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WD 2004/ 052359 PCT/ US2003/ 038993 METHODS FOR

SELECTI VELY | NHI Bl TI NG JANUS TYROSI NE Kl NASE 3 (JAK3)
WBAGKERAMND OF THE | NVENTION Field of the | nveariuszo3/038993

The present invention generally relates to inhibition

of gyollferatlon and function of nphocyt es and
MELHQRS FORSELLEARVER YN PQMTWGMI\&%TXR@&INE KBYASE 3 (JAK3)
tyrosine kinase (Jpk@kGROLKD @FWHﬂWﬁMIbN‘f
__invention relates to therapeutic and testing nethods
E!ﬂé&ﬁﬂﬁd;ﬁﬂﬁmmcal agents which bl ock | ynphocyte

t ti '.t : :
LR bl SRRRELE ke8P WkL O B0 ofithi)ama oo of
Iympleejtes tind eﬂm cde]ﬂ;sr o tyinpgoidasripsn twhidhS btgailk itRaSeus t;(rdsaifékmase (Jak3).
ties ~and cell proliferatjon,

activ
ore (e 5 e i Ry PG o Benips rethads ipe pial agents
whichsiiloel §@ipBScyte futisifon! ehedallyOres Rl ofGhBRMe ALHRE &t more particularly,
ection is ~severely limted due to dependénce on
the inf kR Ui sl D A B T &anup pserisclipese dniald) ansdiated cell activities
andc@ﬁﬁgﬁkﬁﬂmncurrent clinical inmunosuppressive reginens
are dom nated by the serine-threoni ne phosphat ase
Description; of Related ArgN) |nh|b|tors cyclosporln A (CsA) and

t C nmodi f
b;fﬁ% l%lgf(i: A ng@@@%@fﬂnc s og eésgsilﬁoé]se { aa/u é)hcc{r%bea? SHPR\ A i&grais’t rejection is
severedyt Hyétsd dﬁe th depaiidnce pnhmnﬂm@sumfdMer dbgsethats prdeudef fotgit Side effects.
s d with those d I ncl ude hrotoxicjty,.
Currelﬁeéalggctag il}ll&l}l{lcifyppaﬁsglg&rgg Ialie matﬁ(i; gg DF)? ﬁplggﬁﬁ]gomne phosphatase
calcinéyine(@aV) sinhibitori dySlodposii A JUSA Y iaAd) itatad link PEKBOSS | #hidh Act as T-cell

dr (RAPA),  which t ts the
oty SOt TR AR ek bl 1 O 6t A epacle. > Undesirable

side &iﬂﬁ@%}ssocfh@d& B ansRNdrhgs inoluﬁy %ﬁﬁlotoﬂ it Reurotoxicity, diabetes mellitus,
| ynphoproliferative disorders okal £m a, J

hypeﬂiﬂlf%?ﬂ”é%\é’éfgerteﬁSI%\hlraéﬁ@» e ginghenp hmeéplma zzmewercﬂr@ tapewmlycin (RAPA),
I, l; t
whlchQE&%etE thd Eéﬂh@ thdGiine kxﬁ?%g{é&?@ﬁ%&% kgfg@ﬁ R%%An@[%‘ OR), Cfua also manifest

clinically a proved

mucospleflerin éympla)pm@ﬁrawc disofders) hypgkaérhia, andnnbrédsarle fl@w deﬂshyé Yipoproteins,
nt4 uousl | ivered.to atien

choles%?oq danidq?gl ?ea{éesh t[IQ SCTIONS aggziicé(s%t e %16%;8 a}’l)p[r Vgﬂ dl'ugs is that they do not
yield mithagniadcceptajce of bltugrdfayandf thaudaotheyndkdaelbt cotingtaly dfivered to the
atienR@t hways and the nol ecul es that conprise them T-cel
p glgnallng cascades and their potential 25 role in

| REEaER0 SHERIPEES kteifegasl Cho Psdin@at badah YaIIBQIraﬂt ﬂ%%cﬂld'hd gl f?)@us%fl on T-cell
. 1tranﬁ‘glant tlon tol erance are describ Ki rken and
signaligg pvinsiend Bedalpsnies Ghaheaningise them- oot sigapling ougsgdésrapd their potential

role mtlﬂllirﬁﬁoiu%l%%li&l a‘ﬁdlp'oféhﬁeﬁ?f SR SRt @In of%fag%ﬂglﬁtlgq_‘%l&ﬂfcle ate described

del i vere ntigens fhat engage a speci
by Kirkescangt Sé‘PPkPW@R? qoﬁmmtlﬁﬁioh ofidecely reqeirgpribiee hrekbbliddimmieed sequential
Slgnalshsy a B7/CD28 interaction. Wthin seconds to m nutes

after TCR engagenent, the 30 CD3~ chain is tyrosine

(Signal lm@bmmhbhf}ydnagﬂxd tichi emgage 4 h}&cfuﬂomtredeptot OFCROfis then followed by
r nases

signal £ e G PR BieiePo bt el Bamingies eRrghich eneagement, the
CD3¢ clareds yﬁbﬁn@gtyt)\@lbgpherym&ed%wng RRosRAGHAS6h <§f<zapr7o Lek, and Fyn protein

dephgsphoryl ate nucl ear factor of activated
Tyr kipfgenT) an?ﬂ?@%@?ar Spldera(CGeoy mybAlzation triggerss pmlamce attmatlon of CaN

phosphtaﬁ% t@%{wlﬁﬁﬁho@ﬁge R ?dcﬁ)?] B%Q%VQQ?‘F IEWI%T ax Qstsg step for NFAT

he proonoter o
to translp@marcs the Wﬁ@ui argh bingd rdiscietea DNAD bintling e%qmﬁntﬂemth;mahﬂ promoter of the

1nterle1§§1§£1@ Q gr 1. ¢ g#'lalg g)ﬁ@b%%’é@?ﬁl%ﬁ@ %@Ee}slw é se_c1;e’t101_1 Q’f IL-2, which, in

concert- Wiy otharSl-eelickre@th, factkes (MEEFsy swghab 1134, -7, -9, -13, -15 and -21, deliver signal 3
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1 WD 2004/ 052359 PCT/ US2003/ 038993 t hrough cyt oki ne
receptors, a necessary step required to drive clona
wexpanstsm of T-cells.” These cytoki ne recept 8CS/USk@BB38993
a common y chain (yc) that when conbined with a unique
a-chain for each cytokine deliver intracellular
througly gytaline {7eeptors  gecedpriyssishereguiad) to driyr|clepal expakdon af T-cells.!! These
I r |vators
eyl RO B Glain TR WS BB A B B or
cytokige deléet intra@li5lay klgnaEa‘Na éanny tyeos(me(ﬂﬁ),ﬁ]abahﬂld@k]; ras tvd’eﬂ as activate signal

in T-cell ) d.the nmr
tranSd?lC dcaic%‘ga??r?] %SWEO%&&@ %pso\tf‘%@)?n%a 2 C eI I's) are
u IIlhq lﬂaNO et&bdyﬁe EYRTEPHRG ih FheVagnaD U Spattwi§ UL T -cetllg')r é}iélgthé’ WTOR enzyme
This severely Iimts the efficacy of their

PariERP oy S BUCTIAY ORI PR OB IRAFACed i various tisucs
throug_ﬁoﬁitethé bSBECTHi SevbRIyIGhi@e TS bisthfle gﬂ{ofﬁr &L%Se&lgfl ¥€csA, FR506

%gal 3 inhi bitor 'that has beén
and RtAé’ for deell wpgifi iargting rRARA isathe rvglyp@fquwewsmrmn &duiiibigor that has been

chnlcatllli'l%bpl%%d’t% d3RC Q{}gkg gh& sg@gﬂr%ﬁh fn%lfctu seelil’\t/eltefs clalﬁdldate targets

|ntervent|on expre nlted
for therppauttie SmT@l'VGltimeédﬁocKpmssiom showeo ppanitadepdtiatn ﬁﬁdsshﬁ) expression and is

t I N d
ol 505 R ok K R b s s

cells of gk orfgirte to its primary localization to

I oi d-type cells, Jak3 holds promn se as uni que

b PBaR) G P R i oo b GBI Pl et PO PRS2 unique
moleclbr AndNThEEroORY thdSCFoFAIRME 8 Sumbd-of IS dEREY HBeabey. * 2 O his enzyme is

al nost exclusively associ ated and activated via yc,
almosiapglusiyelyepiciategemd tacévagidsviaps uch thefefao gonetiy alisrgption of Jak3 or 7, is
i RRi L e eLe punodef i ci en
S sease. eg © elﬁer%e ason: g@ Hl dlseasef of gﬁ% gafoﬁﬁg%ethls profound immune
suppresanqupm elgs tofaks's cutimal tode xﬂlélkaéllsdeaelbpmemland edcguitientlbyCetanily of TCGFs
and .r.ecr ui

a f I f TCGF
o mer A SRR Bashire 1Rk oo atuel né recblr fothoneriardmerane proimal,
all dowmem Gfgngle Rﬁ@l@ﬁlﬁﬂﬁg fRdROtheRBEPRLs, RicPidineStat ardl thitogen activated protein

i Qﬁﬁpgfrea qils emanat i ng from t hese receptors,
inase; (NapR)fag e weuld kel asHvaisge Fhate disptienioblals? steqontil Waks al signals
mediated/BPRLGEASE ﬁ%@ tﬁ%ﬁ%bﬂﬁt}b@ r@g‘ﬁta‘t ?e&n@@anszﬁﬁ’tﬁm vgglﬁ‘f 9&% gl% However, if

of Jak3 subsequently Dbl ocks alT signals
one coidepniz] dhafeiibiion ﬁ%ﬁh’fs uamm: prdyredundpns gighaling pgﬂawey, favorable regulation of

immurde” ﬁ'ﬁ%ﬂ IsRdu1P 'Be itﬂbﬂ%tag%%ger&eﬁl#a 2 tE@t@%\ﬂg 1c<!: C%QUVC in these genes.

coul d contr ol e In ition 'S unl
Moreoved ligrgeimg isg pahwmg vwatdh \Aawheq‘rﬁv aisca tihtebit eagpbmmmom off activated and

hou tta | e .as grved in
p1r011fefart¥¥%J T“eceﬂsc 1Ie ngrhglgz or feject 0{1 %Q?gare fo rﬁ%oggméeeﬁq 2:23‘ Nbr eover ,
tEtfﬁgBtmmjpnhfy mhmam’e ey speoifically tafpet NRO Y Iynadhsytdsund Hdtﬁpered by the

fct i} IROBY oSGy Bion Bt Fakape ntdine DsomeGohenrosine kinssesthat are

requlrdiefép eIy @ell Furdoidy? In Bhahp 'bb&y tiguédentaeddy th'eﬂshblgie;nofyﬁ)sme kinases are
a eC|f|caII target Jak3 in | ynphocytes are

ﬁmdanﬁ%‘by RPTHY @h@aﬂsﬁ%&g ccirenellelpresignaly froapestlsefaagmengptorstathe nucleus,

subseqhéhlﬂbl ?éghlaﬁﬁ'é‘ %o@vhﬁ QiftieFetHidioh aﬁd A& S peabi H\@xg thd) lgﬁgﬁ&‘fftes

Ki nases are req ulred for routine ce
i W-SpBatgnt lfmﬂ;lcattlpg £ U@@aﬁqlhw@%/@oﬂfég €Ugkuoteealr) dbgcnbasl metain quinazoline

nsduci n
oS AT U RO 1 07008 1B o
model thesd mucstagsiral i8thotngh sedheeinsilin reeepibratytashe daigsk.n The ability of some

auinazfllyc BRI R by Ilkﬁ%m aiigHiopY B LB Hgrnduce diabetes, o
to prolmanb@@ﬂ%&ﬁal(m&mhﬁtedal descri bes certain

qui nazol i ne conpounds that are selected on the basis

of their estimted docking a¥finity using a Jak3

honol ogy nodel based on structural honology to the

insulin receptor tyrosine kinase. The ability of sone

qui nazol i ne conmpounds to treat or prevent transpl ant

conpl i cations, autoi mune induced di abetes, or
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35 to prolong allograft survival were evaluated. 2 WO
2004/ 052359 PCT/ US2003/ 038993 U. S. Patent Application

weoeuahl4ioszsh on No. 2002/ 0032204 (Moon et al.) deBCTiuse®3/038993
certain Mannich base prodrugs of certain

31; yrro yl met hyl i dene) - 2-i ndol i none derivatives

© S Bl A BB i SRR ZACMSp™ st pesontben crtain Manich
b ddesds ner kb 0 r

s YR LAty RS AU L o
catalypgqq@ty offgeepiorpyrosinaigsasey R TKa), don-techgonyseteinl tyn‘omﬁe kinases (CTKs) and
sennef’th%&hh@&o%ngéss@ﬁﬁgf Tﬁes?ﬁ dlgl gre bSXlS% Qe %fg@l [crggtlcng many diseases

ki nase activit di sc

mediatagchyl abnerniAl nﬁrotelﬁiﬁamm ST dtaﬂm@ﬂ etmpo@ifhre hsald to modulate RTK,
roach to

S TR TN N W——

cure many

of solglonpotsn dihdravennihetasel @i thadd e VRbd k€ dnd Wa%lgteéi for cytotoxwlty

yt ot oxi Ci anticancer properties. 34,35
and a Pﬁ?e’éPFOB%éésM 5 CHERMagatch &’a%e? 9 aminested sasylvietones with antlﬁmgal and
antineaplbdtic prgeticand the%ﬁBJb&%@Ul Siﬂtbﬁ% NEU gREsh3Ls are the
bject of U S. Patent . ,933.7 10 Recently, two
g@?ﬂngyﬁ Mt agsRBVtha eshewt Selstpiwtyf f@r J QkékBth dleen [Ibeimﬁed 2425 One agent
denotétdqaﬁ Wﬂoi%(flalg a f‘r}zr%}lnc%&n éﬁqﬁ ng%g Mad ?LQ%[ 1ve.of of eng%/ ene maiononltnle, which
hw”h%%ﬂwvmﬂﬁﬁﬁﬁhnalononltr|Ie whi ch has the structura
formula: 0 HO201 H CN HO 23 Anot her i s PNU156804,
which is a congener, of the toxi ¢ parent conpound
undecyl prodi gi osi n, Sgadyaxs {ET™U | forrmula: N
O NH HCI NH 30 Both and PNUL156804 fare
conpet ent to inhibit A~cg 8I|fera {opr nedi at ed by
TCGFs and Jak3 aut 6Ri nase act|V|ty, whiT'e havi ng
limted effects on unactivated T-cells that fail to
express Jak3. It was found that neither of those two
a@%‘?ﬂfl%r igf Wé% Q304 veleiehy is peergsnerrof thettpxiapirent compaadendecylprodigiosin,
and hak e iR ghabes a.ncl udi ng p56Lck or Zap70 tyrosine
ki nases. 23,25 I n one study AG 490 treatnent reduced
graft infiltration of nononuclear cells (A Cs) and 35
St at 5a/ b DMNAbi nding of ex vivo IL-2 stinulated d Cs,

but faile1 af f ect expression as judged by

ri bonucl e otectio . oncl uded
that inhibition|of JAK3 i val
and al so potentp t he i munosuppressive effects of

