane Or more
of the Sﬁarmac’eurﬂqal compositions or compounds herein described. 100331 Also disclosed is a
compoumdtfot eSa T, theotesmbRES raFTevE HitAe (& Sordin Thatis chedil feraidét68BRbrmal JAK
activity[0034Alse-disslesedds methpdsforsynthrsizing-the cempoyndsias described kegein, with
representative synthetic rotoc%)lgt ?ng pa}@wa}xs déscl%gcd } er ?ﬁndiggarsgisninlglg%%lm@cagorgip ly, itis a
princip&rBBIE AT i EiEEowtiTe 10 provide a novel Series of compounds, Which ﬁar]pmo ity the activity
of SAKrEng thus prezentibetsentanlrivathticsihie wimulrsioausaflyndlaoes therede §O 036 tis further
an object ofthis digclosure.do-nrayiderd xii@&%ggn&@qg@dﬁlﬁwaftaﬁ%mxp;@&ma@@ad@dﬁes or
&

symptoms of same, such_as cartilage an or%J%rf]‘e cg_/e radation and relat?d in%amma&ionl anI(Ijl joint
g &

disedSR8 PRI be CAREATN telatetTd WA BPraR o634 RS 61 5

i ﬁ'é?—IS’Bj eCE6F s
disclpstitauis teeprbivicesplidrRataiiticslcctm posit onsthat rmiayherssedenatheltrbatmentot phévention
of a yarigty gé disease slates.ncludipgdhe diseasesassociated with.JAK activity sueh asdiseases

involving ca tilage degradation, bone and/or joint degradation, for example osteoarthritis; and/or
condm@%@ilﬁwﬁ%ﬁiﬁ%ﬁeﬁﬁﬁéﬁ*%iiﬁ?ﬁ%ﬁb%?ﬁéﬁé’@%,°§B’8ﬁséf§éf%§ﬁﬁ%“&%@§%€?iiﬂ’é?}ﬁ? S arthritis,
psorigsisnaliEygicsaiivwayiscdisaiae (Bga@sthmainthiniis)ajovenidéididbathiciarthyitstolitispg a
inflarg{rjnato%%bgwp{ngL%%gEes; endotoxin-driven disease states (e.g. complications after bypass surgery
or chfonic endotoxin states contributing to e..2. chronic cardiac failure), diseases involving impairment
of caffifdge tormevsniely. idisetseddtivohling dine anmoolits stirdiskieisn lsvelarufpeytes), congenital
cartilage malformations, diseases associated with hypersecretion of IL6 and transplantation rejection
(e.g. organ transplant rejection). Inhibitors of JAK can also find application in the treatment of
proliferative diseases. In particular the inhibitors gFIJAK intl appti¢ation in the treatment of cancers ,
PCT/EPZ 59605,tumours (e.g. uterine
leiomyosarcoma, prostate cancer). In a specific emha difvet the cgndition is selected from
inflammation, such as Crohn's disease, rheumatojd-atthritis, psoriasis, allergic airways disease (e.g.
asthma, rhinitis), juveni_leﬁeuap@pﬁ@ba@tkyiqtism j @qﬂ mmajary bowel diseases, endotoxin-driven
disease states (e.g. complications after B'ypass surgery/or chroriit endotoxin states contributing to e.g.
chronic cardiac failure), and organ transplant rejection; and dartilage, bone and/or joint degradation or
degeneration, such as osteoarthritis or cancers (e.g. solid tumours or leukaemias). [0038]Other objects
and atl %{ﬁll%lges will become apparent to those skilled in the art from a consideration of the ensuing
detailed descfiptiore!PEYANERDYDESERIPTION OF THE INVENTION Definitions [0039]The following
terms are intendgd.{o-have.the meanipgs presentsd therewithbelow ‘and eraussful o paderstanding
the description and inten%ﬁﬁ ope esent invention. [00401When describing the invention,
which may inclut& Eorp § “ph '?ﬁﬁ%}i%?é’al compositions

each R' is independently selected from C;-Ce alkyl, substituted C;-Ce alkyl, acyl, substituied acyl,

substinited or unsubstituted acylamino, substituted or unsubstituted C;-Cg alkoxy, substituted or
unsubstituted amido, substituted or unsubstituted amino, substituted suiﬁnyL substituted sulfonyl,
substitated or unsubstituted aminosulfonyl, sulfonic acid, sulfonic acid ester, carboxy, cyane,
substtuied or unsubsiituted Cs-Co cycloalkyl, substituted or unsubstitoted 4-7 membered
heterocycloalkyl, hale, and hydroxyl

each R™ is independently selected from C;-Ce alkyl, substituted C,-Cq alicyl, acyl, substituted acyl,
substifuted or unsubstituted acylamino, substituted or unsubstituted C;-Cq alkoxy, substituted or
unsubstituted amido, alkoxyearbonyl, substituted alkoxycarbonyl, arylalicyloxy, substituted
arylalicyloxy, substituted or unsubstituted amino, aryl, substituted aryl, arylalkyl, substituted

sulfanyl, substituted sulfinyl, substituted sulfonyl, substituted or unsubstituted aminosulifonyl,



containing such compounds and methods of using such compounds and compositions, the following
terms, if present, have the following meanings unless otherwise indicated. It should also be
'understoodtRZWHEN tescribed herein any of the moieties defined forth Beldf & 5e*Gubstituted with
~ avariety of sulstituenis;andi#hat theirespective definilignsareiniendes-to dneldessusk sobstituted
moieties within their scope as sef out below. Unlc?s_§ otherwis sttated, ih ([ggr '{subvgct)itéutecé" IS to be
defined as set Bl BERWS e LHBE D SHHINEF A JerstoSa tRat tha T Ga% urg% PaREPAHEATS" can be
considered intesghamgestie wher, bzad:dyénsim. [04h]The articles "a" and "an" may be used herein to
refer to one gr.t9 mMore AN CARHE-Alleast.ong)-Qh Regrammatical.ahiests ohisarliclec By, way of
example "an analogue” means one analogue or more than one analogue. [0042] Acyf or “Alkanoyf
refers to a radi€&te€®¥R20, where 122 is hydrogen, C1-C8 alkyl, C3-C10 cycloallcyl, C3-00
cycloalkylmethyik 4di@-membereddidterosystoalky|parypanylatio/dr 8- i miemberedshetenoat gt-or

heteroarylalkyl as defined.herei p, I amples | f imited.ta, fogmyl,
acetyl, cyclohe?fllgg?[%}o?]% (?f/%%ﬁﬁe%gylén?:?‘r@ C%Xﬁé%élﬂ%%ﬁ%ggdﬁﬁﬁgﬁﬁggﬁﬁggge% glag/nlacyf

groups are -C(GbsEi G 1LCBaRAd EE e 291 fE 6ECI6ReiPE MOFsh b sietBered Heteroaryl),
-C(0)-(CH2),(C3:£ t0ayetoad iy hnand -G (R)afan2X(4-d-mantheredihataracycloalkybizwdierein tis an
integer from 0 to 4..[0043]'Substituted Acyl-or 'Substituted Alkanoyf refers to a radical -C 2
wherein R2" is i} Sef’lpL(Iatf?ﬁl:ie(Jrrltli/lns &%ﬁﬁt}g“gll%ﬂ%u V§?ﬁl%[3’(¥ V\?ﬁﬁsﬁﬁg%r%y%%%ﬁtﬁuwgﬁ ek
2010/010191 PE&HER200%/05960BECHE)eisaK A U Tometbiistrsterocycloalkyl, C6-Clo aryl,
arylancyl, 5-1Qsmempergd heteroand-orheiciaandaliyh each of, whighissubstitotey with unsubstituted
Ct-C4 alkyl, halo, ungubstitu ed C%]Ei Qcalkoi(}/,uup_substitutcd C1-C4 haloallcyl, unsubstitutcd C1-C4
hydroxyalkyl, of (HEUBSRUTEF ERE 5 h&I651KOXY or hydroxy. [0044]' Acylamino' refers to a radical
-NR22c(0)R28, whereR2®:2 1 0, 1,2, or 3;andnl 18 0, 1,2, 3, or 4; is hydrogen, C1-C8 alkyl, C5-C10
cycloallcyl, 415;[Q,ig;:gtgggged heterocycloalkyl, C6-C10 aryl, arylalkyl, 5-10 rnemberd heteroaryl or
heteroarylalkyl and R23 is hydrogen,, Ci-Cs alkyl, C3-C10 cygloalkyl, 4-10 membered heterocycloalkyl,
C6-C10 aryl, arylafidF 5119 T’Qé’rf%)@’e)& h%?é\;g%rkﬂ SF FStEv r\ETa I?asmd%[?ﬁe%aﬁec%ﬁ’.a%&lea Blary
‘acylamino' include; but arenfietdirhiteday]. fbemylaming, ‘aeetiylamino, cyclohexylcarbonylamino,
CVC'OheXV'm%}hgﬁﬂ%?&BQ&ML% ng,.Denaoylamine andhenaearbanylamino Exemplans.acylamino
groups are -NR2vC(0)-C 1- C8 alkyl, -NR21'C(0)-(CH2)4(C6-C10 aryl), -NR23'C{0)-(CH2),(5-1 0
membered &Ry FH-

NR "c(@h26(C DGR 10 Rysinatkyd) AnehpbR2 1 &) fEH2) 8 4ni-0membered heterocycloalkyl),
wherein tis an integer from 0 to 4, each Rz lj@dependently represents H or CI-Cs alkyl.
[0045]'Substituted Acylamino' refers to a @nga%MBM (O)R25, wherein: R.24 is independently H,
CI-C8 alkyl, substituted with halo or hydroXy; ot C3Z- cycloalkyl, 4-10 membered heterocycloalkyl,
C6-C10 aryl, arylalkyl, 5-10 membered h 'oaryl%r heteroarylalkyl, each of which is substituted with
unsubstituted C1-C4 allcyl, halo, unsubs d C1-C4 alkoxy, tmsubstituted C1-C4 haloalkyl,
unsubstituted C1-C4 hydroxyalkyl, or unSLngtituted C I-C4 haloalkoxy or hydroxy; and R25 is
independently H, CI-Cs alkyl, substituted WTgh halo or hydroxy; or 03-C10 cycloalkyl, 4-10 membered
heterocycloalkyl, C6-C10 aryl, arylalkyl, 5- embered heteroaryl or heteroarylalkyl, each of which is
substituted with unsubstituted C1-C4 alkyl, , urisubstituted 01-C4 alkoxy, unsubstituted C1-C4
haloalkyl, unsubstituted C1-C4 hydroxyalkyl,|or unsubstituted C1-C4 haloalkoxy or hydroxyl; provided
at least one of R24 and R25 is other than H.&OO46]'AIkoxy' refers to the group -OR26 where R26 is
C1-C8 alkyl. Particular alkoxy groups are methoxy, ethoxy, n-propoxy, iSopropoxy, n-butoxy,
tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, and 1,2- dimethylbutoxy. Particular alkoxy groups are
lower alkoxy, i.e. with between 1 and 6 carBbn atoms. Further particular alkoxy groups have between |
and 4 Carbonoﬁ&ﬂm'&xaceuticaiiy acceptable selt or solvate thereof or a sotvate of the pharmaceutically acceptable

salt.
[0627] In a further aspect, the present invention provides pharmaceutical compositions comprising a

compound of the invention, and a pharmaceutical carrier, excipient or dituent. In this aspect of the invention,

the pharmaceutical composition can comprise one or more of the compounds described herein. Moreover, the



[0047]'Substituted alkoxy' refers to an alkoxy group substituted with one or more of those groups
recited in the definition of "substituted" herein, and particularly refers to an alkoxy group having 1 or
morg,substituanissfoinstance reml intend Slubsiiuginis cansbpdsticutalrysfromminte®Substituents, in
partich;lr substituent, selected from the fe]l consisting of amino, substituted amino, C6-C10 aryl,
-0-aiif %Sgéb SNUN 3\756?1 56%?(_3?[ f@ﬁ%%cﬁé% 6035573)@960% cyano, C3-C10 cycloalkyl, 4-10 membered
heté#68icl atiey| cratogethes it Oriedpberediné e berrs iyarewAl MersPihle A8 His-BhAfowmite™
alkyS{ Qno Yhoad DhrelspnS (Q)2mandiary|sS0)andfixemplary 'substituted alkoxy' groups are -0-((
H2)t(Cs-C10 aryl), -0-(CH2)t(5-10 membered heteroaryl), -0-(CH2)t(C3- C ;2 cycloalkyl), and

o R D AT TSRO RO FRRER P T EGR Wories T SR B A
hetat@aryloycleatkylior, Heteraoytioaliopkghotips qdsenndnzmnthembahzge s Bangudistittedhipyns

unsubstituted ¢4 %%XJ? halo..unsybstinited Cd-Gé¢ alkaxy, unsubstitsied, Clildbaloaliim.,
unsu%)stltutéoT Cl-C4 hydroxyalkyl, or unsubstituted haloalkoxy or hydroxy. Particulay exemplary
‘subifitised TRBHS G FBRIBS AFOE rﬁg?@cﬁ%ﬁ%ﬁ*{eﬁtwh,%%ﬁ%@%%@&ﬂ&ﬁ}l}’ﬁéﬁ%ﬁ%ﬁ,
OCH2CER2NNEaR[0048] Wikexyoarbonyr tbfers tordmadicat=E(GpERET where R X nepiesertsran Ci-C3
alkyl, C3-C10 cycloalkyl, C3-C1 a 0 me d foTn Vo) ‘ |, or 5-10
AN T A RS e G S e
alkyt, TBEOJOCHR)3ECHIE CPEIATC -CHONNE) 1B e MbRISI HEtHEAT I SED)U-(EHP((C3-Cio
cycipaliohansh &R0 (64 3) ¢4 dapienn beeetbhetanbityctoalkyhkwherdin fislapitegerifram Ito 4.
[0049]'Substituted. Alkoxycarbonyl: refers t dical.-C(0)-QR ; ents; Cl-G8 alkyl,
C3 AR LD oo o o 8 oo hetr el - sk o i s
substiteted withehbito leslsssitatentorlids BRI é8t ArHIFT O IR B SFECBICEY R4, of'5210
me'E‘ig%%grQfﬁﬁf&ﬁ%ﬁk@iﬂféélo%@&é&ﬁ@@k&ﬁ&r@&b@tﬁﬁiﬁ%ﬁt{w@l&u{g&ﬁuwg C1-C4 ﬁlkgl, halclJ, |
unsubstituted C1-C4 alkoxy, unsubstituted C1-C4 . haloa unsubstituted G1-C4 hydroxye kyl, or

o SRR ek R ABAT F ot CToCaAT AT e REIHIE: St R
hyd¢egarstmhavingid, toR0waiyobatchissPticula - skylshéscastoceRlsar By aioh s MctEErticular is
'OWQ{a?é&YA.gv*&tﬁﬁﬂhéﬁi&gQ&%ﬁp&g Atems JAdurheeRaticu ahglupRs o4 sarheniaéomss
Exemplary straight chained groups incléjde r.’?eiéh)éil ethyl nprapyl, and n-butyl, Branched means that
one BF O WSP R YFBLISE St BY Fetii-e ﬁyﬁ propylor 8‘(1137[ IS attached 1o a firiear alkyl chain,
exemplaayibrancivetdichaifhgroupircluddrisopioimg, 150 Bl ve-ingrandiseamyl. [PO51PSUstituted
alkylyrefers to, an alkyl group as.defingd abeveisubstituted with one or more of those groups recited in
the tefinition of "substituted" herein, and particulgrls)ésref?ﬁeto an alkyl group having 1 or more

subSfflFdht< O AIFRIEHICE HBHICL 5 SeAtHEERES) AR Particularly from 1 to 3 substituents, in
partiguas rissibstitie ntositlecteddrondth engratiputansisting (©fwaeylidaoplamino lsakydmsey. (mGHspid or
OC.%@%?la %';ko.%,i&réia@!éfo&%%ﬁ_ onyh alkexvcarhanviamine NR:alkoxrearbanykor: N ()10,
amina, su Stitute amino, aminocarbonyl (carbamaoyl or amido or -C(0)-NR"2), aminocarbonylamino
(-N R ASRER S BRI K T 0L CTBR RIS 5 AGETIRBhy 1, sulfonylamino, aryl, -0-aryl, azido, carboxyl,
Cyarg@@f%@ﬁaékylas{a&@%@,imdm, heteroardoniitonthiok-fSeatiyye Br aryhaS@)satkyl,-S(0)- aryl,
-S(0)2-alkyl, and -S(0)2-aryl. In a particular embodiment 'substituted alkyl' refers to a C8-C3 alkyl
gro@“ﬁ%?fﬂﬁ?te'd with halo, cyano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NICSO2R",
“SONFRI WO 2020/0201 9 FTT/E2009/0B98055CIoRe, 290507, DERTINKRIC(0)1,
-C(0}aMML ioN LR Qr SR 2s¢ hn OREamber @i enti R inihdependéntysetectetzfrom H, Ci-C8
alkyl, - %';;i) CO10 and. ii2)(a-10:memhered betemanlad (63 Cadaueloalkyl), and

-(C ‘membéred heterocyc ota kyl), wherein t is an integer from O to 4 and.ang/ aryl, heteroaryl,
cyclomikiiies hétaroaieloaRyT o TROprEsai My IHehissfied BEUBS UMY by Ukélibstituted Ci-C4
alkylhale, upsubstituied GL-GéalkoxyinunsubstitiitedliGisGa heloalicyl insulbtitame Cl-C4
nydroxyalial. o insbsiuied. Ca-CALAaAlkY Sriiian: FREh SRR sa00,14 <iRsependenty
représents H or ti-Csa yl. , . : ‘ . U ,

endotoxin states confribufing 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 associated with hypersecretion of IL6 and transplantation rejection

{e.g. organ transplant rejection).



[00521'Amino’ refers to the radical -NI-12. [0053]'Substituted amino' refers to an amino group
substituted with one or more of those groups recited in the definition of 'substituted' herein, and
particularly refers to the group -N(R33)2 where each R33 is independently selected from: hydrogen,
C1-C8 alkyl, C6-C10 aryl, 5-10 membered heteroaryl, 4-10 membered heterocycloalkyl, or C3-C10
cycloalkyl; or C1-C8 alkyl, substituted with halo or hydroxy; or -(CH2)1(C6-C10 aryl), -(CH2),(5-1 0
membered heteroaryl), -(CH2)3(C3-C10 cycloalkyl) or - (CH2)1(4-1 0 membered hetcrocycloalkyl)
wherein t is an integer between 0 and 8, each of which is substituted by unsubstituted C1-C4 alkyl,
halo, unsubstituted CI-Ca alkoxY, unsubstituted C1-C4 haloallcyl, unsubstituted CI-Ca hydroxyalkyl, or
ungtlstitutés GeclGddnaioatkoapdfohyeroxireor both R33 groups are joined to form an alkylene group.
When:heth R33-@reupstarehsidoagess:chl (i238)R«sian aming groupeExeriptaniisubstittedamino
groups are,-NR33.-C1-05 allcyl, -NR33.-(Ck 6- tyl), = =(GH255 bered
he?@?B%f?ﬁcS,Wﬁhé?ﬁ& 5% S&%Iésal %Q%na%%{%§lg(&cﬁ%§%4u% ,memsgél(;nrgt)aél‘]fl Ejgggr% cloalkyl),
Whéssieitistafomtegenrotmoer s caelRSBYHNe pEHdeRd fBFeea O H BB E8PRKF é‘%%/any alkyl
graypsBreseRt-maythemselveshe sphstitiedibyibaloysubstituted «r. uadulstibited) apias|cor
hydroxy; and any aryl, beteroaryl, cycloalkyl.or heter 3,!5 .gr nt,, lves be
e T S T R e U e e e LS
halasdkybyprsubstituted Ci@ikhyrdosyal i ranSiEaE fedec- CH W oty Bifiparaigesss

(00541 Aminasulfony or.r Sulionampide  Jefarses the sreicahe S(RNHE{N05H] (Subsiitutecs),
aminosulfényl™ or "substituted sulfopamide” refers dto ar dical such as - 3&%2;%(%&@15& herein each
RASORHEh SHHREAy CETIEY Font* B E L5 Ay 1 &%’f rscyc?oa?kff -10 membe eﬁ{
heteseeyeioalkybrG6-Catpany| jaretioy), Siaigbireniierall hutersaindamg vatoroBriikyTegel-Es alkyl
substituted with halo or hydroxy; or WO 2010/010191PCT/EP2009/059605 03-C10 cycloalkyl, 4-10
membered heterocycloalkyl, C6-C10 aryl, aralkyl, 5-10 membered heteroaryl, or heteroarakl,
substituted by unsubstituted CI-ClI alkyl, halo, unsubstituted Ct-C4 alkoxY, unsubstitutcd C1-C4
haloalkyl, unsubstitutcd hydroxyalkyl, or unsubstitutcd C[-C4 haloalkoxy or hydroxy; provided that at
least one R48 is other than H. [0056]Exemplary 'substituted aminosulfonyr or 'substituted sulfonamide’
groups are - S(02)N(R48.)-C1-C8 alkyl, -S(02)N(148'")-(CH2)1(C6-C10 aryl), -S(02)N(R48")-(Cli2)t(5-1
0 membered heteroaryl), -S(02)N(R48")-(CH2)(C3-C10 cycloalkyl), and -S(02)N(R48")-(CH2)1(4-1 0
membered heterocycloalkyl), wherein t is an integer from 0 to 4; each R48' independently represents H
or C1-C8 alkyl; and any aryl., heteroaryl, cycloalkyl or heterocycloalkyl groups present, may
themselves be substituted by unsubstituted C1-C4 alkyl, halo, unsubstituted C1-C4 alkoxy,
unsubstituted C1-C4 haloalkyl, unsubstituted Cr C4 hydroxyalkyl, or unsubstituted C1-C4 haloalkoxy
or hydroxy. [0057]'Aralkyl' or 'arylalkyl' refers to an alkyl group, as defined above, substituted with one
or more aryl groups, as defined above. Particular aralkyl or arylalkyl groups are alkyl groups
substituted with one aryl group. [0058]'Substituted Aralkyl' or 'substituted arylalkyl' refers to an alkyl
group, as defined above, substituted with one or more aryl groups; and at least one of any aryl group
present, may themselves be substituted by unsubstituted CI-CI alkyl, halo, cyano, unsubstituted C1-C4
alkoxy, unsubstituted CL-C4 haloalkyl, unsubstituted hydroxyalkyl, or unsubstitutcd CL-C4 haloalkoxy
or hydroxy. [0059] 'Aryl' refers to a monovalent aromatic hydrocarbon group derived by the removal of
one hydrogen atom from a single carbon atom of a parent aromatic ring system. In particular aryl
refers to an aromatic ring structure, mono-cyclic or poly-cyclic that includes from 5 to 12 ring members,
more usually 6 to 10. Where the aryl group is a monocyclic ring system it preferentially contains 6
carbon atoms. Typical aryl groups include, but are not limited to, groups derived from aceanthrylene,
acenaphthylene, acephenanthrylene, anthracene, azulene, benzene, chrysene, coronene,
fluoranthene, fluorene, hexacene, hexaphene, hexalene, as-indacene, s-indacene, indane, indene,
naphthalene, octacene, octaphenc, octalene, ovalene, penta-2,4-diene, pentacene, pentalenc,
-pentaphene, perylene, phenalene, phenanthrene, picene, pleiadene, pyrene, pyranthrene, rubicene,
triphenylene and trinaphthalene. Particularly aryl groups include phenyl, naphthyl, indenyl, and
tetrahydronaphthyl. [0060]'Substituted Aryl' refers to an aryl group substituted with one or more of
those groups recited

Bz



in the definition of 'substituted' herein, and particularly refers to an aryl group that may optionally be
substituted with 1 or more substituents, for instance from 1 to 5 substituents, particularly 1 to 3
substituents, in particular 1 substituent, Particularly, 'Substituted Aryl' refers to an aryl grou
substilifeerwatisimedr fioreBFYrD s BRI PTrohalBd éplé]gaaﬂwé}lﬁ‘cm%%&wg EFen
halogkoxyiy Cyaneshydiaxys Sa-Ghatkomkys, aneiamintumpe2646/(1 0194 RET/E P 2009 1959805
[00611Examples of representative substituted aryls include the 'ngﬁﬁ -RSR 21In
the<SERIHTR BREBFRLD 3R Eef%é Irrﬁlgylﬁg’ yd?%%nér‘?%agﬁd% %Lt élg%%qgi@e of Fé%%?]%%;%?%[}%%%h
indepéndenttyselectbe frorrClsCi BikyE- 8- 30 PieBBiEY Felerseyer SN, AiaridyISCIIeE Sikoxy,

hetes:0:.aryl-allcylaming.andaming. beteroarylamineiNi2 SEOORE2 N 51 SOREZMREER1252,
COOalkyl, COOaryl, CON125112.52, nglN1)2R91c9R5U2 '%IverBs?Z SOZNR51%52ﬁ§£%| Ah§a9££l§yl’ .
SOZANICSHNHSOH IS SRRV 6 RAG ARG R D miay Be :

aéit Telecilon, an 3
5 may be joiried to orm & cyclic rirfg’ (saturated or
unsatenated)dfscém & tixSratens, optienaiyoertitning one or more heteroatoms selected from the

grotg‘ﬁaqﬁ% %%%m@%&&ﬂ%@-é%r%%é@%%%§ymﬁgg§aeﬁg&@@mlﬂs; Cahaloalkyl, C3-C10

cyc membered hcterocycloalkyl, aryl, substituted awl, 5-10 membered heteroaryl.
(00653 2 Argfadryteny e fbes T BRFID-AIKYIRFYT rAHiBRRMIEE dlky BT 45 JehsetiidiSin,
[0064L:Substituied Aryialkuloxysrefeisitdan-Omalkydaepkradital avhierecatkyiaryiie ks defined herein,

and any awl groups present, may.themsalyes e substituted by wasubstitted:Clr&dcalkyl, halo,
cyaﬁ%@%ﬁ%d#sﬁ u%elﬁ%é?rés % o’x§/, unsubstitust_ed Ct-4 haloalkyl, unsubgtitutedhydrOéyalkyl, or

UnstbSttUtEE Al dakoIPBEhTRIFTRY. [HEBBY KAR e L5 he PLG A 4RIZ2 9868 Earbamoy! or
amigie sefers:indhe radieal eEIN 20067 ] Subsiituted Garbamoyt ousshstitutgdeainido’ refers to the
radical -C(O)N(1253)2 wherein each IS ly 4 -C i, 3 Oseygloalkyl, 4-10
mer%’%gtrcg‘ h%‘%%é%%%‘f%% %2)6? 1(%%# géﬁ%ﬁ?@%ﬁ%ﬁ%}eﬁ%ﬁoﬁ , and hqeroaralkyl; or
Cl-Cartiliey| substituted \M'EFPT’F&I@“ES‘P}W%Irg’fiy?’@ib0@3-@%%%%8&%%%%%%%’5 st heterocycloalkyl,
C6-Glenary naralioidrs] Qimaemberethhéterddnylsorcheter odridlkyhdeaehromwhiotrisdubstituted by
unsgbgitute Cl-c4 alk%lﬁgﬁlo, unsubstituted alkoxy, unsubstituted Ci-C4 haloalkyl,

unstibstitate y rofyrasikyl, or unsubstituted C1-C4 haloalkoxy or hydroxy; provided that at least one

R5I69Er thhsh 1PEXSHTHIal) NS tetPRRATEE /%€ oVE°Grolipd A& TG KiR531C1-C8 alkyl,
-C(QNBSIHCH (G at Ghiovaryt) psC(D)NS BB ER) (5t Oimembpereid hsterd arylyeraive
-C(O&ilélegéggHZ)B(CB-Clo cycloalkyl), and -C(0)N12.53'- (CH2)3(4-1 0 membered heterocycloalkyl),
wherein'tis an integer from 0 to 4, each 1253' independently regresents_ H.or C1-0 Oalkyl and any aryl,

hetd A5ty ’%%%%k%%F%@?é?We%%ﬁF()?fegxf%:fgf STRRRRRC adyen ed above in the prepﬂr&?l 7

of 2 medicament for the treatment of proliferative diseases.
[0631] Also disclosed is a compound for use in the
ireatment or prevention of proliferative disorders, in particular cancer, {(e.g. solid tumours), leukaemias,
multiple myeloma or psoriasis.
[0032] Also disciosed is a method for treating a _
mammal susceptible to or afflicted with 2 condition that s causally related 1o abnormal JAK. activity as
described herein, and comprises administering an effective condition-treating or condition-preventing amount
. of one or more of the pharmaceutical compositions of compounds herem described.
[8033] Also disciosed is a compound for use in the -
treatment or prevention of 2 condition that is causally related to abnormal JAK activity,
[0034] Also disclosed is methods for synthesizing the compounds as described herein, with representative
synthetic protocols and pathways disclosed later on herein.
[0035] Accordingly, it is a principal object of this disclosure to provide a novel series of compounds,

which can modify the activity of JAK and thus prevent or treat any maladics that may be causally related

thereto,



WO 2010/010191PCT/EP2009/059605 themselves be substituted by unsubstituted C1-C4 alkyl, halo,
unsubstituted Ci-C4alkoxy, unsubstituted C1-C4 haloalkyl, unsubstituted C1-C4 hydroxyalkyl, or
unsubstituted CI-C4 haloalkoxy or hydroxy. 100681tarboxy' refers to the radical -C(0)OH.