CsA, but not RAPA. Nlas alﬁg found 3

Both AG-490 and PNU156804 are competent to inhibit T-cell proliferation mediated by
TCGFs and Jak3 autokinase activity, while having limited effects on unactivated T-cells that fail to
express Jak3. It was found that neither of those two agents affects T-cell receptor activation cascade
intermediates including p56Lck or Zap70 tyrosine kinases. %

In one study AG-490 treatment reduced graft infiltration of mononuclear cells (GICs) and
Stat5a/b DNA binding of ex vivo IL-2 stimulated GICs, but failed to affect IL2R[] expression as judged
by ribonuclease protection assays. Thus, it was concluded that inhibition of Jak3 prolongs allograft

survival and also potentiates the immunosuppressive effects of CsA, but not RAPA. It was also found

3



10

15

20

25

WD 2004/ 052359 PCT/ US2003/ 038993 t hat AG 490 does not
i nhibit other tyrosine kinase famly nenbers Lek, Lyn,
weth4/0833s9 Src, Jakl or Tyk2 kinases, while i PCU@S003/038993
exert simlar effects on its closest related famly
L Jak2, Adver se S|de effects of AG 490
that LT o 35 b e 1o i iy Mmiers ey il 85k, Sro, Tkl or

Tyk2 kin@§ea PyhileRN r 2
R s B g g e

et St Fr4BY prepluge mﬁmhpmleue fon 1m1hmsu1gmmivb tlfea;pp ors
( n e _as
oS0 3 KRSBE SR AR, 1 et T
growth by dbRas shupyiedtd oxhcr aw’rhcfamars Qdolactiﬂ) thbB kg JaRS Welabe &Says showed

f.f.ecto cu es such as the
S e et e
Share@NHﬁﬁﬁBﬂé eﬁfo@dr@ﬁtg&u&k bagraafic a5 \f)bi\h@la?rsam d hﬁﬁlﬁtsstudx it was shown that

tic th CsA but addjitive
O i oSt i o

It wascilsor espbEshda kit PROTEEE08 rofbrbhtialighits
activity), thereby selggtlvefy9|nh %?%% &Q‘Mﬂlk*zamnhnmw

activity), thereby s¢lesixgly dnbifitied wdnve(mf—pémlonab d:q:iaﬁsmsm I(Jdrrbrh afoddiakdld that Jak3
nce Jak

t
is an {8 xpr es S&ﬁ%{oﬁ gmﬁe\é@e?ﬂa& is r?ﬁ?rﬁfsfa b‘hmi’ﬁ‘ur\’?a%‘gs VWIFIPIUOH of Jak3 will
block Ik asii@Roncwithoat itenadvietsk affects harragtue kseciabd QﬁihSRAPA Moreover,

\Y/o)
omeng A S L TR bl S A s Shmsion or
a nove(l Istraedsi fog 1ﬂnuﬁosm[oﬁ1@§sﬁ)$1$by0ﬂbclﬁﬁg qﬁentﬁl Q&l\(f%ons&étﬂ]setgé(reby requiring

si on by bl ockin uenti al

lower 3’8“&33@2{’? i ‘f‘Eﬁw éi‘fif’é‘e PR EBipS raea%negp giwptweﬁfedﬁ% a§NE/156804 has
subseq@éntlsPedvel i I8k WO tdxR BRLLAAL G i Qﬁf Beledbr.

therapeutic effect.25 P U156804 (%sequently

pP&ile fomg chmentlycaveiiable dfugy hwx?eﬂhawe qtrormsel $re bloakihg AANS rejection, the

I ha

PrOblellgg’&VﬁVm%?lgm Léﬁl (% t18 r n8 n}:(gle een?jl qu lab F od E:el:J zﬁge (\e/ g transplantation
tolerange)gh |t]gq1gasgfce off pmmnuoquafntunel e&ﬁprd:s@lbn O¢mAM dnzﬂﬁt’eﬂa M@Biapeutic methods

t tat t ol
that ad@(LLJagé a%d egsgﬁlgsge (?brf %ﬁgﬁ’gﬁnﬁf?%? L ﬁ gg%ﬁﬁ%@?ﬁ%ﬁgé %%‘fs?@re needed.

Toward) ﬂu)bagmﬂs gldaesteipeaai € beart i Sn 28ddrfialdiROPIMREBAY transduction and in
probl ens gnd phar maceuticals that avoid

devmnécf&@?%l%s é’F g% g eradn molcoeidbe signpbing pefhypss elhgisas en urgent need
for agegts kit selbdtivelgSor @ﬁééﬁicbﬁ}eﬁlhimqﬁolédﬁléé 'ﬁqgﬁé E‘?(ﬁ'lpéngl% Eatﬁxs%,)}s of T- and B-

nal . transduction and in devising strategie

lmphqcé{%ﬁ%ﬁtwﬁ@d Bel S usheswumtschave greatipotesiia e blmlrgatmwpan51on of T-
cells witiRs §fféc§n§8thl3’trc9:ﬁ§‘t sqgs%gss%% ov@gee I%P]IICP s afsuglsgq%gt xeg}l%étarget in the

or specifically in ecules G
signal Jypathiyayyfer tsgulatingamyaBed inymplegespoess ach as@isederhm gTa(ﬁGlﬁa graft-versus-
host disokeN agents have great potential for bl ocking clonal
expansion of T 25 cells w thout affecting other cells.
As di scussed above, Jak3 represents a uni que nol ecul ar
target in the signal 3 pathway for regul ating
unwant ed i nmune responses such as host-versus-graft
and graft-versus- host disease. 4 WD 2004/ 052359
PCT/ US2003/ 038993 SUMVARY OF PREFERRED EMBODI MENTS
The present invention seeks to overcone certain
dr awbacks inherent in the prior art by providing new
ways to disrupt or inhibit function and/or
proliferation of any cell type expressing Janus
tyrosi ne kinase 3 (Jak3), preferably those of |ynphoid
or nyeloid origin ("lynphoid or nyeloid cells"), 5
including T-cells, B-cells, natural killer (NK) cells,
nonocyt es, nacrophages and dendritic cells.
Accordingly, in certain enmbddinents of the present
i nvention, disruption or inhibition of |ynphocyte
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function and/or proliferation is acconplished by

treating the cell with certain conpounds, preferably
woRmai0stBshases, to obtain therapeutic PCT/US2003/038993

I mmunosuppression. In certain enbodi nrents of the

present inv lon. jn vivo and in vitro therapeutic
and testing ﬁﬁ@ﬂ%ﬁgygﬁgpﬁﬁLJ?ueﬁnﬂﬂﬂpogﬁﬁﬂﬁyfﬁertain
10hd/BseseathinkafBn CRaRONSkrcole QLRI m%@ﬂ&ggq éeln‘r%ﬁ GRe prior art by

wer e previously unknown or unrecogni zed

providél%gprm ga)@fﬁo g@fqph@r iplybit ﬁ;ﬁtgﬁiﬂjlg’@lﬂ,f@r p@@fep@i.oa g€ mtyscetligte expressing Janus
‘cyl‘osh{;!\:)ir lgﬁe]ﬁf/ @gfak@L f)r)éfegdbgr HBe of B} h%é\gll or %Jeﬁla(’t(i)r}r%g g%ﬁ)i@gamygloid cells™),

. V i ssem nat ed prot | rosi'ne
includipgaffcelts dbcelheaturehilloy @IK) chis apdotsitaamagrophdd@s @nd dendritic cells.

qent : L.d enti.rel or. at least to sone, . .

pesor 99015 B8 BEBBOLE I Wi QBB o S0 B o
functiou arid/ oz ol dertiannia lacéomplisted YR Gaa e Sell RvithS@rihif @%Founds, preferably
Nhnm§p%p€ge hoﬁg.a%e expected 15 to be clinically useful

| cll bas 51 | af)_ ﬁlB Fr@%e[lll 1 ru.glﬁglﬁcpsgﬁgr.esfsgineéq icgqt]a?m AL B@lgwgtpiquthe present
inventioR € ir @i¥b %l QR 1o (RMPBITETHICeirRECASRSds Be' WBVided that employ certain

hypersensitivity (e.g. asthma), allergy, and In

Manm%ﬁ?sﬁicf’mﬁ@unﬂ?:d’lr iofhst eqmroyndss whirh R@reipigwingsdn tunkeavkeor wirecognized as
bei bl YTRBRH R ad HE y9ERe ile leavi
ons S ol iy I i) A OARAD RIACEEY o o
other \jpidely dispireisaied akteinAciymsie ndingsesi virgnhy emitfactedre Whken employed

h - yovent i an in.vitro nethaod o . :
Gl REESERL JBONI Syl J 0, 0008 s i it
commqﬁmas@cw@d With tonvergiopalamirtiecsupisressiite i vs @ dby 'SR nfd s are expected
o e THELA b oGl B B TSR £ emision of
autoimimhb dideaseq Aftwi Bfpetsdhsitivity 18 gt Rehnss) dll%rgiynaﬂd_hiﬁ_iﬂ{iﬁﬁﬁggl%liferaﬁon of
Jk3__dof a cgggound pabl e of “selectively inhibiting Jak3.
ak3-dependenf [eukernig any ﬁ@}ppgr,na Hreest3e isH af ethendskddentnddns disergers in cells of
lymphdi@brmydoidloli hi&f’eéérlzessshkﬁl R 30 wherein R is H,

=CH2, CH2N( )2, CH2SC(O) CH3, CH2SC6H5,

cherardinely; 40 eppp gopmliment SR8 titentiom, AHANGEHIREIRIF inhibiting

lymphdcﬁi_'zo% %@Omkﬁsﬁé?ggﬁéo@%ﬁp eig'ﬁ%o%do%g%m% tﬁ%g/mphoid or myeloid

cell, suglp Apd U implocsi¢ oBdddRy e NCa 1B B)riticlvall, cogpfisds o kgpréssds Jal3. Wehe method

. h23 [/ 1JS2003/ 038993 wher ei nd R3 are.
compr g S P es 30 R RSP ALY copeteh FEus b HER Tiging 3. In
some embogioents, A onipbend e sfplogddehAaipSraa @) f or m of

649641P(NC1 153), denoted as WP938. In certain

enbodi nents, a nethod of inhiQ@ting | ynphoi d or

nyel oid cell function and/or |proliferationis

provi ded whi ch conpri sesgcont dgti ngga | ynphoi d or

nyel oid cell expressing Jakg 5 at | east one

conpound of formula (I11) O 10

wherein Rl is H, =CH2, CHzN(CH3)2, CHzSC(O)CHg,, CstC6H5, CstCHz-(4-C6H4OCH3),
CH,SC(0)C4Hs, or CH,N(CH,CHa),; R? is O; and R is CH,N(CH3),, CH,N(CH,CH3), and CH,-(N-
morphyl).  In a preferred embodiment, the compound is 649641P (NC1153), having formula (I)
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n whereinnis 1,2,3,4 0or 6; R is H =CH2, or
CH2N(CH3) 2; and R3 is CH2ZN(CH3)2, or a salt of said

woanpmarsd9 at a concentration effective to sel ecrivgedoy/038993
inhibit the activity of said Jak3. In certain

nEthod of inhjbiting |ynphoid or
Whefem;[gfﬂfdg%;@ B Poch B (G T AT Pee gl dteianentshe pesmpound is the meso

stereo@bmmdiﬂﬂnwﬁmmmtmﬁ% &Q&E@QWE%ga | ynphoi d or
ni loid cell expressing Jak3 wt | east one

ertai cerbodizeris| an(ethod)ofzohlbltmmmmdz r @ryeloih eslkifimction and/or

prohfé?atio% (%ﬂ%bld@d \azrﬁ'cg CnglFSCQFOH%gE gl(]_r%%)%u ipr né)ER?omli CeJyexpressing Jak3 with
ﬂlﬂWt@ﬁUQHKm@ndQﬂ%nﬁdaﬁﬂb|ve to selectively inhibit the

activity of said Jak3. In sque enbodi ments of a nethod

of inhibiting |lynphoid ¢ell jfunction and/or

proliferation, as des&x bed ab0«=, the | ynphoi d cel

is an activated T-cell, met hod i ncl udes

interfering wwth the

division is bl ocked. In sone enfodi nents, the |ynphoid

cell is contacted with t oppound at a

tyrosi ne kinase 3 35 and substantially ineffective to
i nhibit the act|V|ty of other protein tyrosine
whereigj Rasdg,3.4 Ar GoReis B =WHL2 00GHISZ3BY; RATRUSATN(OBSIAR a salt of said

IRV [ d.in.ki

compeHBath BERL Rl Plosfie S S it B S e id BR

pbpcdrain embaliménygyphoetivd of nlﬁillhmngifb}nﬂ'ph@ﬁﬂ bISmyHBldSéHllIEﬁmction and/or
L s e e A L SR
least ohgdunkpotrthder fdkida @yl St at 5a/ b activation by prolactin

(PRL) at a concentration sufficient to inhibit Jak3

and Statb5a/b activated by IL2. 5 In still other

enbodi nents of the present invention, an in vitro

testing nethod to aid in identifying substances that

are useful as therapeutic i munosuppressants is

provi ded. Such nmethod rmay conpri se: (a) obtai ning a

popul ati on of qui escent Jak3 d@pendent T |ynphocytes

in cell culture medium gb) o«tlonally, pretreating

the qui escent T |ynphocyties it oki ne to

stinmulate the |ynphocytes tlo proliferate; (c)

conmpounds, or their
salts, having fornmula (I)| (f11), as set forth
above; (d) culturing thellynmphocytegs fromstep (c)
under cell growth pronotingycondi tions; (e) assessing
the extent of cell proliferjation/follow ng step (d);
(f) optionally, assessing they ghibitory effect of
said conpound on Jak2-dependent 0T | ynphocyt e
proliferation; (g) optionally, assessing cytotoxicity

herengé sli gs{rjr% nI?g gﬁ] égrl(l@l—{ gegr?dr g ¥ (%E{\Tf (?%T?aﬁaa (;éas of said compound, at a

concenmtmaﬁl’cqtlvta Iumele:bﬁve%y @Ihibft |thxaaar¢t1v1t}rtfﬂshm vaign of

Jak3- de ndent r 0 r Jak3 expressjng
CeI Some yxgl IBF%? P%’ eg;?lgtg?%ﬁﬁnhl ;XTT ﬁ rggplband/or proliferation, as
descnb@ihﬁv@,ﬂh@lyh}ph@fﬁ ctiN® HORPRHEIT-cEL BBEHE ndibAlindiRs interfering with the
gonRPund aﬁlpote tial as a
signal way such that cell division is blocked. In some embodiments, the lymphoid cell is

contacted with the compound at a concentration effective to selectively inhibit Janus tyrosine kinase 3

and substantially ineffective to inhibit the activity of other protein tyrosine kinases. In some
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candi date drug for therapeutic use in vivo as a T-cel
nmedi at ed i nmunosuppressant and/or as an inhibitor of
wo-=20@052339 0l i feration; and (i) optionally, conpariusgn3/038993
the assessnents fromsteps (e) and (f), and, if the
inhibif@ry effects _assessed in step (f) are
embodimenisy Jak3 Aetiwity (i pdibiteth i kinase iapsaybattlensi S foldotoge than Jak2 activity in a
opul@&fon ' el hd g :
P A T BTl L ALY nclugigg ghoosing one
or moge) gempeund rihatf iy rincapabid bi tesy gapablk Dfaichibiving yalkoapiagatatboactivation by

el TH SV . i Wi or. her, ,kihase,. I n
a1 s Dok B S BRISE A B e
| v et iothrer eanbodiments vaf the tphaentohvenSibip4re 55 Vg @B&ing method to aid in
identi ndesired function of at cell .in a manmalian subject is
oen 1%%“&/%“ aicon,fhal e woeees dbytppeuti HFBFRQsEPRIERAP!S a0 idadh odpich method
may comptistt €5 cbRMIRCE pHGIAHE of Qhiesddhit Rk Ale Bt TQ?l)%pﬁ’chfeE‘?n cell culture
as’se

i ounds havi ng 25form,1|a$:3) (1) or (Il _
mediupy, (b}, opifomglly, R7iteatings thraiaseeat dr lyawhpayissi with & Hytakote, toj stimulate the

lymphd8yté e Wadliferalel &G4 i ' L gpal
el 7 it el R BnEbCathdted BRI ol ep @ or
with appjeof the aerapquindsy ot dlmiir $abieshaxihgi finstle (Dnd)tw (The as wdsj forth above; (d)

culturi . s f n ce r]c maQtin itions. i
lmng%glg@nfgg@ﬁwﬁe%ﬁir%% n’%é ﬁf& ¥%E S 89{1& ﬁ 8 §P g god@{m&ﬁ ée) assessing the

uti'ca Ion contal ni

extentsnf il poeteratiah, fodlpwmgt stape(dh;ofnogtfontilhe assessnRURE intEbity @ffect of said
or a.precursor af said caonpound

comp B BEMATEPRUIRT \ebinet e afb i, G cmonslesebad yiotoscityof said
compasindyj G tietermisiag tromotip @ssogiments fRANPLEE (H@RUtoRAl] ¥nd (g), if present, that
. .ﬁacg%ﬁaﬁplejiﬁ$[ of any of those, in a _ .

signi Eﬂfﬁl Fbputian; of Jak3 9ep5 B chygeapy pther Ja.{q) CRRAPFSIDE tcell type, proliferation,
not atihdki3bld e eyelReMicifeht ’_chfe%ﬁiﬁlo%ﬁ, st sRAMAt Yy tc@ﬁlbﬁ%dggﬁéhepotenﬁal as a

. be carried out continuously or periodically.
candidaigihng deinthsrapendic pak 32 vamt asi filmgllcwpdiated imminasepressan dind/or as an

inhibitb"6F "@-H&Pﬁ%lifafatit)}ﬂean? ziztrm%ﬁﬁy, gcﬁho%aﬁiggg}%f’e{s%:s&]ents om steps (e) and (6,

cadmnistered is effeCtive t VISI'o
and, if fhednhibigasy Fff?qtﬂ’ﬁsﬁﬁéfieﬂaﬁ fic esigaificanty b themthe iiiisitory effects assessed
in step géfﬁghmv{gﬁ%ﬁr{ S%Irl 8%%&%%%%2%%% ’é:g%%)] a (l)% %?Lesﬁyﬁ tg %t least some extent for
inhibiting dhldspvvityrcoMparéd WONRiBHi4S 052360viHCTr WGRAA3MRB88993 | n
ccordance mﬁﬁh qsrtaig nboq%n%nts of the present
i MVERTICBIS T2 SPeVFaeRo i mEr Yot fPresepeinypiioni amiir yivo method of
supprebsigAin GQ1e3irEPAMBINASE S8 BCH naArSdRR ESEcta pHAURA! FiSein the cell
J m‘njlug3e rﬁsggnse, wherein the subject i's experiencing .
compriggs Jag3. o The gfhod nehidepeqniasting e £all yrithes loagdng wfithe@ompounds having
formulh @BPMS8x (1THias BB RIANabovBCh UL SotdbRfifeYd j i
_abov,gl-ngesc(:rﬂ?beds met ho%l 0of suppr eibglfl%g&g%n&%‘éeglﬁl F reeaf’ fn an amount
effectiyey fopitseipreewithy thet signel Brpagiveayninrthabélhands thojeby tinhibiecell finction. The
tactife bhefiaReus y effective amupt of t .
contac p%grcrm e%{gi g%\mﬁﬁlct:elcr)%%o{soi t? }?eo r?g}r%e i § aﬁlggapglf'tlcg?%veéﬁfgves Apgunt of a
pharmagatios] ompositinu pentisiap otisast ohesuck témpounendasinie fri, oftthecompound
t I r includes m.nistering to the subject a
such aét‘%lea!r&ggee% ﬁaéfga]} ?,ylr g]pfegl&lts? Sﬁlﬂﬁbﬁ?o‘ﬂ’}d cgﬂab?e of beingucojnverted in the body
of the isobjactomuid essibvendagent pRirkeseutibaly acdmitle IsBRIdR 409 of those, in a
harmacQbi; e(fan(]él e,blcycl.osporl n.A or FK506. This offers’the
pharmagefieRIPAGE LI SRTSH (9 HipbiL takpderearent oo fupgtiosl. dkiadginistering may
be carritd ©@i donéifitouyig ot Féﬁo}diq’élly he Sh@R@tbodimkRts %%@-Xorﬁ{ﬂﬁin | .81Pis a T-cell
Q%?bloc ing cell division of the activate -ce ia
and the; qmqunt gy th ghagmaseutiead cemperitionzdnyinistaved ys effavtine odrlddned division in
the T-oMIt NI BErkah HrSRQOL M My LRYENLLon -
~ method of rrj@)tr i gating or gglﬁg t%%%%@?ﬁé%f 11%5? 8]%% F%lﬁp(?%%ametabome’
derivatiyg.ravardcarsor is ass tham Hiat ofecyclosmmin A.s provi ded whi ch
conprises carrying out an above-described nethod of
suppressi ng an undesired | yiphocyte function in a
manmal i an subj ect 15 effective to suppress a T-cel
nmedi at ed i mmune response to the transpl anted organ
wher eby rejection of
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the organ is mtigated or arrested. In accordance with
certain enbodi nents of the present invention, a nethod
wofhomosegat i ng acute allograft rejection in aPCT/US2003/038993
mammal i an al | ograft recipient is provided which
[ out . an above-descri bed net hod of

i pcl ude carrﬁln ) ! (
Eﬁ‘)ﬁ?c@ e W @%@@@W@@mwﬁmﬁ@l@p@seﬁm myeitom, iisnplavided a method of
th e ' s a T-cel
B S D PSS A PRl bl o
subjeqt é? experieneingf ontinat skl of) exfetiencgngnart ulghtle&di Mmlﬁfe%mh@d This method

mdudleﬂ r%&ﬁg %]?Flggr a esrCiél})gdc | éﬂ&ggsfugﬁr&% @%&X\Rﬂ?sérﬁd H’i‘?ﬂ@%% function in

a manmm[llalln usihEco rwfmeerm otlie c tlﬂfhﬁiblﬂicslly adffedfiveofanidigt ofakhd pharmaceutical
or co ordance with certain

compdsfiba dniie€ SEP e &%§8ﬁ%SIfFﬁﬁ%W%FPSP%SﬁetIﬁ 6ertaig embodiments, the
methorl rifnthetethefudés adBinishahagi 100tht " BRBI ﬂ%ﬁﬁf)éﬁﬂcil@l @ff@crt‘&@ dnfbunt of an
a manmal i an transpl ant. recipient. The nethod 1 ncl udes
ImmunosHPRICSIe 3gnt gthen ey a Jaleswhiber fwaxnmgleocryclmpxpneém F§506.  This
offers ahe BQBRLE @d 11!11%559&?@%6@1 fud Bl 9}'11 iﬁg '1”@%{@% g{] on via the signal 1

subj ect effective 10 suppress
pathway gisHsoaby bloeking eelbdivissapefitbe actiwateddb oslldein detenfbriry with the signal 3
pathw&el tai n embodi ments of the present invention, a nethod
of pronoting rem ssion of an autoi nmune dlsease in a

naravedriame ijcetclln Sulﬁddﬁnenfﬂgoﬁthm&ﬁi 1dveﬁht161§ aSeethéd of mitigating organ
es C a r O ut an

30 Th I
transplglgtqg 'e&ic"‘?ﬁ Sll’cl: ralne)a(:) gqn n‘gabe:né égsﬁrﬁYj é@p]?rg_sgs carrying out an
above- ﬂgsnnlbudayléthod af) aIpIpr@511I1g‘1 al® uiBRT® iyaiphsipd ﬁﬁqt:tlcﬁlf €8 hia¥fnalian subject
fectitd I&%ﬁ i a_T-cell nmedi ated aut oi mmune response in
effectiyeto §f reellmeriaty immuns e ihoiasrismtednsgan whereby rejection of
mcomﬁmﬁhﬁﬁgm&iﬁaﬁkyﬁitlSsue medi ated by endogenous
Jak3-dependent T-cells is dimnished or arrested. In
JBAsFAdrice Witk periegy embordimpnse oF thenpresent inviatiqs eseethod of mitigating
acute dll@gﬁ%ﬁtrbﬁaloneh %Mal% e{pn‘g}laﬁargél&gntd; gro%ldega é(ﬁ Iﬁlﬁlufl?s Gyrying out

hyperséensitivity In an su ct suf
an abcg,zaﬂgscwiygia mepdhodi off wplp;csqslsg Enowiddsckd mho@ftdﬁ&nctlon in a mammalian

/ L ncl udes
B N O
rej eCﬂ(mmfl]hﬂ:iaﬂk)lgraétdls Irryﬁ@n@lcqﬂpeeveﬁmﬂcm Q)\_?_nel d’i?‘tlﬁ)dﬁﬁ%ﬂ@b'n%ﬂhod for prophylaxis
a T-cell nediated

ect .eff ctl ve t

of chrofly B iesiin ey piedpS BB R lucEn o Ripusct PR ministation of the
Jak3 inhipjter ipebitibvi ty of airway tissue in the subject is

i mni shed or arrested. Sone enbodi nents of the

P @seRtanee, yathcrrHn srbodliments ofdhpigsent inventiogag inxeghod is provided for
inducing ﬁﬁfs Mntaflor? tol& | e frem said

e ol Rl s A MELC i UL Sl (B Rty inctudes

carrymgnﬁuh 88 @PV%@%W@SI’HQ@OémeSHHIESSSHEdaﬂ yn@hmmyl}enlﬂmmﬁé ifetition in a

ctiv Q T-cel |
mammalD SuBTRBH B0 (B EE o B iR STt R G Bagpnss
an laggogdapcy wbht qerialnl amlioﬁm@txb@iéﬁb préséntiniénfibs, e thefod of promoting

remlss1&{ Bieasf% a%gmmm e ¢ 1agatsg1e}1lr1%ferﬁng‘lg1d '11n§ }Sﬁcg%fulfqteﬁg ;)]ae}fsi?l%gi-l%$edﬁ provided.

The mé.tﬁod)fcompﬂms 3eeﬁh@'ﬁ@n dentn | Mekeadsarind hﬁéfﬁﬁﬁ‘o&fﬂsﬂi{;}k&gng an undesired
out _an above-descri bed

I es.car r
lymphogggg"uigﬁgli MYy %{H %@g, uBigcY g‘,ffpﬁmlfcgﬁ)[ apigsrct i logelli mediated autoimmune

responsaﬁmmidl @ibje‘ét«l Riheeby Subinimng atftarcfé Bn {hguﬁgfé};t% Phive JISSU.C mediated by
ref erred enbodi nents € compound or

endogel}ﬂf}ﬁg?%#étdﬁ%ﬁmt GHs wimipished/a argstedcapabl e of .
$eh@eldad& Witk rceﬁzﬁﬁ’ Ghivb&@eh¥ drlL ?ﬁ‘ésér?qule?l 1glbaagt81|reﬁlloic;i of mitigating

conpared to inhibition of the ac
airway IypgEsersiivits | inya mageediyn subfest suffeting frofa shiddlypéraé’nmwyl isig@élided. The

conposition is effective to inhibit or
8
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15 bl ock proliferation of |eukem a or |ynphona cells.
I n addi ti onal enbodi nents of the present invention, in
woObms1sH hods are provided which are useful POT/US2003/038993
elucidating the bi ol ogi cal processes associated wth
medi at ed i mmune responses and for identifying
methoﬁle\%“ W&X@smué§guabeved¢qag§ved Irpethasined sinbisehingean spdesined lymphocyte
functib inv4 tlafmiWBAD Qﬂ)ﬁcp cgvé b sul 'rpgl‘\%l& dd i’-\é\l&q the aﬂaﬁvﬁ ers%lgltlz/lgj response in

|nnunosup ressive g IS p
the supjegttwheepby H@?fﬁ?@%ﬁ‘dtyciff aZ@ay titsey inshe S‘ubjlectas:dhmtmmhedfoﬁﬁrrested.