[0069] Cyc]oalkyr refers to cyclic non-aromatic hydrocarbyl groups having from 3 to 10 carbon atoms.
Such cycloalkyl groups include, by way of example, single ring structures such as cyclopropyl,
cyclmmﬁﬁwItoy@mpmypbmmmse@@r@h@mwﬁoﬁml@Bﬁtw%@ﬁbﬂl@%gﬁfh?éd cycloalky!' refers to
a cyelaalkvlaroun Assefinad.above substituethyithoncon:eferfithase glaupafecieddn the

definjtion o E{ substl uted F!fereln %‘%Q{irt![c%a”wef%ﬁ%ﬁ cycloallcyl group having 1 or more
n

SUBREBRIS F5F e 5}{1@ Fom’ substituents particularly from 1 to 3 substituents, in

partioatar 4 silbgtituenbif007 Lydnnetarsdorthalraticak-SRc0omyHle: brtmavben' refers to fluor
(F)mst;h'%r&é%%a&{é}ﬁ“& Mcm QA0 R rtigitay eh@dﬁg LRSI ene ety @é’s@&&@(ﬁ&ﬂi&h [007 3]lietero’

when used to describe a ¢ u#)ound ora gé% rese tonac mpound L means tha}I one or more
cafSEHEGHTE iAStHEL ZS/ pBUHY 5 ha\ 8 HEER e pIARH BY 'Rl rogeegrrﬁa 5Xygen. of Sulfur
hetﬁf&ﬁk&iﬁ‘iuﬁ@heb’ormagﬁb@zappheﬁm ar@amlmem;/w@umtb}d proupsesehivedcatiove Serekras alkyl,
e. gr GLGIO: %"é}‘!m%YsC'B?JKX e‘ﬁlﬁ%%ﬁ%'%%@ ‘%Eyj %Memﬁﬁylgwqwuw{hﬁ @rthritis,

cyc oheteroal kenyl, and the like hawg;from 1t05, and particularly from. 1to§ teroatoms.
[OOCPJPPH(@’@%&?WW@%§ difcasoniat %%ﬁ?ﬁ%&l?@a%ﬁ)ﬁt@é @Il(‘foé?%ﬁwg%l ?ﬁscqufd’gr one or
moge Jnﬁﬁfcoaﬁdmmwda&m:d:&miglmember@wmwe@@@alfwﬁm 1ving menhhewnmhmte%aryl
group,can be, 19 @W&L%&J%%m%mkeﬁg%qa%ﬁexsmemgeqfr@mwgﬁr&@@ﬁ@%ﬂ%tructure

formed from fused five and six membered rings or two fused six membered rings or of a
furtheleRaHipre, 4%%@9@%?@6%@»%@?@3%5&%&6%%@%a%maﬁﬁ]ﬂb E@%t?flh%t Koms
typicallyiselegtesbinomuitoeest, sk phi nl&nﬂ@whmﬁbypm&ﬂyr’da&daﬁteﬁpa@fmtgwﬁi*f@@maﬁm upto 4
oS ISR CA R P S REISLAUS, AIE LA AP 2 Rr aKamBIR.2 SNl
het&foatom. In'one embodiment, the heteroaryl ring contains at least one fing nitrogen atom. The
nitrogen atoms in the heteroaryl rings can be basic, as in the case of an imidazole or pyridine, or
essentially non-basic as in the case of an indole or pyrrole nitrogen. In general the number of basic
nitrogen atoms present in the heteroaryl group, including any amino group substituents of the ring, will
be less than five, Examples of five membered monocyclic heteroaryl groups include but are not limited
to pyrrole, furan, thiophene, imidazole, furazan, oxazole, oxadiazole, oxatriazole, isoxazole, thiazole,
isothiazole, pyrazole, triazole and tetrazole groups. Examples of six membered monocyclic heteroaryl
groups include but are not limited to pyridine, pyrazine, pyridazine, pyrimidine and triazine. Particular
examples of bicyclic heteroaryl groups containing a five membered ring fused to another five
membered ring include but are not limited to imidazothiazole and imidazoimidazole. Particular
examples of bicyclic heteroaryl groups containing a six membered ring fused to a five membered ring
include WO 2010/010191PCT/EP2009/059605 but are not limited to benzfuran, berathiophene,
benzimidazole, benzoxazole, isobenzoxazole, benzisoxazole, benzthiazole, benzisothiazole,
isobenzofuran, indole, isoindole, isoindolone, indolizine, indoline, isoindoline, purine (e.g., adenine,
guanine), indazole, pyrazolopyrimidine, triazolopyrimidine, benzodioxole and pyrazolopyridine groups.
Particular examples of bicyclic heteroaryl groups containing two fused six membered rings include but
are not limited to quinoline, isoquinoline, chroman, thiochroman, chromene, isochromene, chroman,
isochroman, benzodioxan, quinolizine, benzoxazine, benzodiazine, pyridopyri dine, quinoxaline,
guinazoline, cinnoline, phthalazine, naphthyridine and pteridine groups. Particular heteroaryl groups
are those derived from thiophene, pyrrole, benzothiophene, benzofuran, indole, pyridine, quinoline,
imidazole, oxazole and pyrazine. [0075]Examples of representative aryl having hetero atoms
containing substitution include the following: andY wherein each W is selected from C(1254)2, NI254,
0 and S; and each Y is selected from carbonyl, NR, 0 and S; and R54 is independently hydrogen,
C1-C8 alkyl, C3-C10 cycloalkyl, 4-10 membered heterocycloalkyl, C6- C [0 aryl, and 5-10 membered
heteroaryl. [0076]Examples of representative heteroaryls include the following: Q"NKkI\

Sa



y rr N, wherein each Y is selected from carbonyl, N, NR55, 0 and S; and 1255 is independently
hydrogen, Ci-Cs. alkyl, C3-C10 cycloalkyl, 4-10 membered heterocycloalkyl, C6-00 aryl, and 5-10

membered Batergais 19077]As used herein, the term “heterocycloalltyl' retefs:ie@ddQnembered,
stable heterocycllc non-aromatic ring and/or including rings containin ‘%one or more heteroatoms

inde JRRAER S S CRG T N FRAPE TS A feretd. A0RGel HabaresRlilTiry dysiein sl thclude
carbdoys|inftangsagnag m@da@rﬁyoinctudieemmheimmydrdwmg Exauvipled ofbeteracy dicaiags. gnclude,

but age.not limited, tﬁlmgombq@n&mﬁw%(w iAREHEI0 Y. esPReRANY, rRipe Aoyl and.
4- plperldlrél) pyrrolidine (e.g. | -pyrrolidinyl, WO 2010/010191PCT/EP2009/059605 2-pyrrolidiny

and SUH5HBIFATRY 9POTEIBNE, P ISR o 4R S EFHHOB RS, SHye 659,
dihydidifuearmndibydrotiaiaple rtgiratny crafotaitz dethahy drotbi gphederdiokane, delradysirapyshnge.g.
4-tetrabydr AW snydi- imidazolinenimidazelidinane,9xazoline, thiazoline, 2-pyrazoline, pyrazolidine,

piperazine, and N-alkyl piperazines such as N-methyl piperazine. Further examples include
thlon{aﬂgﬁbllne an@ e sebigrte AdR S BraEsKidd | PAFREGI SN AR MBAGIMEYeS N filtiet Exihiples
includensizetidine; fpiperidonsddpiper dazengiand N-alkyl piperidines such as N-methyl piperidine.
Particular examples of heterocycloalkyl groups are shown in the following illustrative examples. \X ) N )
YYYY Y cy)[\, wherein each W is selected from CR56, C(R56)3, NR56, 0 and S; and each Y is
selected from NR56, 0 and S; and R56 is independently hydrogen, C1-C8 alkyl, C3-C10 cycloalkyl,

4-10 membered hetcrocyclgahWiiGH @13 arip BrOS memberedgtaieayl, These heterocycloalkyl

rlngslgn Xpong)ptlonally substituted with one or more groups selected from the group consisting of acyl,
ac arm;rr‘a‘cyloxy (-0-acyl or -0C(0)R26), allwxy, alkoxycarbonyl, alkoxycarbonylamino

yl
(-NRTMFEdxycarbdiy! BHeNHeCaysorRiyendsting havib ditmpethiagintss ensihbeeasin hriariod e
-C(0)aNRI2), @m&m@qﬂy@mfm&nmﬁﬁ n%aemﬁoga oaminaeaRanye (-0- C(0)-NR"3),

amin nyl, sul ryl, -0- -ary o, carboxyl, cyano, ¢ cloal |, halogen, hyclroxy, nitro,
ol LB e e R T M Oy S P BFBU el
carb@nyla@nna mhm@mﬂuwhuezhdpmt\hmté oforsaeasrmbleotactans andlcoramderivativds! §00¥B L Hy.dfoxy’

refermc&hem@ia@ f@ﬂalw{x@gomm&gph@é@@&&%@eraﬁ'&@%eﬂ\l%M@Qﬂ%&ﬁa&%ﬁ@%&@ group

in whic or more h rogen. ato sAare e hbl dependently repla edt\aNIth the same or different
subsfi fuent aﬁ/plc é/ bstRfaite r;r% 2y He %‘éﬁi‘e&é’&’ 8 TR ? ISR &ifRgipy. of substituents,
and that the respective definitions are intended to include such substituted moieties within their scope as set
out below. Unless otherwise stated, the term “substituted” is to be defined as set out below. 1t should be
further understood that the terms “groups” and “radicals” can be considered interchangeable when used
herein.
[8041] The articles “a” and “an” may be used herein to refer to one or to more than one (i.e. at least
one) of the grammatical objects of the article. By way of example “an analogue” means one analogue or
more than one analogue.
[0042] ‘Acyl’ or ‘Alkanoyl’ refers to a radical -C(O)R*, where R™ is hydrogen, C,-Cs alkyl, C5-Cip
cycloalkyl, Cs-Cyp cycloalkylmethyl, 4-10 membered heterocycloalkyl, 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(0)-C-Cs alkyl, -C(O)-(CH}(C¢-Cyo aryl), —C(O)}-{CH1{(5-10 membered
heteroaryl), —~C(O)-(CH}(C5-Cio cycloalkyl), and —C{O)-(CH,)(4-10 membered heterocycloalkyl), wherein t
is an integer from 0 to 4.
[06043] ‘Substituted Acyl’ or ‘Substituted Alkanoyl’ refers to a radical -C(O)R*, wherein R* is
independently
o C;-Cyalkyl, substituted with halo or hydroxy; or
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halogen, -R67, -0-, =0, -0R57, -SR57, -5-, =S, -NR5712.55, =NW', -CCI3, -CF3, -CN, -OCN, -SCN,
-NO, -NO2, =N2, -N3, -S(0)20, -S(0)20H, -S(0)2R57, -0S(02)0-, -0S(0)2R57, -P(0)(0)2, -P(0)(0R57)(0
), -OP(0)(ORGH @180 16169)R57, -C(S)R57, -C(0)0R57, -C(0)NICD7R65, - g)z%i,-g(g%ogg?, -

NR59C(0)NR5712.55, -NR69C(S)NICR58, -NR66C(NR59)NRE7RS55 and -C(NajNeRbb: wherein each
R57, 12.88, R89arrREkie hdepaerbngy: iorooke/ki01040C FEP20001059606 hydrbged, C2-C2

ﬁlkyl, CG-|CJrll&tafodssarﬁdflhlﬁwno@@rfﬁégygé?alfww@oimaﬁff@l u@tpr@%y&mlw'ciggi%ﬁm%%;go
eteroaryl, heteroar ;or CL-Cs. alkyl substitu ith halo or hydroxy; or C6-CLOaryl, 5-
meinbered ﬁle?él{r;(s)tg%f,%g%-gl@%:%/é’l’ogfﬁﬁl%rm c%(&mée“rﬁé&?gﬁy ﬁe‘f@%‘%i}ll’é%cgl rSubydiorEay or
unsubstitutethEbrtut yiChhtballestilostitdtesy C1-C4 alkoxy, unsubstituted C1-C4 haloalkyl,
nsubsituted Cr-CARyeiayakle, erunaubsiuodnajealkor PR 0 apadioylgs embodiment

i
substitu&eqj%ouﬁpfoare S bs%gu ed with one or more substituents, particularly with f%c&)ﬂ g{’suﬁsfﬁuents,
in particular with one &4 L%ﬁlt e le&ISW.IQ?‘}?ﬁ'Iquﬁ&Wpﬁ’%uIW% odimBniRbeidhStHGEATYrétp or

groupstaresietaddibims hadosyatoCnitlo LGt ometii] tifltorontetho kycazidtoINR-GQ2R",
-SO2NR By 1A% DKL 20, neBIRE ne Qe Ror h@!ﬁé%@ﬁh '%(9):%&3{&61%!Rlﬁ&n'ﬁ%@%ﬁ AR
wherein, each R." is independently selected from , CI-:Cc alkyl, -(CH2)t(C6-Ct8a 1), = i|1-1I13§)5(5-10
membéred ’helfef%%lrli‘/qf),ilg HESIB Y& AR ARy %HW@W@“W@%&@&IH@@?%WWbaIkyl),
wheréirbpisTaminndgarormio wd bendlcatyyrafayligrotpsiphesenty imnayothesnselve shie ' Stlostituted by

halo or, hydnoxyieiid enycanyldieteroany, @wﬂ@%wb.@s&%m&yﬁ@%%ﬂlL%%épo%lgfci&sgggaﬁ"&és)_

them be, substityted by unsupstituted CL-C4 alkyl, halo, unsubstituted C1-C4 alkoxy,
urtsugé‘%liﬁ‘?%ﬁ G jﬁ?wﬂé’( aﬁ%‘;ﬁ ,“B?ﬁsu%é?r’g?é@éf&1&&1?{9‘&?&%9%91%%%%%%@6‘@L@mtﬁ%alkoxy
or hyéroxy 1ehehcRRinduaisperdently rrepreseftsCof CliG@Balicyl. [00811'Substituted sulfanyl' refers to

the g[owps1SRE', WRerein.RE s slered o . Ghrbe @ioh GREsygioalkyl, 4-10 membered
heterocycloalkyl, Cs-Cto aryl, aralkyl, 5-10 membered heteroaryl, and %eteroaralkyl; or CI-C8 alkyl

substituted tWitt’ F4I& €t8eHtuted or unsubstituted amino, or hydroxy; or C3-CLo cycloalkyl, 4-10
membered ketél.oLyCladitky1s\GaH#GE0 iy hasalkyl:ded) snembered heteroaryl, or heteroaralkyl, each of

which is sustituted by ynsubstituted C1-C4 alkyl, halo, unsupstituted CL-C4 alkoxy, unsubstituted
C2-C4 haloalkyl, uhesg%)sﬁtu%@ds é?téeclﬂeﬁll)? ?%dglg?/ﬁﬁ?}fg%ﬁﬁgzbgfi:(glfe%L%%%ﬁtbgfgnge&q‘?%oxy.
100821Exem p\?%ﬁ?%éﬂtﬂ}%%m%w PP svaveh- §-{p Gl kyith aneibSi(G3-Ca0: ayicybaiiigl), -5-
(CH2)t(C6-Cmuakybs G CEI )Y BHRyn@rtberert heteroandayS bl R(G2-05) rygingiad), gnd
-S-(CH2)5(4-1 %ﬂh’%’é‘ﬁﬁﬁé&% h@t%r?%((:loaIWI whereig tis an integer from 0 to 4 and any aryl,

1-Cs ha XV orhydroxy: an .
heteroaryl, cycloalkyl or heterocyc oaﬂc{ﬂ groups-present, may themselves be substituted by
unsubstitutéd ¢1HeseRaR$EM4I0, unsubstituted CI-C4 alkoxY, unsubstituted C2-C4 haloallcyl,

unsubstituted G €4 hydroxyadilicarnsaRstituiad &, o4 haloalkoxy or hydroxy. 100831'Substituted
sulfinyl' refers %Rnhe %érfog)g - (Og_ 8, wherejn R68 is selected from: WO
2010/010191PCT/EP2006/059605 CIHCE" Msﬁ‘,e@@ftffﬁ”é‘i}cl%ﬁ%vl,azlhc?’iéﬂ%‘ﬁ%e?ébph@?@?%%loalkyl,
C6-00 aryl, ardik§prosyl nbetsibenddybterdae§iwhioll hetbrtaratkyltonn@baaialkyl, stbgkifutesayvith halo,

substituted or uASIBOSHHEET, AMINRQT M%&Meerc;Cé;G&Qaﬁ%'%é!%ﬁéi&@d%”\%g%am 1, or
heterocycloalkél stG{iC eO %y(:: r?lk?ﬁlé 5-10 membered heteroaryl, or heteroaraTkyI, su stlyuted by
unsubstituted &1 S Haie ERalBN i SE @R 4 alkoxy, unsubstituted Ci-C4 haloalkyl,

unsubstitut&e e at fipalrons/afiR/T, 2o Risalostiuted L1-C4 haloalkoxy or hydroxy.

[0046] ‘Alkoxy’ refers to the group ~OR* where R* is C,-C; alkyl. Particular alkoxy groups are
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, and 1,2-
dimethylbutoxy. Particular alkoxy groups are lower alkoxy, i.e, with between 1 and 6 carbon atoms. Further
particular alkoxy groups have between 1 and 4 carbon atoms.

[0047] “Substituted alkoxy” refers to an alkoxy group substituted with one or more of those groups
recited in the definition of “substituted” herein, and particularly refers to an alkoxy group having 1 or more
substituents, for instance 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, Cs-Cjo aryl, -O-aryl, carboxyl,

1]



[0084]Exemplary 'substituted sulfinyl' groups are -S(0)-(CI-05 alkyl) and -S(0)-(C3-C10 cycloalkyt),
-S(0)-(CH2)(C6-C10 aryl), -S(0)-(CH2)%(5-1 0 membered heteroaryl), -S(0)-(Cf12)1(C3-C10
cycloalkyl), @athef1ateH2)t(4-1 0 membered beterocycloalkyl) wherein pésrapinegsssiom 0 to 4 and
any aryl, heteroaryl, cycIoaIIcyI or heterocycloalkyl ?%rourgg present, may themselves be substituted by

unsubéitatEe ‘e 64 iyt 1al8, BreRBetite G bisettaeed BT NS SIRIY uhetitituted C1-
C4 hyirgxyradkidoor, uh&t(bsmﬂjtebkﬂzlaﬂiﬁiﬁamalIe@y%@hydﬁbﬂyS[O@BSiﬁuebsﬂﬁﬂ@d Sulignyplsefers to
the grQiRieRtd 2R G gindes) étetﬁjmf%ﬂ% Slts ft‘%(}’b &e%ﬂ%l&i%)é&h%@#{ﬁ{ G é'@r{rﬁ?dfnbered

heterocycloalkyl, C6- ar l, ara 10 m ere he eroaryl, and heteroaralkyl; or C1-65 alkyl

subs&mfé'ai%ﬂ%wfha%d 396 at@d%mﬁ%’ﬁﬁé‘tﬁat@%%?ﬁ%%ylbr%mm Bt Ieageﬁgwc 84IRYE M0
memiseteddaterpicycloaikid! Co-GitGracyt@ibikygrbufO memberadyhetersalmdy drehetbsoaralkyly each of

Wh'C*ﬂﬂ&’éHPéﬁéHJéefbbéflkwsh%tk%@é’st%%aca'& Liglo, Hisyhstitited & kb k. Lnsybstituted

C1-C4 haloalkyl, unsubstltuted CI-Cs roxyalkyl, or unsubstituted 'Ci-C4 haloalkox or hydroxy.
[oosﬁEQMVa}%abgﬁfaPé%ﬁﬁ&wgﬁ@dﬁ?&&%}@mé@@s%z’cfe’%caﬁ%yﬁ%ﬁ!&a@(@)}ﬁSte%i Oé)‘fcloalkyl)
-S(0)2«PHRPCE- CLMHaTYE) , O SIRYA: (BHR)E:(G o fr Oppiedibb (ad bt €roHp YN, MN8{6) 2-(CH2)1(C3-C10

cycloglydy. and %&92&3@&%% %fegs%e ihgrgd é@?&?yalﬁé}ﬁ%b)’ hesh &A%aﬁ 'Q@e&”@m Oto4

and any aryl, heteroaryl; cyclo or heterocycloalkyl groups prese t may themselves be substituted

by urtEEiss ﬁd{e@s@peacgwégwlﬁgyé Aridupstrbtsd é’f*wbéﬂkawiﬁ%uaﬁlwie@rcﬁ -th AT,
unsuhsgtibisth it G4 drxyalkyl, oxensabstitiiedcbad hgloalkaxy o{d}sadtr:@(;g {0987 Bujtd’ or
“sulf d h bs d ester' refers
o e GG S oo IRE e el vl sl R Sy R S
memﬁ&&@éﬁcﬁﬁ%ﬂ@}e@@‘@’?@’@ﬂ?ﬂ@ﬁab&%@16 ﬁ‘i‘éﬁﬂﬁé’ié‘iﬂlﬁét@rﬂraryl and heteroaralkyt; or
Cl-Csoalky]l su bstlttgﬁsiﬁwtbuhamsjb@s&wta@fa@ @whﬂwt&c{@mm* vilchyRItgys 0t 3-C 10 cycloalkyl,
4-10 membere tero lkyl, C6-C1 a ere roary ralkyl,
each of which g 2‘?&03 Ute %&%ﬁlsoﬁ gtl’tl%t’aéy y&?ﬂﬁ(/}ﬁ%k%afo unst %’ﬁrffé%’ ‘é’ﬁ(f?o@%%tﬁ a}
2010/010191P@WEP\Q@G@@@%@@‘Mlldnwbemﬁ@éw@msmthaﬁéamwoméwﬁmwd CI-C4
hytilflroxyalkx%I ocg‘@glapﬁﬂwtedﬁg &%lbfﬁ&gﬁél fal r%‘?é"s‘{g%%%%mc OﬁEM ﬁm&bﬁgﬁw&%&wfo or
sulfonic acid este ps are a an cycloa
-5(0)2-0-(CH2)1{ 6%%1 91)“1”%1% %E“f%% 1‘(‘%‘%&‘%&5‘6‘&? © Rt tmsubstitted ¢.-C.
S(0)2-0-(CH2) h{@3-CAlByE el omkalinaetiC- SO IRLGHCH 2y, iyt Gxmembered heterocycloalkyl) wherein t
is anjgjgger from Qyipud and any.aod: Begraad. &i)ﬁl&%'ﬁ#&éé&ﬁ}&{qwﬁlgaﬁ'k%' SHOUPSRIESRRL may

themselves be substituted by unsubstituted CI-C| alk unsubstituted C1-C4 alkoxy

unsuggﬁﬁﬁ’ﬂéﬁa@ff’@ﬁsﬁdi%éﬁ(ﬁﬁrﬂlﬂqsaﬁ‘ﬂgimﬂ@&’@f‘ﬁ% ﬁWIIIS‘?(%WI Pish bt tearbor @%ﬁﬁaléalkoxy or
hydrdixyh¢Ope0dhgoruehesd to thendrouposSHE {88811 Ona dhavinpardingryiskilbinntbigdrtibflorganic
synthe %}WAHJ%G&%ZI'Z%JQ@MH%QA@(%?%@H{Tﬁ?&é M@@ﬁ@mﬁs'Eh&%@mehﬁh%{yp%%@%%'b'e

heterocyclic rin ther it is aromatic or non aromatic, is defermined by the size of the fin
degr&8'9t TP A7 AT AR GE BIIRE RERSSH e STRYge ke &?Pé?é?’éd%ﬁ&‘ﬁ]nb &S/ have

one tmﬁJWahefneroatoms so long as the heteroaromatic ring is chemically feasible and stable.

[0092 @Prmaceué‘&?s'%?e%%ﬁ%?%%@%%sa dﬁﬁYﬁ%&ﬁeﬁ‘%&“ﬁ%@i%&%tﬁu@@%ﬁ%r JOGHLY i the

Feder al or a state government or the corresponding agency In countries other than the United States,
or that & 1geaesiFFtied in ephipifist spoalstBrieth SFrrgenerdmy HEEBEHiFET RSO BRI gse in
animalsy afne: mosapakicelatdnch dmmans:G0SBiRkasnacepiaallyracaeptable salbaeterssiam salt of

a COIF:B%HH% qf Eﬂgs{m{e%‘&“%?e@éf Fom the group consisting of acyl, acylamino, acyloxy (-O-acyl or -
OC(O)R™), alkoxy, alkoxycarbonyl, alkoxycarbonylamino (-NR -alkoxycarbonyl or -NH-C(O)-OR™,

amino, substituted amino, aminocarbonyl (carbamoyl or amido or ~C(0)-NR ), aminocarbonylamino (-NR -

C(0)-NR";), aminocarbonyloxy ('O"C(O)‘NR”Q), aminosulfonyl, sulfonylamine, aryl, -O-aryl, azido,
carboxyl, cyano, cycloalkyl, halogen, hydroxy, heteroaryl, nitro, thiol, -S-alkyl, ~8-aryl, -S(O)-alkyl,-S(0O)-
aryl, -S(O)-alkyl, and -S(O),-aryl, In a particular embodiment ‘substituted alkyl® refers to 2 C-Cy alkyl
group substituted with halo, evano, nitro, trifluoromethyl, trifluoromethoxy, azido, -NR SO:;R’, -SO,NRR,
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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 additiqRgaltsappasifically, such salts include: (1) acid addition saltsp{efmegdwitasineraanic acids
such as hydrochloric,acid, h}/d,robro,mic acid, sulfuric acid, nitric acid, phosphgric acid, and the like; or
formetl il oFGRHR acids SHER AR EAEack PRbfonicdo, NEXATHIE deiek cydigisentaerapionic
acid, igligpalitatidsduyreyit@anic], |actT; adig), malBpicacid, sybecinCragid, Inatieraeied madeieragid, fumaric
acid, I6.gcid, citric aci ic acid, 3-(4-hydr zavl) benzaic acid, cinnamic acid, mandelic
acid, ({r;g%ffﬁggﬁfo%%@%%%iﬁ@é%ﬁgﬁ?%%%g% %%%gﬁgo-@él I’]‘(\)Mrﬁ%%%id S éi{jhl;/lgl;‘g&yléﬂfﬁagr%géulfonic
acid, Berirerarh hsisreasciec sl eHiolon i raresiitdmiceayes Prasphmaleliestnforicnsygstiuted by
4-toluenestitfoni € acichikdmphotsisifoniaacit - d: methy| hieyeloldi i 2] -autrdoeneteasibaxylia acid,

gluc N id, 3- lonic,acid. trimet ti Id - tertiary,butvlacetic acid, lauryl sulfuric
el b A R G T R ST NS R o S
and t é”liE'e',C@ra]éQ’)“salts formed when an acidic proton present in the parent compound either is
replapEidly a metahighoexgaraid alkaliimetalion, an alkaline earth ion, or an aluminum ion; or

coortes wih an g Hase suh a5 eharlamine ditianolanine rthanolamine
N-méthyiglucamine’and the (ke Salts further Thalude. By WAy 6F exam i Shiy Sotfidhs EaBEium,

calcitipritesh simjhe Siefiiamrrhionbatiteetrbentioy and mrottuln hartthe egaml-Nien:thbeomgoRind contains
a basigifpactionaliticsalisngf non toxic WO 2010/010191PCT/EP2009/059605 organic or inorganic
acids, such as hydrochloride hgdrobromide tartrate, mesylate, acetate, maleate, oxalate and the like.

The term "pharmac&utiegly G Eptabtd chfion® réfers to'dn RECERth M LEhaRT cblihtePsBRE N acidic
functional group. Sethocationbyare Exémplifiedihy; sodium, potassium, calcium, magnesium,

ammonium, tetgaalkylammeniyicalionss N4 ihey ks, 130941 Pharmaceutically acceptable vehicle’

refers to a diluent, adjuvant, excipient or carrier with which a compound of the invention is
administered. (805 Hofirbs ks {6 EoMPA AEELREN BTG eIk alvES 67 the CoRIRISTof the
invention,which hagigleaunhiengiaupaancpacakyt byseoivelisSis aftiidecphysiologicaleenditions the
compounds of the jpvent ' re. pharmagceutically-active,in,vivo. Such les inglude, but are
not limited to, choI}]‘r?'(-ilé%estisgrré ﬁ%ﬁt?@e%%ﬁ%b%%gﬁ%%ﬁgﬁ% %%%lfpﬁagﬁhé%g%é;}f%gngg %ﬁ? Tik%oxy’
[0096]'Solvate' ref8reURs iRt of thehtispibumsbriturd SsSochidigvwativh ssivenbsistedivoia
solvolysis reactionkalhikplyysieadr@sgoaiation includes hydrogen bonding. Conventional solvents
include water, e.th%g IRac%tilg}%%Ed %?n%éy&?#@'al% ()nrg:wpr%ugds of the invention may be prepared e.g.
in crystalline form an g;a%/%é solvated or yrcrilragge X wt’ébllé solvates include pharmaceutically
acceptable $017atssh &ickraghyr dukogiid flifher inelugaitdiosbichicrmduic seivéitsedamine’
non-stoichigmepdc selvaias™ i ceftaikinstanceés tha sabvate Willvbe capablecef,jseladiomcfasex@mple
when one of more solvent: re inc rated jn.th | lattice.of the crystallin lid.
'Solvate' er?lg%tﬁ%%@e'é otrﬁgﬁ%ﬁﬁ-6'?1%%03&%Hfs%l%%&oi\(lg%ztaﬁlé%%ggﬁﬁ%@g esy%f\}/’g%sﬁ(ﬁrﬁélude
hydrates, effifiofatdseaidcdredian ol ds o087 'simbfedeicaerssera i ans Thebshrad gk ‘patient
and 'subjeciatpsuseskintaneh angaaiiyshes iibsi 098 by hrrapeaskicaiyieffective ameuninmeanss the

ungd that en administered.to a subject for treating a disease,_ is sufficiq)nt to

t of ( , \ : "the
amount o 311081%‘?50% any & Wlﬂeteroa.ryll,hc qﬁﬁ%ﬁ(lyl or %e%cr Fec(::lﬁae c¥?\rfgoal.lﬁ1%ﬁﬁst§m ma‘}; tilc selves

effect such tryeat. ent for the' disease erapeutically e Can vary epend?ng on
the compouiylsiecdissausuinititedsbvéritp lahdhithe agaibaiid, @t€: el subjsitydsetréated.
[00991'Prevanting 1 Qmpavensio, &ierarteared yetisniniskiaf, acouiingay dexglaring a disease or
disor j.e., causing at least gne of the clinical symptams of the_dj e not to develop in a subject
that rﬂgj;g%e exposeAa%1 %loﬁug%n gsgfcéﬂlsf?)ﬁ%n%%eﬁ ,i%? %reﬁi%apécgeasg)@ e disease in advance of disease
onset8{B61 001 The Sebstitysed phpteosic sy ate dstb sk ntideraant retdrs to 2 mebslraidr procedure

the pyrppserehwhichiisdRreveMatathentharitodiaslQr cure a disease. Non-limiting examples of
prophylactic measures may include the administration of vaccines; the administration of low molecular

d
weight hepatints Hodpial patientetaisk rdrthrsmised deerosrbrimples toitoBirYatiorr! dnd the
administratimardfearnt aetinmaiar mklagentsukil,as chloroquine, in advance of a visit to a geographical
region W,herg1 IB?M@J&&R&EH\M&&E})eolfiﬁmlxg%lracﬂng malaria is high. [00101] Treating' or
'treatment’ of any disease or disorder refers, in"dne embodiment, to ameliorating the disease or
disorder (i.e., arresting the disease or reducing the manifestation, extent or WO
2010/010191PCT/EP2009/059605 severity of at least one of the clinical symptoms thereof). In another
embodiment “treating' or “treatment' refers to améfiorating at least one physical parameter, which may
not be discernible by the subject. In yet another embodiment, ‘treating’ or "treatment’ refers to
modulating the disease or disorder, either physically, (e.g., stabilization of a discernible symptom),
physiologically, (e.g., stabilization of a physical parameter), or both. In a further embodiment, 'treating’
or 'treatment’ relates to slowing the progression of the disease. [00102]As used herein the term
‘condition(s) involving inflammation' refers to the group of conditions including, rheumatoid arthritis,

osteoarthritis, juvenile idiopathic arthritis, psoriasis, allergic airway disease (e.g. asthma, rhinitis),
inflammataryy bowel diceacece (e A Crohn'e Adiceaace enliticel endotovindrivven diceace clatace (2 A



[00103]As used herein the term “condition(s) involving an immune response' or lautoimmune diseases'
are used interchangeably and refer to refers to the group of diseases including obstructive airways
disease, inclusingegaaditions such as COPD, asthma (e.g intrinsic asthmag)xingis@stgna, dust
asthma, infantily asthma) particularly chronic or inveterate asthma (for example late asthma and
airway hypdridpongivalisbsy Brafrehmed isausisltishésistoginzlisystsHinmpesehtrethdtosus
(SLE), multiplenseleragisi typestidiab ebes imelitts ahd camplicgtidnsassaciatedaheredjthliatgpic
eczema (alopifdaimatis, seiachIsiIAinand ik sczamiato R dermath e, ptamimtew bowe
disease (e.g. Crohn's disease and ulcerative colitis), atherosclerosis and amyotrophic lateral sclerosis.
Particularly thevfétky:refers to COPD, asthma, systemic lupus erythematosis, type | diabetes mellitus
and inflamsriatany- aviektise aseis [@0&04dAR.Used herein the term ‘transplantation rejection’ refers to
the r chronjg rejection, of cells, tissue or solid. organ alto- ar xenggrafts of e.q. pancreatic islets,
stem ORE! bone riaFEhiE ki R, S o e S Bl MR e e
hearSIGhBIRANEYTiverlbbwelS GaitiRas:(FHoKEa Or 0@58phaguiS, B rarversiislhognembesdes.
[001@5]As:Hsed hereinietearpraliferative eisgiage (shseferssio gamriitiossahias canserde.g.
ereiclomiesaIcama of Prostalssance viysoBplialye disiere gy pRveVthemig era
essential throm Bgyto&s an myerfo rosis), leukemia (e.qg. acute myelold leukaemia and acute
lymphissbiastielk drensray L rvitipleynyelstiacsisliadis onpstariedis, Seletsaseim ool hy
partigukabihedarm-efers taganeaubiemkemia.anultiple myalomec.and-psosiagis) [0106kAsiused
herein, the term, 'cancer' refer lignant or henign growth of cells in skin or in body organs, for
exam%léygu%x %U?ﬁﬁ%ﬁ%ﬁ%é?%%@% Sgé%tg%{é’,%rl‘?’%ﬁney, pancreas, stomach or bowel. A cancer
tendd@85kiltrate intoadidjBcenetidtd asls preamafiné tactas ke dondisthitco sy brisutigr eikamplerto bone,
liver, g L)1 thebprain. AsisaedlRereitibgdtemcaneerintidespothmatasiatics umpancetiypes,
such as b_u} not limited to, melanoma, lymphoma, leukaemia, fiborosarcoma, rhabdomyosarcoma, and
mast%%%b?ng‘)WO 2010/010191PCT/EP2009/059605 and types of tissue carcinoma, such as but not
limite@68kolorectiivbarioed prebiatercivvberiusmallytaivilingcancen atid Ingovsmalldebiietl sigpcancer,
breag,amGel PRNGIEANC.ERADGRN BlagddercRCRET %H@LF%%%Q@%H&%%Q@% iohlastema, primary

liver cancer, ovarian cancer, prostate cancer and uterine Iegglﬁmago%arcoma. 1001071As used herein the
b

term SYOREEMY rErIE Bt opidstie iseates BFtte BIBHS ot 1BIitiMy BRYEHL el Hiseases
can datsé&ponauhaitow Enddhdhuneisystemndyisfinictich; Whidbelencersidentiost highly susceptible to

infecigsand b'eed!{]‘g}z"[%E%”J&‘é'%‘io‘iib%%ﬁ%l%%ﬁ@‘l?cﬁ%&%‘ﬁof:fr’]g@&kﬂ%&%ﬁi%? Ifukagiue {AML) and

acute lymphoblastic leukemia (ALL). [001081As used herein the term 'diseases involving impairment

of caPigetABYEPRATERE GHOIN IR QAR SRy hEns A G RPRITHER BYLIRSHI8 &tes'
incl udﬁsneﬂmdﬁgmsusum 1&&0&5@)’9@‘1@)@;@85&%@ ilaa:hhtt&i St‘;@uvémléezrmg matbicsarthritisugibuty
afth“&sslo?e9&1&1%rtﬁ@fs%'%%ﬁm%nssigfﬂ% ithritis . eflex sYmRALhRIG Ay staphy:Algosystiephy,

Tietze syndrome_ or costal chondritis, fiboromyalgia, osteochondritis, neurogenic or neuropathic arthritis,
arthr8PAtE ER dBIHR oriS SFartahitiorike olbte SEMRR TR riams é‘t“ﬁ%ﬁﬁ@ﬁ‘,‘%é@?@?ﬁlﬂ%’@g’e and
Handiggpidenehigegises, dﬁgl&_nm&ticamﬂe@I&mgzﬂmmcﬁnmmyal{gmgsysmmhms ﬁuﬁh@n%mm,
SC'erHQ%BH&é}'}Qx%W'Oﬁlﬂ%a%%]%Yl‘h%%cr%{?é?%ﬁ@a]&?_M&&%#%@%ﬂaiﬁ@&e}%@ﬂé&é%!‘%&%ﬁ%h&a&glﬁ&?e

inalfonnation(s)' includes conditions such as hereditary chondrolysis, chondrodysplasias and

pseulTAEN STy SHALTs, RRFSFICURE bR N iBTBaP Rt abEH AT FOGE ElifotRh i APty JuePe

thongieglysplasiesnangy relaseckdisbidess nifhiRhasusethhdreifethe PFertinitidease (spassociated with

hype[j %%?%9&9&!H%L%?i%%%%ﬂ?&ﬂ&ﬁﬁaﬁﬁ&ﬁh as Castleman's disease, multiple myeloma, psoriasis,
ety L AR i ;