OSSR oL BRI oS s
mammaliay esubjectconiesng rfahi cxid @lﬁfgyd@hle]i Mhddidey cahiginb qut taR€above-described

0 hi b t activi at one or nor
methogo{)‘]@g g%?ges%lﬁ] n’;’iﬁﬁlwahﬁg‘pﬁ e%}ﬁemn e larplgininﬁ)@h@lh gubjegk pffective to
suppr&ssl h Hbaeﬂlonqdlatat:atllehglé ¥esinsé HEhe Wﬂﬁﬂeﬁy é.nneﬁfcf%ié tealt®n in the subject

& t .of a &ﬁnpound of formula (1
is uan A g ¥FFS Jak3 i nhibitory act|V|ty, preferably

6406 48Rr £dbo
testing. §c;md d%l%&g%)?r%%re ?ﬁe{é&%‘[o et eré%?ﬁgé \%h%lé%ﬂﬁ)% Oqflﬂlﬁygng proliferation

of a %ﬁﬂ@lﬂﬁa@elﬁfbw &5 tlymphamac sihithdertneprigesu garfyong iont wh \above-described
methog§n§ s@pressin! %%rlﬁﬂgﬂ}édclainwsfﬁggtm SSI Ve g‘%’éailfllilﬁ ?% élq&ermg from

odiments the netho
leukergig rop domighoota. iInpeafersdd dnorodimditdy rt}tecxrompaaﬁd i ﬁymefab&lﬂéi oPHlerivative is

capabl?%E Selgcttlgag F O&?%g:%lgy 1ng{b§}1n§f%k€%%ct1&§%rﬁ%%a glﬁplélp@ &# the activity of

other ltivaset ¢e.d.nfak®). t Dieyarddiini 6f the, phdmaaBticalofonId8itieh is SfBIcBve to inhibit or
USln t he conmpari sons to

block P%E%H@?n?%}ék%ﬁ‘ﬁﬁﬁ'ﬁé’h@@” Berest as a selective
JhkadditioRalntelimenty IR f)l@é’en?fﬁb&giomtwt% m‘éﬁﬁ%@é@ %E(M(}]ed which are

ﬁﬂ|annt in vivo testi ng met hods™ are rovi
use &ﬁ? WaE%& thg biplogigabprosessestasspsiatnd V@ﬁEFE-ICﬂi wmedinteil hmmunesresponses and

for ideSt] Pitund {58
or i g’mg{%h| nTTlll.J K Sll,lﬂrpg%glgﬁ ?e §y| rI]J gc%me?rgaljfiﬁjcydnggrfts an in amo method to aid in
1dent1f)z§1§gw@d19pyd1§mg@@pppa§s@z4®®mgﬁs pEgided 53)ch c\AHﬁﬁi@es (apmBting a compound of

it 14B- 39B ma
1nteresg¥d§ﬁd' ﬁv%)d ordléﬂéﬁglgr I-c ctlglé t%yﬁop?ctg%’g gglr %ezhaqn&pé}sgqg Jak3 with a
compoyckf igtsesst ¢viec a iravigk: bt t:(mcSntraﬁﬁﬁs gidcRtcRinRRdyhedier 1RSdohp@und inhibits

.candi dat e | munosu 9 WD 2004/ 052359
Jaks B B SRR I bR T, 0 e Oh cgnPyiathe Jak3 inhibitory
activityself thé vahpdung lo@ dﬁ&gst tauhat oA éiil?ﬁﬂoﬂ?d @f‘fo?ﬂﬂﬂg Qf) a(If) o {6 having known
onor aninal into a sui

Jk31&yon1a suj t abl e

ak3 1 ﬁoﬁ’ aghivity, ﬂ?fﬁqabl}’(%?&hlﬁ) NGl andyees ius:mm ﬂﬁrrpillllta of suedl testing and
ot detRFREDKANELr (EOBSHh

compmg% nistering t herz tcand| %dg?@%é?ﬁére%tﬁ?gg:% e dpfgl ﬁ)r mt vivo use as a

therapegie mpRpAsIPPIEssive pgesti Mesomeembadiswnis ds rpctho‘d alew ingludesiyl) testing the

compouﬂrgi) oﬁgﬁ%e‘gfdﬁ% %I{hlrllﬁi&r}; Qct%&ty o\?\ﬁgér ot 1’:1]]18 aqgerﬁrgmﬁge gq,éogg&q ?5 comparing

the Jaké:l\l(ﬂ@b@rﬁ aaimdtyRZ‘ the cOmpoumderinteresistodtspiabibitbry@cE@BL, iPiny, of one or

aII l eavi ng at. | east one reci pient
more offeMhsc; B cE PR 5ObamsE Rl i e SapoRURRfiFitest a5  seletive
Jdélﬂhbﬁmplent or group; (f) determ ning allograft surviva
aft in. each recipient;

each. al| o (9)
peF‘?"tﬁ HE’ WPEPB?%‘&F SE CO wa‘f@fesma:me@pdwﬁ afavided which

employaseriaia I8lesS@ico@vecangbdad inthide, rS%l:l@fn%@lo% &/HPl%#ﬁs%kul for studying T-cell
e to each, al ﬁraft as appl i cabl E

medintid g EGPLEs Wiipima) apodel Sn@dmmppw@s@msdw@lmmgs) WP938,
and otHeRdideggidal st g t L, Gh N each

al | ograft: ﬁl Fi (?%? n%%%%(’%g?r%a?l&g%ﬁds ﬁﬂr CHEeRye the activity of
candldage{agg rﬁp?ﬁlﬁ\(g thﬁ%l‘lorSe nHmecedh gnedlidd Burtastivgbh dahdigata nEmuB6dsppressive

of drug induced structural danage to the drug treated

al lografts conpared to the Qllograft(s) fromthe

untreated control recipient(s) or conpared to the

allograft(s) fromthe positive control recipient(s) is

i ndicative that the candidate drug is likely to
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be effective when used therapeutically in vivo as an
I mmunosuppressi ve agent. In sone 15 enbodi nents, the
worbhagd2zb so i ncl udes determ ning that the can#Cdaise03/038993
drug is capable of selectively inhibiting Jak3
cell proliferation in vitro. In certain

ependent T-
drug g*f e fgéwlmﬁﬂsﬁurwalvp%d%t(ml@finé@a|a_uagr'aﬁ daken from a suitable
donorCaanAi1dab @ whithide fré&'fp_iéarg gi.{ﬁﬁ_léﬁ,e (Hg %}?}glzn#%p%?ig gllu?fgion and health promoting

Jpotential are providec

conditienstfar the| apirmalsde) adeinisiering dheaganPisiategirug fpedsheofadt least one animal, to
. ' v i.nhibiti n T-cel |

o LSl bt 099 AR 5 e coprom s g

in clajnpp) wierein' and & lacgeaah ICN(@KE) ahd BMiscO Stai staklag aQEi€ive control group;

' I Nto ui.table recjpi.ent animl; (b

© of BB kS BB’ G bRk Rl nBR: i ombe:sgen uneated control

recipie rod i grovgi £f) f deterinfien Al JFRA 15 surtie Al ﬁﬂmoﬂ*i&&ﬁ_ﬁﬂld'%gaﬁ BEeach recipient; (g)
cand.dafe.d ug to each of at |east one animal, to

performn&g,%uatg Oglciai: "é(g{nétaltlplé ef Eﬁcg @tloggaft @gcb@pé@spg)candldate drug related structural

damag@atBl BB AIRIgtaNY 2§ 4itathE] (WNCordphriny HeIRBRR Qfvitl tnR83MY the candidate
one animal, to serve as a standard recipient or

drug iigc}lﬁa%%ﬁsfel@ﬂwa} Bt changewineaelpl werafieast (Donogrthe équienisons from (h),
detemﬂﬁing%at Eiah SR Lk S&Q(?Setf%eearﬂisla&rbﬁﬂm%ﬁ@ic%g S oc%rﬁlo%fmzfgii to the drug

recipient or roup, eterm ni ng ogra sur
treateq plipgrafts cempired tethglallogréifs) fiom tbauiirentedicpntesitrecifient(s) or compared to

e 1B50RR) Ep PO hSUBLIRRR R IE Bl FRch e arg s tkety o

asSsessi

be cfffatireegevitn wad hthalapagicatyt in asvApp| irC ahRnosaPereédNe agent. In some
time and the dr

onpar,j n h | L ograft survival . drug .
embodiRgigdl ﬁﬁe@p@ F"g& ineldey b?t%‘%lﬁfl& fhat Fha caedidate digdmcapable of selectively
inhibitilg Jak¥ adpendeatt®-céll prolifdritdntiAgipoMpari sons from (h),

dfternining that enhanced graft survival time and | ack
of ¢T3 PRefueBbPdmetin i vale mathadieot eyatuatinge wgndidate drug for in vivo
immuids@ipr&6iva bbietiA bl reAIRA AR, ctaﬁdi%z{i? dfil li?gfe?efrgtb(l Birst [RMified as being
I S o?cn‘par 4t {'tﬁe

the untreated control recipient
capablg (of gsdqesively inhitiitiegdekh degrodént Tvesll poviiferation ieoizpi. &ht gejhoildsncludes (a)
. indi j ,date drug i.s. ]ikely.to be :
Lt R T M AN A S—
maintainng hasupgrides anehedth ntromdigs@ndiidnoidiehe agfaBY (dYRAnistering the
. atures an vant ages of. the present invention wll
candld%tgcé% %P%aé:g e?a{? a\lvili]elagtg ong gpimal, to provi eaftg)qaregwreﬁgnent or group; (d)
adminigesing 6£9640P (H0d1 38) aVearBsof al RaWBné ARAMD38 389 as a standard recipient or
ugéggséeossggs BRI EF DESCRI PTI ON CF THE DRAW NGS
]

PCT/ . Df .
group; lfi%’.fe aging ptlepst QRS TRCRFE Mimabinitealed dp gaitve awdif wiiteated control

recipiegf o6A8GA 1 detrhihad) alBElE:aYe”tlcsfn]ﬁ\ka:I; e RILML all?%raft in eac% recipient; (g)

HA- activated human T roliferation cultured i
perforping hypfelogical sranpnasivanefecash the rllogifinend assesginggmg Irtlated structural

5 N t . e coptrols, .5
damagt o, 4 by LI B SpIAEBL A FORDRLR e nd e ag
induce@ Adaiqgicy] NEuatLBB yhamges) ek @ich eillograft;) aid3(i) deine miskesdmpagitond from (h),

' Lon _wh cultured.in th esence of
determifly 0 ShileBd B3 NAEPrE A BB e sl FRE A gRmage to the arug
treated (allbgr2ft§ édmipardd gshe AReZ4R(QrivonY\E@RtiEBatbd éﬁrﬁroﬁfb@?iéﬁ‘éts) or compared to
1dan Ition or no |nh|?|tLon @Z,649641P (NC 1153) on

the a %%@hé&%lt tHOSHLVE EPIYrol SRIRIGRA is indigatiye thay thee@ndigptg drug is likely to
be effectivoovhae updosphpsyicatly Hvibd ab YURBRAmYRoSBhrless A

2B shows t he e(g,fﬁéect of 649641P ( N(_3115.3? Hgﬁmﬁ%&nf Fhese and other
embOdlgl’?Pfsvé?téﬁs gaddyantegrs 96 theresps diisation willi kepornerappareainwitiTreference to
-meﬁm@@hggawﬁiﬁmugga@g@ﬁg_the effect of 649641P (NC1153) on

I L-2 activated Statbb tyrosi ne phosphorylation in YT

cells. Fig. 3 is a Wstern blot show ng the effect of

649641P (NC1153) on IL-2-acEBvated p44l 42
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ERK1/ 2 phosphorylation in PHA-activated T-cells. 15
Fig. 4 is a Western bl ot showing no effect of 64964 1P
wORMW4HESBY on activated Fyn and Lck in YT cel PeT/USR@3/038993
5 is a graph showi ng the conbination index for a range
of CsA to 649641P (NC 1153} ratios for survival of
Lewi s to ACI BPREIHPESCRIRTIQNON THE BBAWINGSF gs.
6 AligE 14y ds prasanbnshoming: thp e sq-damendentgifict iof #49@IP NEIWSHgon yo/Jak3-
f nd CsA on
depen%lgiﬁ fﬁfﬁg %é;tkégetﬁ rh&l%?igzlles (155 H)I%ﬂfe%ili %ﬁg‘%ﬂﬁﬁhe( %éﬁirfgg)r.presence of 1 nM
humarrilg2 (@BI- 9 (PARAL-7 ﬂynorﬁﬁmeﬂ 6 8reateld@ontedd.i S ShOWS the
gnb ed eff cts of A _and ng (sirolinmus or SRL).
Fi'tf 'SES & BRI SHoR e BR iRt e T @&9%6%%4@mghhﬁ3aagéakwersus Jak3
de en(ieh@ial SE| Eﬂﬂ&aﬁ&ﬁwﬁ?m%ﬁuﬂ aPis
b NC1153) gpe0|f|cally |nh|g|ts gﬁﬁﬁfﬁBgmkhabjéﬂgﬁé%BRLkﬂ)Orﬂw
Jak3 aGBY?t“’Jl(Hr %é‘h’ cells. Fig. 7A is a bar graph show ng
t i el
i P 2 e SRR SR B IR 6 eeBo4 P Ivc1153) on
phOSPhqrvhmnat Fign zw StthB IIL-2. acKivaged 72$3|t§3roamFAE}$phm@layi8n $n hlﬁman YT cells.

e 24586 YARAS: Tl OGRS o 1 SR R Do

humaIDVErQﬂllsg hFlgam sboas thedfearoflGudba P (NC3 15Hh H-Y adivaied Stat5b tyrosine

7C i raph of cell growth inhibition over a
pmmpmx%quﬂlixfﬁ§53 concentration in non-Jak3 expreSS|ng

Jngk atis aalsterd Blod skovidh@ fRNASIt FHA06AN PIAIT 15H U A- f‘h&ﬂlated p44/42
PHA a%P ated T-cells (Oﬁen boxes). Fig. 7D’is a gra
ERK1grphogy Wé%t@wl%PHﬁmcﬁV%t% -ogls sus 30 NC 1153

CRIRCHM 4 Qlesioh s sﬂo&fﬁ&g o~ eﬁ@ét%‘f’ L’ﬁ%@ﬁjP ﬁQ‘C Plng'f_gﬁ Q&%a‘ut:ﬁ] ﬁ'gn and Lck in

utilize Jak3 and the conmmon
YTcelgar graph showing that Jak3 autoklnase act|V|ty is

Offpe61sla) %Hh%ﬁ&ﬂ%ﬁ ¥ BABRAG. 1n<%§>lfor]al 2 %)g of §5§ %@@61} {)br (NC1153) ratios

Vi tT 0 ana f rminopur
for surgial Df hewis ko A@Isecmmhi rai eyrt allupthfisest ed by

r.oSi West er t int e.a nce or
DPRRERR R BRTNERhe s S0 W Solosmsoor sassor
(NC1 1mmmsa&aa/c®3&a&3t lanty cengaas.cHigl 6A qpa;xt9n@1fsa\1c§5149@4 Jng 6B is RAPA.