Kaposi's sarcoma and/or mesangial proliferative glomeru lon ep hritis. 1001111 Compound(s) of the
inverfi¥f%and equirimitiedHrakarsms s e St eBrEE EopOUaE b tHesE SroHbtare)
hereigbefor filesetibe dsubichcexpeassicndneltdesthepharmageuticalyupcaepiallegalisiiand the
solvales &l INTRles, a0d ne.cohales:ole RharmaceUlicaliAcceniable salls whge g context
so permits. Similarly, re}erence to Intermediates, whether or not tehey% emsef es are Cc almeds, is meant
to enibracéuisil SHrEusd Feeligakaly, wiErEtHS Aovitasicso patHise D SRR hepsoaReTeferred
to heegigolpr exeuipledauhadioutlimiaton Gl falkylhahe: iaiian, of sangeoshatild bakeensidered
a repggggntg(t}[on of each member of said range. [00113]Other derivatives of the compounds of the
invention have activity in both their acid and acid derivative forms, but in 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 example, esters prepared by reaction
of the parent acid with a suitable alcohol, or amides prepared by reaction of the parent acid compound
with a substituted or unsubstituted amine, or acid anhydrides, or mixed anhydrides. Simple aliphatic or
aromatic esters, amides and anhydrides derived from acidic groups pendant on the compounds of this
invention are particularly useful prodrugs. In some cases it is desirable to prepare



WO 2010/010191PCT/EP2009/059605 double ester type prodrugs such as (acyloxy)alkyl esters or
((alkoxycarbonyl)oxy)alkylesters. Particular such prodrugs are the Ci to Cg alkyl, C2-C8 alkenyt, aryl,
C7-C12 subgiiuteskanyhiand C7-Cl2arylalkyl esters of the compounds ofghe;iipsgntignsd90114]As
used herein, the term 'isotopic variant' refers to a compound that contains unnatural proportions of :
isotoP¥® Lt one or FHBREIET thEHtsE ket R Rt tvdURR sl B8r example, an “isotopic variant
of a compound_can contain one or maefe non-radioactive isotopes, such as for example, deuterium (2H
or D), carbon-13 Qrike-fike 70 &

such isotopic substitt
any hydrogen may b€ 2 &y bel3 -
presence and placement of such atoms may Recdetermined within the skitpgbthe art. Likewise, the
invention may include the preparation of isotopi¢ variants with radioisotopes, in the instance for
examPéAhhere th FestifigRTIBbENRIS Ay batsBe Rk epeeanhardrainsstraft 1R R distBution
studiesleffdndaraliiodeative fiootGpes ikiln; lilendibircanc caridonikdl, hikadddC Care; paidiculatlyouseful for

this Pd%[?oﬁ}?yl%ﬁélﬁ)wa?}l&lﬂﬁ}fo,eﬁ&@r%ﬁﬁﬁ{&(?@fﬂ@‘&éﬁd,_rﬁ?{dﬁé&?aﬁ%ﬂﬁSﬁriw@?%bf&@h%%(gﬁn%ﬂg%‘&“ds

may beé prepared that are substityted with, positron emitting isotopes, such as'IC, '8 3, 18N,
and WOTH B8 uSSRnBosittBn EmrSR Topoyraghy teter stiiated rdrdx SRt G Q@B receptor
occu pahdy’ [ead bB]Alhisbtopienariantscofitize(compaliatdsipravided fietein, xadiaastiveopdelyare
intendgd 10 he SRCOMRASEED-WINR (IR AGPRSATHRSINYERIQN JOO1E6]IL 5 ais0 1o ?&%@9@&%{9@ that

compounds that have the same molecular formula but differ in the nature or sequence of bonding of
their Rtoieeetr téartirgSmentdriielr Grdnsrreplt Ak iammbarsddriereyqesindrSofar dmfer in the

arrangesrientdofriheir atomb éres paemare termed “stereoisomers'. [00117]Stereoisomers that are not
mirrofyfgpes of ong anist Argeimed SIASIRIeATRIT. AN esr e are Aon-superimposable

mirror images of each other are termed 'ena ers’. When a compoun as an asymmetric center,

for ex8fple, it is bowbeHvtedidvy aikdrent tistips, enpaebibndnudisierstispetsibral Armedefittdmer can
tS>e ch@faﬁzariaadyamffgeoaﬁﬁwt@@ﬁﬁﬁwagks)wﬁét@aﬁummggrlﬁaﬁ?@iﬂ&@m?;i&f@mim@ %Mﬁb,e R- apd
-sequencing r ahn and Prelog,.or by the manner in whj e mole rotates the plane o
polarlilgUI ?félf%eé}jr@' é%lﬁéoﬁ{gtél : Sgsﬁ tél}( (r%;b_fa%lro)% §¥ lreu\%‘flo?g otrey ZJTC é(.:? égd(rff%ar y;-%rolflﬁsélr%ss tFélgﬁlectively).
A chiraieditiptlivicy eahyésest. as either individual enantiomer or as a mixture thereof A mixture
contgiype) equal prepestians-obiae eaaatigmers is called a “racemic mixture'. [00118] Tautomers' refer
to cogﬁi%tlds that §r interchangeqbég forms of a particular compound structure, and that vary in the
displé nt of hy P%ﬁgﬁ%t‘&{rﬁlglg?ld FEi SRS YR Hructures may be in equilibrium through the
movd s of it eleCubnsuadd amatoyhousiisdiy ki) ahick exdmplethe nelisant GRIORES atertaldarmers
becaﬁsqstnﬁxp%gc@gidly interconverted by treatment with either acid or base. Another example of
tautomerisin is the aci- and nitro- forms of phenylnitromethane, that are likewise formed by treatment
with acid or'baSeCwdBoteforeroeplt B Sotemisosob oo T Thtioheric fo¥memia: b lfelevant
to the attainmeticaiithec-aptvnahehemiaadikeackvity and biological activity of a compound of interest.
[00120]1;he(9(_)g1p upsg%s%f tpg. ingigﬂ)or} gy passess one or more asymmetric centers; such

IS ir
ed wit ey . .
compounds can theretore be produce as’individlal (R)- or (S)- stereoisomers or as mixtures thereof.

[00121]Wnlésstnditsheelbthefvisabtieddetanptidriby InGnfingpof ceplnictidl comipouhiaindhiel,
specificatiogape:claimsiisdntendas:odIehteboth indivduate0antamparsand:Rbtuies @cemic or

otherwise, thereof. The meth {ﬁrt e ﬂfe ermination qf ste e%c(%emi ry and the separation of
stereoisomé)gﬁsoé}'e‘\1/1\}“(‘33?Z tﬁ%tvevdg%;' 3 E“&%%fﬁ%% I\?Ii‘)é4 [ ‘ﬁ%’ﬁ%‘?’g’ p‘ireggstﬁ’?fﬂg‘éﬁ%g?ﬁ'% based
on the discdp&lidratanhiditass of JAK are useful for the treatment of diseases involving cartilage
degradagionidegngander jaintdaegradationufor example osteoarthritis; and/or conditions involving

inflammation or.immune responses, such as Crohn's d e, rhe toid arthritis, iasis, allergic
i oS T AL PR GRS IS SR EDTD, FAR I b
diseasis, €HONOXiHevér Yinenbuasthtesoeyy. cOMPNBALIORE At Gy prdsadoiyeny o CHRORIC-
endofoxil,@tatesmeaptrlauking i 8 ausoniccardiac failwre)disgasesinyvalyioRimpaisnant.eicartilage

turnover (e.g. diseases inyolving the anabolic stimulatjon, of chondrocytcs), congenital cartilage
e e L o B RSP ATT 1 Cb D T bt R SRR 8 . organ

transplant rejection). Inhibitors of JAK can also find application in the treatment of proliferative
diseases. In particular the inhibitors of JAK find a g)lication in the treatment of cancers, especially
lcukacmias and solid tumours (e.g. uterine Ieiom;f sarcoma, prostate cancer). In particular diseases
involving cartilage degradation, bone and/or joint degradation and/or inflammation, for example
osteoarthritis. The present invention also provides methods for the production of these compounds,
pharmaceutical compositions comprising these compounds and methods for treating diseases
involving cartilage degradation, bone and/or joint degradation and/or inflammation by administering a
compound of the invention. The present compounds may be inhibitors of one or more members of the
JAK family; specifically they may inhibit the activity of one or more of JAKI, JAK2, JAK3 and/or TYK2.

T0ONO122RA1A ceordinnalyy 1N a firet acnect of the invventinn | 2 A-tria7znloll Boalnvridine comnniinde area



(R1 0 R3b -(CR4bR4c)ni -L1(R38)m2 WO 2010/010191PCT/EP2009/059605 wherein Cyl is selected
from aryl and heteroaryl; LI is selected from a single bond, -0-, -C(0)-, -C[=N(141-, -N(R4a)-,

-CON(R45-38Q4bR4 41, - - N(le)co, or - N(R4a)S02-; each Rl is indeperﬂel;)gyzﬁgéﬁ%g%gsfrom C1-C6
alkyl, substituted C1-C6 alkyl,laeél, substituted acyl, substituted or unsubstituted acylamino,

substiEREa Y GR SUsEtitrd ey HHek( - Susdnthtiste omswastibser e § kv, subbtitted @rC.
unsubsiitlitel asvinonsebStiTitedisulfingy], substiibiedsaforyl haulistituted.ai-psubstituted

amin nyl, sulfqﬂi% q{ci,d, §ulfp ic acid es boxy, cyano, substituted or unsubstituted C3-C7
: cyclo%%?substitute& gr}l;r%gu Sst?’?uiltﬁe1 Colfﬁsnézfr)r%g%#ed heterocycloallcyl, halo, and hydroxyl; each R3a

is indi¥8Rbently sefeetetikdritiers te6vsliyhosubetniie iydleGenl ybuacyh SubStitutd doaby kashuistituted
Or Unswhstiteies aguiamiNnseRskties 85 unsubstuigdClite AkoRmsHRStIed orInsHstituted
amidg Czilil)goeg%ccag ony Is%bcsit' gte allio?( (%alrbogyt, ?%&Ikyloxy, substituted arylalkyloxy, substituted or
unsu%%ﬂtu? *&min , ryl,ysuqosﬁljt?aytf grly%, %\f)?l% I%W (S 1tituted sulfanyl, substituted sulfmyl,
subsi#iEd sulfonyfuhshetidedeliotsebstitatedyeinipsgifonys, dtifehibaciduistiionicwabidester,

azidanGarbons CYRs SURSHHIE QUURMDSHNIGS b CHofiE Q- RURSIYIRAGE UsuRaAlyted 47

membere heterr?cg/cloalkyl, halo, substituted or unsubstituted heteroaryl, yo_lroxyi, nitro, and third.;
12 28RS 1 ST St SRITEE S (HstbatiGiiaTe1-Ce akiisrapanturatistahsisstituted c3-c7
cycl eakijteR3 inipaitidepehedstiyaelected from substituted or unsubstituted aryl, substituted or

unsufigfityted C3- & aycloallcy nsubsiitlyted or unsubstituted 4-7 membered heterocycloalkyl,
substituted or unsubstituted 5-10 membered heteroaryl; or Rm is independently selected from 0-R3",

co-R8%4A con Rl ST hleere3 il tefre fhughiartbatuom @msntinsl 6). uPrstipdatieid aryl,
substitotedaer tithsubistiivtediG3:C7 cycloalkyl, substituted or unsubstituted 4-7 membered

heter@@}g alkyl, s ituted or unsubstituted 5-10 membered heteroaryl; each R4a, R4b and R4c is
independell?uly sele%%géﬁrc‘)vrgeﬁ?s th&gse kYT %ﬁgrélﬁﬁftredd%ﬁérguglIlgi/??e(]f@-)&ﬁ &ersand PErs BStituted
C3-CoPCHEBARPFRTISION: ifle: Geippiarod or 2rayp Iuxnbead tepBead By 3 nifrofeproviged thatifen Ll is
-0-, -hi{ddeda):, ICRN(Iea) boiBRRN (8a)or ardiRFbcisiihahifamcypaaliodvantoL kg membered

ﬁfl 2. 3,0r4: or r utically acc le salts or solvates thereof or solvates

hetergaryl ' QL4 t
e R DA S RN ST SR i S At EsMipBn o

of the pharnmiaceutica _
Fornibifdiie bavired ooy Soam)paagabdipE P xodbirsses:00125]In another embodiment, with

respee01) CompOUREE-ALPHMIR hnRidraRURSHIIHEMA WISRSHRISC) Gt Cueloalih.[03126]In a
parti%lrjlﬁ%&em[%odir{éent 1\}/¥I1;>h (r)elszogct tﬁ) com ounds of Formula I, R2i is cycloproF[TJﬁ?lr, cyclobutyl, or
cyclopentyl. 0012 Hier eMBOtmEht, WK FESHECE {8 COMTSOURTRTET PO P2 8 %hd Rk

are can be, for example, a five membered or six membered monocyclic ring or a bicyelic structure formed from
fused five and six membered rings or two fused six membered rings or, by way of a further example, two
fused five membered rings. Each ring may contain up to four heteroatoms typically selected from nitrogen,
sulphur and oxygen. Typically the heteroaryl ring will contain up to 4 heteroatoms, more typically up to 3
heteroatoms, more usually up to 2, for example a single heteroatom. In one embodiment, the heteroaryl ring
contains at ]east one ring nitrogen atom. The nitrogen atoms in the heteroaryl rings can be basic, as in the
case of an imidazole or pyridine, or essentially non-basic as in the case of an indole or pyrrole nitrogen. In
general the number of basic nitrogen atoms present in the heteroaryl group, including any amino group
substifuents of the ring, will be less than five. Examples of five membered monocyelic heteroaryl groups
include but are not limited to pyrrole, furan, thiophene, imidazole, furazan, oxazole, oxadiazole, oxatriazole,
isoxazole, thiazole, isothiazole, pyrazole, triazole and tetrazole groups. Examples of six membered
monocyclic heteroaryl groups include but are not limited to pyridine, pyrazine, pyridazine, pyrimidine and
triazine, Particular examples of bicyclic heteroaryl groups containing a five membered ring fused to another
five membered ring include but are not limited to imidazothiazole and imidazoimidazole. Particular

examples of bicyclic heteroaryl groups containing a six membered ring fused to a five membered ring include
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independently selected from H and Me. [00128]In a more particular embbdiment, with respect to
compounds of Formula 1, the compound is according to Formula Il: (R3a)m2 | | wherein Cyl, LI, R3a,

RTh, m2, ang@i.agAs«described previously. [00129]Iin one embodiment?\@il%ﬁ%&)ﬁ&_t%%%scompounds

)

of Formula I, Cyl is Ph; and m2 is 0. [00130]In a more particular embodiment, the compound is
accorthhf tG e SFteisi ben~fyrar dmathiRBme drfarrimidzeo ishebove 400 I8 btinoommlerhbodimentewith
respa@mmmpwm@oiﬁoménﬁwa{koa}bni&ﬁémtiw?ﬁ1@1%%@@&'@}1&(1&!18%@}&%%&&?i%f&?%%lineb g
unsubstituted 5-1 embered.heteroaryl, substituted or.ynsubstitute -C2 cycloalkyl, or substitute
or un%ﬁ%%ltl%egd 4%;&%%h1 Sere ﬁi’et@%cy}&oﬁ@fo %ﬁ?ﬂﬁlﬁwa ParfieCRaF BHBSui Rt eiect to
com p@(’i?‘?d’é%ﬁ%??n GTaume. Li farsensstatrples oSibighelisoheler@ryCeoympC INERAS] - G ONER hix

-SO2N (b day- Iﬁ@é@}ﬁgudN 6110&@2@@6&1&8 (tbt)aﬁﬁrd 131@, i%&huln(gga% : &Mﬁéﬂﬁﬂ%k@ﬂéﬁ%@ﬂ%ﬁ%ﬁew
unsubsti ry. tituted or unsubstituted 5-10 membhered hetergaryl, substituted or
unsuE@E&E@%@’é{&%ﬁ%@é|6S§ﬁg§ﬁmsﬁ&]b§ﬁ?ﬁ?3tl oF ursy gﬁ‘ﬁtg’ae%‘?‘%%% %‘?\é‘)dhﬁ@%rd)éa}’&%m%’ﬁ[00133]|n
one ERBBHIRENUH BYpataireompelands ehpuhimidiac And insrébecteuifsorfartsmgiedong, -0-,
-N(R@&)ﬂps@(é))hpsg[EN\(B&)BDHQQMB}@)}WMMO{%&(Q)@&MM@&%@% Qiﬁm,( nggﬁ;;}e\,/vo
201011913“9%%%% ,"II'Z/0 5%1%09/051?605 nlis 0, 1, 2, 3, or 4; and R3b is substituted or unsubstituted aryl or
substituted of Unsubstituted 5-10 membered heteroaryl. [00134]In a particular embodiment, with
respd@fS ompouktsmeter sihiatsetputitiie selbbtethfrdrtercaasingleboniopeOsybii(ihy -GEBYe @{=N(RN-,
-CON{R&R)rg:-S02N(R43)-, -S(0)2-, -1\1(24a)S02- and - N(r)co; nlis 0, 1,2, 3,0r4;and RThis
substituted or unsubstituted phenyl, substituted or unsubstituted pyridyl, substituted or unsubstituted
pyrrolyl, substituted ortn3y W:zd pyrazol astitited or unsubstitGred i Midazolyl, substituted or

unsubstituted triazety bstituted oxazolyl,

substituted or unsubstit zolyl, sub LH¥Subsityted thgZotyly substituted or

3

unsu%%ti}%tega gﬂl hen%ﬂtSéI%Stlt &@or’ §u§stituted ind‘olgl substituted or unsu’bstitutgd indazolyl,
substituted. or Unsubsiitiied baRsiticaZon: Subktitated & e BB bRIrENYR suBstitited or
unsubstitdd bendensisiary bxtibeitte€ orlusGbstitstetkyizéxazolylbaubsiitatag dslingubstituted

quinaligybyDesubSituieshelcy AsRsatiute,d isoquinolinyl. [00135]In another particular embodiment, with

resp?ﬁ&% compougds 0 Foirmula I, L1is selected from -0-, and -N(12.33)-.
] xamples of representative heteroaryls include the following:

SRS NONS
CoO OO0
O OO O CD

wherein each Y is selected from carbonyl, N, NR™, O and S; and R** is independently hydrogen, C,-Cs alkyl,
C5-Cio cycloalkyl, 4-10 membered heterocycloalkyl, Ce-Cyq aryl, and 5-10 membered heteroaryl.

[6077] As used herein, the term *heterocycloalkyl” refers to a 4-10 membered, stable heterocyclic
non-aromatic ring and/or including rings containing one or more heteroatoms independently selected from N,
O and S, fused thereto. A fused heterocyclic ring system may include carbocyclic rings and need only
include one heterocyclic ring. Examples of heterocyclic rings include, but are not limited to, morpholine,

piperidine (e.g. 1-piperidinyl, 2-piperidinyl, 3-piperidinyl and 4-piperidinyl), pyrrolidine {e.g. 1-pyrrolidinyl,
17



[00136]In another particular embodiment, with respect to compounds of Formula 1ll, Li is -0-. [00137]In
one embodiment, the compound is according to Formula Ill, and-Ph-L1-(C1-12),,,,-R3b is selected

from:  whgigmndisnk and R3b, and nl are as in Formula 1; and Cy3 isca-gybslituteghor
unsubstituted nitrogen containing 4-7-membered heter@ﬁ;cloalkyl group. [00138]In one embodiment,

the cOMPBOHATY AERErIG ROIEB HuRYTIP IpRE: PRYFAR (G PILaR3 195 s #ATwgyran),  dibydrothiophene,
2010/04GHPIRE THERROOM) 5260H an e, R3hwhereimmnis iy oo Rab, ancun] @retasripyrarmula |

[00139]In 3 0 X ing 1o Formu OIglma d-Ph- ne(CH2| bIS Spn2
3eln.cag.eERPAIRAN, (R CORROUNGIS AGHRIANGL, R H A0 PR AL afra%yﬁ

R3b wherein n bis indep endentl &se lected from substltute oru itu elf)stltuted

or urBNFERRREIEN: é%g}lﬂﬁawew SPtitCTERr Gy LnBEsEhG: e ey ramise iaglule tbisagaibaliRg
subsuudted Sraxitbu bstittiedib: 0 membened heterosryiney. Rah itindepenteatiynsrlectedfras 0-R3,

O-RZ.-and CONE).R3 a3 gﬁgﬁ};@ﬁ@ﬁ&dgﬁiy selected i p;bg%ﬁgytu QL HNSUbSHE d!;ﬂeq aryl,

subs ituted or unsubstituted C3- C7 cycloalkyl, substituted or uns stituted 4-7 member
heter%é?}é’%’ﬁl@ikyé@&m%?bf‘cﬁ]&md%%fﬂ]lﬁ‘é@%ﬂi@tﬁ%mBé?é’ﬁlFﬁeteroaryl andnlisO, 1, 2, 3, or 4.
[00140]In one embodiment, he cor%und is accordlng to Formula {,{,I and-Ph-L1-(CH2)I-R3b is: kiin2

\é) L\/\/Y

W WZ
£ ) Hg £ X

s ) D /\ W
ey 7 |
\‘—W Sy

wherein each W is selected from CR®, C(RSG)Q, NR, O and S; and each Y is sclected from NR®  0andS;
and R® is independently hydrogen, C,-Cs alkyl, Cs-Cyg cycloalkyl, 4-10 membered heterocycloalkyl, Ce-Cig
aryl, 5-10 membered heteroaryl, These heterocycloalkyl rings may be optionally substituted with one or more
groups selected from the group consisting of acyl, acylamine, acyloxy (-O-acyl or ~OC(O)R™), alkoxy,
alkoxycarbonyl, alkoxycarbonylamino (-NR -alkoxycarbonyl or -NH-C(0)-OR?), amino, substituted amino,
aminocarbonyl (amido or —~C(0)-NR;), aminocarbonylamino (-NR"-C(0)-NR';), aminocarbonyloxy (-O-
C(O)-NR”E), aminosulfonyl, sulfonylamino, aryl, -O-aryl, azido, carboxyl, cyamo, cycloalkyl, halogen,
hydroxy, nitro, thiol, -S-alkyl, —S-aryl, -S(O)-aikyi,—S(Q)-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.
[6079] “Nitro® refers to the radical ~-NQ.,
[6089] *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”, -0, =0, -OR”, -SR”, -§", =8, -NR'R*, =NR¥", -CCl,, -CFs, -CN, -OCN, -SCN, -NO,
-NQyg, =Ny, -Ns, -5(0),0", -S(0%0H, -S(0):R”", -0S(02)0", -O8(0)R™, -P(OYO"),, -P(ONORTYO
), -OP(O)ORNOR™), -C(ORY, -C(S)R”, -C(O)OR”, -CLONRTR®™, -.C(0)0, -C(SIORY, -
NRPC(ONRR™, -NRPC(S)NRRY, -NRPC(NR¥)NR*'R®® and -C(NR*)NRR™,

wherein each R, R*, R* and R* are independently:
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R3b wherein n2 is n1; R3b is substituted or unsubstituted 5-10 membered heteroaryl, and nlis O, 1, 2,

3, or 4. [00141]In a more particular embodiment, the compound is according to Formulae Vla, VIb, Vic,
or Vid: Viavib\viavid{2Q142]in a more particular embodiment, the compqgungsisagoetsting to Formulae
Vla: Via or a pharmaceutically acceptable salt or solvate thereof, or a solvate of a fharmaceutically

acceptable salt. [00143]IF8HEBmbebinitnt the CorpdutaaitheGrtensrioadinbt 4h0i Bl ariant.
[00144]In one embodimentcwitytkedpdci-i0 onmbtd hethreacgnipaundvisisdleected from the compounds

exemplified in Table 1, [08165{@]1{2 on (ta@pgdi 1ennh)withh espect to Formula I, the compound is
compound 176 from Table' 1" Oo‘iigﬁfnl certain 1agpeocrtsj,'[%ﬂoe }f)’r%rsent invention also provides prodrugs

and derivatives of the®cofffeuntislacchiding ek e cboverckrdaiugs Ard) dexiviadds of the
compounds of the inventiefewhith tavepetabobicaliyseleavable aroups,antd besomedyisoh@lysis or
u_nder physiological cpndéﬂ%r}lcs thens%%rsrtgpqudﬁ% (? tql% io% 1?’}“01? .;t‘%h@%} eadr_ecp_rlar a %utiqgllly a})gtive, in
vivo. Such examples inclu e,ybuflare not fimite fo, cho e esSter dervatives and’the e,y’
N-alkylmorpholine estersvasithsfia!sike. foordpiEmer defivatives of the compounds of the invention
hgvelﬁ@tbéjiﬁcl{hb?I%ﬁbﬁhé@?iﬂb@ﬁﬁit@&@p@%iM@t&Mgsfmegwbl?lb%%@%lﬁe%B&ﬁh&tf?ﬁ%@ﬁﬁﬂ}OﬂmS
advantages.of.solubility, tissue compatibility, or delayed release in the mammalian organism (see,
Bun gt%\)r%l,Slll—if.s,I ‘é%‘gfgﬁlé?‘é%y FJ‘S% dglﬁ.s%éﬁxgi@ﬁ?ﬁsevier, Amsterdam 1985). ProdrSgs inclljde acid
derivEtiveErihel nanénito praedinsie thcoftiEtare! STRH &5 FoumyVar 26torel 6991 MIT/ER2O0GI059605
examﬂiﬁmfﬁﬁiﬁﬂ@m&ﬁﬂi&%@w{@@@ﬁ@ﬁ@{ ttm@’gggn_t,acggmm;ﬁ’,sgm@sjﬁ”glwd@bi@’t am%t@@zﬁrzp%red by
reactjog- ; cigh C und. with-a sybstituted or ubstituted amine, or agi rides, or
mixer]éolgn%@}ﬁ %@@#}?& h]?\pf)%ﬁgié_ r%rg}%qg és‘ﬁ%errs?fnérﬁcggésnl %ﬂ%n;?i Ir]f{q]esseg(étﬁvgg 1ra(l)'qmé(éfcidic
groups priddrtier G oompolnts ot tRigwmkeriditaieplséfrid frodrugsladisdnte 4S8 ids

desirablgctavprenaie douhligesieniype Prasugssurimastacylaxy)alkyl esters or
(talkoxycarbonFI)o§§%¥Iesters. Particularly useful %Eesgge,C1 é PF% al(lﬁyﬂ, 2-05 alkenyl, aryl, C7-C12

Myt by . S e
substituted aryl, an &:%{ %lr‘gﬁzgrﬁil‘f%’s?lealysté)ﬁﬁeevgsompousﬁl(t]ustc 1% éa} vertion PHARMACEUTICAL
COMPOSITIONS 2fg0448 Ivfheadmpidyedyadopharmeagd utital sgthescompounds ohthedhvebion are

typically administereg:indhe,{ormueiaRharmacartical GomPastian Y cRMPOSILANELRR b

prepared in a manner well known in the pharmaceutical art and comprise at least one active

compound. Generafly 8 SomBBERELEE s frivEHEEH Hrd adimiSB b Lolhariiediicany
effective amount. Thicambacit Bfitidepcotmpbunpt acttsdipradntiribtdred will typically be determined by a

physi@méin the lighfof dhereleMant cirrusiancss - iistuding e eqndifion 4o he treated, the chosen

route of administration, the actual compound -administered, the age, weight, and response of the
individud p&tidrt, thebsduerity iirdiphtiénts apmbshdiciperisiotky, CoCuo aryl, aralkyl, 5-10

membered hetercaryl, and heteroaralicyl; or :
e (C;-C; alkyl substituted with halo, substituted or unsubstituted amino, or hydroxy; or
¢ (C3-Cyo cycloalkyl, 4-10 membered heterocycloalkyl, Ce-C)p aryl, aralkyl, 5-10 membered heteroaryl,
or heteroaralkyl, each of which is substituted by unsubstituted C,-C, alkyl, halo, unsubstituted C;-Cy4
alkoxy, unsubstituted C;-C4 baloalkyl, unsubstituted C;-C, hydroxyalkyl, or wnsubstituted C,-Cy
haloalkoxy or hydroxy.
{0082} Exemplary ‘substituted sulfanyl” groups are ~S-(C,-Cy alkyl) and —S-(Cs-C, cycloalkyl), ~S-
(CHu){Cs-Cyo aryl}, —S-(CH,)(5-10 membered heteroaryl), ~-S-{CH)(Cs-Cyp cycloalkyl), and -S-(CH,)(4-10
membered heterocycloalkyl), wherein t is an integer from 0 to 4 and any aryl, heteroaryl, cycloalkyl or
heterocycloaikyl groups present, may themselves be substituted by unsubstituted C,-Cs alkyl, halo,
unsubstituted C;-C; alkoxy, unsubstituted C-Cy haeloalkyl, unsubstituted C-C, hydroxyalkyl, or
unsubstituted C;-C, haloalkoxy or hydroxy.
[0083] “Substituted sulfinyl” refers to the group —S(O)R®, wherein R® is selected from:
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[00149]The pharmaceutical compositions of the invention can be administered by a variety of routes
including oral, rectal, transdermal, subcutaneous, intra-articular, intravenous, intramuscular, and
intranasal. Bapending @ the intended route of delivery, the compounds gi¢higsaypnionare preferably
formulated as either injectable or oral compositions or as salves, as lotions or as patches all for

transdertaladmirittatior-loosEehe: coi JESE oAkl atioR eatitakEaE ot of bulk

liquid solutiarsnberstisgensiohsndhdttefatwicders. More commonly, however, the compositions are

presented nz:uelt ‘a?j t%sm%tc %ﬁ?a‘f'“tae3CFeHr&t§11dusqgteH1%; term SL}J!nIt éjyo?hage forms" refers to
phyS|caIIy discréte sutable as unitar osages or human Sub ect and dther mammals, each unit

containirtg éipﬁédefelnﬁiﬂ’edidﬂamwmthbﬂv@mteﬁal dat€ubaterd t@bﬁ&dﬁxé@ teklesiredethendpeutic
effect, in asgpaiatieauith, asstutahle Pharmacsiticy @SCGQ'EHIEyNeﬁHRJe seRdrigf.dTyRieal ypikdosage

forms include efllled ampules or sy of the liquid c ositi ills, tablets,
capsules orwgﬁ?ﬁg Tt é%éz‘ég L#’ngltﬂls FHB%%‘%U@ é %{dz % %olg}? %%‘Eﬁ%c? éﬁéﬁ% i¢7acid
compound is bgdrally. a minor component (from about 0.1 to about 50% by weight or preferably from

aboulg(gggq jabout 49{&1Q§{a\°{re'gﬂ&ﬂtﬁbﬁlééh§1fﬁ{99'” ,Qeg;g vay é@}*?d’@'%%?yf?r carriesgAng RFocessing

aids helpful for formin 8 he desired dosin q%form 51 Liquid forms swtable for oral admlnlstratlon

may fié BRI SRS A S P ROha S S SHIcIB \mtatlhitﬁ‘éré@@%ﬁé}aduﬁé%tﬁ%%ﬁ&ér%
agentseioalorbudsd Ha4@reCEhH 4hi) ltkenizolithformschalkfichuble sfor Bxarplesrdronmdf the iaﬂ(amyng

ingreglignts .o, ds.af a.s a r as,micr ng.C
ragacarh or gefat: o ;ﬁ;%p?ant%ﬁé@?%?gtcétﬁt‘tic%s%‘zsa%@éﬁ%ﬁ‘ﬁiﬁaﬁ%ﬁ%‘%@“*’t‘;.n.c

acid, BHPROGEPISr SorAUStarae: AR ek Al PRSSRT AT Sriates: 4 ntykiiedfo
2010010191 RGTTEP 200058005 -Coleiddksilicomdiexide; a sweetening agent such as sucrose or
Saccg‘é’ﬁﬁb jor a flaveing, agenheyeh %%e&%’ﬂ%fg?&(f Tershsalicylate, of QLangs flayoring.

[00152)Injectable compositions are typically based upon injectable sterile saline or phosphate-
buffered®saliné-ordther ‘Fﬁ]@@tdﬁt@(@éﬂeré i’(@lo’\m‘lnﬁﬁ‘ﬁ’e Qﬁ’terﬁ@’ﬁ@*?g‘ﬂé theGetivelcarpotind If such
compositionﬁei@tigtﬁtwéiyr@mimm GeRIpOERAL @ften being from about 0.05 to 10% by weight with the

remainder b@ r&g tﬂ(ell H{get %grflg{o htetll €, lgns %%?JJ%‘Q%’&”Q, ‘? ositions are typically
formulated a$ & to cal ointment or cream con aining the active ing redien (”&generally in an amount

ranging frorfseBourdoatkih ‘h@@m@@%eﬂﬁlmmiqeﬁefbﬁéﬂyofm %tb}éml; - 10toatiom 0% tysiveight,
preferably fipmeabapiQl 2 @BoWhitA% @Mswetgmﬁngumeteaaretamtyytre% a&teut%tt@ épeyt 15%

by weight. When form Iated t the active ingredients W|IIt |cal ombined with either
a paraffinic ollrga%t/:;‘tltn’%'l"l 1S t%d? (r% ’]151 nﬁﬂ%@?ﬁu | vety ém%y&&t? g’é??f’sg AP b tSrmulated
in a cream \lwihdli@mwamm@%n oil-in- Water cream base. Such transdermal formulations are

well-kpegyp in the gge%glge%@{%{gglgg@oggdn&%g|@gged§@§§(t@ enhancs thesdegrpal. &er@tratlon of

stability of the active mgredlents or the formulation. All such known transdermal formulations and

ingreBiERtEre imdRrEatiintHe S¥pa P in @W@nt%ﬁnfﬁ@i@ﬂ]'?ﬁ@r%?ﬂboﬁ&‘ Sridfhifesition can
also bﬁlbdkkuhlgteire&(@yz -randdermahbevicetdogotditgly, Wangdeinral iadgsinistradiondcad bey

accomplishad using &NalGR1eIther QL e IESREY Ol ALPURNSNEMPrane, RE, 00 ébeetttﬂem}rlx
variety. [00155]T e above-described coméJonents for orally administrable, i ]\R?é%,table or topicall

admitStEBE ﬁtp%stﬂ%’h&%t% RS Fprestntdiv: EHHEs it fiaks de SBLLAG -
techriigbps anydithie dikeabsisatdartH i ertk8xgfoRBrkimgton's Pharmaceutical Sciences, 17th edition,
19851 (dgpk Publisking Company. kastar..Lennaylvanias Whieh is incorporated herein by reference.

[00156]The compounds of this invention can also be administered in sustained [elease forms or from
sustdifi¥tBlelease BHRgtHERI SRSy etemoncRat ipED T S FelrdSeiiuiveSOane dvisTelsR niaterials
can helfeadémRemington’'s Pharmaceutical SC|ences [00157]The following formulation examples
illustrate represen tiye rmac lc posm t ma pared in accordan e h this
invention. T%e%retsﬁlgnt ifvention. \‘A‘?'ZVef{?s nc? 0. e¥ Sl ?hg%rﬁ)t? agzeu {ic %tg:oméosmons
Formulatloril?mh@mﬂéﬁée{%ﬁs%]eﬁm@tﬂhﬁ& of the |nvent|on may be admixed as a dry powder with a

dry gelatn Rinderiy ARRRRIGKIREE: b 2Waighld 8lighAMinRE AMALIN: §fMmagngsium stearate is added

as a lubricant. The mixture is formed into 240-270 mgltablets (80- 90 mg of active amide com|loound per
tablet) infa t(c‘:lﬁi:éf’ ﬁyélggllkyi, 4-10 membered heterocycloalkyl, Ce-Cyg aryl, aralkyl, 5-10 membered heteroary,

or heteroaralkyl, cach of which is substituted by unsubstituted C,-C, alkyl, halo, unsubstituted C,-C,
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WO 2010/010191PCT/EP2009/059605 Formulation 2 - Capsules 1001591A compound of the
invention may be admixed as a dry powder with a starch diluent in an approximate 1:1 weight ratio.

The mixtureypay e filled into 250 mg capsules (125 mg of active amide ¢@mpebid geEeapsule).
Formulation 3 - Liquid [00160]A compound of the invention (125 mg),@rgg{g be admixed with sucrose

(1.75 g) and k&Rt AR GRS i) Ak Y SUrARY IHiRtu e Trialp HE iR fde dT JRSSEH OG- No. 10

mesh U.S. sidwadkandthgdraxixed with a previously made solution of microcrystalline cellulose and

sodiymyggrboxymesilaallilase (11:8,30 al.ineter Sasium heazoaR LB Ralellayof, and color

are diluted with water and added with stirring. Sufficient water may then be added with stirring.
SufficSR LGS A tlat 15 Profuke aNbed Vo e SO L CForrU ARSI+ HBREToTo 1A
comise0neDefhg iaventiorimiy heaad ri@e-ag @y powaenbeitd Bedrygelatikybinderd arks an
approximate e %eé%hr%{g’g@h'}}é?%a@?ﬂ%(%%%g?%g HS@%HE?C_JSW‘EO&%?Q%S&@%?Y' HRHEaNL, The

mixture is formed into 450 tablets (150-300 mg of active amide compound)’in a tablet press.
FormfgiatisHsed H}’e%‘l‘?&hﬁ@@i‘&}%t@?ﬁﬂo‘?ﬁ% Bt iR tioherfiksP e areb e Sr Susiitiedi in a
bufferedistetieisalinshinjeciabite agueabstimedirCigdsbnegpiratiboxel approximately 5 mg/mL.

For @ n 6- Top&%l[gg%lg??iigg%r&l#ﬁal_ggpol (250 g) and a white petrolatum (250 g) are melted at

about 7/5C and then a mixture of a'compound of the invention (50 g) methylparaben (0.25 g),
propyi¥didben (0. P3ayhasodioidinenirykiduitahe roodorarticproiiiene Blyeet2uz0 bt dhssohErim water
(about:3¥6 @F iscasdedand thenasultiogimixiurasisstirRebblilcitRNYRRIBer it is aromatic or non
METHODS QF TREAT%EI}L‘I{; Sljig%%gﬁ]l]i-he lrcedsent c?mlg‘%up(p ma tpe used a ttltleehrg%geutlc agents for

aromatic, 18 deteran caIee o 101 and the vaience o roatoms, > .
the tréatment of condit I mammals that are causally re ated o attributapie to aberrant activity of

[AK. In pansielilarheeadinbnsitelarsd lovalsaer s fastisty oftone Br wigrésofhy ARIqo3mRtig Ang 3sand/or
TYKZhaserdinglithacempound of the invention and pharmaceutical compositions of this invention

find i§ %T therapetiftics El\for pre thing %ned/or‘tre%tin Vdi eases inrvqilving cgrtilfe}%% gee?#adogtggn, bone
and/ ?3 t degradatfoRF8T Ed R ASTE SRS AITAR A ARG o CHREBHE TRVOTTRRG TSRS ST
immuirderelspanses gsuehnastOrdimesrdismradezrimom atoidairiby itibepboritsiSnale fgiccairndysidisease
(e.9. Rslh %%éhﬁ@t_i?MHM@&B&MQ%@%@HQEW&&%&i%digﬂm&ﬁ&% kRwe! HISEARES and more
endotoxjn-driven disease states (e.g. complications after bypass surgery or chronic endotoxin
particularty, m humans.
[0693] ‘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, finmaric acid, tartaric acid, citric acid, benzoic acid,
3-(4-hydroxybenzovl) benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,
1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chiorobenzenesulfonic
acid, Z-naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyelo[2.2.2]-0ct-2-
ene-1-carboxylic acid, glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic
acid, lauryl sulfuric acid, ghiconic acid, glotamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic acid, and the hike; 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 carth ion, or an alominum ion; or coordinates
with an organic base such as ethanolamine, diethanolamine, triethanolamine, N-methvlglucamine and the
like. Salts further include, by way of example only, sodium, potassium, calcium, magnesium, ammonium,

tetraalkylanmmoniumm, and the like; and when the compound contains a basic functionality, salts of non toxic
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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 Wg2016/94{3191PCT/EP2009/059605 associated with hypersggretion ob sHsand
transplantation rejection (e.g. organ transplant rejection). Inhibitors of JAK can also find application in
the trid&EHEAT BPPFIFASIY SUTsBRREE TRl At AP R TR B OPIN R G B3P Iealeus itkiinte
treatraeithoficanthe screspeeialydeitkhe miasiaidaalia Mraeusstagepierined eignoyesarcaaaaprostate
cancer): ' r condition selected f inflammatory conditions, conditions related to
ol e Lo MR SR T ettt
compSUREEH B RaisatRanRat etithsodrddhs B this invention find use as therapeutics for preventing
and/qeaedting prolifesativedicoktdais: Mamemmas neludinginumang. Jiha sRaGHc &ohedimant the
compoyng.of th Olilq}\éeo@t&%nn%gni Q%ra %&%&Q&%‘ compositions thereof find use as therapeutics for
preventin and or treating cancer in mammals including humans. [00165]In additional method of

treattf@iPhspects, HiingRntRferprovidesimenodiofdioatide arthammil basceptibledo of afflicted
With GRREIINNRYRIVING SRNNNURSURSPNSE-0han AULNIINNNG disRAseyihemathedscampdse

administering an. effective. condition-treating or condition-preventin gmqun of.one or more of the
pharmaceutical compositions or congound of the myention Wé’?eiﬁ% I SEABRES A dp e ot
embadtiitierie, ghelmarsimndruiaidiseaddidiseldtwde fromicDP Bicasthirbs Bistemic lupus erythematosis,
type |gliabptes melligis,ancigllapmatons bwehdissrse.00160LNancer ashect hsRresent
|nventl?n1§r§)V}d%%ighe ¢ m%loundqu the invention forhuse in the treatment, prevention or prophylaxis of
a condition IAVeIving an At AE PN SR B b an e IR ARG sEASET TR SHE ariBddiment,
the awtdimethaneldicsrswiiband|dbetbikfraihe COP®pdstitha isystamiody pusresythbmatosisstiiee|
diabates, malktks pnd inflanmatencpouel.diseass. L0487 hamethod:af freatment AsRact, this

invention provides a method of treafment, prevention or prophylaxis in a’mammal susceptible to or
afflicfSd |F1t‘%§rs%5‘sa@§tﬁﬁ{/é’i\‘im‘éeih? ﬁ%ﬂ%‘ﬁ?‘&?‘éﬁrﬁi’é‘&é@wﬁf&‘)@“@%@“ﬁfwaﬁaifﬂﬁaﬁésoki%&%ith, or
diseds#gniryolvinglthes anbbelicstiituldtionacbehindrecyiesyhior @examplerostbeairthritisypsariatic

arthriiseisbreniied REUmAIRId.atthriisngeHy-ATRriis SeRis QL inRsiYS Arthriiis, tRastve arhyits,
reflex s%/mgat etic d@tro%%y%t}%lﬁgé%?%?éophy Tietze syndrome or costal chondritis, fibromyalgia,

osteSthonarE Feuhsge ﬂ?ﬁé“éﬁhﬁf%“&ﬁﬂ%’ﬁ&fﬁw%a@hﬁ%%ﬁ%s of arthritis like
osted@fthtitis defoffivhirstendemisa iviseleni diseasenandnbtandigogindisease; degemneratonsegsulting
fromiﬂmgggyggg;g, gy¥stemic lupus erythematosus, sclerodenna and ankylosing spondylitis, which
method comprises administering a therapeutically effective amount of a compound according to the
invertliBA8hr one ol KBRS BICANE pHEFHSCATRREL CoRTpsitif SBPUBMPoandeTmretaih dascriven,
1001681insenatier asheat e pitse atdRuaalianyravitses atomponndahthefnventiafer use in the
reatmenhyBIRVSN'AIL PIARINEKIR ol laeRzaRI AN IRRI A AL catinde movel (8.0 2
condition associated with, or diseases Involving the anabolic stimulation of ¢ oncfrocy s'“},dfor example,
osted8FYE  pEriatitaithistisobv i heumatoid arthritis, gouty arthritis, septic or infectious

arthrii@oegactive anthwitinitglliex syrenatiraticdystiophiyicioadystoephyirliel#eisynshame a-costal

chongritis, fibromyalgia, osteochondritis, neurggenic or neuropathic arthritis, arthropathy, endemic
forméq'r ocilsa?rl:t er{t is'elfkcél%c%%%ga%ﬁ%iﬁge ijg %@%‘7@15@1%]&‘?% 2&?@%%@%{8@3 g%%?rﬁlaan%u érhqfca,
Msel@AY QReRsesa P Idarifgorss seas e daybmeradiorredisiipgifrahraitsrofdiaigiaonsystemic lupus
eryth@magosus, sclerodarmapraankyloging SRS I0AROLIhe Rresentinventinr-alse Rrovides a
method of etr%a&rm%}sqf C(rjerg%(len;ﬁ'gall1 ga%[lg!a e mtalformations, including hereditary chondrolysis,
choridrddysplasias and Pseutocheharodyiaa s ihdstitistiar BUFNitHoHRRIEA AR WRIASHS, anotia,
metaprAysEsIetiodistlybp rsknisrtoe kted dissr dersdmihistmetfddrcowiprisessadrinihiptening an
effeclivgipmauaiobane fr Mksuefithr HharmassiticahapRosiianseuEomRNIdS hersin.described.
[00117110 L@iggoggtesr aﬁggaglgpe ].Kesgln&t dinaventi n r_gyides_ a can$ound of the invention for use in the
treatment. prevention or proghyiaxis oF Cshgehital (A ASS B RO FARo N FERIA G Radanitary
chonidieolysiel abivrdiodyspasindighd pseudochondrodysplasias, in particular, but without limitation,
microigu gMotia, metanhyseal chonsaryselasia. Askrelater diserders. [0L5HInAtgraspect, this

inventio rovideis method of treating a mamma| susceptible to or afflicted wfth a condition involving
inflar‘r‘{?ﬁgf%ﬁ?%téed%ﬁ%ﬁ%l%g’ﬁ% Iof e e dise ths At hi&inoiHsn (5 FUTBES HEtRoBICBE feating a
mammal susceptible to or afflicted with diseases and disorders which are mediated by or result in
inflammation such as, for example rheumatoid ar#ritis 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, which
method comprises administering an effective amount of one or more of the pharmaceutical
compositions or compounds herein described. In a specific embodiment, the condition involving

inflammation is selected from rheumatoid arthritis, osteoarthritis, allergic airway disease (e.g. asthma)
and inflammatoryy howel diceaceae The methnde comnrice adminictarinn an affeactivive conditinn-treatina



susceptible to or afflicted with a proliferative disease, in particular cancer (e.g. solid tumors such as
uterine WO 2010/010191PCT/EP2009/059605 leiomyosarcoma or prostate cancer), leukemia (e.g.
AML or ALLygnglitipleseyeloma and/or psoriasis which methods comprisepagipinisiesdagean effective
amount of one or more of the pharmaceutical compositions or compaounds herein described. In further
methB B tr&atilEht 88HaEHEe HIBSA\ SRR RAGRE: mBhRAI b eMHRE S s FseEistible to o
afflictefhwith acanioenife gt Belidotuminrscelphrasetite rié heiom yosbecbstandslp hystateubgacei) awd/or
leukemiag, LA 200INEE ARPECHINGPIERANL IVADHARAMVIHES INe FormRURHPT S iayention for

use in the treatment, prevention or prophylaxis,of a proliferative disease, in particular cancer (e.g. solid
tumolS St AT @|@ﬁ6ﬁﬁ§i8§aﬁéeatmgrpﬂ%§%a{:’é%hé&%; RANEHISN ! g PRKHCDPERES Phusitiple
myelbpﬁa andfonlp_mwﬁasiﬁnmtamﬂmgasp_ecd;tﬂmnpm&mtmﬁig mpmvfgdﬁsicaa_@«ﬁrh@diummof the _
InvengRgsy use NG UPRIMENLPIRYENINAAIOPINACHGANGRK(EO ARl 1urners.suph.gs uterine

leiomyosarcoma or prostate cancer) and/or leukemias. [00175]In further method of treatment aspects,
this ifVRAESH prolitras istrstiebritEiih e serthittel &bsentdiertdisr tiddedriati disedesi
assoeiated dkithsbyperaeiiatiomnofs|L bimpartisutanClakiteran s disgase dine saligialptolfeamtive
glomgrylanepALis N S%ms&%%@aiggmﬁas&@%m%&ar'&gc%s%f@&&zxm@%@tc&fﬂ%&ﬁgr Qg of the

pharmaceutical compositions or compounds herein described. [001/61In another aspeézt t{f1egpresent
inverfiEPisreri e A ki pRlistr 6 dHEstrRrditioh ne caslags s tradiretiths deVenhtbi siepreitaxis of
diseases asseaiatheimithil yporsacratinarokiis departicway daskeman asdiseaaadonfnesangial
prolifggc?,gy%s%ggg_erulonephritis. [00177]In further method of treatment aspects, this invention provides
methods of treating a mammal susceptible to or afflicted with transplantation rejection which methods
compABECHministafirigdnhetrit ik SR SItieHE) o rbia o fEhEB VAR BPSBIR AP CIVHSRIBAS or
CompRads’ ?%a%dﬁmﬁhﬁgeaMy?WMQ@@f@@d&ﬁ%}@rdﬁ}ﬁdﬂ&i@%%ﬂﬂ@&iﬁ?%ﬁﬂ@&%ﬂ%@%mi r(; g
organ.transplant rejection. [00178]In er aspect the present.invention provides the compound of
e B B R e e
specifi&@itbcdiient HESHVEN tiGRopioVId e B YAETRE d 858 tre Afirig Brgwietr it plathrejedio @01 79]As
a furthgeasnesheidag tivemia therads povidaddapresenticappostUsiRLUS AER Pharmaceutical
espe_gci:%ug {Sn ¥h§9etf"\%‘|a ment o[ﬁgt{eve tion}pf E;[Qe aforem r%ti ned.ﬁ?ngiti.ons and ﬁi{seas s. Alsa provided
3 of t

1% Stes me $ and Comy ons assoclateg therewithy, aiopic pCzéma atgr) 1 61'1‘{]&&'{1
herein is the e € present compouhnas in the manufacture or a medicame I the treatment or

preveRtiar SFiamE s 1 Hrdes srepriged Sortitionsmaraisees] [dorso e partetialivesimeh of the
presemi-raetbedicemprises:thesadministyatiophto lasubjeet inssubenng.lomea disaass invotying
inflammation, of an.effective amount of a compound of the, invention for a period of time sufficient to
reduffléH the \?%Pg fﬁ?%’ﬁmé%%%ﬁﬁsfﬁépf)aét%earg:e%ﬁ%%%%gpa 1@%3%%%&? ﬁ{g’g %??gg'sses responsible for
said Iftdfdination. A& spedigicantivodiremnsp e iestittonisise dtministerifigookcanietetife
amouptotigeosmpauns ahthe inyeption.te arsubissi-patiepisuifeina fLom.Qr suscentibledathe
development of rheuma oTid arthritis, for a pegod ;ltirrg_? syfﬂc&entt}o r_eﬂ)uce or Efi)revent"jl_ rqgég)ectively,
wo 50161015 61 BE P05 s 05 thiRRMEtiCR T the SIS of Said PATe AL SRa prafarably
termigritehebes progedsesspedperisiblestor said inflammation. [00181]A further particular regimen of the
pres¢pg msthod corupkisesdhe: administiation igif sukigetin sufferna iam & Qiﬁﬁaa%ec&%ﬂ@@
characterized by cartilage or joint degragfation (e.g. osteoarthritis) of an effective. amount of a

compURE SRRSO A BB Ot e BUAETERY FoYEU s St MY RTABRAE i e
self-gepetoatiog protessds fespensiblicior saig. degradagidnidAlspeciah embodie hafttdastiethod
compiisenas mnigier ingRLANRHecy f-amountotAomBeUNELAf e invantian A HRigekRatient

suffering from or susceptible to the development of osteoarthritis, for a period of time sufficient to
reduS&°5¥ pIevERE Ry g%‘fi%ﬁ}?‘?fﬁﬁﬂ%@%”&’é&radation in the joints of said patient, and preferably
termif@tﬁ}&he sglfmﬁéthaﬁmgim@;esmeéspMibh_eﬁmﬁmm oiégﬁégiag’xmzt}hmﬁcﬂar_ﬁcﬂ&amr in
embedimen,said,cempaiingds exibitcaringe,Anabolicandal.aptireatabolic DroREHIES:: howel

[00182]Injection dose levels range from about 0.1 mg/kg/tour to at least 10 mg/kg/hour, all for from
abouf 188ttt SO MU A adpeialireaty! 96rrITECIASBrEa 0 ARSI GE i abBRIE 691 mg/kg
to abioutelvengikg or ivdneimay alisbhbeiadmiristeradetoratilie \weta despiaté: steady ctatgpleyvels: The

maxigyy fotahdeseds A9 RXRe S HHR 8 XRERAAROHE 2 0AYfor A A% IR SR ke LM an Ratient,
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[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 convegienes aashtolerance. With oral dosing, one to five and espeaeiallysyigoigséossr and
typicalli);( three gral doses per day are representative regimens. Using these dosing patterns, each

dose PRI S W ABBEIR Y1 S BB 26 G &t tFrECEeiRbBERT G BN - RASRRTo A A ular
dosesaeac hprovicing frahh ladppeinCed, boeabourict) pagdkgtandespétiddly eboet ictol alboat, gavigikg.
[00184]Transdermakioses.Are.genstally splscter to Blra;v@eeca;mﬂ%@&zggweemgﬁ&e{%ﬁl; than are

achieved using injection doses. 001851\Nhen used to prevent the onset of an inflammatory condition,
the cHH¥nds of tissilafitBrfiFBe detkirmered®s i patimtis dressr debebisrigineb@Mdition,
typi_cgdlynmg W\Sﬁﬂam@mtb@ﬂmﬁmﬂm@famﬁb{s&ﬂh@ﬂm@e Iemalsféﬁ&efi_bed _above.
Patiegls %ggﬂﬁksﬁ%[:%?%?e' 99'@%&19@%%‘&%%%&%@9'}&9 SenerA ngldeose fhat have.a famiy;history

of the condition, or those who have been identified by genetic testing or screening to be particularly
suscHutipfat(ate apirgHtR & EBhthifsHC [Bd e Fhkldompounds of this invention can be administered
as thpgodsiactive agemicar tbencanr heradninistes ervohaam binatierwilty aihel-agentsovaclughing other
compoungls it demensale: e ams. orAsImIarn herpReHIE Activy, AN tha afe detemined to
safe &nd eticacious 1or Suc cégmkll:)lned administration. In a specitic emi?oo Iment, co-administration of
two (BTt g eftEasncwh oy dtyRRfleahyaitidr osEs ereachthyithe 18le ohibfepipiedlbiis the side
effectsasean a[001:8 / lmene emphbdinanirbieyc ooaund ok theidmee Rlitrois.coradsminisieraditth

another therapeutic agent for the treatment and/or. prevention, of a disease involving inflammation;
bt S S e e R

immusesgiEro A agents @dprasat Mepemelisarticodtéloidiedigliprsaniseioatndexdinetiagone),
cyclophespbrinigseeycIReROtRuacsai s Mo phentkatsiMefetiiymuromonab-CD3 (OKT3, e.g.
Orthq 0), ATG, aspirin, acetaminophen,.ibuprafen, naproxen, and. piroxicam. [00188],In one
o BN o e et R el e B S B S o tne
treatfmeeiitand/okoprsckeritios kb dredyiig fiasg e wnendoiticndraduis) lapiasticolaradiegradits ibetudétiout are not

limiteghig.analgesies, AR:SiaLidakantinnfianmatan, shuas(NQARRY. steroids, synthetic DMARDS
(for ?ﬁ%ﬁﬂf but without |imitation methotrexate, glunomid , Sulf salazine,‘auragofin sodi
| a

} iym
auro tc, pchicitdithiAE Ehi8fodtiRe RyRIERY EMBTEHing! ilg%%ﬁﬁﬁtéo,naﬁ Wcld%%‘bﬂ‘fﬁ), and
biologivditDMARD 8 (forstxampl éitvatavitiibigtidinmmitalvor. | nfoximia b Etaie reepind dadiorumradngRItuximab,
and Ahateeepb 10048218, 9ne embodiment, the compound of the invention is co-administered with
anothgr thﬁjrapeutip agent for the treatment and/or (E)revention of proliferative disorders; particular
agentfihtihde but SRR (52 BRI XafRd SREGSTh, SBFEHYEn5rMdng, BRRBHCin,
cycloqmlmph@rdﬂ d}_cSP(ﬂumtaxu'}aeilhqnanﬂjt&)tel debodetaxehivin existmmwindﬂialst_inﬁ; ytpnmtbmbally
doxopubigin famexifsn fﬁs)@%ri%f@g)ge.gp% gkl Arelate.RIASIRANLE,WRRRIGHM AN HfRRR manoclonal

antibody (e.g. Herceptin(TM)), capecitabine, raloxifene hydrochloride, EGFR inhibitors (e.g. Iressa (R),
Tarc&E(TRY, BTt R E CEN ittier (8. ‘AVHEHRTERIS), Protedsamatiftinitias@g e
VelcatiéGEM )y nistintec (RYrecd1bpdtrinhibiterb{es) wikrd AGokidditionathjtsa compound of the invention
may Ry pesTinistergdin caploinatiaR i oter netnies nelidindu R patimied (e, agiathgrapy or
surgery. In a specific embodiment the proliferative disorder is selected from cancer, myeloproliferative
disedd@ 5 [BLACRAIH 100 boeidiied artpEamiaitn tHéacs mpobrid brif & istention is co-administered
with agethey therapendicagentdosithe aaifent amBionRiNaMIONOfaHlaitprrLeIdisSRasesc@articular
agents ekide AL a1e naf Imiled o alusaconicoids, cyipstatic agenis,(&.0- RUING analags). alkylating
agents, (e.g nl?rogén mustards cyciopehosp amide), mtrosou%eas, fﬂa Inuth compouhds, andoothers),
antinfslatsel e te iy tnanipaeicaer capiamm o5 RensEe e rcaptep afifelregrcpxic antiBlofids istg.
dactinemyeimantlacyeliiesssnitamy ehdCicblearryciniand it peyeindsantinRdias @@. aantirxCD20,
anti-CD25 .or anti-CD3 (QTK3) monaclonal antibodies, Atgal d Thymoglobulina),.cyclosporin,
racrol A R e e,
etane¥c8st PEABrapdosoamatintu it A Hidiirali w1y copheisledes g slinmed, aWiseRs. [OOTXEln one
embegifnentstheicpmpasRdolthednvention, ista-adniaisteredtnithanatbarihamgaeuicagrat for the
wreatment andior, pievention. ol ranselaniatien reieation. paricylar adents indlude by are ot imited to:
calcineurin mhibitors (Fe.g. cyccllosporlnpor'tacro Imus zli) %%% mMTOR mhibitors e.g. sirohrﬁ%s,
everolimus), anti-proliferatives (e.g. azathioprine, mycophenolic acid), corticosteroids (e.qg.
prednisolone, hydrocortisone), Antibodies (e.g. nénoclonal anti-IL-2Ra receptor antibodies,
basiliximab, WO 2010/010191PCT/EP2009/059605 daclizumab), polyclonal anti-T-cell antibodies
(e.g. anti-thymocyte globulin (ATG), anti-lymphocyte globulin (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:
beta2-adrenoceptor agonists (e.g. salbutamol, levalbuterol, terbutaline and bitolterol.), epinephrine

(inhaled or tablets), anticholinergics (e.g. ipratropium bromide), glucocorticoids (oral or inhaled)
I onA-actina 122-anonicte (e A calmetarnl formotaeral hambiiternl and crictained-releaace Aral



[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

administratiqm ngbyliged salbutamol or terbutaline (optionally combined with ap-aniichrligiergic (e.qg.
ipratropium), systemlc steroids (oral or intravenous, e“g%1 prednisone, prednisolone

meth§tBPEIED Wé’ra‘@%?ﬁé‘fhé‘éé%‘%?’)ﬁ% GRS AR R LAl IEsiFS, Pﬁ&%ﬂééﬁ?@
betajagdmistsetiectet Ok ihdléd-( dkepinephind; isobtharinridoproterénelyibrhprote rdnia),

antlcp%g&flgdggf(@% o BeRulized, e.g. glycopyrrolate, atropine, ipratropium), methylxanthines
(theo&g;illme aminophylline, bamiphylline), inhalation anesthetics that have a bronchodilatory effect

(e.g. 18HAhne, nAMStHSEH R BFRLT Tk SRRHMe Y RS SRS TS P GRBERMH Shiftaten k51 BARR Bhe
embaodimeiinthe compaundoat thenveniioh:isteosadminsierad with ansdihendhe peutieydgent for the
treatms% ép%%%{?f %‘f%”&' 38&{53 Pw%ﬁl&ﬂ'%Bé‘gﬁ%réﬂ%ﬂ%d%&ﬂ? 19854'59'2%91%%5 glycacoricoids

nisone, bud eso nthetis disease modifying, immunomodulatory agents (e.qg.

meth%“l‘l’éei%ﬂ@ (Ie?llffﬁcf?ﬁlcféﬂjé‘é} sélgim‘étfﬁg%%é%ﬁl é’fa@‘rﬁdﬂﬁnehé‘ﬁe}l’ﬁdﬁﬁfﬁﬂ?m@aﬁd Bidosporin)
and kigtpgicsl \dﬁsmlmmwmg;bmmmmmﬂﬁlamyoageh@a(mﬂmmm gdatmamaly rituxitmab, and
abatagept) [Q0195lin one.emhogimeny, the campouyd ofhe, Ilrh‘ﬁ?%{?&gé% ‘&%f"gémﬂ‘sﬁ%eﬂ Yvifh another

therapeutic agent for the treatment and/or prevention of SLE particular agents include but are not
limitedesnesiarbRlacRRsalrfiycARtRmE el GHIGERS MERDES skl Haettinaianirs @ g Brqteni
hyd r@%%chiﬂtﬂqtﬂme)fcmmumesampnassaﬁh&téemg&armﬁmmemteraﬂﬁ azaiiio prine)ngyel oplaespbamide
and ryGRRDERRG AR I pURQsy aaer AR andanalesie sush S o Rhcive

amol), opioi

anti- I atory S, opiates (e xtropropoxy hene and co-co

hydrd%%ﬁéfﬂ%d&d é‘nﬂ/@"?ﬂﬁ ni %r TrerttaE e F"@h‘t%}ﬁwaﬁﬁﬁﬁe‘sﬁ%fgﬁ’é‘ﬁ’e%%atch
[0019ﬁim)meoennbbdmenﬁameoeaérmﬁundmm bowartiads imcobagiministenet asdthussmairantherapeutic
agent far e IRalmank aRd/a preyeniion:pf pepriapis\palieylal, 40N RIS Bk arenalipited to:

topical treatments such as bath so utlons moisturizers, medicated creams and ointments containing
coal W@g%’fﬁﬁ@%iﬂﬁj@f?lz@?%%S%GBt%éPC%Hfﬁra%P%a?ﬁhralln) corticosteroids like
desoxindsisone (Aapicani ﬂm@eeﬂtdecmﬂpmms%aﬁaem@t@ﬁ tlarexamplaotalei podnal),tépgan
oiland ret|n0|ds (“ett%etlalate 0a0|t |n t%z%otene) systemic treatments such as methotrexate,
cyclospofgﬁe ret|n0| s, tiog hanln fﬁ ydroxyurea, sulfasalazine, mycophenolate mofetil, azathioprine,

tacrolffibkofumariét M@@té@@ﬁﬁ@%ﬁ@ euerrainie S, ERrmeped niolpgiile fﬂe#i?dadéffﬁ%amuva and

Uzte Ki[buﬁﬂﬁl;b (& |iezﬂa%1@8d)ﬂ %@xaxbéoéékﬁ{&ﬁ é@@ﬂi%&ﬂ?{',ij&&%@éﬁ&g ¢ ﬁfv@%&ﬂﬂqglﬁa&?ﬁ}é Remed
admipistered in com with other therapies including, but not limited to photot erapy or
ootoRERSIARY (B Deb AR AU R A R IEFabY SOV Tooto?

co-adftihigtration |%t¢rfelladed@h§¢ mearptsmfr@tewemgf WO Aoty @qmpe@we@gem todHessatient as
part of g SAME.FERIpR m15%¥%91r§33r¥¥'uft€§c§@§@f%mt@rga§ skiledRers e NVhLskIG v o more
agents may he admln stered multep%eou P%Uﬁ(? rFcé;le formulation thl%ﬁ not essential. The agents

may %%’%‘ﬁ%“ﬁé?&r%rd i &iferehtidr ‘tﬂ%‘ﬁf AP EHPlIA 8 CENERAITS MNPREAE™
PRO GEDURE S:Genarak{6oto8Prhbechropotindsi girthien midhtiopnoatsitbecprepand dsfrosmrtad dily

aVa"%@%%ﬁ&"@Qe&]éﬁ@ﬁ& s 4sinerihe ﬁ‘ﬁﬂ%ﬂg generak m&tﬂe% AREHRIRGRGLEES H:dl tlﬂ@gﬁﬂﬁtr eciated
that Where ty rocess conditions (i.e., reaction te tures, times, moI atios of

al or preferred r
reactirRe! 386%3}1‘% aﬁf{e‘é%tﬁléaée teyeareTgivan, %‘ti’Fé’Pr&?)Sé% 80% ﬁééﬁ"ﬁﬁ“& B e YE f&ss
othervtise stateain®ptinwiist reagtion icdnditid vsartaywary with mhettpan&vwla"r réaciaivs orsahient used,

but s QJH%@ San-ke.determninedpy gr}gc:g}ﬂ;@glygh;ge art by routine optimization procedures.
[0019 %ﬁl glltlonally as will be apparent to those skilled in the art, conventional protecting groups may
be né 588y to predERmEETARCTUR GHERAFBIDHEE HEATGHIREERY Hteste i romPRRehoice of

a suitadleupr.ctettingvgroiptio dapbaricuiart funicticmalt gre updagenelha sThuitablesconditionsfoe protection
and %ﬁ&ﬂ%ﬁ%ﬂ%&fﬁﬂ%‘ LRI AR RE JrO L R ARG (Héﬁ@@qgf %Qt&%&})%gé{?&?%n@m&%"

introduction and removal, are described in T. W. Greene and Wuts, Protecting Groups in

Org a?ﬁ%t%ﬂfﬁégsl?gc@%%@ﬁﬂ I RS R kee g et Vﬂﬂ’c??@?é?éﬁé&?ﬁ?ed"ﬁ?ﬁ%ﬁ“ﬁ@ 00]The
follovdifigumethzois e pre sedigtonitihndettilsagtorthethrepaiation lokregr ésentdivacbityelohiéteroaryls
that have pgen 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 %hydrous 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 um). 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 (6)
for 1H NMR spectra are reported in parts per milion WO 2010/010191PCT/EP2009/059605 (ppm)
relative to tetramethylsilane (6 0.00) or the appropriate residual solvent peak, i.e. CI-1C13 (6 7.27), as

intarnal refarance Miiltinlicitiee are Aan/zen ac cinalet () dorithlet (d) trinlet (O Adrniartet (A miilfinlet (m)



[00202!List of abbreviations used in the experimental section: DCMDichloromethane
DiPEAN,N-diisopropylethylamine MeCNAcetonitrile BOCtert-Butyloxy-carbonyl
DMFN,N-diggathyiarmamide TFATrifluoroacetic acid THFTetrahydrofuranpNMRMysieaEdagnetic
Resonnance DMSODimethylsulfoxide DPPADiphenylphosphorylazide LC-MSLiquid
chroH&lddtaphy-NrEespedrgmany Poisipaat 6%F%ﬂﬂ6‘ﬁ1E°€€5Néé’Eﬁ3ﬂP§E@ﬂa‘t%€?&Pé FRBSTOESHERC

presmgih&mﬁﬁty&@vz%mﬁﬂeﬁnﬁmtlme singlet br sbroad singlet inmultiplet doublet

PdC Wll -Bis(di hen hos no)ferr cenB%dlchloro aIIadlum II) TEATTI thy |neS thetic
szialo lﬁg P: %fl%eo%) 118 nvan b062 sp ()g ?1’1 € gl?