5 wed | C5Q of t el
Fig. 62 SO g S S the opbinet TR G o A RALA (ookihes @y SRL). Fig, GE

shows Eie@&mblﬁéﬁ &ErdBOPOSA it @9@4%&15%1153) sel ecti vit y.
Fig. 9A is an electrophoretic nobility shift assay

(%%A?)A Bure eahogiosine SRy R MiE1 lémmmﬁca(ﬂmﬂmmgmwth of Jak3
contalrhﬁkhT Réiss Flékﬂ Ari 48 gral‘pF sﬂgﬁg%&ﬁ%ﬁulﬁgﬁuf)ﬁﬁ Pl[IA% {il\'}a? human T cells

PHA actT1vat ed S tr I NCr easli ng
was bl@‘-‘dfpﬂ:bhthle andicated Nﬁl BAYB M]@W(ﬂg@]hmﬁﬁ)lon with Tdas &igl GBeEldGFIACS analysis

t ed
ot Ry FAOPSGPRREL e A0 VBT, TERL A i s i o
overnight exat stasmdd iBﬁEZRLcQ\A@Yan@ anghihs. Figd7C %5 | Iﬁoﬁ%ﬁ%?dvﬂh Bih®ition over a

ﬂg raph deponstrating that 649 41Pb§3ﬁ

range ?% Ngé Wﬂeﬁlqn 0 BYela3 ceprarsig Iygiap cellsabingk dlamonds) and in Jak3

contain$gQIFIdA iabSkaRat V@ (0}?&1%0%@5?' nFWg Pib Jis 5% of el hl hibition versus
?Me wWeER g

i ndi cat es whet her the cel re sti
NCI115p rcgnegatrationiip tTheedla stimalated vhat dyérkinepittos plilitey ok iané the common gamma
chain. Vestern bl ots detect Jak2-Stat5 activation but no
I nhi bition by 649641P (NC 1153). Fig. 9Cis a bar
drigphiscebasrsanhathiowingt thatt JaB2 9GidliRase NCHilitybR) direttty bleclted by 649641P

ovon S8 8,15 T BLE 46 3258 e i

and testpd byPhdphbiydsan Westah bl ibihe alsedsOmt fredecd G100 YIMHA T®and/or drug
ki nases (FGFR3 and PDGFR"),
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Src famly tyrosine kinases (Src, Fyn, Lck, Yes,

Zap70) or serine threonine kinases (PKC and PKA) 15
wohoswkzasy| ation of a substrate. The activity 8CTiUS2003/038993

control is plotted as a dashed line. Figs. 10A-D

illustrate the in vivo effects of NC 1153 on all ograft

and copmpazed, 4o cmpjrc&s @g%@qg\;@nsg} gfopved LanviGs@bf RppréGimatedit 2.5 OM, which

parallElg GleHr&NtStio] dal-tﬂ’)\f %Lﬁ@a kiglney allografts treated
for days with 41P NC 1153) delivered by daily

i Kigs- i%%y- C@qn@ﬂmtr@tb 664196% &@1156) yleaiivitly. g&ig oA (is ia@ Ndlectrophoretic

mob11¥%gglﬁlﬁ%aés%f S@MSe&? é&? 3Iot\m htat]g%%é%p @bﬂ\%?i%@ s Jak3 driven

transcaethm/ éqc@ut-SZﬂSetjly id eii’HIzy aatladtecg a\/@ge trebfed . witl Gne Q@M concentrations of

64964%[’ SE%?] ) 1y ﬁg?seea(fepgl}cfn gﬁéﬁ%ﬁ&@ﬁértepgg ¢ eat eg\p{eglra‘@g@\lfﬂB activation

by TNRylkwasNcL dfitetewitviariedsane ekatrhaht %t%iow@@}é%&%- ¥ik%B £0PWestern blot

ates the synergl stic effect of

autoragag*fa‘pﬁ rc{gaqom}ra&gg rt?,at d¥a 4]d>a(}\g'é]el S fails g Ankihit A‘@selyatelated Jak2/Stat5a

Slgnalglg;;}bsdﬂl"gd%g’zﬁléct%lﬁgﬁidg?yoglado)lngﬂfcgar 3 I‘E?El'l?e?ttﬁéj b rWZIiC stimulated with

prolacPB d@ﬁl k2 Saf:tlva@]@g6ﬂl1qsp]qqmmmn¢33\jes‘a‘,nd b@ssﬁdf(téqt dhit2- StafSSa)cnvatlon but no
inhibion & 9@64111/61‘151?3? 65%?%@ ,@ﬁ%}ard%ﬁl%ﬁ%tfatmg that 649641P (NC1153)

denonstrating t
fails t, affent dreopetivitn nfimubipde kinsseabfhecthah Igkizd 6411%4&13 QNCSB n33) was tested at 10

nin evel
(open B8] U EAVPAISELI £f g Lk'ggr' \ﬁ.Béact‘égg? 5B HAGHERY nd BDGER ),
Sre fafafly gurodieinasts (Sut,yiyar Laeyef, Ea970)301¢ @énne'—tﬂebni‘ﬁ@ RInaSk §PRE and PKA)

hql est | . R
ARSIt W
aBigs. hmA‘DDI illudtia@Sthe GAVEo eB0ctE bg'NCI}?rﬁo@a 5&@@&11‘,9,99 lﬁ% 10A shows

to.Figs. 10A-D, except that they show the results

graft YRGVAIS oA CL R Tepipisainent W16495Mﬁ<lém1415&)afde‘s¢agadafoed7 days with
649641@?&81 165)@Rercl b?'dglly 11@ jedeldRL (lgﬁé 1{ g %gll_gcjvg& Yags éli}ght panel). Fig.

raft survival 1n reci
10B sheys @qusmr‘gvalgp glmlmzﬁﬁcmmstrmn’osm ddys avithod496HTH @allﬁ(%) delivered
one treated rats

Y I T
thereafigPG38veak op & Phdayeyitir iGang/wg NIC 11 SidareRd %gsd@ﬁ v 8fal gavage Fig. 10D

938 0.44 35 d
o BT L i o P o 2 L e
reclpleﬁi@'&f mm%%ﬁ%&fﬁlt@&ted 184 Kayshewodqhe (N?ﬁ %5 S163k (dark Rars) CsA

t WP938 al ;
alone (E%Oe,)é tats y@@@ﬁ%ﬁmwgm@@ﬁ@gﬁ@%a{ Pngol evel sI OEI g.
18Bs. | NN adr8 SriptRadf §Hs£5€ r&luﬁ@fd Bﬁstra{:hgg tha]c:*ei%lsie‘ﬁi gﬁ&?fsgx) is not

chol esterol l|evels. Fig. D|n Icates triglyc

nephrofexy anggiocs pef %,féﬁpébplldlmzeta@hemsevamgzd ty3Erimdicatties levelBl(Fig. 11A)
serum J:I@é’tﬁﬁm% cléarifﬂcg%fi‘lg ngllé &{um %ﬁ&eﬁ’ergp&w &E?P‘f trlglr{/]cen%es (Fig. 11D), LDL-

fornmul as o oun
cholestgret | (Fig i EEE) candi lﬁ}DIbcltdlafsgprolakBgd dpBndeetuler adalisplayed in mg/dL.

0|ferat f . T-cells inan in vitro
Hlsmloéﬁgleays&?%& 22 Shtowr?ﬁ? o&( Er ght circles); PRL
é?gsm]ll&tlbake (ad@lbgowltds ?hg%Sl%A@)aXéEBﬁgﬁt?ﬂhﬁﬁwQier}gsultf tWlth the meso
stru of each _conmpoun shown as a sa
sereisipr o e BT 1595 e eI RS MRS B Frid for allogra
surv1valSJhUWI&6c1pi€1&§2 6f DEW 1081e@alogrifid FigqnAl sﬁg@éjm(sihastur\?}val of f untreated, CsA
internedi ate the enzynme Janus tyrosi
alone ﬁ%tﬁgg&g%%ﬂlg?e treatediipts Fig. 128 rshorws conepatisaedfl one dose CsA alone, one
dose W93 Médd 18 bombativeh Wil AN Ehnd! Ao@&rcﬁfésA/ﬁPgﬁ %06@3énatlon élava?ue of 0.44

conpounds identified herein, especi
documegfs s¥ngrgistisdnterectiinni ch bases, which sel ectivel y
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inhibit Jak3, may offer therapeutic advantages over
conventi onal i mmunosuppressive drugs such as CsA,
woKsRBs2:nd RAPA. As di scussed in the backgrourdT/US2003/038993
section above, RAPA inhibits nTOR, 15 whereas CsA and
06 bI cks CaN, and both of those target nol ecul es
d| dgy 434 bﬁhém’ the tpsultseof fipeasiy iagiaypoo RSS abmasi igcopiration with CsA.
Fig. ﬁ3ﬁxlh@1c§tésd§rlﬁlfl EI%Etﬁn% 1 \leﬁt g@gtmﬁslhdlcﬁgg(%ea%ﬁ RES e?llﬁg?r,]ﬁ Il'sig 13C indicates

confined exclusivel y
cholesterel lgurlndiigr ]@Mn&catym‘pigb'cgﬂdesl*‘lgl BE Imaihdages HDISs EaWbl@SFlgf 13F indicates
LDtheﬁ i s were perfornmed seeking to identify and

aracterize antagonists of Jak3, which thereby
i dligsbild AB eBPAﬂEs}foavn’tHe)chelfmcIEﬁﬁndﬁ@%lﬁ deRimiRaloh\ WB¥Boundls and their

d oth d
i T N —
assay. QAPE-Ofstienmean{iipat | blﬁﬂ'@% | PRIO S8 Nadle '@r@ﬁ%?u a(giﬁ dgﬁé) B8tresponding

ﬁ ure of selective inhibition of I'L-2 s
Sﬂum¥?’énn“9ﬁﬁ%whéﬁ@ﬁﬂgﬁﬂﬁmvn@éﬁﬁﬂﬁroI|ferat|on conpared
to pr ObmtAmEﬁPBESCRtIP ﬁkﬁﬂP FERREB‘Fr uc(ﬁur j

T-cell proliferation, along wth sone’s
sithitpdies deseried heesin iafseconfimwed they atbiehemicsltintemhadiasd—the enzyme Janus

tyromrfeﬁﬁllfﬂté}e?(s)gaﬁg—lg%ntw"af' %gr mg T—CQI? aCth&%g]i,p ngtléqr]}lgm allpgraft rejection.
Certau:chmpo@dg\ﬂen@@eﬁ heF¢1g, esﬁeZAlBlDlm&s c]takﬁﬁdfd@ﬁ leiIﬁllldhfbﬁ@iﬁS@Hi‘éh selectively
1nh1b1t3]l R& t?er tll;jlé)r?@eug? 8?)\%#%?8 %VeBngVﬁ’ét%téh’ér?@%%?ﬁﬁ@glﬁ% drugs such as

CsA, FK606, zth RAH’A addli msmm@ed o) tha/maatgeckhnaas%@t%n Mol CRJéAPﬁ' ih¥ibits mTOR,

| a (Fl 25B and 26B) are inclu
Where%%@ﬁ@ %ﬁﬁlelggggﬁ‘i&g%ﬁ dnd oty these| tudeh gnateaudesi dispday ubiquitous
expressiofl (F6MES FhusiRe B@t@ﬁ’t Wﬁfcesﬂes %Ffect?xclﬁpct,onﬁ%to&e&@ré&ﬁ CF%SIOII is confined

stated in the Exanple A representative co
GXCIUSB’WGQ ilis lymplgyd F@ﬂéﬁ’fﬁ@fﬂﬁ tieelusbnaT andoB lyrmhombs drug 30

dﬁltlt?aﬁ’l§s§ sdHiahe Ees&%&@\%gogg)@&j %ﬁ[ﬂ%ﬁg 1%&‘1? ﬁ%{ds glfuéiatenze antagonists of

in Fig. 18B (denot
Jak3, Whiléhffheé@ly igkibd e entireJfakdy iof FﬂClﬂR—defmnddnt pathways. Weleoup of Mannich-

er. for abili 0 | ograft
L L -
concerft@tiorghr Drbesemzilucle derhmstrsﬂecﬂ k&fe nﬁ@ﬁﬂl@d af s&&hh@ﬁﬁu@ﬁlﬁ‘l of IL-2 stimulated
Jl\/% rla cul ture and treatnment. The rat T-cell
(ie., g 1 écell oprpB%"éﬁaéliop,y ccawé¢d0'5céd)r<ﬂ90tg)r (PRIgt gtimulged (i.e., Jak2-
dependé‘ﬂl)l'l"-c{eﬁ&m@l@i@téﬁbm AsHasien somdBSr Bl ‘ﬂ? siﬁlﬁp%g&%g A Elbwn by their

2ag%fe al, calf serum (1ntergen,
structu 45 §igsc R 15398 3/1hg gggapondimingBtoryactinty of each compound is

shown lin Gligd! 844 08945 WM 5P ﬁ@w RE I%Eﬁlts cﬁrhg%ay% Bll’nlla}‘ 19t those of Fig. 21A, but

penicillin-strep onycm 50 |
with ay %@b@étdil @@é@ryt)punéx PEPa/aos 0O2he Fares kbmpenad anF@d 20Br tladdition to

Manm{hg Iﬁ%ég wﬂyﬁ@f éo ?%1;] gsg&lp%gng% ég}(/ﬁﬁh bgﬁg e%iﬁé} %raet %n%ﬂlded among the

Compomﬂﬁttw@im@gda Gallomiimg (riRtdAls ant Ig\zﬁﬁrﬁdmétﬁbds \Y/&eh@éﬁ ,%ex8&t as otherwise

S escribed.23 T es were nade
stated 1 O R o BT A, Fioh erzd el byits NCT drug
databadeﬁm&ﬁmm:manmmmcagtaiea@orﬂ% dhetvalin 9ab.f 1988 déH&tQ@fv@%ﬁ,s) which
Next, «cells were treated w

t oki_nes
demon%&gl ﬁan%&@%ie flyeatl aﬂg nlghlglftlog A0 g4nop v‘(emteitpg Jyrtlzps for ability to prolong
allografl @@ 1viaDAEn &9 VorhBindtA WillOBE L a5 SRAGK 'f&ldrl?L#; ﬁldugela%oxué}twcf

nnj ch base 649641P (NC1153)° was genero y provi
Qﬂeﬁﬁkﬁl_dﬂlaﬁah{ma_lsu mock Col | ege of Phar macy,
\ asaRt Kk Saskat c
B e e Aol s T FoFpbed by Dr. Pete
Gout (Yasie@vst, ifanadah miasrerpwa 2n RPMIF1IGHN wiith Roeh estal Bals &brum (Intergen, cat. no.
Switzerland), 10 1L4 or 1L7 (PeproTech), or ovine
prolactin (PRL) supplied bylihe National Hornone and
Pituitary Program National Institute of D abetes,
Di gestive, and Kidney D sease (Bethesda, MD), at 37C

Cel |
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pellets were frozen at -70C. Proliferation assays.

Qui escent human primary T-cells, YT or rat Nb2-11c
wo2005%35905. 0 x 104/well) were plated in flatPOomSewE/038993

96-well mcrotiter plates in 200 | of quiescent nedia

102 iE@ he 5 absence or _presence of 1 nMIL-2, -4, -
0 % wlutggiae HoM HERES, b/ -Jprpd prpsilin-sireptprgyaie £5é> IU/ml and 50

ug/mi rr@sﬁ&@idelgfp %&d?%réoz\mﬂéghl% hg I%D(P 'nﬁll}na? 21?(1%&19 ?Ulgglﬂﬂ&ytes purified by

pul $Rd hours w
1S°°e@fugﬂ®nl(f10alh% HM iSviesdee Gibbstown, le) avegd pla&olfemhg@msnn (PHA)-activated for

72 ho[sng 'Zl% P}e]b?éq%ld '(c)lgsec%}% @Q?ﬁ‘ﬁﬁm %tolqgn \Aelzlargsz) i 3 E@ q%xésggl}t %& é?YfS}ﬂ‘},g 6% incubating for

24 housi in(REMBIadardediag boitsjitiag 10O atal aile ssviinl befded @XPoshrd td BRokines. Next,

cells ngtgﬁi g’g gxglfylg{gz%hce%gﬁtgn mgg%‘%éﬁﬂ% r?];ﬁhp%éqs%nbed below in the figure

descripfi6i& € The elhni& b&deS 64 EP (REVESS) ORasi GEnepRiElyS ige
T 100 Ty & buffer@%lOS A eg Ayglowtd of B Jonathan
Dimmacls Goplpgsgo blihag@qw{ Priyersity efnSaskajchsivai gpn, Saskatchewan, Canada. All

cells W&s ﬁfeh BeAu1ded Fah 1R, d‘l-‘[blﬁﬁllt hlﬁn I—gb 3-I4RG z1r%asel Switzerland),

i ncubat ed rotatlng end over en ours a
IL4 ofilk’h (Reprceeh)5 ogpying prsdrctie (RIS Supalhﬂdl by thetNaiona Haimeedand Pituitary

pos 830 AR IEBMET VA Lo B S, FRRBLEAM s cn
pelletd ®EBIOFenek -f0BORN St at 5a (a.a. 775-794) or Stat5b (a.a.