Pre of Compoun nvention A" compound Of the invention canIbe produced

accoﬁamga@@%#éhmfmg %dﬁ@éﬁ@@f@éﬁ)émﬁ@%mewd%ﬁmﬁ omers or as mixtures thereof.

[60121] Unless indicated otherwise, the description or naming of a particular compound in the
specification and claims is intended to include both individual enantiomers and mixtures, racemic or
otherwise, thereof. The methods for the determination of stereochemistry and the separation of stereoisomers

are well-known in the art,

THE COMPOUNDS

[60122] The present invention is based on the discovery that inhibitors of JAK are useful for the
treatment of discases involving cartilage degradation, bone and/or joint degradation, for example
osteoarthritis; and/or conditions involving inflammation or immmumne 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. diseascs involving the anabolic stimulation of chondrocyies), congenital cartilage
maliformations, diseases associated with hypersecretion of TL.6 and transplantation rejection (e.g. organ
transplant rejection). Inhibitors of JAK can also find application in the treatment of proliferative diseases. In
particular the inhibitors of JAK find application in the treatment of cancers, especially leukaemias and solid
femours (e.g. uterine leiomyosarcoma, prostate cancer), In particular diseases involving cartilage degradation,
bone and/or joint degradation and/or inflammation, for example osteoarthritis. The present invention also
provides methods for the production of these compounds, pharmaceutical compositions comprising these
compounds and methods for treating diseases involving cartilage degradation, bone and/or joint degradation
and/or inflammation by administering a compound of the invention. The present compounds may be
inhibitors of one or more members of the JAK family; specifically they may inhibit the activity of one or more
of JAK1, JAK2, JAK3 and/or TYK2,

[60123] Accordingly, in a first aspect of the invention, 1,2 4-triazolo]1,5-a]pyridine compounds are

disclosed having a Formula (I):

Ry = N
( )m? N\N/ 77/ Rza
O
R —(CR#R4e)  —1L1 (Re)_,
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Scheme 1 WO 2010/010191PCT/EP2009/059605 0 1 1. RCOCI, Et3N2. NH3 / MeOH CH3CN, 20
C20C OOH R2aAr-B/ ? NOH 0\ R2a N H Ar(5)Br(4) wherein Ar is Cy1-L1-(CR4bR44)"1-R30; and Cyl,

Li, nl', R24 yab;Rébiand R44 are as described herein. General 1. PCT/EP2069/059605
1.11-(%—Br_omo-pyridin-2-y1)-3-carboethoxy-thiourea (2) SOEt BrNNNO HH
WREFCI :

Cyl1 15 selected from aryl and heteroaryl;

L1 is selected from a single bond, -O-, -C(O)-, -C[=N(R*™)]-, -N(R*™)-, -CON(R*)-, -SO,N{R™)-, -
S(O);-, - N(R™)CO-, or - N(R¥)SOp-;

each R’ is independently selected from C-Ce alkyl, substituted C;-Cs alkyl, acyl, substituted acyl,
substituted or unsubstituted acylamino, substituted or unsubstituted C,-Cs alkoxy, substituted or
unsubstituted amido, substituted or unsubstituted amino, substituted sulfinyl, substituted sulfonyl,
substituted or unsubstituted aminosuifonyl, sulfonic acid, sulfonic acid ester, carboxy, cyano,
substituted or unsubstituied C5-Cy cycloalkyl, substituted or unsubstituted 4-7 membered
heterocycloalkyl, halo, and hydroxyl

each R™ is independently selected from C;-Cy alkyl, substituted Ci-Cg alkyl, acyl, substituted acyl,
substituted or unsubstituted acylamino, substituted or unsubstituted C;-Cs alkoxy, substituted or
unsubstituted amido, alkoxycarbonyl, substituted alkoxycarbonyl, arylalkyloxy, substituted
arylalicyloxy, substituted or unsubstitited amino, aryl, substituted aryl, arylalkyl, substituted
sulfanyl, substituted sulfinyl, substituted sulfonyl, substituted or unsubstituted aminosulonyl,
sulfonic acid, sulfonic acid ester, azido, carboxy, cvano, substituted or unsubstituted C5-Cs
cycloalkyl, substituted or unsubstituted 4-7 membered heterocycloalkyl, halo, substituted or
unsubstituted heteroaryl, hydroxyl, nitro, and thiol;

R* is selected from substituted or unsubstituted CCe alkyl or substituted or unsubstituted Cs-C;
cycloalkyl;

R® is independently selecied from substituted or unsubstituted aryl, substituted or unsubstituted Cs-
C7 cycloalkyl, substituted or unsubstituted 4-7 membered heterocycloalkyl, substituted or
unsubstituted 5-10 membered heteroaryl; or R™ is independently selected from O-R*, CO-R¥,
and CON(R*)-R™; and R is independently selected from substituted or unsubstituted aryl,
substituted or unsabstituted Cs-Cr cycloalkyl, substituted or unsubstituied 4-7 membered
heterocycloalkyl, substituted or unsubstituted 5-10 membered heteroaryl;

each R*, R™ and R* is independently selected from H, C;-Cs alkyl, substituted C:-Cs alkyl, C5-C-
cycloalkyl, or substituted Cs-C, cycloalkyl;

mlisd, l,or2;,m2is (G, 1,2, or3;andnlis 0, 1,2, 3, or 4;

provided that

when L1 is —O-, -N(R™)-, -CON(R™)-, or -SO,N(R™}-, and R™ is other than cycloalkyl, aryl
or 5-10 membered heteroaryl, thennl is 1, 2, 3, or 4;

of pharmaceutically acceptable salts or solvates thercof or solvates of the pharmaceutically

acceptable salts,

[00124] in one embodiment, with respect to compounds of Formula I, m1 is (.
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(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 tRgp sjl@waddp warm to room temp. (20 C) and stirred for 16 hpeyapasasigeigsvacuo gives
a solid which may be collected by filtration, thoroughly washed with petrol (3 x600 niL) and air-dried to
afford®®2he thidarazethiy BeBenas EicremBrthe r?@%ﬁ@fé‘ﬁ‘ﬁ/v%Bﬁft“éﬂ%/(buﬁ‘lﬁciatwﬁ?ﬁ@ﬁf‘%mo MHz,
CDCi3ubs 2B (LEL, deisalidH), 8.81 (1H, d, J 7.8 Hz, H-3), 8.15 (IH, hr s, NH), 7.60 (1H, t, J 8.0 Hz,

H-4), H, dd,.1 7.7 and 0.6 Hz,.H-5), 4.31 (2H, q, J7.1 Hz, CH2), 1.35 (3H,:{,.J7.1.Hz, CH3). I.
o e S R R K it b S TR e a0o B e
[0020BHEWYSSsBHSRSALBf hydroxylamine hydrochloride (101.8 g, 1.465 mot) in EtOH/MeOH (1:1, 900
mL) ipagegd NAlLdiigoprapyletidamine (M4h. 2Pt 0B (3pathand themixtuie ig'stiedat spom
temp. C}jzo C3 fo&l '] Jf-ng-‘Bro o- Midin-2-y0-3-carboethoxy-thiourea (2) (89.0 g, 0.293 mol) may then
be added ARt esen%?xffurieogﬁovﬁ’ﬁ?hecated to reflux (Note: bleach scrubber is required to quench 1128
evolM@8)].2&fter 3 himt nafitngaitieutnixmbedaratiowstl tewobtacufitendddbrootielt thkepregipitatéd solid.
Furthgr.praductrnay.peicollected by evaporation in vacuo of the filtrate, addition of 1420 (250 mL) and
filtration. The combined solids are washed successively with H20 (250 mL), EtOH/MeOH (1:1, 250 mL)
and Et20 (250 inL) then dried in vacuo to afford e tiazblopyrigline derivative (3) as a solid. The
compound may be used as such for the next step without Purificatop. 'I-1 (400 MHz, DMSO-d6) 6
7.43-7.34 (2H, m, 2 x aromatic-H), 7.24 (1H, dd;¥6-8 angj 1.8 Hzjraromatic-H), 6.30 (2H, br, NH2); m/z
213/215 (1:1, M+Fiii, 100%). [00206] 1. | . 3Generalprocedure fer mono-acylation to afford
intermediate (4): 0 Br [0@391]10(@;@%{1@@ ofthe, 2-3 g?ﬂ%azolopyridine (3) (7.10 g, 33.3 mmoal) in
dry CH3Cht (150 niL) at 5 C is added BN (116 83.3 mrfidl) followed by the appropriate acid
chloride (83.3 mmol). The reaction mixture is then allowedjto warm to ambient temperature and stirred
until all starting materjal (3) is consumed. If required, further Et3N (4.64 triL, 33.3 nunol) and the acid
chlor?ﬁléer@?,%y%nmoﬁ‘ mBy & 2 t5ean deRe RatRpER action. Following solvent evaporation in
vacufitie desultanbresidnedgitreated withp £ Nomethanoli o fFemanidl solutionn:5adm2) iand stirred at
ambi p. (for. 1-16 h) to hydrolyse any bis-acylated product..Product isplation is made by removal
of vorgs)ltﬁes n vaculg ol %V%B@Tbcé%ﬁtﬂ%%%(gﬁ%%ﬁﬁlﬁf 1%%161?%86 Qloﬁ%m%%(ﬂo%ng% glg collected by filtration,
washed with 1120 (2850mL), acetone (50 mL) apd NS0 igL), then dried in vacua to give the
required acyl intermediate (4). In some cases clumr?\lch grmaiogra (petrol/Et0OAC) may be required
to obtain pure compounds. Method A 1.1.4Preparation &f comp@unds of the invention via Suzuki
coupling (5): WO 2010/010191PCT/EP2009/059605 [00208]A® appropriate boronic acid (2eq.) is
added to a solution of bromo i&;teingﬂ te"ﬁr) in gioxane/water (5:1). K2CO3 (2 eq.) and
PdC12dppf (5%) are added {% the solutitn. The ke ing ixture 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 90C for 161)
undewN2)inWatet jaraddes.andbihve solution is extracted with ethyl acetate. The organic layers are
dried| G PEYI0= 0% A SYBROIRIRE MWACHR, LG BLBRIBC AR ANSY Ryfigatip,PY flash
chromatography. Method C

unsubstituted aryl, substituted or unsubstituted 5-10 membered heteroaryl, substituted or unsubstituted Cs-C

cycloalkyl, or substituted or unsubstituted 4-7 membered heterocycloalkyl.

[00132] In a particular embodiment, with respect to compounds of Formula 111, L1 is selected from a
single bond, -0-, -N(R®™)-, -C(Q)-, C[=N(R*™)]-, -CONR™)-, -SON(R™)-, -S{0O)-, -N(R*)SO,- and -
NR™CO-; nlis0, 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, substitated or unsubstituted 4-7
membered heterocycloalkyl.

[00133] In one embodiment, with respect to compounds of Formula 111, L1 is selected from - a single
bond, -O-, -N(R™)-, -C(0)-, -C[=N(R*™)]-, -CON(R™)-, -SON(R™)-, -8(0);-, -NR*)SO,- and -N(R*)CO-;
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wherein R4a,4R b, K R3b and nl are as described herein. Reaction of alkylation (General Method) 0,
(OR4bR4fIni-R3b [00209]Cyclopropanecarboxylic acid

[5-(4-hydroxyephrmbaid 2, 4]triazolo[1,5-a]pyridin-2-ylkamide (1.1 eq) obtainredbydeihnd A and
K2CO3 (58eq()j§§r AgCO3) are dissolved in DMF under N2 and the aygproprlate alkylatln% %ent (1.1
d t

eq) i¢hdd pwiSE A hefeBulth g OseiHsR RS heiftier 4808 fEPSTBHChREPIREYIMEY thd Yeaction

IS com@iﬁi@cdﬂmmpound Is extracted with EtOAc and water, washed with brine and dried over

Mg S, Qpganic 'ﬁy%araésﬁ%%g Adevaperaied NG ARaleamRd i slaied oy pisperative
HPL Pre;ljwfatlve H Wat ers (Brid |%ﬂmre p C18 Sum ODB 19|;pln ID x 100mm L (Part

No.18880 g). Afl- th@%eiho@é%)re Y RRCNABIR i B2 0-cottins BRSO FA or
0, 1<yquscmemo@ € 1\/\&032&1@/@6@&9’]15’&aﬁaﬁﬁwlﬂﬁ%ﬁ&t%mﬁRé&NteﬁémMﬁ@%ﬁ%&b

wher é% 4b%kgt1&1?e§ % cf? I’C? 1913 Sg’ubl%ﬁgn@g . u%%gﬁﬁyy ﬁrﬂﬁ)ﬂ%ﬁsﬁn (General Method)

R4a R nni-R3b [00 roprlate dehyde (2 eq.), the aniline dérivative (1 eq iﬂ
obtaﬁ*f@él%&}“ﬂ}f‘é‘tﬁéﬂd%%lﬁ W{@Iﬁ%‘)‘iﬂ a‘i’é HiRkbatiHe stittad t%ﬁt%&ré‘fﬁ%%&%dh@rﬁb’ ixture

is dlluﬁed;tmairmnml,ﬁﬁdtﬁda(ﬁﬂimy@ s(llmgl)masmdﬁl%sﬁﬁlﬂedresaﬂtmgl}sp hbeisdtieraakatisrinand
tempgratite o L6 The iKtiIG I3 %% snﬁ'; %f'&eﬁ?&u s aﬁnféﬁr%%d@z""%&@s? with, ?thano'

The com ne solvent phases are evaporat r vacuum. The final compound is isolated by

prepaFasREHPd Cnfeapil |PrepirEte’H Pﬁ‘@lbvvglﬁéﬁs Xertgepreh CYB B ODBTIMIFIE! x
100npendofPariiN euiB60020 68) uAdhthenmethedscaieasingsMe@ENAH 20 gradieftsct 20-containd, either
0. 1%::Jb§f6h%do 011 un%l%l_ﬁute qumghnyl or substituted or unsubstituted isoquinolinyl.

[066135] In another particular embodiment, with respect to compounds of Formula IH, L1 is selected

from -O-, and -N(R*)-.

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

[60137] In one embodiment, the compound is according to Formula I, and-Ph-L1-(CH,),-R™ is

selected from:

O\
HN inz : /;\}F =S~
\Q)n2 R%® o NC 0" N T])n?.
R3b YZ’ Cy3 R
O‘* O\.“- or O
0" Y T 07 ‘ﬁ)nz e o7 AN~
RIp R3P R3b(J)n2 Rgbd)n2 Rgbd)nz

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 heterocycloalkyt group.

[60138] In one embodiment, the compound is according to Formula 11, and-Ph-L1-(CHy),-R™ is:
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wherein Ar is Cyl-L1-(CR4b10"1-R3b; and Cyl, Li, nl, R3b, R4b, and R4 are as described herein.
N-(5-Brornol ,2,41triazolo[1,5-olpyridin-2-yl)-acetamide H -kki"N-M1) BrO [00212]To a solution of the
5-bromo-2-amingdiazeiepyridine (1 eq.) in dry CH3CN at 5 C is added Et3N(@&aaifaewed by
acetyl chloride (2.5 eq.). The reaction mixture is then allowed to warm to ambient WO
2010/010191PCT/EP2009/059605 temperature and stirred until all starting material is consumed. If
required, further Et3N (1 eq.) and acid chloride (1 eq.) are added to ensure complete reaction.
Following solvent evaporation in vacuo the r nt residue is treated with 7 N methanolic ammonia
solution and stirred at ambient temp. (for 16 hydrolyse any bis-acylated product. Product isolation
is made by removal of volatiles in vacua followed by addition of water and extraction with ethyl acetate.
The organic phase is then dried over MgS0O4, qupprated in vacua. The compound is used without
further purification. Suzuki reaction (General Meth&d) H N-N Ar0 [00213]Boronic acids (2eq.) is added
to a sglutign of Ni{5:Brema;[1,4.4ltriazololl amalpyridin-2-y1)- acetamide in 1,4-dioxane/water
(5:1).K2C0O3 (2 eq.) and Pd(dppeClZ (5%) (dppf = 1,1'- Bis(diphenylphosphino)ferrocene) are added
to théd¥Br¥on. Thé s AmSgdmEtEGE MHatP Ad BRFIFLASHIC R %\Péﬁi%‘éi\k@@ebv&)  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 MgSO4 and evaporated in vacua. The final compound is obtained after
purification by preparative HPLC. Analytical: ers Acquity UPLC BEH C18 1.7pm, 2.2mm ID x

50mm L (Part N0.186002350). [00214]Prepa HPLC: Waters XBridge Prep CI8 5p.m ODB 19mm
ID x 100mm L (Part N0.186002978). All the methods are using MeCN/H20 gradients. H20 contains
either 0.1% TFA or 0.1% NE13. Method L Nmmjﬁe)ophilic aromatic substitution (general method) WO

2010/010191PCT/EP2009/059605 R

wherein n2 is nl; R™ is independently selected from substituted or umsubstituted aryl, substituted or
unsubstituted C3-C, cycloalkyl, substituted or unsubstituted 4-7 membered heterocyeloalkyl, substituted or
unsubstituted 5-10 membered heteroaryl; or R* is independently selected from O-R*, CO-R™, and CON(R*)-
R¥*: and R* is independently selected from substituted or unsubstitited aryl, substitated or unsubstituted Cs-
C+ cycloalkyl, substituted or unsubstitated 4-7 membered heterocycloalkyl, substitzted or unsubstituted 5-10

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

[06140] In one embodiment, the compound is according to Formula 111, and-Ph-L1-(CHy),-R™ is:
O
\(])n2
R3b
wherein n2 is nl; R is substituted or unsubstituted 5-10 membered heteroaryl, andnl s 0, 1,2, 3, or 4.
[00141] In a more particular embodiment, the compound is according to Formulac VIa, Vb, Vic, or
VId:
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[00215]Cyclopropanecarboxylicacid{544-(6-chloro-pyridin-3-ylmethoxy)-pheny1]-
[1,2,4]triazolo[1,5-a]pridin-2-y11-amide prepared by method C (1 eq), an appropriate amine, (1.5 eq.)
are mixed i%lgﬁ},}@@lﬁaaled tube. The reaction is heated at 100 C for 2§@E§§0@;@gﬁ;@| the SM
disappeared b LCMS water is addeNd to the reaction mlxture and the org anlcs is extracted with ethyl
acetate. Thelor a‘n)/cJ,@yer is drfed 504 and ﬂacrgtanf.underv@um sThe final compound is

isolated by phepirativesHR(C. Anaiyticalweatkrs Acquit) UPLG-BEH CTBANT. uny2<ftun ID x 50min
L (Part No.1 2350 [00216] paratie HPLC: ,‘ s XBHdge Prep.£48 Surfi ODB 19mm ID x
100mm L (P 0. 186002978) the methods arely g MeCN/H20 gadients. H20 contains either

0.1% TFA or 1% NH3. Method N K.]JCyclopropanecérboxylic acid
(5-b:1-(nitril- agl ethoxy)- ph 21 2,41triazolo[l,5- fpyrldln 2-y1}-ami € WO

2010/010191P EP2009/0 5"1-T-AClI- N/ 0217]Pd(PPh3)4{0.04 mmol) is added to
degassed sol of cyclopr ecarboxylic i 5-[4- (haloary1-3-ymethoxy)-phenyl]
-[1,2,41triazolo[],5-alpyridin-2-y1) -amide prepared by method B (0.2 mol) and Zn(CN), (0.24
nunol) in DMF (4 mL). The reaction mixture is exposed to microwave fadiation (W:150 W; T: 150C) for
30 min. The mixture is diluted with ethyl acetate and washed with watér. The organic layer is dried
over MgSO4, filtered and the solvent is removed under vacuum. The compound is purified by
preparative HBEC to afford the product (30 % to 50 %), $ynthesis of represéfitative compounds of the
invenfg@nsgpmpounh i ie yelapippanssarRaxyic eifdad G hanavids pynidin3wyd)-[1,2,4ftriazolo[1,5-
alpyndin-2-ylJanude [00218]At OC and under N2 atmosphere, Benzyl alcohol (2 eq) in a solution of
THF was treated with NaH 60 % in miner@l o for 30 mm. Then cyclopropanecarboxylic acid
[5-(6-chloro-pyridin-3-y1)- [1,2,4]triazolo[T%-4]ppidi=2<ylkamide prepared by method A was added to
the solution and the mixture was stirred C for®3 hours. The reaction was completed. The reaction
mixture was quenched with water and th mpound was extracted with EtOAc. The compound was
washed with brine, dried on MgSO4, filtrated and concentrated. Compound was purified on Prep
HPLC. Compound176:N-(5-(44(6-cyanopy Vijn-3-yOniethoxy)phenyl)-17,2,4firiazolo[1,5-a]pyridin-2-
Acyclopropanecarboxamide

Via
or a pharmaceutically acceptable salt or solvate thereof, or a solvate of a pharmaceutically acceptable sait.
[G3143] In one embodiment the compound of the invention is not an isotopic variant.
[00144] In one embodiment, with respect to Formula I, the compound 1s selected from the compounds
exemplified in Table 1.
[00145] In one embodiment, with respect to Formula |, 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 metabclicaily 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.
[60147] 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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WO 2010/010191PCT/EP2009/059605 176.1:Synthesis of
5-0-(4,4,5,5-Tetramethy147,3,21dioxaborolan-2-y1)-phenoxyrnethy1Ppyridine-2- carbonitrile VA/ 0"0

N., [00219]%acdtmstiraryphenylboronic acid pinacol ester (25 g; 0.11mol; 3 9:a0q4i4,4835£tone (250
mL) at room temperature were added under argon 5-chlomomethyl-pyridine-2-carbonitrile (19 g; 0.12

mol; AUt FERITBRSHINY teariehatéhprarontead s ithe sutehjerkphvher ranidsopr sty wadivreated for
4 housts tat reflent. ddié conutedvasithesbatied torraambiemperaiure, the.scetianaimms, eyraparated.
Wate ggg]g] L)g/x{ga he praduct was. extracted with EtOAc (3.x 200.mL). The organic layer
was é ried o(\i/%'r n%a%ig%ﬁr%gﬁa%e%tlg%%%hd clgiéc%lrgt%%eygr ©d rfﬁlggsfn? 1@%@% I%lrﬁlép?éjsallg l?@ was

purifi€tl B CHPBRHETS Gipiy e r el pstrspImEAd L 6o Ty tereaTol i thisiesbisceretrpsroleabie as a
whiteesiotidpt poodnyntiasis el liyelepropaae carhoxytieadithyloxy)alkylesters. Particularly useful are
(514+6- -pyridin-; ' xy)-phenyli- Aliriazol -alpyridin-2-y1}-amide CN

[0022‘%%56 %Sgyé,ngg%%%i 1’%2%%%%%%3 E@%%ﬁ%ﬁ%@%ﬁ%ﬁ%’%&r?‘é‘fﬁ’-"c“é}r%é’ﬁitri|e (10
g, O.Gl?ﬁeﬁliﬁ‘iz}ni‘??ﬂ'equiv.) was added to a solution of cyclopropanecarboxylic acid
(5-bromo{1,2,41triazolo[1,5-a]pyridin-2-y1)-amide (7.6 g, 0.027 mol) in 1,4-dioxane/water (4:1; 70 mL).

K2CO3 (7.45, 0.054 mol, 2 eq)ﬁﬁﬁ&%&é&ﬁ%%&}f@@gﬁ)sﬁ%&o the solution. The resulting
mixture was then heated in an T ; "completion (monitored by LCMS).
1,4-DRjA8E was rétsvenpiodet iacobrmassetigrite iR ommprarssadd etharidvingosolewssifilered. The
obtaingahselictivasidissolvethipimetiandREModhad ever MapQdiandihe fipalsemporRdwas

btai after purification by fla hraomatoagraphy, eluted with neat Et as a white solid WO
0 OO B BB R 1 1 G ey o orapounds
0)-110D P ARFSIL B oakHERLBe) 10-phlafmsemmisaiyl pieidiresnamtbokiticneidiarhitie co@pind

actually administered will typically be determined by a physician, in the light of the relevant circumstances,

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, subcutaneous, 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 & 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.

[06151)] Liquid forms suitable for oral administration may include a suitable agueous 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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[002211To a solution of cyclopropanecarboxylic acid 15-14-(6-cyano-pyridin-3-ylmethoxy)-pheny1]-
[1,2,4]triazolo[1,52a]pyridin-2-y11-amide (30 mg, 0.073 mmol, 1 equiv) and K2CO3 (10 mg, 0.073
nunol, 1 eqee) i id&A (0.2 mL) at 10C, 30% H202 (17 ftL, 0.146 mmolpgiegpiv)suasadded
dropwise. After stirring at room temperature the mixture for 4 h, it was diluted wjth HMSO and filtered.

The fitPgiglvilicsnsinties for BrEpPsiteBIe BURTCaoAT SHSTer sy e (B RE M BIdbE 18, 5
um, pexikbfinmebilimai)yBtenin i@zl daro@@anl/min; gradient: from 30% to 70% acetonitrile in water

0.1 9hiyisolating s, inal puse piadet 10R2AThe exemplRBLERMARNNS AL haYE feen or can

be prepared according to the synthetic methods described herein are listed in Table 1 below. The
NMRPYFEEH P IR LB ORI BRSPS SRR < O BulEsEBT thiesingERtiohS2ge FIRHeBk iy such
[00223Hpabitods Gpov#da iy atunmd amephetnosiM\V¥dds ftes'dbdd -0.0NDIFeYL Byl lwlight with the

N-(5-1(24}1-1@1%@;@(&9@%{%?1%@&?}5lgcg.rélle]rtg@z{%q[ﬁe_&tfipyridin- 2- yl)cyclopropanecarboxamide A 384.44

385.]{80153] Transdermal compositions are typically formulated as a topical ointment or cream containing
the active ingredient(s), generally in an amount ranging from about 0.01 to about 20% by weight, preferably
from about 0.1 to about 20% by weight, preferably 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 ocintment base. Alternatively, the active
ingredients may be formulated in a cream with, for example an oil-in-water cream base. Such transdermal
formulations ar¢ 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 mvention 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 Renungton’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 Jubricant. 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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WO 2010/010191PCI7EP2009/059605 Cpd # Structure Name Method MW MS Mes'd 14 191/4 t.N
N-N)< 400 0 N-(5-(3-(benzyloxy)phenyl)- [1,2,4]triazolo[1,5-a]pyridin- 2- yOcyclopropanecarboxamide
A 384.44 38002 by N-N PCT/EP2009/059605
Formulation 2 - Capsules
[060159] A compound of the invention may be admixed as a dry powder with a starch diluent in an
approximate 1:1 weight ratio. The mixture may be filled into 250 mg capsules (125 mg of active amide
compound per capsule).
Formulation 3 - Liguid
(60160} A compound of the invention (125 mg), may be admixed with sucrose (1.75 g) and xanthan
gum {4 mg) and the resultant mixture may be blended, passed through a No. 10 mesh U.S. sieve, and then
mixed with a previously made solution of microcrystalline cellulose and sodium carboxymethyi cellulose
(11:89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted with water and added with
stirring. Sufficient water may then be added with stirring, Sufficient water is then added to produce a total
volume of 5 mL.
Formulation 4 - Tablets
[00161)] 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 450-900 mg tablets (150-300 mg of active amide compound) in a tablet press.
Formulation 5 - Injection
[66162] 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
[60163] 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
mammeals that are causally related or attributable to aberrant activity of JAK. In particular, conditions related
to aberrant activity of one or more of JAKI, 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 discases 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. asthima, 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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N-(5-(4-(benzyloxy)-3- fluoropheny1l)- [1,2,4]triazolo[1,5-a]pyridin- 2- yl)cyclopropanecarboxamide A

402.43 403.10 040410 16 n,"(.5N/ri --.L'-C------- N---N)---< 00 '--,-.---------- 1

N-(5-(2-(bergylsas)pfaesty1)- [1.2,4]triazolo[1,5-a]pyridin- 2- PCT/EP2009/059605
associated with hypersecretion of IL6 and transplantation rejection (e.g. organ transplant rejection). Inhibitors
of JAK can also find application in the treatment of proliferative diseases. In particular the inhibitors of JAK
find application in the treatment of cancers, especially leukaemias and solid tumours (e.g. uterine
leiomyosarcoma, prostate cancer). In particular the conditions are selected from inflanunatory conditions,
conditions related to cartilage and/or joint degradation in manwumals including humans. In another
embodiment, the compounds and pharmaceutical compositions of this invention find use as therapeutics for
preventing and/or treating proliferative disorders in mammals, including humans. In a specific embodiment
the compound of the invention and pharmaceutical compositions thereof find use as therapeutics for
preventing and/or treating cancer in mammals including humans.
[00165] In additional method of treatment aspects, this mvention provides methods of treating a
mammal susceptible to or afflicted with condition involving an immune response or an autoimmune disease.
The methods comprise administering an effective condition-treating or condition-preventing amount of one or
more of the pharmaceutical compositions or compound of the invention herein described. In a specific
embodiment, the autoimmune disease is selected from COPD, asthma, systemic lupus erythematosis, type I
diabetes mellitus and inflammatory bowel disease.
[60166] 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 autoimunune
disease. In a specific embodiment, the autoimmume disease is selected from COPD, asthma, systemic lupus
erythematosis, type I diabetes meillitus and inflammatory bowel disease.
[00167] In a method of treatment aspect, this invention provides a method of treatment, prevention or
prophylaxis in a manmmal susceptibie to or afflicted with diseases involving impairment of cartilage turnover
(e.g. a condition associated with, or discases involving the anabolic stimuiation of chondrocyies), for example,
osteoarthritis, psoriatic arthritis, juvenile rheumatoid arthritis, gouty arthritis, septic or infectious arthritis,
reactive arthritis, reflex sympathetic dystrophy, algodystrophy, Tictze syndrome or costal chondritis,
fibromyalgia, osteochondritis, neurogenic or neuropathic arthritis, arthropathy, endemic forms of arthritis like
ostecarthritis deformans endemica, Mseleni disease and Handigodu disease; degeneration resulting from
fibromyalgia, systemic lupus erythematosus, scleroderma and ankvlosing spondylitis, which method
comprises administering a therapeutically effective amount of a compound according fo the invention, or one
or more of the pharmaceutical compositions or compounds herein described.
[60168] 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, ostecarthritis,
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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yl)cyclopropanecarboxamide A 384.44 385.20 36 N-(5-(4-(pyridin-3- ylmetboxy)pheny1l)-
[1,2,4]triazolo[1,5-a]pyridin- 2- ypcyclopropanecarboxamide C 385.43 408.0 (1\c+Na) 7orz

N-(5-(4-(pyRgin@mylfaeinoxy)phenyl)- PCT/EP2009/059605

deformans endemica, Mseleni disease and Handigodu disease; degeneration resulting from fibromyalgia,
systemic lupus ervthematosus, scleroderma and ankylosing spondylitis.
[00169] The present invention alse provides a method of treatment of congenital cartilage
malformations, including hereditary chondrolysis, chondrodysplasias and pseudochondrodysplasias, in
particular, but without limitation, microtia, anotia, metaphyseal chondrodysplasia, and related disorders,
which method comprises administering an effective amount of one or more of the pharmaceutical
compositions of compounds herein described.
(00170} In another aspect the present invention provides a compound of the invention for use in the
treatment, prevention or prophylaxis of congenital cartilage malformations, inchuding hereditary chondrolysis,
chondrodysplasias and pseudochondrodysplasias, in particular, but without limitation, microtia, anotia,
metaphyseal chondrodysplasia, and related disorders.
[00171] In another aspect, this invention provides a method of treating a mammal susceptible o or
afflicted with a condition involving inflammation. Tn additional method of treatment aspects, this invention
provides methods of treating a mammal susceptible to or afflicted with diseases and disorders which are
mediated by or result in inflanumation such as, for example rheumateid arthritis and osteoarthritis, allergic
airway disease (e.g. asthma, rhinitis), juvenile idiopathic arthritis, colitis, inflammatory bowel discases,
endotoxin-driven discase states (c.g. complications after bypass surgery or chronic endotoxin states
contributing to e.g. chronic cardiac failure), and related discases involving cartilage, such as that of the joints,
which method comprises administering an effective amount of one or more of the pharmaceutical
compositions or compounds herein described. In a specific embodiment, the condition involving
inflammation is selected from rheumatoid arthritis, osteoarthritis, allergic airway disease (e.g. asthma) and
inflammatory bowel diseases. The methods comprise administering an effective condition-treating or
condition-preventing amount of one or more of the pharmaceutical compositions or compounds herein
described.
[06172] 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 inflanumation such as, for example rheumatoid arthritis and
osteoarthritis, allergic airway disease (e.g. asthma, rhinitis), juvenile idiopathic arthritis, colitis, inflammatory
bowel discases, endotoxin-driven disease states (e.g. complications after bypass surgery or chronic endotoxin
states contributing to e.g. chronic cardiac failure), and refated 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, m particular cancer (e.g. solid tumors such as uterine
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[1,2,4]triazolo[1,5-a]pyridin- 2- yl)cyclopropanecarboxamide 385.43 408.0 (Nr+Na) 70 *V
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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 susceptibie to or afflicted with cancer {e.g. solid tumors such as uterine leiomyosarcoma or

prostate cancer) and/or leakemias.