777 787) 26 Ab and i munoprecipitated proteins were
udtipssentihymag primanu T ws!lni Y h oma@ﬁ\&azrﬂc T-cells (5.0 x

4 h [
O SRS T APy At o
absen@XoiSpSsaaerplf d 1uffLel, GZU%PQ)M%}QIROCEQ%IZND or PRL. Next, cells were

L T T NN

uCi/206 $i8ly nd BRPERA SfRb Sibérelias Giltefs, 1ojahyifiale h¥iBsSHNPTas analyzed b
di ssociated in SDS—saé%ge buffg?ﬂaﬁgﬁﬁoegeagggté o5s analyzed by

liquid)gyopfiflafian eewding a6 rProviendy SBerimACE oundiag stasduditerymiques that are well
knowsRREH 44 ons. Proteins were transferred to
ponV|nyI|dene dlfluorlde (Innnbllon ,. , cat. no.
biliaay : LY ecipdtatiore vanalu®Wegtern blot analysis.

FI'OZGlg g@ﬁé&ll@%i%ezre thvn\ﬁlfeé E){é rfceb | ni%t Sﬁﬁlgﬁiﬁ% {rw, }I\B]]S}E E&d I}'g]ﬁ dfi*)r\rl]\e_l{)J]cells/ml) and

clarifiahby bmﬂmhgat(oﬂﬁhlspre{chsly 4@1ﬁbedd%lFor hlﬁnano’5 <35] supdppitedtvRre incubated
Bi ot echnol o I nc Lake Pl aci or_ phospho
rotatmlg 43&1;1 ﬂer,\;aéqgkt%{ ?\Iélﬁ}lrﬁﬁb FAnaithienies @Sul/rgeg,cqul%pal rabblt antisera raised against

peptidBP SR YRR iR ufigle BOORRIA Y JaiB! f'rﬁhov\gcﬁ(ﬁ Ef ?gq 194- gﬁ4) carboxyl

t he above anti bodi es, rabbit antlp o- Er

termingpsEas SitSadan- 7754 MDrAwH BB D Ammmwﬁpltated proteins
were é?)ﬁlt&i%[f&b%ﬁ%ﬁfﬂ% Eﬂl(tl g hb%%FeéI}Cgtan R%rgsgg}a ePhaImama, Piscataway,

NI), sqslinasntaslfet gurifiestton] Md:hﬁeﬁ hyrbogimp i3 X S@S%ﬂpﬁ&nﬁ‘er (20% Glycerol, 10% 2-

Mercab@gtpeénro ri(l;_‘ip Wtﬁ%t IQ@@%% rgwp%ﬂ(\éﬂgl N t(i;f?g;{/lfw@s(plgﬁ%) foy fyminutes. For

phosplliﬁ]).ﬂh(pdﬂa%?d aﬁﬁibbﬁﬁat@l’j't% p@b‘ﬁ todl c@Nbydatd-Rks diABLiABORI F55- gaﬁale buffer and
Cat no. 610163 [Fyn] and

I OSCl ences
R e P T ol O H R N
to polﬁ&ﬁ‘yh@éne Asdl§Y (Iﬁ&dy%hﬂoﬁe SRdob i aS) %lg[lﬁtg&g YBe(iEo ) as previously

?p lants. Adult male AC
deson‘qrqq} 1 Westgns blot 3021960 gy peﬁmdn@@ fexthmnpﬂghs amrine anti-phosphotyrosine

monocﬁﬁ{aﬁggﬁoola?ew sl rtﬂ%xa%ﬁ@ Lat: ze- N%%gg %P?gpqglogy, Inc., Lake

“according t e’ gui del nes
PlacidCdi¥y ot Qhospﬂatpé4/%é rMaﬁko(de Elnglahd @%labﬁr]}iverly, Massachusetts, Cat no.

5101 RSB B e b R E B 2 Oinre 3" ooctona pa

het er ot opi cal | y fron1LEM/doﬂdfs 10 to AC reC|p|ents
using a standard m crosurgi cal technique of Ono and
Li ndsey28. For

hﬂ
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I mmunosuppr essi ve drug eval uati on, transpl ant
recipients were treated with the Manni ch base
woanpmarsdo by daily intravenous (i.v.) injecti ORCDUSZIVAI038993
gavage (p.o.), alone or in conbination with CsA or
RAPA adm ni stered daily by oral gavage. A control
Erk (Blfaérﬂ}?g@?a Ses Diggos s CriimmiEd @20 mereditued] 1: 1®Hone blockmg buffer and used
as prévRfkRy d%@ér?oew& &ﬁ}ﬁ@?ﬁ% st%ﬁcfaﬁi = flAl’\H% es %Pé‘ﬂa? \loff(:) ovm m tthe art. Blots

survival tine was as anl
Westqrpedewitly pabitt amghmpﬁm(s}yomneam}ﬁ’ﬂmhd néi®clo8SlUbSse anti-Fyn or anti-Lck

antio R TEP B A Yo Pl LR ot 0 By I00S7 Lok were aiea
1:1008 imybip¢kingbwudter by preeiboasty Sesstiedi’val test. In  addition,

Mt ween the Manni ch base and CsA or
@)ﬁu{gﬁ‘@ lea@l @G 1 el d gtvis (LEW; RT1') rats (160-200 g)
obtainad aﬂoﬁﬁHérlﬁlgSﬁquQQﬁ%qéﬁ(IncﬁﬁfabW fN)"?ére léjal%g f%r ac%grdﬁllgjltg bR guidelines

£ th conbi pation index (CI") val ues
of thecammal Walfare CommittegnRaty giersshaused o lighit= dndadhiptiatnec-controlled quarters

d lvé}{ It ogi ¢ Eva tl
an glq(2 cﬁfg%dl)g?tgﬁttgcé gg f)?"t%\%)e%%_%k %ina]%lanteé H?tsré)?ogfcla@y from LEW donors
to AgY gaeipients| beng ad t sanderde rmlcmaatrgxdalastedﬁﬁﬁlﬁé | BN ahfeLindsey?®. For

LEow. Al .day 7 posttransplant, kidney
lmmm%g %g%sg]?? \/vghevt‘ﬂ(el A apwlaé'glﬁeﬂpgmf—ﬁ pEW ‘i’ig’ pyith the Minnich base
COYHP@M @Ntdaﬂb’ Gntﬁ&ﬁlfﬁs r(DV) uﬁ’r&]zioﬁsbﬁ bl ghNipe (IEQ? haikidgiey, co%ﬁmnon with
al fashion consisting of single

CsA oﬁ Ao%c 1}118@6&%1 c}ablm 3 gRYpEE hit @antrel graiwcqfirpeipients remained untreated.
Some re@mlﬁtQWSreLtE@%dtvﬂt}Qéﬁ@ bARAPR 419&S Gr[a\l? )§ﬁ1g1v§f]91tng $as defined as animal

Surv %éﬁiécu on was . nade fol |l owed by three
v PHPPORIng kidngy, transplagt. | Bresregdiseprascated aAntean alrvival time (MST) +
standafill @BRAticAl (S, $dekd %%eﬁ@c‘i i 9%12 1cXYegg‘lgﬁEa%c u(;xv\%)ans,qlswwal test. Tn

hemat oxyl I n- eosi n ScCri preV|
additiogs fh gntﬁltaﬁfﬁfdhl?e@w@@dhml\@umsh bzhsatandiﬂsA ok ROV inls é\hﬁila&_fdtby the median

ffect Agysflegre 0 n accor.dance wi
M hgysst an dg(r) éutélgioa hﬂ W@% Sliﬂ%tF 16’%1“%%{} fder, QCIt) values: CI<1
Showeiébmgrgﬁﬁangbllamagomsm GrZCII=ﬂ] ap@ntze ﬁlwramonddo dneys were

Hribabilbte LB Sion, A BT esehifids o RN GRAT sty eloerats idney

allografs &@re’ssatacbasfj’&sdfrﬂﬁatl@md EAAnBRS vhid &abw! RadED ﬁéost X\fé lant, kidney
at.hol ogi sts used sem -quantitative sca BS

allogralff SER R0 iy B S GRE v oheenrits Rk 65, e Sbots 5&) GFach kidney

was soctisnddl apahhientitaP TRhHhakorfs -
interstitial dar?age in n‘(l)J| tlﬁﬁglgg)%kslng%}gyﬁoég&#& Ry followed by three

consec%xﬁdpgﬁlo%gpe@t@ g@rregﬁtgphc@hdﬁq@ganm@ﬁedlswpmwﬁ madq;foﬁdﬁdd by three
more c@ﬁsg@utrve %Qgésécrjﬁ})ﬁ%inigc%sl gﬁljgtﬁés%) 01%1 nu IFS o?é(g §§§?S;Qe%glfglﬁ% were stained
with hmp@@@deq;m:(}mm; as Hescribed premaulusly21+ og X?ig% g;tsaéladrd%echmques that are
evere.
known ?%@ > 88%?%@39(556_]6% as ﬁf%‘&% Y race withhg qtqir{dﬁrds established by
Socwtysfbf | Fitaraashlur(eEMEAplanBrtiog, 20T m/pml@du@f RRAEYOere %@)m buffered 10%
formahhr S@i eorloc‘;él l.s wer ehge | eted by, centrifugation (20,000
JFOFSHiTn Oxmighte) 3-Lh higilgisq sestiony Wershetdingdr Witly eprogressive

hematovyiinbldfﬁsm ((H&Epre HERPRS, 1¥d gt &R
o [\ég iy %%_A_F 1o m&Hﬁe eft p OIBE{L’C? n‘%eda%epigtqﬂgﬂtltatlvi scales of
ight my (QSFPIIPIC é‘fg]laaff’l aﬁsqg\s élﬁ:ddelgree @ﬂ mscmlgmﬂgptglqmerular changes, and tubulo-
1nterst1t£a$ Wafbgel 8 chulttghe Ridn¥s & t

oI RAAE Bl PR ey e o
graded pg@ = nprghapggs &t *c(sﬁ% & ﬁgZSQ(eBI-Fef 26\&59%, bed U5 perpbedinyBlvement. A

0
similar S‘%;'L?!érrs\gﬁ’lle%{@@eab JI\]/E f‘J—L bui f a? HEPE at%ga% Sy severe.
EDTA and pr ot ease |nh| bi tors) and h| gh salt buf f er
(low salt buffer containing 800 nM KC1). This
fraction was then isolated Iy centrifugation at 4C for
10 mn and supernatants saved as nuclear protein
extract and stored at -70 C. Gel nobility shift assays
were 10 performed to detect Stat5a/b DNA bi ndi ng
activity using a Stats DNA bi ndi ng sequence
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to the pronoter of the ~-casein gene
(5' - AGATTTCTAGGAATTCAATCC-3') or an NF-kB bi ndi ng
welenmae3s) 5’ - AGTTGAGBGGACTTTCCAGGC- 3' ) . Bot h pPODAIS2003/038993
wer e end-1| abel ed with [ 32P] dATP. )
Label ed- ol i gonucl eoti des were then incubated with 5 *g
ofEMSA Eleetreploresic modilior dife nsyay (EMM) Dlugdr vehicR b1 (DMSO) treated
cells »%l@ E@étédﬂ & C
PR e g bR A p0pBiE o il i weshed i fve
Volum&& 959/& MM FBIRES) pEXLY, 40 tnsMVIECle 1 e MIgeDA0.8 dawi 1T, 106 nv PMSF, 5
antisera specific to

Dg/ m%{ g(t?tg‘l'irh §" & gl?tgg%stg{m % (5 5%@/[&&]@1@)6()% KeHriiegeds then lysed in the same buffer

suppleBiepted chitto [1 &g WP-40nand, inSaatea £6F B misAn 1c9afhenﬂuc1e‘§ %%1%4189%( pellet was
c ctively) as indicated in

37
resusp g U4 g P a0k B R BEPS, PtclweobnU mM Mgl 20 M
KCl, @BIIQIOIHDQ“ITGOQl A8 BEOTAL B hBtedle HABRELERELEh Wi £ buftS(low salt buffer

B rotein COpr| exes were reso
"°ma“i518¥ ;§ ? Yt Be T figctionrivasi thém golateﬁsayxceiﬁmgmmht 49 for 10 min and

supern@fafts sibdl 43 1910}%§r g )%Héte i sgorex{ J;l? ‘g? pggmo%ﬁ)lty Q{uft assays were

Sa | es were | oade SV\Brer
perforp tcUptatSe/b DN bdeng Iaﬁtwatb/ylsﬁg h Statd Dmobl?{dlﬁ%‘lﬁﬂuﬁké 8&tresponding

to the P%rﬂ?)‘?@t& [a%o% ng%{n a%e%g %rﬁl@&?’{ﬁﬁﬁgéﬁ%@ éll) lm?,an NF-kB binding

clemerCd & GAT: ﬁAGG(éGAGW"D@@AGG@%l%HQ%Eé’s) whtd &dlddidbeled wifhy [“PJAATP.
i ons. was provided by Dr. Jonathan R

t
Labelel b orRtebIEE R et St Bhth et cmelianexegadipmtgumin 15 Ol of
blndlnmadﬂ (SOAMBAIR(ING 33325 ﬁMngC?4 OGR! %@Sglzée%\ﬂ aLEqI ®Yor 2 1. For

ose iden |f|ed in Fig
supersIB 385aYS,\ ABIC wﬁaﬁp.%@pﬁm@mteMvmh Aride of eitheCanme rabblt serum or

antiserd §REIGE to $iAisY eS't§t515 %
?ﬁjg 1C 0] rT(:)p oun d s de S C F. Pgboe/lé-&)héﬁfme§x§én?an&%%1&ec§g?l E%; éﬁva Cruz, CA;
Cat no g1 180K @nd pred Re¥el tespestively) e invinatsdah legeralaidl°@ldbel h then incubated with

[**P] 1a§51@(! Mol@h@%&oﬁhé fozlrfg i 495 o ﬁ,Frel\é/q?alltl%% bJI‘he(]h\IgV%Q}R@ gomplexes were

I ers suc aric
resolved\,og 5)% a(pi(yjacsﬂgmgie [E51 coﬂmmng 0. ZE/bi TBE ﬁillfbﬁdaad%@pl‘étiﬁrlmn‘:@% x TBE buffer

hn| rocedures may be enpl oye
for 1 ¥ BLIUBSY Ssdrfifi ot BaddRea BOISHER e irpash vmpaanct approximately 2 h

at 150 ‘Frtleaelnédsb rﬁ@au%ﬁl\dk i C °
e A T S Gy Pt
ARGS A 2 S0P ns. 5Tlgrp@n@gmﬂ @Wéﬁtl%(N§1153) used in initial

1nvest1§aEb1$e€Wa§r r@ﬁdéﬂnﬁ ]jDU %ﬂ %ﬁﬁr
° | (]\L%) aded rrgs 1 a ﬁgé«? ’g;rf] 55 r%versltésgcf) Saskatchewan,
Sas ato,gg,( Anaga.n G ARHPRNC @ﬁ@\mn othe[EMlSﬂ'(Fﬁﬁds (iddhdin}\thay idendfied in Figs.