[060174] 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,

[06177] In further method of treatment aspects, this invention provides methods of treating a mammal

susceptible to or affiicted 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.

[60179] 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.

{060180] 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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inflamymation i the joints of said patient, and preferably terminate, the processes responsible for said
inflammation,
[66181] A further particular regimen of the present method comprises the administration o a subject
in suffering from a discase 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
methed 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 cach providing from about 0.1 to
about 10 mg/kg and especially about 1 to about 5 mg/kg.
[60184] Transdermal doses are generally selected to provide similar or lower blood levels than are
achieved using injection doses.
[00185] When used to prevent the omset 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 Ievels described above. Patients at risk for developing a
particular condition generally include those that have a family history of the conditicn, 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 scle 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 effacts seen.
[80187] 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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include, but are not limited to, immunoregulatory agents e.g. azathioprine, corticosteroids (e.g. prednisolone
or dexamethasone), cyclophosphamide, cyclosporin A, tacrolimus, Mycophenolate Mofetil, muromonab-CD3
(OKT3, e.g. Orthecolone®), ATG, aspirin, acetaminophen, ibuprofen, naproxen, and piroxicam.
[06188] 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 Hmited to analgesics, non-steroidal anti-inflammatory drogs (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, Rimximab,
and Abatacept).
{00189] In one embodiment, the compound of the invention is co-administered with another
therapentic agent for the treatment and/or prevention of proliferative disorders; particular agents inclade but
are not Hmited to: methotrexate, leukovorin, adriamycin, prenisone, bleomycin, cyclophosphamide, 5-
fluorouracil, paclitaxel, docetaxel, vincristine, vinblastine, vinorelbine, doxorubicin, tamoxifen, toremifene,
megestrol acctate, anastrozele, goserclin, anti- HER2 monoctonal antibody (e.g. Herceptin(TM)),
capecitabine, raloxifene hydrochloride, EGFR inhibitors (c.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, 2 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 proiiferative
disorder is selected from cancer, myeloproliferative disease or leukaemiz,
[G6194G] In one embodiment, the compound of the invention is co-administered with another
therapeutic agent for the treatment and/or prevention of autoimmiune diseases, particular agents include but are
not limited to: glucocorticoids, cytostatic agents (e.g. purine analogs), alkylating agents, (e.g nitrogen
mustards (cyclophosphamide), nitrosoureas, platinom compounds, and others), antimetabolites (e.g
methotrexate, azathioprine and mercaptopurine}, cytotoxic antibiotics (e.g. dactinomycin aathracyclines,
mitomycin C, bleomycin, and mithramycin), antibodies{c.g., anti-CD20, anti-CID25 or anti-CD3 (OTK3)
monoclonal antibodies, Afgam® and Thymoglobuline®), cyclosporin, tacrolinms, rapamyein (sirolimus),
interferons (e.g. IFN-B), TNF binding proteins (e.g. infliximab (Remicade), etancrcept (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 inhibiters (e.g.
sitolimus, everolimus), anti-proliferatives (e.g. azathioprine, mycophenolic acid), corticosteroids (e.g.

prednisolone, hydrocortisone), Antibodies (e.g. monoclonal anti-IL-2Ra receptor antibodies, basiliximab,
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daclizumab), polyclonal anti-T-cell antibodies (e.g. anti-thymocyte globulin (ATG), anti-lymphocyte globulin
(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: betay-adrenoceptor agonists (e.g. salbutamol, levalbuterol, terbutaline
and bitolterol.), epinephrine (inhaled or tablets), anticholinergics (e.g. ipratropium bromide), glucocorticoids
{oral or inhaled) Long-acting P,-agonists (e.g. salmeterol, formoterol, bambuterol, and sustained-release oral
albuterol), combinations of inhaled steroids and long-acting bronchodilators {e.g. fluticasone/salmeterol,
budesomide/formotercl), leukotriene antagonists and synthesis inhibitors (e.g. montelukast, zafirlukast and
zileuton), mhibitors 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] Addi‘iionaliy, 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 ferbutaline {optionally combined with an anticholinergic {e.g. ipratropium), systemic
steroids (oral or imtravenous, e.g. prednisone, prednisclone, methylprednisolone, dexamethasone, or
hydrocortisone), infravenous salbutamol, nonspecific beta-agonists, injected or inhaled {e.g. epinephrine,
isoetharing, isoproterenol, metaproterenol), anticholinergics (TV or nebulized, e.g. glycopyrrolate, atropine,
ipratropium), methyixanthines (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, inwmumomodulatory agents (e.g.
methotrexate, leflunomide, sulfasalazine, mesalazine, azathioprine, 6-mercaptopurine and ciclosporin) and
biological discase modifying, immunomodulatory agents (infliximab, adalimumab, rituximab, and abatacept).
[60195] 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 inciude but are not Iimited to:
Disease-modifying  antirhcumatic drugs (DMARDs) such as antimalanals (e.g  plaquenil,
hydroxychioroquine), immunosuppressants {e.g. methotrexate and azathioprine), cyclophosphamide and
mycophenolic acid; immunosuppressive drugs and analgesics, such as nonstercidal 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.
[060196] 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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tar, dithranol (anthralin), corticosteroids like desoximetasone (Topicort), fluocinonide, vitamin D analogues
(for example, calcipotriol), Argan oiland retinoids {etretinate, acitretin, tazarotene), systemic treatments such
as methotrexate, cyclosporine, retinoids, tioguanine, hydroxyurea, sulfasalazine, mycophenolate mofetil,
azathioprine, tacrolimus, fomaric 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)).
[66197] 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.

GENFERAL 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 (ie., teaction 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 finctional groups from undergoing undesired reactions, The choice of a
suttable 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.

[60200] 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 commerciaily 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 selvents were used for reactions conducted under
inett atmosphere. Reagent grade solvents were used in all other cascs, 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 1TH NMR spectra are reported in parts per million
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{(ppm) refative to tetramethylsilane (8 0.00) or the appropriate residual solvent peak, i.e. CHCI3 (8 7.27), as
internal reference. Multiplicities are given as singlet (s), doublet (d), triplet (1), 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 CI18
E7um, 2. 1mm ID x 50mm L (Part No.186002350)). Preparative HPLC :Waters XBridge Prep C18 Spm
ODB 19mm ID x 100mm L (Part No.186002978). All the methods are using MeCN/H,O gradients, H,O
comtains either 0.1% TFA or 0.1% NHa,

[66202] 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 ethyl acetate
APCI atmospheric pressure chemical ionization
Rt retention time
] singlet
brs broad singlet
m multiplet
d doublet
PdClLdppf  [1,1-Bis(diphenylphosphino)ferrocene] dichloropaliadium(II)
TEA Tricthylamine

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
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wherein Ar is Cy1-L1-(CR®R*),-R™; and Cy1, L1, 1, R*, R™, R™, and R* arc as described herein.

General
N 1-(6-Bromo-pyridin-2-yl)-3-carboethoxy-thiourea (2j
I T /US\ OEt
Br N/ N N O
H H
(2)
[00204] To a solution of 2-amino-6-bremopyridine (1) (253.8 g, 1.467 mol) in DCM (2.5 L) cooled to

5 °C 1s added ethoxycarbonyl isothiocyanate (173.0 mL, 1.467 mol) dropwise over 15 min, The reaction
mixture is then allowed to warm to room femp. (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 thicurea may be used as such for the next step without any purification. '11 (400 Mz, CDCl) § 12.03
{1H, brs, NH), 8.81 (1H, d,J 7.8 Hz, H-3), 8.15 {1H, br 5, NH}, 7.60 (1H, t, J 8.0 Hz, H-4), 732(1H dd, J
7.7 and (.6 Hz, H-5), 431 (2H, q,.J 7.1 Hz, CH>), 1.35(3H,t, ./ 7.1 Hz, CH;).

112 S-Bromo-{1,2,4]triazolof1.5-a]pyridin-2-ylamine (3)

43



Structure Name Method MW MS Mes'd 165 (--(----:-"--"-_,N ,0 ------- '-; €)---- ,- I: C N1 N-(5444(6-
morpholinopyridin-3- yl)methoxy)phenyl)- [1,2,4]triazolo[1,5-a]pyridin- 2- yl)cyclopropanecarboxamide

L 470.53 4343 81018199 2 -2 zx 0\ PCT/EP2009/059605
g N\N%NHZ
B
Jc)
[00265] 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, (1.879 mol) and the mixture is stirred at room temp.
(20 °C) for 1 h. 1-(6-Bromo-pyridin-2-y1)-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 fo cool and filtered 1o collect the precipitated solid. Further product may be
collected by evaporation in vacuo of the filtrate, addition of H,O (230 mi.) 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-dy) 8 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]
113 General procedure for mono-acylation to afford intermediate (4}:
0
= /N>_ e
N
Ny H
Br
(00267} To a solution of the 2-amino-triazolopyridine (3) (7.10 g, 33.3 mmol} in dry CHsCN (150

mb) at 5 °C is added EtN (11.6 mL, 83.3 mmeoi) foliowed by the appropriate acid chloride (83.3 mmol}. The
reaction mixture is then allowed to warm to ambient temperature and stirred until all starting material (3) is
consumed, If required, further EtsN (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 (2x50mk), acetone (50 mL) and Et;O (50 mb),
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

i.1.4 Freparation of compounds of the invention via Suzuki coupling (5).
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{60268 An appropriate boronic acid {2eq.) is added to a solution of bromo intermediate (4) in 1,4-
dioxane/water (5:1). K,CO; (2 eq.) and PdChdppf (5%) arc 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 No). Water is added and the solution is extracted with ethyl acetate. The
organic layers are dried over MgSQy4 and evaporated in vacuo. The final compound is obtained after

purification by flash chromatography.

Method C

OH O.
(o R4DR4C) n1"R3b

. 4b . .
wherein R* R*®, R*, R®and nl arc as described herein.

Reaction of alkylation (General Method)

O
~ (C R4DR4C) i _R3b

[00269] Cyclopropanecarboxylic acid [5-(4-hydroxy-phenyl)-[1,2,4]triazolo[1,5-alpyridin-2-yl]-amide
(1.1 eq) obtained by Method A and KyCOs (5 eq) (or AgCOs) 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 MgSO,. Organic layers are filtered and evaporated. The final compound s isclated by
preparative HPLC. Preparative HPL.C: Waters XBridge Prep C18 S5pm ODB 19mm ID x 100mm L (Part
No.186002978). All the methods are using MeCN/H,0 gradiemts. H,;O contains either 0,1% TFA or 0.1%
NH,.

Method E
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»—NH SN /)—NH

R4 Ree " NCRAR) R

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

Reductive amination (General Method)

2 ez N
2o N~ ’>_N>_<§H

0

R4a N ~(CRPR%), -RP
[00210] The appropriate aldehyde (2 eq.), the aniline derivative (1 eq.) obtained by Method A and
THOPry, are mixed and stirred at room temperature for 3 hrs. The mixture is diluted in ethanol and
Na(CN)BH; (leq.) 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 s isolated by preparative HPLC.

[00211] Preparative HPLC: Waters XBridge Prep CI18 5um ODB 19mm ID x 100mm L (Part
N0.186002978). All the methods are using MeCN/H,O gradients. H,O contains either 0.1% TFA or 0.1%
NH,.

Method F

/N = /N H
N-«.N/>‘NH2 T . Nq._/>7>_ e N\N/>—N>_

Br Br 0 Ar o
wherein Ar is Cy1-L1-(CR™R*),-R*; and Cy1, L1, nl, R*, R*®, and R* are as described herein.
N-(5-Bromo-{1,2,4]triazolof 1, 5-a]pyridin-2-yl)-acetamide
= /N H

)—N
S N""‘N 2
Br o

[00212] To 2 solution of the 5-bromo-2-amino-triazolopyridine (1 eq.) in dry CHyCN at 5 °C is added
EtsN (2.5 eq.) followed by acetyl chloride (2.5 eq.). The reaction mixture is then allowed to warm to ambient
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temperature and stirred until all starting material is consumed. If required, further Et;N (1 eq.) and acid
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.

Suzuld reaction (General Method)

=N H
e

Ar 0

[06213] Boronic acids (2eq.) is added to a solution of N-(5-Bromo-[1,2.4]triazolo[1,5-a]pyridin-2-y1)-
acetamide in 1,4-dioxane/water (5:1). K;COs (2 eg) and Pd(dppH)Cl: (5%) {(dppf = 11°-
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 CI18
1.7um, 2.1mm ID x 50mm L (Part No.186002350).

(00214} Preparative HPLC: Waters XBridge Prep CI8 Spm ODB 19mm ID x 100mm L (Part
No.186002978). All the methods are using MeCN/H;O gradients. H,Q contains either (.1% TFA or 0.1%

NHa.
Method L
2—NH N~ 7~ N;H 1
#—NH
N~y 2 ﬂ
O - —
0 6]
=
OH “ %
N N
Cl R4EN"R43
L1 Nucleophilic aromatic substitution (general method)
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N-(5-(4-(pyridin-3- ylmethylamino)pheny1)- [1,2,4]triazolo[E5-a]pyridin- 2- _
yOcyclopropanecarboxamide E 384.44 385.0 0410 ,..N ---lI--k.... ,N 190 ------ c"--t-tt N | HN

N-N__ <HesRimmbistt-"- PCT/EP2009/039605
N
2—NH

o}

g T
[y N

~
% N

R“J\l "Rr4a
[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 1.7pm, 2.1mm ID x 50mm L (Part No.186002330)

[60216] Preparative HPLC: Waters XBridge Prep €18 Sum ODB 19mm ID x 1006mm L (Part
No.186002978). All the methods are using MeCN/H,O gradients. H.O contains ¢ither 0.1% TFA or 0.1%
NHs.
Method N
i ‘_/N‘ " e 4N o /N\ H
o N 7N S ’>w§ A @i -
ANy >/-—<5 A SY PN o>/<
! o
’%\T n ° o
. i% Il - |
OH Efo [/0
2 &
Iil\ | Nz
cl, Br CN
N1 Cyelopropanecarboxylic acid { 5-[4-(nitril-arylmethoxy)-phenyl]-[ 1,2, 4] trigzolof 1, 5-

alpyridin-2-yl}-amide
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0, "V-IN ,tc., V o | methyl 64(442- (cyclopropanecarboxamido)- [1,2,4]triazolo[1,5-a]pyridin- 5-
yl)phenylcyclopropanecarbo xamide)-[1,2,4]triazolo[1,5- a]pyridin-5- yOphenoxy)methyDnicotinat e C
443.47 444Q ¢ Yo 1wiN-N 54(442- (cyclopropanecarboxamido)- [1,2,4}irigzagialdsasadpyridin- 5-

Npbenylcyclopropanecarbo xamido)41,2,4dtriazolo[1,5-
yl)pbenylcycloprop ) azolof

= M
s N
kr”‘N%OM
]
.
{/O
-
Nax
N
[06217] Pd(PPhs)s (0.04 mmol) is added to degassed solution of cyclopropanecarboxylic acid {5-[4-

(haloaryl-3-ylmethoxy)-phenyl]-[1,2,4]tnazolo[ §,5-alpyridin-2-y1} -amide prepared by methed B (¢.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 mixtore is diluted with ethyl acetate and washed with water. The organic layer
is dried over MgSQ,, filtered and the solvent is removed under vacuum. The compound is purified by

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

Compound 57; Cyclopropanecarboxylic acid [5-(6-benzyloxy-pyridin-3-yl)-[1,2,4]triazolof1,5-
alpyridin.2-yi]-amide

N Ny
. N />_WN>_<J 2 ris N// N
\\Y/ N ! T
H 0 [ o
N - \\j/
e P
g
[00218] At 0°C and under N atmosphere, Benzyl alcohol (2 eq) in a solution of THF was treated with

Nal 60 % in mineral oil (4 eq) for 20 min. Then cyclopropanecarboxylic acid [5-(6-chloro-pyridin-3-yl)-
{1,2 41triazolo]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 MgSQ,,

filtrated and concentrated. Compound was purified on Prep HPLC.

Compound 176: N-(5ufd-((6~cyanopyridin-3-yl)methoxy) phenyl)-[ 1.2, 4] triazolof 1, 5~a] pyridin-2-

wcyclopropanecarboxamide
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a]pyridin-5- yl)phenoxy)methyDpicolina mide Described above 428.45 429.1 o 40 NO

--, N-N/__ <0 IP{544-(6-methyl-pyridin-3- ,r N Cyclopropanecarboxylic acid yimethoxy)-phenyll-

[1,2,41triazel@ 2e2ealysidin- PCT/EP2009/059605
176.1: Synthesis of 5-[4-(4,4,5,5-Tetramethyl-[ 1,3, 2]dioxaborolan-2-yl}-phenoxymethyl]-pyridine-2-
carbonitrile

0. 0
B
N
= N i [ j
x 0
{00219] To 4-hydroxyphenylboronic acid pinacol ester (25 g; (0.11mol; 1.0 equiv.) in acetone (250

mlL.) at room temperature were added under argon S-chlomomethyl-pyridine-2-carbonitrile (19 g 0.12 mol;
1.1 equiv.) and cesium carbonate {73.9 g, (.22 mol; 2 equiv.). The reaction mixture was heated for 4 hours at
reflux. The mixture was then cooled to room temperaturg, 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 magnesiuvm
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-vimethoxy)-phenylj-
[1.2,4]triazolof 1, 5-al pyridin-2-yi}-amide
= H
i\ \Nr - ? ? />_N
S Ny M \/r\;\
: 0 —_— !
B i o
o

[060220] 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-
[1,2,43triazolo[1,5-alpyridin-2-ylj-amide (7.6 g, 0.027 mol} in 1,4-dioxane/water (4:1; 70 ml). K,CO4 (7.45,
0.054 mol, 2 eq.) and PdCLdppf (5%) were added to the solution. The resulting mixture was then heated in an
0il bath at 90°C under Ny until completion (monitored by LOCMS). 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 MgS04 and the final compound was obtained affer purification by flash chromatography, eluted

with neat EtOAc as a white solid
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2-y4-amide C 399.45 400.1 WO 2010/0

10191PCT1EP20091059605 Cpd # Structure Name Method

MS Mes'd 198 N /-NH --.N- N.< Cyclopropanccarboxylic acid (544-(6-chloro-pyridin-3-
ylmethoxy)-Rkeayildlefe4ltriazolo[1,5-a]pyridi 2-yl1l-amide C 419.87 PCT/EP2009/059605

Compound 192: 5-{4-12-(Cyclopropanecarbonyi-amino)-[ 1,2, 4] triazolof 1, 5-al pyridin-5-vi] -

phenoxymethyl}-pyridine-2-carboxylic acid

T

amide

N
b N‘N/>W EM - :\Nra,?_ :M
O 0
I L
g g
N?/ O//LNHQ
100221} To a solution of cyclopropanecarboxylic acid {5-[4-{6-cyano-pyridin-3-yhmethoxy)-phenyl]-

[1,2,4]triazolo[1,5-a]pynidin-2-yl} -amide (3

0 mg, 0.073 mmol, 1 equiv) and K;CO5 (10 mg, 0.073 mmol, 1

equiv) in DMSO (0.2 ml) at 10°C, 30% H:0, (17 L, 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 um, 19x100 mm

columm); & min LC; flow: 20 mL/min; gradient: from 30% to 70% acetomitrile i water 0.1 % TFA,; isolating

the final pure product.

100222] The exemplary compounds

that have been or can be prepared according to the synthetic

methods deseribed herein are listed in Table 1 below, The NMR spectral data of some representative

compoumnds of the invention is given in Table IL

{00223} Table [
Cpd MS
Structure Name Method | MW
# Mes’d
= —
SeL
N 5 N-(5-(4-(benzyloxy)phenyl)-
1,2, 4]triazolo]1,5-alpyridin-
12 [ ] [ Ioyr A 384.44 | 385.10
o) 2
vlicyclopropanecarboxamide
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420.0 0411 -zzk,r.N ClI

[002241Table II:NMR Data of Representative Compounds of the Invention

Cpd # (8) NMR data 12 (14, CDCI3) 8.70 (1H, b, NH), 7.97 (2H, d, ArH), 7.60-7.30 (7H, In, ArH), 7.15
(2H, in, ArHyf 1otddhen, ArH), 5.17 (2H, s, CH2), 1.60 (IH, under watergegketabbododt (2H, in,

CH2) 0.94 (7H m, (‘H?\ 15 ( El DI\/IQ(')\ 11.04 (1H br, I\IH\ 808.(1H.d_ArH) 788 (1‘H, d, _Ar ), 7.68
(2H, in, Afi947]53 (oW, d, ArH), 2.48-7.30 (BH,.in, ArH), 5.32 (2H, s, GH2), 2- 024, br EH), 0.83 (4H,
in, 2xCHR) 86 (H, HMSO) 11.03 (1H, br, NH) 8.62 (1H in, ArH) 8.02 (2H, d, ArH), 7.894gkH, in,]ArH),
7.66 (2H A 7-58(thad At 7AG- (T ddArH), 727 o A 72 (2H o ArH)T 5381
(2H, s, GH2), 2|02 (1H, b C ),,98‘83 (4H] iN;2XEABPLIHDMISO) 11.01 (IN, br, NH), 8.04 (2H, d,
ArH), 7;68 (211, in, ArH) ) 1 , I 4|I\|D,Q,Z§-ﬁ@a£34|6t,l§—@}ﬁ|?ﬁd%.33 (IN, d, AtH), 7.28 (111, d, ArH),
7.20 (2H; d14ArH), 5.30 (2 , C ) 2.02 (1H, br, CH), 0.82 (4H, in, 2x&H2) 38{H#, |DMSO) 11.01
(1H, br, NH), 8.00 ), 7.69 (211}, d, ArH), 7.69 (1H, dd, ArH), 7.64 (1H, d, ArH), 7.26 (1H, d,
ArH), 7.11 (211 @‘ rH), 4 07 (2H, d, CHR2)!Z7&pistaipcathidjamide 1.8 (711, in| CH, 3YCH2), 0.88 (411,
m, 2xCH2) 57
=~ ,N
X% N- ) <] N-(5-(4-(benzyloxy)-3-
fluorophenyi}-
15 F [1,2,4]triazolo[1,5-alpyridin- A 432,43 | 403.10
2
yheyclopropanecarboxamide
N-(5-(2-(benzyloxy)phenyl)-
1,2, 4)triazolof1,5-a]pyridin-
16 [ ] 2{ Ioyr A 384.44 | 385.20
yhcyclopropanecarboxamide
N-(5-(4-(pyridin-3-
Imet} henyl)-
36 [ zi]m'e wlx 3[’1135 el;y) idi C 38543 | o
,2,4]iriaz 5-a - .
olo pyridin (M+Na)
2.
A yheyclopropanecarboxamide
N
2N
N Nm{}‘ NH N-(5-(4-(pyridin-2-
o]
Imethoxy)phenyl)-
37 1 2Zm‘e Oix YiP:“Y) idi C 35543 | 0
243 1 st - ~ - )
[ Jtriazolo[1,5-alpyridin (M+Na)
o} 2.
= iN vhcyclopropanecarboxamide
~
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(1H, DMSO) 11.18 (1H, br, NH), 8.01 (2H, d, ArH), 7.68 (2H, in, ArH), 7.26 (IN, d, ArH), 7.09 (2H, d,
ArH), 4.12 (2H, t, CH2), 2.86 (2H, t, CH2), 2.28 (6H, s, 2XCH3), 2.02 (1H, br, CH), 0.81 (4H, m,

2XCH2). 72+{fd, M$@1510.95 (1H, br, NH), 7.85 (2H, d, ArH), 7.61 (1H, d&ﬁgﬁoggggggw d, ArH),

7.40 (4H
d, ArH),

4.8742H, d
2010/01019@(? %‘6‘69/059605 Cpd #

Al 7 2 7 O
AL \LII,U I‘\III}, —1

br, CH), 2.02-1,80)(4hbr, 2xCl
DMSO) 11.05 (LH, s, NH)}
ArH), 4.94 (1H,|b, CH),
(2H, in, ¢HZY, Q.81 (4H,

ArH), 8.
3.06 (1H

m ArH), 7.36 (1H, in, ArH), 7.2

(1H, d, ArH), 7.09 (4H, in

ArH), 6.8

(1H, in, ArH), 6.70 (2H,

2 (D11

2), 2.02 (IN, br, c%o 81 (4H, in, 2xCH2)

'NMR data 73 (H DM%O%T%%

MS

MY NHyee09 (dH, d,

III), l \.)U \J.II III I"\III},

AfH), 8.02384GarH), 7.3

(2H In CH2 (Blﬂﬁo(dﬁlm%)lzﬂm

1, CH2), 1.58 2H m, CHZ

/|
\J’-I' \J.I L IJ,

), 0.81 (4Hi, in, 2xCH2) 78 (H,

7.56 (7H,

1.80 (4H, br, 2xCH, CH2), 1.58

€H)3:80-(2H;-m; CH2),
n, ArH), 7.36 (1H,|in,

(43,4, Wkd)o-00) (2H,

xCH2) 92 ('H, ?M%@) Ej.% Q{%i@zb‘l% 1b3’ NH), £0.01
d, ArH), 7.65 (4H, in, Aril),o7.41 (2H, d, ArfH élH n, ArH 7.7 (2H, d, ArH), 5.15 (2H, s, GH2),
2.04 (4H} in, CH3, CH), 0.82 (4H, in, 2xCH2). 127%¢H"" WFSO) 10.98 (1H, s, NH), 8.63 (1H, s, ArH),
8.51 (1H} m, ArH), , d, ArH), 7.91 (JHcxdohrbbpndc@db(Rirhidn, /ArH), 7.46 (1H, in)] ArH), 7.24 (IH,
tn, ArH),:7.13 (2H, ¥R ArA), 4.36 (2H, t, CH2), 3.14 (2H, t, CH2), 2.04 (1H, br, CH), 0.82 (4H, in,
2XCH2). 163-(H; r"\"Cf‘) %1“ F2-H - INHY-99-2H-m- A6 5-(2H b A48 {(4H-b-ArH),
7.18 (2H} in, ArH), 5.21 (P ~CH2), 2.12 (3H, br, CHO 165 (‘"H, DMSO) 8.26|(IH, d, ArH), 8.01 (2H,
d, ArH), 7.68 (2H, in, A d, AfHNZ26-¢henodyphaayl7.17 (2H, d, ArH), 6.8F7 (IH, d, AtH),
5.10 (2H| s, CH?2), 3.62<4H, t,2xCH2), 3 46 P RNER2 1090 (1H, br, CH)| 0.81 (4H, m, 2xCH2)
167 ('H, pMSO) 11.0Q (1H, br, NH), 10.03 (IH, br, NH}‘ 8.31 (1H, d,|ArH} 8.03 §2¥441 | ATH$07.76 (1H,
d, ArH), 7.69 (IH, in, AfH), 7.63 (1H, d, ArH), 7.26 (IH,in, ArH), 7.18 (2H, in, AfH), 7.00 (1H, d, ArH),
5.12 (2H| s, CH2 (2H, br, CH2), 3. AW(EWIWOWP@&WAH br, 2xCH2), 2.84 [3H, s, CH3),
2.04 (IH,|br, CH); 2 (4H, in, 2xCH2) 174 (1H, DMSO) 11.02 (IH, br, NH), 8.14 (1H, s, ArH), 8.03
(3H, in, A I’H), 7466-(214-in l\rl_l\ 727 /1 - 'I\rl_l\ 720 /')|_| A LI\ Z.10 (",l_l, d-Ar )’ 517 /'JH s
CH2), 3.53 (4Hj t, 02 (5H t, 2XCH2 ,CH), 0.82 (4H in, 2XCH2) 176|(H, DMSO) 11.01{ (1H,
br, NH), 8.89 (1H, S IFH‘) H, d, A6l 6%‘9@(@%%% (}éﬁpﬁgm (2H, d, ArH), 7.6'7 (2H, in, ArH),
7.27 (1141, d, ArH) 423 (2I—? d, Am), 541 (2H br, CH), 0.8 (4H, in, 2xCH2)-
3-y1)-[1,2,4] nazolo 1 5-' | 'Described
57 Nx 385.43 | 386.00
o a|pyridin-2- above
? vheyclopropanccarboxantide
N-(5-(4-
(benzylaminojphenyl)-
72 [1,2,4]triazolo[1,5-a]pyridin- E 383.46 | 384.00
2-
é yheyclopropanecarboxamide
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182 (H, DMSO0) 10.94 (1H, b, NH), 8.62 (1H, s, ArH), 8.46 (1H, d, ASH), 7.86 (2H, d, ArH), 7.78 (1H, d,
ArH), 7.62 (1H, dd, ArH), 7.51 (1H, d, ASH), 7.37 (1H, in, ArH), 6.89 (1H, m, NH), 6.73 (2H, d, ArH),
6.57 (IH, s, A Hord/éd{@H, d, CH2), 2.05 (IH, br, CH), 0.81 (4H, in, 2xCHR}- 98 4bbleHMSO) 11.04

(IH, br, NH), 9.1

1(H s ASH) 838 (1H,

Atl) 802 (2H d_ASH)

7.69 (3H,

in, ArH\

7.22 (3H

ArH), 5.414p4,

2010/01(

N 1 /1

V1A PC

ﬁ‘f&gé 90 (3H S, ArH) I%Qn

T/EP2009/059605 de #

4 (1H, br, CH), 0.81 (4
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WO 2010/010191PCDEP2009/059605 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 concentgagiopMgradewered (e.g. 5 RM, 1 RM). [00228]Semi-quantitalyq- 569563536391 NM **
Example 1.2 JAK2

101-500 nM.x**

0.1-.100 nM [00229]TAB
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### 1 - 100 nM [002341TABLE IV: JAK2 ICco Values of Compounds Cod # JAK2 12 ### 14 36 ###
37 ###H 5T #H#H 72 #H# 18 #HE 92

WO 2010/610191 PCT/EP2009/059605
Cpd MS
Structure Nanie Method | MW
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## 163 176 ### 197 ### 198 ### Example 1.3 14113 inhibition assay [00235]Recombinant human
JAK3 catalytic domain (amino acids 781-1124; catalog number PV3855) was purchased from

Invitrogen. QsRRimlods 2 JAK3 was incubated with 2.5 jig polyGT substratgc(mm@ number
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s

(IH, DMSO) 11.04 (1H, br, NH), 8.08 (1H, d, ArH), 7.88 (1H, d, ArH), 7.68 (2H, m, ArH),
7.51 (2H, d, ArH), 2.48-7.30 (SH, m, ArH), 5.32 (2H, s, CH;), 2.02 (1H, br, CH), 0.83 (41,
m, 2xCH,)

36

('H, DMSO) 11.03 (1H, br, NH), 8.62 (1H, m, ArH), 8.02 (2H, d, ArH), 7.89 (1H, m, ArH),
7.66 (2H, m, ArH), 7.58 (1H, d, ArH), 7.40 (16, dd, ArH), 7.27 (1, d, ArH), 7.21 (28, d,
ArH), 5.31 (2H, s, CHy), 2.02 (1H, br, CH), 0.83 (4H, m, 2xCH,)

37

('H, DMSO) 11.01 (1H, br, NH), 8.04 (2H, d, Arfl), 7:68 (2H, m, ArH), 7.55 (2H, m, ArH),
7.50 (1H, s, ArH), 7.38 (1H, d, ArH), 7.28 (1H, d, ArH), 7.20 (2H, d, ArH), 5.30 (2H, s,
CH,), 2.02 (1H, br, CH), 0.82 (4H, m, 2xCH;)

38

('H, DMSO) 11.01 (1H, br, NFY, 8.00 (2H, d, ArH), 7.69 (21, d, ArH), 7.69 (1H, dd, ArH),
7.64 (1H, d, ArH), 7.26 (1H, d, ArH), 7.11 (2H, d, ArH), 4.07 (2H, d, CHy), 2.78 (1H, m,
CH), 2.2-1.8 (7H, m, CH, 3xCHy), 0.83 (4H, m, 2xCH,)

57

('H, DMSO) 11.18 (1H, br, NH), 8.01 (2H, d, ArH), 7.68 (2H, m, ArH), 7.26 (1H, d, ArH),
7.09 (2H, d, ArH), 4.12 (2H, 1, CHy), 2.86 (2H, t, CHy), 2.28 (6H, s, 2xCHs), 2.02 (15, b,
CH), 0.81 (4F, m, 2xCH.).

72

("H, DMSO) 10.95 (1H, br, NH), 7.85 (31, d, ArH), 7.61 (1H, dd, ArH), 7.51 (1H, d, ArH),
7.40 (4H, m, ArH), 7.36 (1H, m, ArH), 7.24 (1H, d, ArH), 7.09 (45, m, ArH), 6.88 (1H, m,
ArH), 6.70 (2H, d, ArH), 4.37 (2H, d, CHy), 2.02 (1, br, CH), 0.81 (4H, m, 2xCH)

57



+ >501 nivf ++ 101-500 tiM + 1- 100 nM [00239)TABLE V: JAK3 IC40 Values of Compounds Cpd # M.
llal +++ 15 -H-a ++laln= la+ lila WO 2010/010191PCT/EP2009/059605 Cpd # JAK3 163

WO 2010/010191 PCT/EP2009/659605

Cpd # {8} NMR data

('H, DMSO) 11.05 (1H, s, NH), 8.09 (2H, d, ArH), 8.02 (2H, d, ArH), 7.3-7.56 (7H, m,
73 ATH), 7.36 (11, m, ArH)}, 4.54 (1M, b, CH), 3.80 (2H, m, CH3), 3.06 (1H, br, CH), 2.02-1.80
(44, br, 2xCI, CH,), 1.58 (2H, m, CHy), 0.81 (4H, m, 2xCH) '

(*H, DMSO) 11.05 (1H, s, NH), 8.09 (2H, d, ArH), 8.02 (2H, d, ArH), 7.3-7.56 (7H, m,
78 Arll), 7.36 (111, m, Ari), 4.54 (1H, b, CH}, 3.80 (2H, m, CH,), 3.06 (1H, br, CHD, 2.02-1.80
(4H, br, 2xCH, CH,), 1.58 (2H, m, CHa), 0.81 (4H, m, 2xCH>)

('H, DMSO) 11.03 (1H, br, NH), 10.01 (1H, br, NH), 8.00 (2H, d, ArB), 7.65 (4H, m, ArH),
92 7.41 (2H, d, ArH), 7.27 (1H, m, AtH), 7.17 (2H, d, ArH), 5.15 {2H, s, CH,), 2.04 (4H, m,
CHs, CH), (.82 (4H, m, 2xCHa).

('H, DMSO), 10.98 (1H, s, NH), 8.63 (1H, s, ArH), 8.51 (1H, m, ArH), 8.00 (2h, d, ArH),
127 | 7.91 (1K, d, ArH), 7.64 (ZH, m, ArH), 7.46 (1H, m, ArH), 7.24 (1, m, ArH), 7.13 (2H, m,
ArD), 436 (2H, 1, CHs), 3.14 (2H, t, CHy), 2.04 (1H, br, CH), 0.82 (4H, m, 2xCH,).

('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, CHa,}, 2.12 (3H, br, CH,)

(‘H, DMSO) 8.26 (1H, d, ArH), 8.01 (2H, d, ArH), 7.68 (ZH, m, ArH), 7.62 (1H, d, ArH),
165 | 7.26 (1H, d, ArH), 7.17 (2H, 4, ArH), 6.87 (1H, d, ArH), 5.10 (2H, s, CH,), 3.69 {(4H, t,
2xCHy), 3.46 (4H, t, 2xCHy), 2.07 (1H, br, CH), 0.81 (4H, m, 2xCH,)

('H, DMSOQ) 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, ArI), 5.12 (2H, s, CHy), 4.41 (2H, br, CHy), 3.49 (2H, br, CHy), 3.15
(4H, br, 2xCH,), 2.84 (3H, s, CHs), 2.04 (1H, br, CH), .82 (4H, m, 2xCH,)

(‘H, DMSO) 11.02 (11, br, NH), 8.14 (1H, s, ArH), 8.03 (3H, m, ArH), 7.66 (2H, m, ArH),
174 | 7.27 (1H, d, ArE), 7.20 (2H, dd, ArH), 7.10 (1H, d, ArH), 5.17 (2H, s, CHy), 3.53 (4H, 1,
2xCH,), 2.02 (5H, t, 2xCH,,CH}, 0.82 (4H, m, 2xCH,).

(‘H, DMSQ) 11.01 (1H, br, NH), 8.89 (1H, s, ArH), 816 (1H, d, ArH), 8.09 (1H, d, ArH),
176 1 8.04 (2H, d, ArH), 7.67 (2H, m, ArH), 7.27 (1H, d, ArH), 7.23 (2H, d, ArH), 5.41 (2H, s,
CHz), 2.04 (1H, br, CH), 0.81 (4H, m, 2xCH;).

(‘'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, ArtH), 4.42 (2H, d, CHy}, 2.05 (1H, br, CH), 0.81 (4H,
m, 2xCHy),

('H, DMSO) 11.04 (1H, br, NH), 9.11 (iH, s, ArH), 8.38 (1H, d, ArH), 8.02 (2H, d, ArH),
10 | 7.69 (3H, m, ArH), 7.22 (31, m, ArH), 5.41 (2H, s, ArH), 3.90 {3H, s, ArH), 2.04 (IH, br,
CH), 0.81 (4H, m, 2xCH),

163 .

167

182
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++ 176 +++ Example 1.4 TYK2 inhibition assay [00240]Recombinant human TYK2 catalytic domain
(amino acids 871-1187; catalog number 08-147) was purchased from Carna biosciences. 5 ng of

TYK2 was iggybaipshyyigh 12.5 gg polyGT substrate (Sigma catalog numbefd459,d8skiaase reaction
buffer (25 niM Hepes pH 7.5, 100 ntM NaC1, 0.2 mM Na3VO4, _0.1% NP-40_0.1 ttIV1 non-radioactive

ATP, 0.125 -84 83P-garnma-ATP (GE Healthcare, &8 fatber AH9968) final concentrations) with
0; ;vgtfllfft L] Cﬂntamwimm%@mpqmdmmghms @Mb@.fﬂﬁ/oglna{g;pr}ﬁem@m» (D8 torakyolume
0 i ypr. -V te (Grei t t reagtians were
stopped by} aalglng %D% %[Ele/v\(/%l‘la‘l (@ r?ﬁ%% {%r?c? gcg?aﬁ eﬂ%? Ir?aé A%%a%saé%r ;Plc§t|0r was
transferred to prewpShed 198 (ﬁMb@J@ébWﬁﬁd‘&ém} gg0kel filter plates (Perkin Elmer catalog number
320537# Sinhg a Cedifgaml@%@rl@’%%@i tH”i@i) %’5@[@%\“@%?3/}3%@({%{%@%%}';5M?P'Wkwg"togoa
mM phgspt gric facid solution and the s was seale pj/w Ci

was added, the %op Jrthe %té’t‘ééqﬁgs s@a? [gfd%’[ Z)%?\S\?gs %e%f%ﬁn?e%f &i%ﬂé%@%%d?gﬁéﬁ (Perkin
Elmer). Kirlase actiyityHyas28dRdh| atedhy2 il ctigicobbs(pertmiflitd fdpii). obtalihed in the

presence fa P_O_S' \(f W@bb”ﬂ)‘@ﬂ?mw WH)SW@EQQH“MF%TMPZH QPE@!H?W 5 Ie prgSemae| of
vehicle. Thie ability of a test compound to inhibit this activity was determln [00241 ercentgge

inhibition = ((@pfh detérriiibd$orSEniple Uihtedt E3mpSihd: Srét 786 rﬁﬁfﬁﬁe&]%r‘?é&ﬂp e with
-positive coptrol |nh|bi=tdﬁ) dt@Ri(étﬁbyth]nZd@tékmhéﬁ*ﬁh&ﬁé Gﬁéserf@ﬁzb)f vehlcle cpm determme for
sample witl T
compounds enabllng the testlng of dose- response effects in the TYK2 assay and the calculatlon of the
IC50 for each compound. Each compound \S routl{lll;?xy te ted at concentration of 20RM followed by
a 1/3 serial dilution, 8 points (20gM - 6.67g fiM - 247nM - 82nM - 27nM - 9nM) in a
final concentration of 1% DMSO. When p‘@t@nuxledf compourtdaseries increased, more dilutions were

prepHEg, ;}q{qr thedepisapeeataign was lowered (e.g. 5 gM, 1 gM). [00243]Semi-quantitative score:
T S DS A BN VLY el
was purchased from Carna Biosciences. 10 ng of JAKT was incubated with 12.5 pg polyGT substrate (Sigma
catalog number P0275) in kinase reaction buffer (15 mM Tris-HCI1 pH 7.5, 1 mM DTT, 0.01% Tween-20, 10
mM MgCl, 2 uM non-radioactive ATP, 0.25pCi 33P-gamma-ATP (GE Healthcare, catalog number
AF9968) final concentrations) with or without SpLL containing test compound or vehicle (DMSO, 1% final

concentration), in a total volume of 25 plL., in a polypropylene 96-well plate (Greiner, V-bottom). After 45
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
presence of a positive control inhibitor (10 uM stauresporine) from cpm obtained in the presence of vehicle.
The ability of a test corapound fo mhibit 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%.

[60227] Dosc dilution series were prepared for the compounds enabling the testing of dose-response
effects in the JAK1 assay and the calculation of the 1Cs for each compound. Each compound was routinely

tested at concentration of 20pM followed by a 1/3 serial dilution, § points (20uM - 6.67pM - 2.22uM -
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Cpd # TYK2 15 36 *** 37 57 72 92 163 176 **** Example 2. Cellular assays Example 2.1
JAK-STAT signalling assay: [00245]Hela cells were maintained in Dulbecco's Modified Eagle's
Medium (DMEM) ©ariaining 10% heat inactivated fetal calf serum, 100 Ukplpenigiltigsasrd 100 gg/mL
streptomycin, HelLa cells were used at 70 % confluence for transfection. 20,000 cells in 87 gL cell
culturé Frddiahi Werd trhsieiitly ranSrettdinwitAgeriE oS vt )Rt ripsiet (Bditcs), 8
ng ofsbiasdnepocteras:itierinal sontpolreposteranid 5 ngrofpBBK usiny©edd gleJeiPELWRDlYplus) as
transfggtion reagent pe I -well plate format. After overnight incubation at 37C, 10% CO2,
trans‘g%%ﬂ mediu%l%vzgus}alr%lrlﬁ{g‘\,/ge9 ¥¥7§_5 ILL of DMEM + 1.5% heat inactivated fetal calf serum was
added. 15 g.L of compound at 6.7x concéntratidiwas added for 60 min and then 10 pi of human OSM
(Peprotech) at 33 ng/mL final concentratisn.(082#46}All compounds were tested in duplicate starting
from 20 ttlVI followed by a 1/3 serial dilutian,,8 doges,ip total (20 TIM - 6.6 gM - 2.2 gM - 740 nM - 250
nM - 82 nM - 27 nM - 9 tiM) in a final concentration of 0.2% DMSO.

[06229] TABLE HI: JAK1 [Cs Values of Compounds
Cpd# | JAKI Cpd# |JAKI
12 ok 163 K%
14 *E 165 i
15 + 167 [ *=
36 o 174 *
37 wx TR
57 haEx : 190 ok
72 wax 192 [ *
78 wk G100833 [197 [ ***
92 ok G106233 | 198 Hdk
127 |+

Example 1.2 JAK2 inhibition assay

[00230] Recombinant human JAKZ2 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 Syl containing test compound or vehicle (DMSO, 1%
final concentration), in a total volume of 25 uL, in a polypropylene 96-well plate (Greiner, V-bottom), After
90 min at 30 °C, reactions were stopped by adding éf 25 ulswell 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
iL 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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[00247]After overnight incubation at 37C, 10% CO2 cells were lysed in 100 g,L lysis buffer/well (PBS,
0.9 mM CacCl2, 0.5 mM MgC12, 5% Trehalose, 0.025% Tergitol NP9, 0.15% BSA). [00248]40 p.L of

cell lysate wag Wsgd 19 5¢ad 13-galactosidase activity by adding 180 ttL P&ad gehdtionséafol ONPG
4mg/mL + 150 gL P-Galactosidase buffer (0.06 M Na2HPO4, 0.04 M NaH2PO4, | naM MgCl2)) for 20

min. THEreRefibRWESSBHFAPBP iAo brBegRoRas Eom Pmoknasiiahe e advabiass mu.
[00249H awsifierace @ctivityosabtmaiasiy el asivig 404 Heteelifygate plus 40 ttl of Steadylite(r) as

desc y the manufacturer.(Berkin Elmen), on the Envision ( in Elmer 250110 gM of a
pan- j%ﬂubltorr\%as u%é’(ej hgélém%lsm on%roﬁraaf)% 6 InhibI on‘fq{ swrsil%eccé1 ég&gg? }} B.506BMso

(0% iftebniaed Eﬂfa@m@dﬂw?jbﬁtm%@h}ég@ﬂvbvwﬁwmﬁ@t@maetbl%amra@enze ahtelpeecent
inhibitigpn(@Mvalues. an(]QeZQﬂqQ{M&%B@T{@mggﬁOﬁﬁépS [002511Percentage inhibition =

((qu ce det rmlrlg:‘ld in the. presence of ve{nclﬁ fluores encildete}{mlned folg sam le with test
comp0EiEl s ont A BB o r Lt BreRar L s comROURa srabine e Kt of defepane
detereffinéd fohsEnigleswitrodithr ggler)ition 00 96.1[00 28 28f1 r&bwmie@ Weéaeh plottedfdres mpowhds
teste%i&@@ﬁ&ﬁ@&&%ﬁﬁ]@ﬁ@oﬁﬁ&@n@mw@e[@%fiuﬁg&ﬁmﬁp}mml(/i@ﬁTﬁeTas allingpfpzQ Values

e 10’%]011 w **5791%/11%881\}1'\5'7’::1\’;[ O}gz? 111322111(:61%1:9291{2111'\/(')fclp/dDE\/[FE%S en %)otgnt;?o]f compound

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

[00233] Semi-quantitative score:
#> 501 oM
##101-500 nM.
1 - 100 nM
[00234] TABLE IV: JAKZ ICs, Values of Compounds
Cpd# | JAK2
12 FHif
14 #
36 HaH
37 idisid
57 it
72 i
78 Hit#
92 H
163 B
176 #it
197 it
198 #Ht
Example 1.3 JAK3 inhibition assay
[66235] Recombinant human JAK3 -catalytic domain (amino acids 781-1124; catalog number

PV3855) was purchased from Invitrogen. 0.025mU of JAK3 was incubated Witﬁ 2.5 pg polyGT substrate
(Sigma catalog number PO275) in kinase reaction buffer (25 mM Tris pH 7.5, 0.5 mM EGTA, 0.5 mM
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15 %+ 36 *** 37 ** 57 72 78 92 163 176 **** 182 190 192 *** 197

WO 2010/016191 PCT/EP2009/059605
Na3VO4, 5 mM b-glycerolphosphate, 0.01% Triton X-100, 1 pM non-radioactive ATP, 0.25uCi 33P-
gamma-ATP (GE Healthcare, catalog number AH9968) final concentrations) with or without 5uL. containing
test compound or vehicle (DMSO, 1% final concentration), in a total volume of 25 ul., in a polypropylene 96-
well plate (Greiner, V-bottom). After 105 min at 30 °C, reactions were stopped by adding of 25 uL/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 pL 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 uM staurosporine) from
cpm obtained in the presence of vehicle. The ability of a test compound to inhibit this activity was determined
as:

[63236] Percentage inhibition = ((epm 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%.

[06237] 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 20pM followed by a 1/3 serial dilution, 8 points (20pM - 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 pM, 1 uM).

[060238] Semi-guantitative score:
JAK 3
+> 501 nM
++ 101-500 nM
4+ 1 - 100 nM
[60239] TABLE V: JAK3 ICs Values of Compounds
Cpd# | JAK3
12 A+
Is -
36 ++
37 e
57 +
72 +
78 A4




**x 198 *** Example 2.2 OSM/IL-113 signaling Assay WO 2010/010191PCT/EP2009/059605
[00253]OSM and IL-113 were shown to synergistically upregulate MMP13 levels in the human
chondrosargama Gallding SW1353. The cells were seeded in 96 well platgs-lpb5:088s6&lks/well in a
volume of 120 pi DMEM (Invitrogen) cantaining 10% (v/v) PBS and 1% penicillin/streptomycin
(InVitrogen) incubated at 37C 5% CO2@efts weH-preipcubatcd with 15 tIL compound in MI99
medium with 2% DMSO 1 hr before triggeringiwith 15 gi, OSM and IL-1I3 to reach 25 ng/mL OSM and
1 ng/mL IL-113, and MMP13 levels weresneas LA d #r-gonditioned medium 48 hours after triggering.
MMP13 activity was measured using an antib(ﬁy capture activity assay. For this purpose, 384 well
plates (NUNC, 460518, MaxiSorb black) were coated with 35 p1 of a 1.5 pgAnT anti-human MMP13
antib@gy,,(ﬁ&pﬁystmsn}},ﬁmtgs}ﬁplution for 24 hours at 4C. After washing the wells 2 times with
PBS +€22§J; o Tween, the remainin blndln sites were blocked with 100 tiL 5% non-fat dry milk (Santa
cruz 8805, b1y PSR A ST NS (R GHLh/ers AR B ER A PES -
0.05%a3 weelnaddrdd phrof QiibOiditutidcnegfoCUliie sapexshtant cohidining MVPIL ulsti005ddebdiluted

blocking b fferyias peded andinpubaled fer4100ks ﬁ%ﬁ@@{ﬁit?@ PRRHENNEXh e elsvere
washed twice with PBS + 0.05% Tween followed by M. activation bﬁ addition of 35 uL of a 1.5 mM

A-AnfinoBREY et NE LR IRBRAT Sl AoEE BB A i sEH 5P F hour.
The Wl ete feiastrediagain) witth BBS ol 05%chweeingrst 35mmlouiiP 18hétb strslit(Bitinfol! P-126,
OmniMMEfliigr 999@%@%Iﬁﬂl@)mmdqfagpé}g%wmb%%f 1%4 RUERAL 3 fioresganse of the

converted substrate was measured in a Perkin EImer Wallac EnVision 2102 Multilabel Reader

(wavBIBh YR exXcitaRTR S 2 SRR B G B Riston 405 hith) 1O B8 PRIt ad n HiBl e
((fluorestenatkietemiriad inthepfesehoochedhit|@ s fivDrésadnce dete?mireddifer sarmpleokith test

compayRdRrase kA des P}/?ff:!fslf%%@éﬂ&%\%@r@éﬁ&%ﬂ&é}? PREENGEQlNERIdenEUgigsaRNCe
determined for sample without trigger)) * 10Q %. [00255] * > 1001 nM **501-100Q nM *** 1-500 nM

TABIE VHIPRIME 3 B VARISLTCH 2 B98 AR 2098 #5garigips was sealed 40 pLAwell of

Microscint-20 was added, the top of the plates was sealed and readout was performed using the Topcount

(Perkin Elmer). Kinasc activity was calculated by subtracting counts per minute {cpm) obtained in the
presence of a positive control inhibitor (10 uM staurosporine) from cpm obtained in the presence of vehicle.
The ability of a test compound to inhibit this activity was determined as:
[06241] Percentage inhibition = {{cpm determined for sample with test compound present — ¢pm
determined for sample with positive control inlubitor) divided by (cpmn determined in the presence of vehicle
— cpm determined for sample with positive control inhibitor)) * 100%.
[00242] Dose dilution series were prepared for the compounds enabiing the testing of dose-response
effects in the TYK2 assay and the calculation of the 1Cs, for each compound. Each compound was routinely
tested at concentration of 20uM followed by a 1/3 serial dilution, § 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 pM).
[60243] Semi-quantitative score:

*> 1001 nM

##501-1000 oM

% 101-500 nM

#3251 - 100 nM

[60244] TABLE VI: TYK? IC5 Values of Compounds
Cpd# | TYK2
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*57* WO 2010/010191PCT/EP2009/059605 Cpd # ECso (nM) 72 ** 78 ** 163 176 *** 182 192 197
198 Example 2.3 PBL Proliferation assay

WO 2010/010151 PCT/EP2009/059605
Cpd# | TYK2
15 *
16 P
37 w
57 *
72 *
92 #
163 *
176 Ak

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 pSTATI1(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% CO,, transfection mediom was removed. 75 pL of DMEM +
1.5% heat inactivated fetal calf serum was added. 15 pL. 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,
[60246] All compounds were tested in duplicate starting from 20 uM followed by a 1/3 serial dilution,
& doses in total (20 pM -~ 6.6 uM - 2.2 uM ~ 740 oM — 250 nM — 82 nM - 27 nM - 9 nM)} in 2 final
concentration of 0.2% DMSO.
[006247] 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 MgC12, 5% Trehalose, 0.025% Tergitol NP9, (.15% BSA).
[00248] 40 L of cell lysate was used to read -galactosidase activity by adding 180 pL BGal solution
(301! ONPG 4mg/mL + 15¢ plL. §-Galactosidase buffer (0.06 M NapHPO,, 0.04 M NaHPO,, 1 mM MeCL))
for 20 min. The reaction was stopped by addition of 50 pL Na,CO; 1 M. Absorbance was read at 405 nm.
[00249] Luciferasc activity was mecasured using 40 ul cell lysate plus 40 pl of Steadylite® as
described by the manufacturer (Perkin Elmer), on the Envision (Perkin Elmer).
[60250] 10 uM of a pan-JAK inhibitor was used as a positive control (100% inhibition). As negative
control 0.5% DMSQ (0% inhibition) was used. The positive and negative controls were used to calculate z°

and ‘percent mhibition” (PIN) values.
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[00256]Human peripheral blood lymphocytes (PBL) were stimulated with IL-2 and proliferation
measured using a BrdU incorporation assay. The PBL were first stimulated for 72 hrs with PHA to
induce IL-2yaseposidasted for 24 hrs to stop cell proliferation followed by sz stigsuiadian for another

72 hrs
additi®

cluding 24hr BrdU labeling). Cells were preincubated with test compounds 1 hr before IL-2

fil?n%éns wersEetese P IHbRIPMT {6BoresrtaiRigrTow (hraSeekahpbide mBnosssstiels
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*The temperature was maintained

at 22C, and food and water were providét”add{ibitém. 3.1.3Collagen induced arthritis (CIA) [00259]One
day before the experiment, CH solution (29g/mob) yas prepared with 0.05 M acetic acid and stored at
4C. Just before the immunization, equal y,gl!qmgi}% juvant (IFA) and Cll were mixed by a
homogenizer in a pre-cooled glass bottle in an ice water bath. Extra adjuvant and prolonged
homogenization WO 2010/010191PCT/EPF2009#§39605 might be required if an emulsion is not
formed. 0.2 niL of the emulsion was injected intradermally at the base of the tail of each rat on day I, a
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1998; Rall, 2004; Walsmith etal., 2004) Hence, changes in body weight after onset of arthritis could be
used as a non-specific endpoint to evaluate the effect of therapeutics in the rat model. The change in

body weighiy@oeadiers@anset of arthritis was calculated as follows: pCTEOSHHIMEIgkE (Weetb) -
Body Weighhweets) xlOO%g%)OZGB]Mice:Body Weighttweets) Body Weighhwesti - Body
weidH¥mekkl) X L5040 sobe iRyt shayweigmesredy 1oreettis ORY G2 B5ER- 8y i Bige vere
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scorguRamehidhe iR datalseonssudid PMigkascruRLieeLipm egrap v HCE BRaly sie phaaltaneus
(E rs especially at the cortical bone and can

(heel bone): [00267]Bone degradation observed in RA o
be rev%aagleer(g V%@#Eﬁ’%ﬁ%’fg SimdNAS S r.ﬁggbm;ssggté? et &I ECTC Montreal 2007). After
scanfifighd 3D islumege oonistroctioifvbtirs watcdnanstisd e tHisanes degraldetionewds oneesyred as
the nymhek.ef discraiRoRiarisPEReRLRESlIdS, isalried, pailicq-prIPRAGIsHAT 10 ihe langituginal axis
of the bone. The more the bone that was degraded, the more discrete objects that were measured.
1000"8hEds g%‘i’?fﬁ%HB‘G‘@H‘%H5?fgq?ﬁ’818311%5%3¥§§B505800{7‘ab0ut 10.8 gm), are analyzed. 3. 1.
10R480R83D0268]Compound 176 was efficacious in all readouts performed in the rat CIA study.
Statistical significance is obtained for 3 mg/kgjp the clinical score and paw swelling readouts. Selected
additional compounds were also tested ig*the rat CIA study, Compound 36 was active at 30 mg/kg,
Compound 37 was active at 10 mg/kg. WER 01606 191PCT/EP2009/059605 Example 3.2 Septic
shock model [00269]Injection of lipopolys&edhztddevfLPS) induces a rapid release of soluble tumour
necrosis factor (TNT-alpha) into the periphery. This model is used to analyse prospective blockers of
TNT release in vivo. [00270]Six BALB/cJ female mice %O gg per group were treated at the intended
dosing once, po. Thirty minutes late# & A type 0111:B4) was injected ip. Ninety
minutes later, mice were euthanized and blood was collected. Circulating TNT alpha levels were
determined using commercially avajtgbte£htSA-kits—-Prexamethasone (5 jig/kg) was used as a

KA

1

- H :
reference anti-inflammatory compo mpounds are tested at one or multiple doses, e.g.

3 and/or 10 and/or 30 mg/kg, po. 2
I5 *
36 3k
37 *
57 *
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[00271]Compound 176 exhibited a statistically significant reduction in the TNT release (>50%) at 3, 10
and 30mg/kg po. [00272]Selected additional compounds were also tested in the septic shock model,
Compound g&;was ariive at 30 mg/kg, Compounds 37 and 197 were active-at-3 mg/kgsFxample 13
MAB model [00273]The MAB mode| allows a rapid assessment of the modulation of an RA-like
inflammatory response by therapeutidspicaghiffan M) Nature Protocols (2006) 2512-2516: Collagen
antibody-induced arthritis). DBA/J njiCe;were injected 1.v.| with a cocktail of mAbs directed against
collagen IIl. One day later, compoung-treatmient-was-initidted (vehicle: 10% (v/v) HPI3CD). Three days
later, mice received an i.p. LPS inje :tio%S(SO jig/mouse), resulting in a fast onset of inflammation.
Compound treatment was continued umé$ 10 days #&fter the inAb injection. Inflammation was read by
measuring paw swelling and recordingjtigecinicatscorepf each paw. The cumulative clinical arthritis
score of four limbs was presented tq_show the seventv af inflammation. A scoring system is applied to
each limb using a scale of 0-4, with |4 béthg the mdst seviere inflammation. 0 Symptom free IMild, but
definite redness and swelling of ong typs of joint stich as|the ankle or wrist, or apparent redness and
swelling limited to individual digits, regasgiess-ef-the-rumber of affected digits 2 Moderate redness and
swelling of two or more types of joints 3Severe redness and swelling of the entire paw including digits
4 Maximally inflamed limb with involved®nt pf multiple jojnts 1002741Compound 176, dosed p.o. at 10
and 30 mg/kg reduced the clinical scorewittrstatisticatsignificance at 30 mg/kg and significantly
reduced inflammation at both 10 and 30 mg/kg doses. [00275]Selected additional compounds were
also 48 tthe NRB HHRIEBMEBUNds 36 and 37 were active at 30 mg/kg. WO

2010[00230) 1 PCT/BR26081pB64 5o boxa myple BA41QNEED Y yano detsu 002 A6 Mviv e gdelisteivalidate
efficagu.ql-SmAlhmelsguGa Jauares JA2 siban Meopelimalivg flspases e AaseiRady Wernio

et al. Cancer Cel and Geron et al. Cancer C Example 3.5 Mouse IBD
modél feeRPrIRRtolndAmve Mduer tm)afﬁbﬁé@léﬁiw &Wsiham ffﬂ’éﬂéﬂﬂésf?&ﬁ%ﬁ‘&érlé%)}g?e

describaddng \Witiz idal 12Q0dg). Cells were preincubated with test compounds 1 hr before IL-2 addition.
Cells were cultured in RPMI 1640 containing 10% (v/v) FBS.

Example 3. In vivo medels
Example 3.1  CIA model
3.1.1 Materials
[00257] Completed Freund’s adjuvant (CFA) and incomplete Freund's adjuvant (IFA) were purchased
from Difco. Bovine collagen type 11 (CI), lipopolysaccharide (LPS), and Enbrel were obtamed from
Chondrex {Isle d"Abeau, France); Sigma (P4252, L'Isle d"Abean, 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 libitum.

313 Collagen induced arthritis (CI4)
[060259] 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 voiumes of adjuvant (IFA) and CIT 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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Example 3.6 Mouse Asthma model [00278]hi vitro and in vivo models to validate efficacy of small
molecules towards asthma are described by Nials et aL, 2008; Ip et al. 2006; Pernis et at, 2002;

Kudlacz et a; 238 Fptample 4: Toxicity, DMPK and Safety Models Examglg 4yb hhgEpredynamic
solubility [002791A solution of 1 ing/mL of the test compound is prepared in a 0.2M phosphate buffer

pH7.2isREbe refisth dfransimmey ¢ i1 306 Biret i tephpd i sailsiangras éniaeicd ourdoTmily aatkdtess are
rotated e aaRofateh ditver 3HR 4o (Qbdadtboeientibics Biblay hadcspeed SsOtatsioam epenatora fon 24
hours, {002 ter 24 hours, .80 f the sample is transferred t 2ppendorf tube entrifuged
S et Lo A e e B R AR S
Solulsflity Bléte miliporé! ®ISSLBPC50) and the supernatant is filtered (10-12" Hg) with the aid of a
vacuum manifold into a clean Greiner polypropylene V-bottom 96well plate (Cat no.651201). 5 IA, of
the filfrate is diluteglnil%pdg? it (F20) of the same buffer used to incubate in the plate containing the

standard curve (Grelner,égt n0.651201). 1002821 The standard curve for the compound is prepared
freshif9R8MSO stariy i IOkt DM S evrwdhuien ditadinfdetst £1A DMISIO R8BOOIKM) and
then futendiiiactimie MBSO Heute 48 aM «3ab Qfibadilltion SenesasHom~ 000 M wihemd
transferred.to a,97g.l_.acetonitrile-buffer mixture (50/50). The final concentration range is 2.5 tq 150
gM. [%‘bof%g]%%ea Igit(;F t|1§r§1, Aled \?\iql%s}%% :‘Eg %”a?é (&&58@2’%4 ; W Kineers eS8 0R BRU AT 8ples are
meastite B SMEERA e Bd e prsitTMSRO aB25Hib et erd mefide P opiskized kdnditionsndsing

Quangpiisrizeda detesmingtaeapprepriate massefdhe melecule. 1002841The samples are analyzed
on LCMS with a flow rate of 1 mL/min. Solvent A is 15mM ammonia and solvent B is acetonitrile. The

sample is run under positive ion spray on an XBridge C18 3.5gM WO 2010/0 0
91PGT/EP2009/039608{ 2sdescBOmny ¢oitinn, from Waters. The solvent gradient has a total run time

K)ﬂf 2 rrlrioysqas ftamd rmafsfmséa%&&@&é% %-;ﬂﬁ@@ﬁé&B’?eﬁkaa@ﬁ&t?bg@mbg??ﬁwéﬁzawg t
assiyn are. pac ea pea reas o € sampigs are plotted agains e stanaard curve 10
R e o L B SaeR A 150 S0 LB By VLS A o LA T B e o
Exampier@:2sAdqueblidSolelbility {6028 7iStarticigjrzorhi end ynMoStadit imEIMS G agideiak dilutioarof the

compppiiehis-ERATEA BIME Qmlibe tgiﬁﬁ%%rlﬁ%ié tansiered 9AARMNUNG Maxisgty plate
F-botto g(t:at Qo. 4426404 andgf?.ZM??hosphate buffer p1-17.4 or 0.1M citrate buffer 013.0 at room
o AEAHE R B[O SOt S AT e T PRGN SLTSE 8 At T S
diluticnsisthps St finaleximally inflamed limb with involvement of multiple joints (maximum cumulative

clinical arthritis score 16 per animal) (Nishida er al., 2004).