14B-39_§%2/%Nrse F%%B\]/AAT Ia‘\lsi’ E‘}H&g 11_%{ lé? glewsgggwﬁl ancer entelcr: University

of TCX&A&Mﬂ@mOHwSt@uTm c@hef mnp@yﬂdshh:Sdrﬁ)Iedl Gerbenayle p¥dared by any suitable
38993 ounds can be found
methodlg ggf}% gétﬁ%gl%la ?T g %P’l@terlfﬂéra ke&gﬁ}t%avaglhléle from suppliers such

eri o
as  Aldsighl (Elmncadrréo ,otMtimke_é:kGHs Band B[%%aaéStSEBulg o). beLOd chemical
exa sarelllustratlon

; fol | owin nn-Iim
synthes;g Qg%hﬁ 1ques. Wdé%{x‘@%}l@f gﬁalplpg@g ag fetgforth éprefenveasichas Fieser and

Flesers\lhiﬁﬁiﬁlsﬂ I&!I{tOK@ANII@'SWTﬁE@fS %[[P&lé d of qn&ant '
mt _the invention in an nl lﬁgghﬁwﬂé} éndl non\S/, éﬁg) Rodd's

CHEMISE%‘? O FAREP GEMFRERS Bhalames b6 41 S@mgmaaals TBlecvidarSoicnbe Publishers,
1989); ORSWIQMCQQDN@4%%%S(IC4@Z% fv’ﬁﬁ\f;@(fur d 0369 9§>]I MBS ADVANCED

referred to as

ORGANIG {(HEMETTE ¥ nidlplen Wale ahd Sy 4ithBdigieneamsl I4reskmbevA@HERS/E ORGANIC
TRANSFORUA 6% (R)I'Cﬁ:I Ci’ubi}lshers Inc., 1989). Additional guidance for synthesizing the

16
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H3CA O CH3 H H 15 was added to T-cells undergoi ng
Jak3- versus Jak2-dependent proliferation, as
wdesmrostssed above, to test its ability to sel eeCTAlElqu3/038993
inhibit Jak3. Fig. 1A is a graph show ng tlie effect"
of 649641P (NC 1153) on proliferation of
compQnds £r1 bel Eqyad die the pRFAlicad fitevattedfoh xmnpld -thepliSications of Dimmock™ 3,

anda%’ét%ﬁ—?@&? ’HA- activated human T-cells (5.0 x 104
[s/well) were cultured in the absence or presence

ofThe ﬁqm)whngnmn-limltlﬁ’g exgmpléslard illhstraBéns! 3£ the CAAraMbrlidlics and uses of a

t f 649641P (NC1153
repreégﬂ&é?eﬁ %1#(9 )geIF g&%% ll:H ﬂlf;é)rg}%{u(l)lg apd are@pt @g%FOehr{ll%ﬁ‘éﬁ lwp’g@rdm any way.

Examﬂldh [13 bgrot mﬁifMalﬁﬂe@BQe/@%hﬁ’ 119§y 4 hours and
rate raql o Hﬁro e plo on the
F@sgfé’@teés@%@“ i(BisthmNo®; DOWaB69.4Dmatsooreferred to as

Nan)Nﬁ@atnﬁ etk iR ARRORoR hows the
ef f ect 1of 6491641P0 I(\)IC%SSB rhaVIHE)thﬁéz#l%}agft%%% of T-cells

cultured in the presence of the Jak2 activator

(prolactin; PRL [0]) or the Jakd asti vator
(interleukin-2; IL-2[.]). at T cell line
(Nb2-11c) was chosen because it sponds to either

PRL/ Jak2 or |L-2/Jak3 stimul gtion. QJI escent rat T

Bhin the
presence of the Jak2 agtiwa P,f{ ([o]) or
Jak3 activator (1 nMyL-2|["])q, W th |nC\|\eaS| ng
concentrations of 649641P 4 NC 1153)H (or di’fat e; 0-100
M for 16 hours at 37C. Cells were pulsed with

4?2 thym dine (0.5 Ci/200 1) during the final 4
was a g”t% Toqellf Hgde&gcg@g,]qkﬁeﬁer@wdamependm porldidretibn, as described above, to

test 114 @8ilie) AQLIBGivBOhfiy fak?' Plg elgko a 3% tﬁﬁfe p@%sg' L0%or 649641p

expressed as % i nhi t| on
(NC11pR)son irdideratiors aﬁyﬁ/kak&-dbmndent?%—actﬁ&tedsﬁiﬁm TBellsl 9Quiescent PHA-
ly inhibits

I
actlvat!aﬁ}lﬁmﬁgdfgceﬁé rﬁ%éﬁgt 1(%]; ﬁ%{gp );,%El}el\]v wied g ﬁb‘ﬁ glessrcece) presence of 1 nM
humaanLGiZl (wdr BL-4OR), drnlmar(m)cwltﬁfmcﬁhs?xﬁgé%ﬁhe "l%%ﬁ%r?ﬁ §49641P (NC1153)

2&8 1153) pr oved to be equal | ctive
(ordinaygyHon 3¢ @usrls Bt H1°6} Celds wetedhen pulsedszpdngﬁ]-t@mldme? (0.5 LEH200 i) for 4

hours ﬁggn%dr%&% ? Paﬁléo%%gﬁeg rq?? é’:# r@géqg%g@ﬁggqxg?egsedeafs f‘V? %ﬂllylt?on of total

cpm ﬁW@MS@miedﬂamﬂgsmn%QW/ 052359 PCT/ US2003/ 038993 In
Ri.0s 2-C 649641P (NC 115 on the
TRSPRATE G Snbey (C GRS n proilradorvat Eetliscultured in th
presenceerfgheclak? hlct’tﬁ/dtoif\(ﬁrdil@étﬁl PRL&OBX)I' e I\J/,Dﬂj Jbtl(/gtor %Iggrgukiml IL-2 [m]). The

(T %g’% gi oncent rati ons (1-100
ra C% ? O35 Cheish Seerer if eespards FW@GUPRT@{H&RE@W - (tleSstimulation.

Quiesc¥t trdt 1 dalls @5.0 W figh @éﬂs/v&e‘ll?] “%Peood‘%({e&iéﬁ tl%t})rg% w‘%ﬁ k2 activator (1 nM

|nnunopreC|p|tate ant |
PRL ([g]) ¢r faled aativatontit mMEILa]mp hnﬂymmamg diﬁﬁbentﬂﬁoﬁsr&Vm%ﬂP (NC1153)

I h t nd bl otted
(ordmai\;enk tﬁhlog BB TE 56 ar?ﬁbw %&gﬁt}g{g@ ith [%é@éﬁm&@;sﬁlcl/zoo ul)
during fhledinabs ﬁmﬁﬂs O it ssAyefiet ﬂl% DNA- M‘rﬁd?at@d/ fa‘&ﬁilﬂa%led probe was plotted on
theabs% gg fﬂélatlon of Jak3 was inhibited in
SR &N SPERHENES YoauhiPiGan B totd gem g md&qmatecﬂ sanimlersets (n = 4). As
shown fﬁTF@E' IA?LB 45kQ90p WCIB& Ee%cgiggly%ﬁlg 3%.%5 23 ﬁ V‘@eglt &)éﬁ,lg)% PRL/Jak2-

Referrl ng hurm

dependqﬂt Sc(gllcmmhfgra@gnvm Inhmrtlm(lz& aithough 19691 H |UNC§[>1532)H5?H€&'& i0) be equally
10 649641

c tr ons
effectw?%t%@ﬂi?»'lt% { chf; ?eéatmd F%?B@I@a’\ggfz 1h- 4nqnl4d{,e73 thgj seme compound
was 3-f¢ld mage efféctinefotr irfhibithQOTaRM thdr Bk2-dGRhHst YRferation.
i mmunoprecipitated with anti-Statba p and Western
blotted with anti-phosphotyrosine mAb (Fig. 2B, upper
panel ) and then stripped and re-blotted with Stat5a
(Fig. 2B, lower panel). In

cells (5.0 x 104 céfd S/
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athird test, the results of which are shown in Fig.

2C, human YT cells were cultured without (a - b) or
wei2003/062359 i) ascendi ng concentrations (1-100 RELT/US2003/038993

649641P (NC 1153) for 16 hrs and re-chall enged 15 for

10 T h 100 nM I L-2. Ce
o g et draoellE (st drsihanky Sigkosignalpatiway i shovn
Humay’ﬁ?l“ BEILY \pérgtzﬁlﬁged"@vﬁllibu@gbt-l B)RPGFRANEL Wagéééﬁﬁlg'zﬁ?ce(ﬂ%l‘gms (1-100 pM) of

anel en’stripped
6496%Pt W(glrléB) for & lsblrs( ®dgre-palenigodérr IPamiiujes with- OF)ak swithout (-) 100 nM

IL-2. ggélgs?gfe\f% nhﬁ/n%%l%éﬁ}tgg 241 %/J?g§ /]i;E%b T&%?’%a g lﬂgtttede with anti-

phosphbtyRRing mhb,l as sh}dvtm mihg*.lZ)A, tuppéh’ paml ‘hné eeh stripped and re-blotted with anti-

ol i tion, results O of a . , ,
sk Qe | 45 I P b TSt N Seeobit | DU B e S H phit hich. tyrosine
phosphb&/1ioh &€ TalafwassapieidNg a (9GS ddRndNCALES) bi 649641P (NC1153) in human

concentrations on |L-2-nmedi ated p44/42 Er

YT cells 653 A YD sorslataith thaseeshovvy in Big. 140 Rbertion nowwlg- 2B, human YT T-
i t { ith . O (. t [: ..
ot ik XA S (8 S ), PHBREE T binons 1100 o

64964&@5{6}4:11?51)%:12 his3gndfrewchlehged or a0 thihiewil (Fratig@dud @)100 nM IL-2.
10, nj nut es Cel

t he sence. 0 7C fo wer
cells S Faarispared efth S-S S akaPltion: Patsdoapmeigesphotyrosine
mAb {FigNsH, Qibb@ldpi Zﬁ}(?ghdg?kl /p&'l‘ﬁndzé -Bi$eddarith Sheh (B, 28.1Bwer panel). In

ant i ho- p er panel), then
a third fept; H’ﬁéﬁs“gfﬁ af waish éﬁé@OWﬂThFlang mmana KT ioplscyere P@M@?d without (a - b)

g0 MRS . U0 By R 63, g

for 10| mihutes d‘h’dlt (ér&i oEWid:h(tuZ (2600 ndtILen Celis WammnﬁnoﬂeblﬁuatéﬂT with anti-Stat5b

e 5 G R Mol B heRA S B ad Te 16y o ppne and then spped

and retmbmjmmhpsmer(mlgaa(ﬂ qmwatpdmg YT cells were
hour s different. 30 concentrations

tured for
ﬂ@zﬁé@ﬂﬁ?nﬁmﬁ‘@?f ﬂ(f‘fls%%ﬁs/fpfaﬁ Erieatinyivayia deadaipisprojeing She, which
binds kdTHIOPHLGL P Qﬁegg%ﬂg}lﬁﬁﬁ%g% %oecng%i l?%ellalﬂghfeia@lgn. Fig. 3 shows the results

ant1 bodi es and
of a signlar exrleozehido yhoss feserilzadtabbodineghigh iRy pifect bfwsnersling G#P64lP (NC1153)

conce,&_t?gloﬁg OQ lIBtZtrS?%XMe& E449£% Erkl%/zn %oors h%%laté@g\lg/?sglg%es%ggiec? 5Quiescen’c PHA-
activa@)dﬁ"ecqllﬁrmte trédfedoeitd DRSO (@oiitsol lmmsraopj) @€ irpiehgihg conskdtiations (c - i) of

t1-F d t bl ott ed th
49643 NG D0 ioh DB PG B e .45 thepigseRcei o i 47 °C dprcl0 minutes,
Cells %Bﬁﬂy@?\i([lqh@ RS RNYshie sBlaPlidEsh Yok I@D@”ﬁAGE}’tPan%ég%? %:?VﬂF membrane

extracts were I mmunoprecipitate
Westeg p ttgq‘qwlﬂlL@kl rhasihpadid2 Exkb2 \fepperrpanel) StheyDstripped and reprobed with

pan Elgtgit?lﬁ{)gcﬁz(géﬁ r%gln-é 2"%9&?’5/ 19 g[g ?oca@%%ﬁg/@” 1@1/2 Th Wie results reveal that

otyrosine ant|
649644 B éNC$15r3') pk@e@ TaA emadéntdal lhkﬂ/éohcm'ahhn iralntoanl kelkant i bodi es

g rYggéeelﬁg cg v%lt%bvelgrex%e§%ac IX%S%E @(F ggﬂm%%l%g\s/ %&I:%%ngﬁoﬁloxvn by testing

for themntyenineaphapborylaticDGtafly) YT &Bks Gvekd .culfiies eof @SUblis with different

e TN R R R

anti-Fy1e 6t bt Lol autidodat anldiv&teeh Befitel %thbéﬂtloﬁ}ﬁ) C%H%Wr@élﬁee ghtibodies (OPY),

Jak3 and Jak2 responsive cell growth

then sippod; ame-blgt&%ﬂlﬂpar{tkbnlqwﬂv%sanﬁb@@%eFf& dtshows Hhp results of above
iBHASEBY; | g

e A 03008 TSy M AT Wy v i

anti-phgsphatyrogipg eeifbodiss (P ) Ghiwsh rew), ahé tlearstrippod eed tre- b]lottelh with anti-Fyn

oS50 B ol SO L G o s

Stat5a/b adapter protein Sh& and Erkl/2, as neasured
by phospho 10 Western bl ots. 649641P (NC1153) was nore
effective that the previously described PNU156804

Jak3 inhibitor, displaying an | C50 about 10 ~ ~,

Mor eover, al though Stat5a/b DNA binding to an
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ol i gonucl eoti de probe was greatly inpaired by 649641P

NC 1153), this conmpound was specific for this
\Vénanﬂsxﬁétion factor since there was no effecPcmnmzmnm§&?§w

TNF-~-i nduced NF-kB DNA bi ndi ng. The 649641P ('NC1153)
conpound did not inhibit DNA synthesis of non-Jak3
blotted, ity 3 }-ﬁlgasnlmmsmmmwpdlewmm éthir o, e st¥BhéPidfe-blotted with
et AL AR ST TSR B Sl vl mete Sabare o and v or wi

Ki nases.

ascen(g19§4 1R niN@Jl 1539 r avhtenButistisv @l 1000 Ell\@}sglaﬁeh% -i). "Tids¥ Gesul dts show that

ts were treat

oo TR A i

| ke doragahy/readlisghow HANHA 1@8&116%] 1gﬁ’iﬁlt rﬁo hrﬂg@ s and Jak?2 responsive cell

growth ?géf’? Eg]‘%;wg’fél n%l‘y%/\ul 64$64]|Pn Nt isanwa orord efferyise \bvtd’nsrﬁptﬁl.g cell growth
5 al
with an.105, abBut®.5 @VI. Kidrddv O /08 hg ﬁ%f&ﬁ&glcjl r% bitpg ?I%F%rrfL7 driven cell

onbl nation with oral gavag
gr OWd? Bt W?@HCWUOWHQSOMQM?D(DWS 3geng IniEite@ by@8kne phosphorylation

of Jak9ahd MEBGr k. hanfely St hadBY RATIRERI SR D %is esgined by phospho-

allograft survival In a

Westert blags. |6ﬁ96|4éB|(é1C11533| waemSt: ergrckige %9%1ﬁeVI6 4ggs})fll%ed PNU156804