316 Change in body weight (%6} after onset of arthritis

[00262] Clinically, body weight loss is associated with arthritis (Shelton er af., 2005; Argiles ef al.,
1998; Rall, 2004; Walsmith er al., 2004) Hence, changes in body weight after onset of arthritis could be used
as a non-specific endpoint to evaluate the effect of therapeutics in the rat model. The change in body weight

(%) after onset of arthritis was calculated as follows:

Body Weightisees) ~ Body Weightiwess

R % 100%
[00263] Mice: Body Weightiuers)
Body Weightiwess) - Body Weigh tiseeks) < 100%
[00264] Rats: Body Weightiwea)
317 Radiology
[00265] X-ray photos were taken of the hind paws of cach individual animal. A random blind identity

number was assigned to cach of the photos, and the severity of bone erosion was ranked by two independent
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DMSO concentration did not exceed 2%. 20011M Pyrene is added to the corner points of each 96 well
plate and serves as a reference point for calibration of Z-axis on the microscope. [00289]The assay
plates are sgaleghanhipgubated for 1 hour at 37C while shaking at 230rpgrb:plairssage then
scanned under a white light microscope, yielding individual pictures of the precipitate per
concERtAtIHD e Pl naRpsetr iy tollersdineahtitoRPh Ry RbRsRansHied graph.
The fust comeentrdiidn Abwhidhthvetcenypownd appediis ecarmetebrdissbivec isiténgohigbniration
repotdedhowsverdhe trieconsantratisnlisssamewhers hetuganthiscancepliRtionARsL Yagdilution
step hlgher.géZQO]Solublllj(y valués are reported in iig/mL Example 4.3 Plasma Protein Binding
(EquiBHeRn DTSRRI F8H PRSI St S Ui GRth B EBHFB BRI DIISES 1 0mtRed Withta factor
5 in B S@ridhisesodutibhoscfuribeindili®dtinbires hiysthaweddaonm domativan eisenarl ido gripl adimize
(BioReclamation INGL WD acfinal eoncentiaion ot At Rng fiRal VB .cRnsentRtianAtRAp% (5.50
in 1094.50 plasma in a PPMasterblock 96well (Greiner, Cat no. 780281%%;_ [00292]A Pierce Red Device
plateACiARETE CPREMABB AT ML e PAGY S886D1ts prepiisaner et Wit P80 rpB S iPie buffer
chanibeér samdhb 0Qadmas theapiledoplasm Sandhaiplagin20ohabubier: Fheplat8iissincubhaied; fou4hours at
37C g\m%(ﬁhaking at 230rpm. After incubation, 120gL of both chambers is transferred to 360gL
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 & 1200rcf at 4Gsangthe supernatant is transferred to a 96 v-bottom PP plate (Greiner, 651201)

for angiyig on LCMR, [Q9RRRRINS ARG SiReARd It SPRIINY MASIMARSRL-BAR) Bl c butfereq

3 -
www.kinesis.co.uk and sam F}as are rer;_easure at room temn%?ratpre on LCMS E’)Zé_lQ 1525 _?rom Waters)
undePBptifAiZRY EnaiiEHE R i prmAi fectlr s rfAtndnthbisplpry pHste HRESS BrEfRinENdcule.

WO 2050402464 pEPGH EP2009/6096045 (002941 Ihasamplegais, ankikz eéduonrridNtSontls arflow rate
of ImiJmin. Solvent A.was, 15m1W noni d.salvent. etonitrile, T I un under
poStB I Soray o Qe 18 BTN (3 10 S St (o eig & AT G

has 2EEPFIMAHE OFR Mifdte Hatlogn GEIHBHP BB 157959 BV PehkACH fGRiRE

compamagk ivihepbubiai-dhroesiamdithaplasmaahamnbace reconsidere dsiogderhoiinqrmpound.
The percentage bo la was derive t results and eported t as’
e Y ST, e Sl A WRRIE SN ron i
PBS #Her xR By miersstopils hmedtdttHetigrpredipitaini e eb e etdirA & Miple 4.4
Liabiligyrfesd fralangadian st0R2:ARoentiakforditdpeolongation was assessed in the hERG patch
clamp assay. 4.4.1 Conventional whole-cell patch-clamp [002981Whole-cell patch-clamp recordings
were performed using an EPC10 amplifier controlled by Pulse v8.77 software (HEKA). Series

resistahée was tyieamy e ehiemerriamd CoMpas alca yrgredest daH 60%, recordings were not
leak sgipsagted. Emgiradeswese soanufasiwadfeam &aediali i pipettaglassd Harvard) rasistance was

between 2. 3 1.0, (002091 e sxtegnal bathing spuian coniaiech AR MM NG HTIKC. 18
mM : ucose, 10'm , PH7.4.
reconstruction of the calcaneus bone, bone degradetion 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 um), are analyzed.

3.1.10 Results

[060268] 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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[003001The internal patch pipette solution contained: 100mM Kgluconate, 20 inM KC1, 1mM CacCl2, 1
rnM MgC12, 5mM Na2ATP, 2mM Glutathione, 11 mM EGTA, 10 mM HEPES, pH 7.2. [00301]Drugs
were perfusgg wusingiaBiologic MEV-9/EVH-9 rapid perfusion system. [0Q302iAdueeRiIRgS were
performed on HEK293 cells stably expressing hERG channels. Cells were cultured on 12 mm round
covefiHentE érmattiidsdasEmesénchored in the recording chamber using two platinum rods

(Googfedieny). hERGcHsrEBES MigaeMkashusing amastivatingRulsrae +4QdaMdal0805Rsiallowed
by a fail c t pulse to -50 mV for 2000 ms, holding potential was -80 mV. Puls re applied every
s A S SETHLTS (P TS SO o T S DA Ay S A0 ATED and
IC20%alues were calculated for each compound tested. The fold difference between the 1IC20 and the

unboyyad fflas.” cepceniralionsafitheitesbeampaundpbiained.atdelevRnhiDRIAPEIIE ARS8
determined l%gresults ol:;%ained from th% %es calculated, [00304]For the concentration
|

rat CIA model w
respondd’ (OIS, TBisEK-(aN darférEampritlds s %&éi’f’r FRURKT T volEEE BB T0250 MG
Curvedittithofioonuerittationsesonst datalsvag PEHophe devdingethdtqumatedrusivgy Gmmercially
2010/0401R1EGIAERROGRQRAASNT AT ReRaY (st 0T £ IP9GXADLIROARMNNRNS RisFoiRmUM

respgnse, b is maximum response and d is Hill slope, this equation can be used to calculate both IC50
(wher&'SFEETBRERRLIRET 5D VTR PANE'T 656 ket S 26 AP IS B8R E20 value). GraphPad(r)
Prisni@@2(®}aphpadénSaftvidresiib)isbitwaigivaéiy visatdon atiouiveifitho TNDOIeGFTablgddielow

sumngLises;, ylts obtained for the selected compounds that were tested. TABLE IX Compound
Dose Fold difference 37 10 7 176
[00272] Selected additional compounds were also tested in the septic shock medel, Compound 36 was

active at 30 mg/kg, Compounds 37 and 197 were active at 3 mg/kg,

Example 3.3 MAB model
[00273] The MAB model allows a rapid assessment of the modulation of an RA-like inflammatory
response by therapentics (Kachigian LM, Nature Protocols (2006) 2512-2516: Collagen antibody-induced
arthritis). DBA/J mice were injected i.v. with a cocktail of mAbs directed against collagen II. One day later,
compound treatment was mitiated (vehicle: 10% (v/v) HPBCD). Three days later, mice received an 1.p. LPS
injection (50 wg/mouse), resulting in a fast onset of inflammation. Compound treatment was continued until
10 days after the mAb imjection. Inflamumation was read by measuring paw swelling and recording the clinical
score of each paw. The cumulative clinical arthritis score of four limbs was presented to show the severity of
inflammmation. A scoring system is applied to each Hmb 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 sweliing of two or more types of joints
Severe redness and swelling of the entire paw including digits

4 Maximally inflamed limb with involvemnent of multiple joints

[00274] Compound 176, dosed p.o. at 10 and 30 mg/kg reduced the chinical score with statistical
significance at 30 mg/kg and significantly reduced inflammation at both 10 and 30 mg/kg doses.
[60275} Selected additional compounds were also tested in the MAB model, Compounds 36 and 37

were active at 30 mg/kg.
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3137 176 10 82 [00307]A difference of 100 fold or greater indicates a low potential for QT
prolongation. Therefore it can be seen that compared to Compound 37, Compound 176 has a much

lower potengig) fodui@longation issue. Example 4.5 Mierosomal stability [p3@3kdc3/d88bdsstock 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 n0.780285) and pre-incubated at 37C. [00309]40gL of deionised water was added
to a wellmgiiapolymrapylene:ddakix 2D barcode labelled storage tube (Thermo Scientific) and

pre-ingypated at 37C. 1003101 GlugosenG;phophal 'd%@y%{?ﬁﬁr‘%%%éﬁe%P‘%‘d%%ﬁ?”ﬁiﬂﬂz?@&‘énso'“tion

was prepared in 182mM phosphate buffer pH7.4 and placed on ice before use. A co-factor containing
MgCIRy l§edE; ﬁe%ﬁfé%qﬁﬁ%%@éﬁwmwwﬁ%ﬁféﬁéfw%%%ldﬁis%d»&%%ﬁ%ﬁ%@aééafo f&"before
use. {033 1Aifin@avorking 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 tempet ature. 100312]30gL of the pre-heated
compoutid‘ditution™rase d88ateds/a0gL of pre-heated water in the Matrix tubes and 30p.L of the

micrggemal mix was.agdoed. iFina reaclion GOlIeRNIRRtioN SIWeHE hadtermpaundBD AHCIeGSIHNES,
0.4Uém%%£)§lgll—50%_§mM MgClI2, 3.3mM glucose-6-phosphate and 1.3mM NADP+. [00313]To
measure percentage remaining of compound at time zero MeOH or AN was added (1:1) to the well
before adding the microsomal mix. The plates were sealed with Matrix Sepra sealsTM (Matrix, Cat.
No.4484:s0d. shakenfousiaw megonds ensure complete mixing of all components. [00314]The

sam ich were not stopped are incybated at 37C,.3001-pm and after 1 hour of incubation the
reacﬁﬁ)?z%\fgs stop % ;z\t,;\ﬂlci:tha BRI '&J&%filtﬁ)xfaﬁéate etficacy OP sma{.l| molecules towards astﬂma are _

described by Nials er al., 2008; Ip er al. 2006; Pernis ef al., 2002; Kudlacz er al., 2008.

Example 4: Toxicity, DMPK and Safety Models

Example 4.1  Thermodynamic solubility

[0606279] A solution of 1 mg/mlL of the test compound is prepared in a 0.2M phosphate buffer pH7.4 or
a 0.1M citrate buffer pH3.0 at room temperature in a glass vial,

[06286] The samples are rotated in a Rotator drive STR 4 (Stuart Scientific, Bibby) at speed 3.0 at
room temperature for 24 hours.

[06281] After 24 hours, 800pL of the sample is transferred to an eppendorf tube and centrifuged 5 min
at 14000rpm. 200 pL of the supernatant of the sample is then transferred to a MultiscreenR Solubility Plate
{Millipore, MSSLBPC50) and the supernatant is filtered (10-12" Hg) with the aid of a vacuum manifold into a
clean Greiner polypropylene V-bottom 96weli plate (Cat n0.651201). 5 pL of the filtrate is diluted into 95 pLb
{F20) of the same buffer used to incubate in the plate containing the standard curve (Greiner,Cat n0.651201),
[6G282] The standard curve for the compound is prepared freshly in DMSO starting from a 10mM
DMSO stock solution diluted factor 2 in DMSO (50001M) and then further diluted in DMSO up to 19.5uM.
3ul of the dilution series as from 5000uM is then transferred to a 97uL acetonitrile-buffer mixture (50/50).
The final concentration range is 2.5 to 150 uM.

100283] The plate is sealed with scaling mats (MA96RD-048, www.kinesis.co.uk) and samples are
measured at room temperature on LCMS (ZQ 1525 from Waters) under optimized conditions using
Quanoptimize to deternming 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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WO 2010/010191PCT/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 nun at
1200rcf at 4pandaa spernatant was transferred to a 96 v-bottom PP piate t&ieinetsds1201) for
analysis on LCMS. [003161These plates were sealed with sealing mats (MA96RD-04S) of

www' kih&siSRE) R SRR el i8R Ed At YoBn t SRHBIAPE B BRAS (3RS P8 from

Water®) Bind&roptimized conditions using Quanoptimize to determine the appropriate mass of the

parengmelecule. 1003171The samples wareanalvzed AL NN daw ate oLl miningSolvent

A was 15mM ammonia and solvent B was methanol or acetonitrile, depending on the stop solution
usedSETRES AR IEREMT LTSRS &oiB i adp a5 O EAI 3B IR ePE™s:504 (2.1 x 30mm) column,
from \0(e2@sE. The selvent geagienthada:tatal xueripennf 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
percdnwtitidla éehairitieeTra ebkifitlity of the compound in the final test concentration in buffer is

inspgetErshy micrewsane and resulisiaiedeReetd0QILAIT bedatapnuisapamalisinbilitere
S o S A s R
phosphate buffer pH7.4 or 0.1M citrate buffer pH3.0 at room temperature is added.
[66288] The final concentration ranged from 200uM to 2.5uM in 5 equal dilution steps. The final
DMSO concentration did not exceed 2%. 200pM Pyrene is added to the corner points of each 96 well plate
and serves as a reference point for calibration of Z-axis on the 1ni¢rosc0pe.
{00289] The assay plates are scaled and incubated for 1 hour at 37°C while shaking at 230rpm. The
plates are then scanned under a white light microscope, yielding individual pictures of the precipitate per
concentration. The precipitate is analyzed and converted info a number which is plotted onto a graph. The first
concentration at which the compound appears completely dissolved is the concentration reported, however the
true concentration Hes somewhere between this concentration and one dilution step higher.

[6G220] Solubility values are reported in pg/ml

Example 4.3 Plasma Protein Binding (Equilibrinm Dialysis)

[06291] A 10mM stock solution of the compound in DMSO s 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 10uM and final DMSO concentration of 0.5% (5.5ul in 1094.5u] 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 750uL 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, Afier incubation, 120uL of both chambers is
transferred to 36(01L acetonitrile in a 96-well round bottom, PP deep-well plates (Nune, 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 1200rct at 4°C and the supernatant is transferred to a 96 v-bottom PP plate (Greiner,
651201} for analysis on LCMS.

[60293] The plate is sealed with sealing mats (MA96RD-04S) of www kinesis.co.uk and samples are
measurad 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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WO 2610/010191 | PCT/EP005/059605
[00294] The samples are analyzed on LCMS with a flow rate of ImL/min, Solvent A was 15mM
ammonia and solvent B was acetonitrile, The sample was run under positive ion spray on an XBridge C18
3.5uM (2.1 x 30mm) column, from Waters. The solvent gradient has a total run time of 2 minutes and ranges
from 5% B 10 95% B.

160295] Peak area from the compound in the buffer chamber and the plasma chamber were considered
to be 100% compound. The percentage bound to plasma was derived {rom these results and was reported to
the LIMS as percentage bound to plasma.

[00296] The solubility of the compound in the final test concentration in PBS was inspected by

microscope to indicate whether precipitation is observed or not.

Example 4.4  Liability for QT prolongation

[06297] Potential for QT prolongation was assessed in the hERG patch clamp assay.

4.4.1 Conventional whole-cell patch-clamp

[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 MO 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 M.

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

{09300} The internal patch pipette solution contained: 100mM Kgluconate, 20 mM KCl, 1mM CaCl,
} mM MgCly, SmM Nap,ATP, 2mM Glutathione, 11 mM EGTA, 10 mM HEPES, pH 7.2.

{60301)] Drugs were perfused using a Biologic MEV-9/EVH-9 rapid perfusion system.

[003G2] All recordings were performed on HEK293 cells stably expressing hERG channels. Cells

were cultured on 12 mm round coverslips (German glass, Belleco) anchored in the recording chamber using
two platinum rods (Goodfeliow). 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] ICso and ICy values were calculated for each compound tested. The fold difference between
the 1ICy and the unbound C., concentrations of the test compound obtained at relevant therapeutic doses as
determined by results obtained from the rat CIA model was calculated.

[60304] 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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2.13 25.64 192 127.2 77.62 197 46.6 59.41 198 65.8 72.45 WO 2010/01.0191PCT/EP2009/059605
Example 4.6 Caeo2 Permeability [00320]Bi-directional Caco-2 assays were performed as described
below. Cacggd 6gllswgse obtained from European Collection of Cell Cultusps #Soidafsegat 86010202)
and used after a 21 day cell culture in 24- well Transwell plates éFlsher TKT-545-020B).
10032112x105 cells/well were se&déd' il prtihg Hiddiurhesmsisting of DMEM + GlutaMAXI + 1%

NEAf0B31890 PBSwietal Glang rfbgf@oﬂﬁmﬁﬁ'ﬁﬁxiﬁhﬁlmﬂcbﬂm Was GhENpgopeVery Ludiciays

[003 ]Te t r ounds ro rano annne 3.0r vinblastine, al hased
from% m%)ﬁvf/:é;“r%l a?%g(%?egzi% ANKS' E B alanced @&uqu# 81(3)(}] e i] hﬁﬂ%%hﬁ-ﬁéﬁ’&@ kpelj{fﬂ) and
adde??i@ﬁbﬁﬁé?@@@é’ %ﬁﬂ@l@@iﬂ)péq@éﬁg@W@r&C(BMM‘) EAasEes @f tHe THdiswell plate assembly
at a gopsesitration pitloRAMWIthAHRALDMSQrensanitationiRf Qiaib. I3 IPRR Mddciies Yellow
(Sigma) was added to the donor buffer in all wells sess integrity of the cell layers by monitoring
Lucifer Yellow permeation. As Lucifer Yellow EI‘?‘ﬁ)‘%’i’fﬁot freely permeate lipophilic barriers, a high
degree of LY transport {raigetesipoor inteBrsy of the cell lay&alf0dg2akiter a;l hour incubation at 37C
while shaking at an orpigishrakerat I150rgyT, 704 afiquots were takemn frorrbgth apical (A) and basal
(B) chambers and added-to.10011E1 50:50 acetonitrile:water solution containing analytical internal
standard (0.5uM carbar]ﬂézepine) in a 96 well plate. [00325]Il§1%ifer yellow was measured with a
Spectramax Gemini XSI{Ex 426tun and Efo 538nm) ina | 82

{6G367] A difference of 100 fold or greater mdicates a low potential for QT prolongation. Therefore it
can be seen that compared to Compound 37, Compound 176 has a much lower potential QT prolongation

1ssue,

Example 4.5  Microsomal stability

{060308] 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 n0.780285) and pre-incubated at 37°C.

[60309] 40ulL 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 MgCh, glucose-6-
phosphate and NADP+ was prepared in deionised water and placed on ice before use.

[60311] 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.

106312] 30uL of the pre-heated compound dilution was added to 40pL of pre-heated water in the
Matrix tubes and 30ul. of the microsomal mix was added. Final reaction concentrations were 3uM compound,
img microsomes, 0.4U/mL GDPDH, 3.3mM MgCl, 3.3mM glucose-6-phosphate and 1.3mM NADP+.
100313} 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.

[08314] 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 (i:1).
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clean 96 well plate containing 1541 of liquid from basolaterat and apical side. [003261Concentrations
of compound in the samples were measured by high performance liquid- chromatography/mass

spectroscoRy LGiipiMp)- [003271Apparent permeability (Papp) values yerg.salgsHategkfrom the
relationship: Papp = [compound]acceptor final X Kemp)/ / ([compoundldo”,i",cal x Yd.) / Tim; x Vd"™'T /

surfal3t8h x 60 XAigstenmisdihe whetivibtr volurse Warsanixiaud afisadtim ésc Serrfoend rept et 88 cm?2

[00328]ThaEiflund plies. weARdndicaton ot @aliyeatioirom-he.apicalsollsHifaes igrecaleulated
E B>A/ Pa;gg A&%%QOB 9[The_fo]lowing assay acceptance criteria were used:
% I |

using the ratio of Pa
Prop?a%%b%@é’ﬁ?(&ﬁ)@%g? AP2PER S AMIME 123 or Vinblastine: Papp (A>B) value < 5

(xI(1618AFEYwith Efflesa atigiesSwiracifelesietiit patime atsitity MADIRIHIAS T abler X kBeato® Efladrate

g% " %%Hg\gs é%ﬁ:?@&e%?@ﬁfﬁﬁ%éﬁt@an&Q YR ERETIEREAONARRG Aradx Q- Rickl/S6did:s 23-3

using Quanoptimize to determine the appropriate mass of the parent molecule.

[0606317] The samples were analyzed on LCMS with a flow rate of 1mL/min. Solvent A was 15mM
‘ammonia and solvent B was methanol or acctonitrile, depending on the stop solution used. The samples were
run under positive ion spray on an XBridge CI8 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.

[06318] Peak area from the parent compound at time 0 was considered to be 100% remaining. The
percentage remaining after § 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.

[60319] 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 04
15 43 14
36 11.65 72.41
37 7(.98 79.47
57 42.75 34.5
72 4.88 2.2
78 78.21 93.85
G2 30.21 23.6
163 53.64 39.78
176 157.1 9(.21
182 19.33 16.23
190 2.13 25.64
192 127.2 71.62
197 46.6 59.41
198 65.8 72.45
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4.7 Pharmacokinetic study in rodents 4. 73Pharmacokinetic study

WO 2010/010191 PCT/EP2009/059605
Example 4.6  Cace2 Permeability
{00320} Bi-directional Caco-2 assays were performed as described below. Caco-2 cells were obtained
from European Collection of Cell Cultures (ECACC, cat 86010202) and used after a 21 day cell culture in 24-
well Transwell plates (Fisher TKT-545-020B).
100321] 2x10° cells/well were seeded in plating medium consisting of DMEM + GlutaMAXI + 1%
NEAA + 10% FBS (FetalClone 11} + 1% Pen/Strep. The medium was changed every 2 — 3 days.
{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 (125pL) or basolateral (600uLl) chambers of the Transwell plate assembly at a
concentration of 10 uM with a final DMSO concentration of (.25%.
[00323] 50pM 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 (1Y) 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 bagal (B) chambers and added to 100pLl 50:50 acetonitrile:water
solution containing analytical internal standard (0.5uM carbamazepine) in a 96 well plate.
[60325] Lucifer yellow was measured with a Spectramax Gemini XS (Ex 426nm and Em 538nm) in a
clean 96 well plate containing 150uL 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).
[006327} Apparent permeability (P.,,) values were calculated from the relationship:
Py = [compound]sceepior finat X Vacceptor / ([COMPoUnd]aonor insa X Yaonor) / Tine X Vaonor / sUrface area x 60
% 107 cmv's
V = chamber volume
Time = Mmeubation time,
Surface arca = 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.
100329} The following assay acceptance criteria were used:
Propranolol: Py, (A>B) value = 20(x 10° cmys)
Rhodamine 123 or Vinblastine: P, (A>B) value < 5 (x10°° cny/s) with Efflux ratio 5.
Lucifer yellow permeability: <100 nm/s
Tabie XJ — Caco2 Efflux rate
Compound # P.p A>B Efflux ratio
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[00330]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-13-
cyclodextri%@mﬁ%ﬁHYA for the oral route. Test compounds are orally ge§%%@0§;@g§e
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. Blopd samples are Gd#téctadsedther via the jugllar vein using cannulated
rats or at the retro-orbital sinus wif fithiga heparin as;gnti-coagulang, € §ime points in the following
range: 0.05 to 8 hours (intravenOLs-LeuLe%,_and ).25 t0-6-0or 24 hours (oral route). Whole blood
samples are centrifuged at 5000 rpm for'10 min|and tHe fesultin g pla?s a samples are stored at -20C
pending analysis. 4.7.2Quantification of 8ompoynd legelssin plasma {B¥831]Plasma concentrations of
each test compound are determingdby g tC-MSMSygethodimwhjcir themass spectrometer is
operated in positive electrospray made. 4.7.3Determination of phannacokingtic parameters
[00332]Pharmacokinetic parametérs are’€alculated usthefWinnonlint Bharsight(r), United Example 4.8
7-Day rat toxicity study [00333]A T-day geal toxi¢ity study with tést compounds was performed in
Sprague-Dawley male rats to assess-theittoxicpotential-andt xicolﬂr"tics, t daily doses of 100, 300
and 500 mg/kg/day, by gavage, at the constant dosage-volume| of 5 inL/kWday. WO
2010/010191PCT/EP2009/059605 [003541The ftest cdipounds weré-formulated in 30% (v/v) HPPCD
in purified water. Each group inclyded 5;pFincipal malg fais as well as;3 satellite animals for
toxicokinetics. A fourth group waslgiven-30%-(vi)-HRPCD-in-water only.-at the same frequency,
dosage volume and by the same route of administration, and acted as the vehicle control group.
[003 3 digegbal oP taerstudymerassiedd tepdenre the lowest dose that resulted in no adverse events
beingsidentified (113 phservable adyerse 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/k& (O3 7)1t whP BB SETARSRIthseSianahs skt e Fofediihg rexehpirineate
exemplary andexplanaberinmanatos, rentagiddicéd thaterdeddd lillustratet tha0ventioxy inebitsfpreferred
embodimaRi PG ulRE eXBRimER(an. A Atisar willecoonise aRpRrRRL madifisaligns and

variations that may be made without departing from the spirit of the invention. Thus, the invention is

g 1 pirt ,
inten8kd 18 B et HOERP e debule adekfiptbiesat ) i fBiIlbRkecRirhsaHa trRitEqlivalents.
[00338R BB ERENGE e Chiby EHiRanay e Sig(2061 Mikngiahilted! B344r 90F16rChitiriskaya S and

Kuettper W (2893} REGHAL &9%&%99&&%;3@&%&E\ﬁlpyo%w%&%@%:ths éﬁ;&xﬁagm%&%gna' of
biochemistry & cell biolo 1323-1340. Clegg DO et al, (2006) N_Engl J Med. 2006 354:795-808.

35( )N, .
oS S bt AR HHE v G AT O ST e SIS estein
GS. (200B) révatingp 42313 56p6k. alkeathiglan 10MC (2006 Baljaigen antibody-induced arthritis, Nature
Protocols 2512-2516:

4.7.2 Quantification of compound levels in plasma
[80331] Plasma concentrations of each test compound are determined by an LC-MS/MS method in

which the mass spectrometer is operated in positive electrospray mode.

4.7.3 Determination of pharmacokinetic parameters

[00332] Pharmacokinetic parameters are calculated using Winnonhin® (Pharsight®, United

Example 74.8 7-Day rat toxicity study

[60333] 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 104, 300 and 500 mg/kg/day, by gavage, at
the constant dosage-vohime of 5 ml/kg/day.
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this application, may have been generated on an automated basis by use of a commercially available
chemical naming software program, and have not been independently verified. Representative

programs periermingdys function include the Lexichem naming tool sold p&%@ﬂgyﬁégftware, Inc.
and the Autonom Software tool sold by MDL, Inc. In the instance where the indicated chemical name

and tieliebietel stivietle Barfey, Mo ePirtddndernenseRuifichamen| BiboBuHisHetni€aiistrbBiurels shown
herein ware mesared wsing Rither, GhansRrawty )-of, ISISR) DRAWMaA TS 00SRYAIENRLARREGHN] ON a
carbon, ornitrogen atom in ctures herejn indicates the presence of a hydrogen atom.
Where ac%(%#}glaéé%f)éxfl %%ﬁs%’ :ﬁ%lgi?ﬁfuﬁéﬁ%ﬁf’ﬁcé %b%%é% g(dér%e%lg oS Py 5 81\{N?1h 1(Smr}{fﬁéz)cultreal
center, béthrdwbiasisnreisniss Btidted ayith- thvehisrdaiigie are encompassed by the structure. WO

2010404930 GLEE 2024059609 IhtALISIE bAMERAR o hA-¢OmRAUIL ACSAIM G teroinuge Via:

Viaora @agnf%ﬁg%qcally acceptable salt thereof. 2. A pharmaceutical composition comprising a
pharmaceﬁltlt':al y acceptable carrier and a pharmaceutically effective amount of a compound according

to cldhirh. K3, Triemerdedbr WadsmiSo fiidhaccBidind t8)dtairrtomnotiieinhinfafaniticn efdbpediesiment. 4. A

compound:agrEiRaHA: KRN RER RRATMACRUICY cRIRRSHIPNRGCAIdINGLMClaim A fRRMsE in the
treatmentA ggr@égytion or prophylaxis of diseases involving cartilage degradation, bone and/or joint
degradation, Tor éxample osteoarthritis; and/or conditions involving inflammation or immune
respdpsdy. Shigh A6 Clohiys.diseasR. idelinidtoldatiriig: psorbsts Thlkerbisrandmysthisease (e.g.
g_sthma, foteﬂtisé,gmmleligj@p@m&?mg@g&plﬁ&caafb@ﬂmmgt@mmvugiediﬁ_e@s%&ndoto?gn-_driven
isease,states (e.qg. co ations aft surgery.or. chropic endotqQxin states contribyting to e.qg.
chron SRS TR, DA R RO D oo TR T 1 LB Hoiing the
anabolic Hiireistioh lopehontirdeyids) 266nYeisiak cartitides nirlifoten atiome;sdis ehadsaadsabiated with

hyperseckelion@bHubiand Hapshlanptaliem @IFHINRLE SaQroaw NansplantHalieatiaNi-ei# compound
accordin%ltlgu%lla%l 313?%96pharmaceutical composition according to claim 2 for use in the treatment,

prevention or prophylaxis of proliferative diseases. 6. The use of a compound according to claim 1 in
the pRepdratiBerbfnaiitdiedihBuortthé srdmtrise metPrdivaritonehtisto pliyharisnsfadisetsesingslving
cartilage girgradation, wengand/or joint degradation, for example osteoarthritis; and/or conditions

involying infla tion or immune yespon uch as Crohn's disease, rhe oid arthritis, psoriasis,
oGBS (e e R OSSR S T 2R AT, (A RFRATE o
diseases]caridbteniniel fveiidd ade diages ifuleped antipiictio NS &f8r byprasexsisrdemuschromsie.
endotoxin giatesreepitikytimngstoe.g. chronic cardiac failure), diseases involving impairment of cartilage

N G s SR B A e
transplartetionis éjastioinfeuge srfarstiasplEntrdection). 7. The use of a compound according to claim
1 in therprepacatianRf umaedissiment festherireatmpntairprolies alive)cliseagesng osteoclasts with
zoledronic acid prevents bone destruction in collagen-induced arthritis. Arthritis Rheum., 50: 2338-46.
Walsmith J, Abad L, Kehayias J, Roubenoff R. (2004) Tumor necrosis factor-alpha production is associated
with less body cell mass in women with rheumatoid arthritis. J Rheumatol.; 31:23-9.
Khachigian, L. M. Collagen antibody-induced arthritis. (2006) Nature Protocols 1, 2512-6.
Lin HS, Hu CY, Chan HY, Liew YY, Huang HP, Lepescheux L., Bastianelli E, Baron R, Rawadi G, Clément-
Lacroix P. (2007) Anti-rheumatic activities of histone deacetylase (HDAC) inhibitors in vivo in collagen-
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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[063406] From the foregoing description, various modifications and changes in the compositions and
methods of this invention will occur to those skilled in the art.  All such modifications coming within the
scope of the appended claims are intended to be included therein.

[00341] It should be umderstood that factors such as the differential cell penetration capacity of the
various compounds can contribute to discrepancics between the activity of the compounds in the in vitro
biochemical and cellular assays.

[60342] At least some of the chemical names of compounds of the invention as given and set forth in
this application, may have been generated on an automated basis by use of a commercially available chemical
naming software program, and have not been independently verified. Representative programs performing
this function include the Lexichem naming tool sold by Open Eye Sofiware, Inc. and the Autonom Software
tool sold by MDL, Inc. In the instance where the indicated chemical name and the depicted structure differ,
the depicted structure will control.

160343} Chemical structures shown herein were prepared using either ChemDraw® or ISIS® /DRAW.
Any open valency appearing on a carbon, oxygen or nitrogen atom in the structures herein indicates the
presence of a hydrogen atom. Where a chiral center exists in a structure but no specific stercochemistry is
shown for the chiral center, both enantiomers assoctated with the chiral structure are encompassed by the

structure.
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WHAT IS CLAIMED IS:
1. A compound according to Formulae Via:

=N
#—NH

- N*—N >-<
O

7N
Y, —

Via
or a pharmaceutically acceptable salt thereof,

2. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a
pharmaceutically effective amount of a compound according to claim 1,
3 The use of a compound according to claim 1 in the manufacture of a medicament.
4, A compound according to claim 1 or a pharmaceutical composition according to claim 2 for use in the
treatment, prevention or prophylaxis of diseases involving cartilage degradation, bone and/or jomt
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 discases, endotoxin-driven disease states (e.g. complications
after bypass surgery or chronic endotoxin states contributing to e.g chronic cardiac failure), diseases
nvolving impairment of cartilage furnover (e.g diseases involving the anabolic stimulation of chondrocytes),
congenital cartilage malformations, diseases associated with hypersecretion of 116 and transplantation
rejection (e.g. organ transplant rejection),
5, A compound according to claim 1 or a pharmaceutical composition according to claim 2 for use in the
treatment, prevention or prophylaxis of proliferative discases,
6. The use of a compound according to claim 1 in the preparation of a medicament for the treatment,
prevention or prophylaxis of discases 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 discase (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 coniributing to e.g. chronic cardiac failure), diseases involving impairment

of cartilage turnover (e.g. diseases involving the anaboiic stimulation of chondrocytes), congenital cartilage
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malformations, diseases associated with hypersecretion of IL6 and transplantation rejection (e.g. organ

transplant rejection).

7. The use of a compound according to ¢laim 1 in the preparation of a medicatment for the treatment of

proliferative diseases.
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