Jak3 IHhN%T)lrp g@gﬂﬁgg a géo a%{‘]uts P(E ﬂeﬂlg\dgqeg$%1lﬁoiﬁ\?agh g@tﬁaﬂt IPNAgbinding to an
ohgong@eqtrdatpe@betmsk@eaﬁl@ﬂh@%ﬁdﬂﬂi}%éﬁ%ﬁ—ﬂ; g%@%l'ggyglgg C&H?c\/dn\é%l/as specific for
this tr. nsc tgvgf étglb Sipe ?@%aé%g%%%%rﬁ%@rlnmwNEmB DNA binding. The
649641/1am(e515\wb@n15@h@ WAk RGnniby DN syFRelk RN %{nﬁ §55 e%graeéjyn.giﬁuman Jurkat

ergistic, Cl>1 antagonisti
T‘Cellsgm P?tfvéagngrf : aélgqlma }ntggleg@temgk Br Hyﬂ@ymsmy kﬁdahc@g raft

uavwﬂéctﬁfﬁ%ﬁ'ﬁ% E(NCLI53) on Allog xg,ld)

673596?51 phecdin vizvoveffe;cts7 rdnayjsntp of. kldne'if ﬁil&t)gﬁafﬁa%b& ﬁ/@-fed %@h 649641P
(NC1 1?3)C1*0r 7 daya%eélilgg%§we(%atﬁlyoﬁi?er f@n%%@g/ égéglg"g*l ) remplents of LEW
(RT1Y ﬂ!@nﬁw@@mma@%am%%ﬁﬂﬁ ¢ NajetBcns fgrsmammé@ 5.0, 10.0, or 20.0
mg/kg Eg%lﬁﬂfggzl’.l Pé%afé%%%é‘@h@lﬁatlén ;qtgg)raz gg{/qgé @f 2.5 5 021(50 or 20.0 mg/kg
CsA. TRe 6496467 (NC@J.S}) given- forte (%_e?lé/%%% }’} 51% gil' ial gﬁ‘;a% i)rglonged rat kidney
allogra§8su§/i\2f§ in@ %)fe-ge@@dent fashion, as shown in T able 1. Since 80 mg/kg 649641P
(NC1153) p.o. produced similar survivals as 10 mg/kg 649641P (NC1153) injected i.v., the oral

bioavailability is estimated to be approximately 12.5%. A mean survival time (MST) and SD was

calculated for each group from 5-6 experiments. The combination index (CI) values were calculated
by the median effect analysis (CI<1 shows synergistic, CI>1 antagonistic, and CI=1 additive

interaction) 2%,

TABLE 1
Kidney Allograft Survival (Intravenous Administration of 649641P (NC1153))
649641P (NC1153) CsA
(mg/kg/d) (mg/kg/d) 649641P:CsA
Lv. x 7 days p.o. x 3 days Ratio MST + SD P CI
- - - 8.8+0.5 - -
2.5 - - 9.5+15 NS -
5.0 - - 122+1.5 0.01 -
10.0 - - 18.8+1.1 0.01 -




2.55.01:2 30.0-4-8.2 0.01 0.21 2.57.5 1:3 30.4!':L
11.3 0.01 0.27 2.5 10.0 1:4 41.49.8 0.01 0.11 5.0

wa 20042543520. 02. 9 0.01 0.53 5.0 5.0 1:1 27.65. BCD/UB1003/038993
0.38 5.0 7.5 1:1.5 33.2 11.8 0.01 0.26 10.0 2.5 4:1
254 4.0 0.01 060 100502129 865001046

649%@!@459 on ki€¥ey alll ograft survival of 649641P
(neflesd)  al gne(mellieh hl st 6#241BsCsdy 3l gavage, of in
RO 98| on |wpohx 8glays s| shoRatio n Tabl MST. =3 | RTR) CI
recipients of LEW(RT11) kidney alllografts were

t regiped once dai Iy by gral gavage forZZSQLay@; V\utrb(ﬁo _

80, or 160 o/ kgiq.— 5 (649641P (INC 1153 Fomeor_—1n
conbinati-onlw fh2 avage of 2 1§ é)i‘il 0 o999 o -

ng/ kg/ d CsA] A MBD and |SD wer-e cal dul Bmed4hor leadhol -

group from5-6 %@erl ments The corrblﬂauslgzl ndexo §CT) j

T ARI l_ oo

le UecS WeT' T© L,al bUI al. cu TADLCT L KO AT 0
Survival (Otal @9age Adninikirat i ngsﬁég4lP 0.01 -
(NQ1453)) 649641BF (NCL153) CsA (nt/kgg,g)m(m:]/ kg/(pm 0.56
1P: CSA|p. O. 7 days X 3 |da T1 0 (V5]
o 6o S8 5 1 a0 B2 X TIoMP0TER e | ot
80.B5- - 18|6 5732 0.C015 -1160.0 - 3044103 3.90.01 0.27
0.0091 - 2|5 -148.6 1. §7n91'¢@09§,,' '4§49.978n17' EO(ﬂl 21 011
U. 0 100 —- 2172 47960 U000 == 200 =242
')géjn 00011-_ 20290 20404/ 052850 pct/ 10082 38994-01 0.53
64956@11P (NCL153)5(ISA (rmo/ kg/d) (ng/kg2Tp +640641P:(HA 0.38
NS (@ 0
o0 L Cale b 13 baqobobla bo el b8 glly Bhlg | 026
18037 0 0006 o 4925200110 0 411 360 236=@9 000001 0.60
10036 80.0 5.0 1601 36./16 4.2/2 0.00012d985% 5 0.01 0.46

The effect on kidney allograft survival of 649641P (NC1153) alone, administered by oral
gavage, or in combination with CsA is shown in Table 2. ACI (RT1%) recipients of LEW (RT1
kidney allografts were treated once daily by oral gavage for 7 days with 40, 80, or 160 mg/kg/d.
649641P (NC1153) alone or in combination with oral gavage of 2.5, 5.0, 10.0 or 20.0 mg/kg/d CsA.
A MST and SD were calculated for each group from 5-6 experiments. The combination index (CI)

values were calculated.

TABLE 2
Kidney Allograft Survival (Oral Gavage Administration of 649641P (NC1153))
649641P (NC1153) CsA
(mg/kg/d) (mg/kg/d) 649641P:CsA

p.o. x 7 days p.o. x 3 days Ratio MST = SD P CI

- - - 8.8+0.5 - -

40.0 - - 12.3+1.26 0.0006 -

80.0 - - 18.6 +5.32 0.0015 -

160.0 - - 31.0+3.9 0.0001 -

- 2.5 - 12.6 + 1.67 0.0008 -

- 5.0 - 17.2+ 421 0.0009 -

- 10.0 - 21.2+4.96 0.0001 -

- 20.0 - 24.5+4.28 0.0001 -

20
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The results shown in Table 2 of MST SD were assessed
for statistical significance by Gehan's survival
woesd4/0583obi nati on i ndex (Cl) val ues versus CsRACBASE01P38993

(NCI 153) ratios calculated for the results 5
oresented-in -Table 1__and these data were graphed as

| M R~ g B A

645%%{1‘%%1##) 5. @Gdnsi dering that ¢sA oral
bu(wgﬂfgr’d)abu t y(migdkedd)o, | @IPPEPIEKAP (NC1153) rjati o of
£-0. X Bdays 2: | meck Ad4ysl | shoBadiobet t{erMsYnesni sm (@ = CI
0.1 - 0.27) I n conparison to CsA/ 649641P ( NC1153)
ratio of 1:1, 1:2, or 114 (Cl = 0.38 - 0.60). | The

rredi2 A ef f ect anfdﬂ(ysi s and the conbination index (Cl)
_HH;Q'_WH@%Q t0’ calcul ate Qt:"nl\ ol al?’ﬁé)#: ](9F04 0.0002 0.30
i nt é0fcti on betweeh 649641P (NC 1153)288E9€3A.| Thepoos 0.49

compppation of 614096341P NC 1]45E) and30C6Aﬂj nz 0.00]. 0.36

K HOoC
\® A>3

Syﬂ§6gl stiT,as—conf+rred by—the—-dl ;
Eig 649641P ¥NC115 )/Csléﬁlfatl bs 3616 4.72 tlo_1.0001 0.51

were the most effective(Cl 0.1 - 0.27; Table 1).
ri ing the results 649641P (NC 1153) showed
fS% Servtn iy T ablg 7gat MST STk wdreesssesadd fgrstefistical significance by
Geha@ygmlvﬁltestdoses of 20 ng/ kg/ day 649641P (NC1153)
delivered i.v. for 7 days produced a MST of 24.86.6
d &9mbmatian ipdB0C Dy elues Wemsea Pd6496HtE NC 1185 TafosAlchlated for the results

Presen@’é'l‘lylﬁ)i];ﬁﬂuj]rzagl(ra tg%/ d;ﬂ/tad@/}érf %864159\%\'(:1 1753) S ?){35'6 e%lg that CsA oral

blO&V&@M@ﬁ'@'@SL?Q%,fQ’Sﬁé%Dﬁﬂrﬂ (NG 11 53) Caed atl4ome: 1((:{2 1 5nc(1:l bs: tlstef)va&f better synergism
or a e- gepenaen eftect

(1= B RN S RS RSN S0 o 055 - 0.0)

The mggiah) eﬂ&@ﬂﬁalys’ﬁ%d G ddhibathtibh BRAENRIY Salud @'&% k&oRaRPhLEMe quality of

[ eraction in graft survival in
m‘f@fﬁ%ﬁ%ﬁ%@% iogedh TRAt @P%E)S/gmﬁqw“@d%wﬂoagé A$964¢B(NC1153) and CsA
Le
s AR s SRR (190 0 R 81 IR SEBT gpa i o
1210 g Sﬁerqthémtef&wm(@ﬁihy a.07; rﬁjdﬁhgl)day CsA al one of

?%ur&?a%}qg%g resuif® 6g%(§4% 8 (@%ﬂ%ﬁ ors$ lg%%ﬂ? agﬁc\élggﬁaon of kidney

allograghsywyiyalg deses 062@@@@@%4@845@ (Mt]dlﬁg) géhvéreﬂ iandor2z aays produced a
of 11 7 respecti

M ¢h S TR R s Mool o A A SRS sl 240 mekgiday

649641]5n bi 158Y deBARG4EE, HNG (Jrlﬁmiaysh@’?Sb%ﬁ} 59E88 bidysSHoth NPk 0.00001).

is imrunosuppressive in vivo in
Treatmgnt with CGAsHPRNE Trdel 40, ora{iingdigéd ther Fredagsp @rc&lywmlr @Jsstibpbndent effects

e G 1SS oy ReE O AL S50 200D 2001 SER%

reveal(dNGictGB pyrecgistivepteraoti@xXinGirdfy sureifallth $b@baSbE with monotherapy with each
ssue was obt ained fromACl (RTla

agent. f% ?r’?ﬁirﬁﬁt?t g‘%ﬁg%@vdem: dmigisigtiop 0£|2|5dgg/§s/1dgy 6 llh QC1153) alone
producb@e M3 T 68 € @ﬁa}fsobﬁcpa\l\@ .dal €6 'rr%/l?g%a%/ &A illﬁl‘ﬁé' iigi {24! 3ays two-drug

for 7 days were treated for days wt
combn@a%mqim(gmmmys@) tadél.4y®8 eldys (pr0; OO(X)ZD 6Thygbésy r&&ﬁ’d\were observed at

Ve 10 A deljvered p.o.
64964 1%#(6 ?q%t{r?s 8}“ 4: ]! dmﬁg% a%&gxgc% é’ﬂ ues of). %I_JGarﬁlgq 2(7 regpgsiively. It can
be congluded; thaira reendidnakeéioe Jak3 1n11§1>1tﬂﬂ/6|4g64@9§_&i@1@53)V\1‘1atstbeérpldent1ﬁed that is
a rats were

lmmunn‘% ‘I% 649641P quga,lS%gg
SREPTPI L YARAN i -traggniang rn??éiel apd Ryedis aaskedsiynergistic effects
in combi&tioatvathin@dag i n accordance with standard nethods. The

phot om crographs in Figs. 6A-E show the effect of

649641P (NC1153) alone or in conbination with CsA on

ki dney structure. Al photographs are presented at

the sane 200x magnification. Simlar results were

observed 10 in 5 rats per group. Neither 649641P

(NC1153) (Fig. 6A) nor RAPA2hl one (Fig. 6B) showed any




10

15

20

25

30

35

significant changes in the kidneys. In contrast, CsA

al one (Fig. 6C) caused danage in 30% of tubuli as
woizsualsesed by vacuolization and atrophy. The EsAURAMA038993

(SRL) group showed massive vacuolization in 90% of

tubull vvlth atroph and yknotlc nucl e| (Fig. 6D). In
Example 3, Exalug 6 ki dneys from

r 6 R onbi.nat i
A e OSBRI, NS SR e
kidney |a5@ga@ftb@g1aq Bea. tre@feyl as fcr]lolmm redipieme bi loer-safi4id fok 7Qkys were treated for

| h
14 caff Wity RoRRE L BIB e AE PP Do V0 0F edie b oot 10 meke
CsA d\illtfd:rehd Rﬁ‘l;:’é?l’ﬂlbmatfa)mof }M) frﬂg/l@fl%@éﬂﬁ’ \gﬂg@ 1@biﬁg/k I%%t bP¢bmbination of
€ NI SLO S S escri nea above
10 m%/‘?&ﬁi%%j’ Vit g‘%o’gléﬁ%r?“ﬁéﬁlg (NGLESS) bY-Qn day Art uats warefsagrificeand histology
perforinef @8 kidheyisQing Hst e &aﬁlﬁgtm #cbrd 51369 el st-¥id a8 ﬁ{% qg E‘flottamcrographs

treat ment | n

R In th t udy
in Fl%@éﬂ%wm'@;l%@;t ofl #9643y (Nﬁhl 16Dndeneatr larpombmau@smth CsA on kidney
structidé SAl@ﬁthéﬂﬁﬂEs Eu%t esbREEAMEs a?a%%ﬁ%&%&%%ﬁ %{1(1111 r&gseu:ftg were observed

iv or 40/ per gavage

in 5 135 \PaGSPUR ﬂgelo64916ﬁllb ONG1133) | @ig. WAD hloCRAP(Alﬁlmjﬂ Kig.06B) showed any

mgmﬁ@ﬁ{t c }é%qg)chellﬁnggpl 1 tcgﬁast( s%%be@g )6(‘3 (rgglggi A Igg Tr|13n % of tubuli as

v1sualtzbd b)n‘ifa@uoiapﬂmn(mld xirgphtyy Tlior CIOYRAPA (SBURROGEROWEL 4 ﬂn@srélve vacuolization in
groups of

o 7/ cer,i des 2% ch Iesterol
909% o bt SR Pt el dhgDIot o efiondb e d58/RAPA rou,

kidney(snfxnh (ﬂ:{ty geatet afithahy CsMishden pnNes 143y cGﬁlﬁﬁgﬂlJH §ht%we charsges similar to
ensi ty

| ; total , |
those g‘i’fg%rgi E’G(Co’é%ﬂe) grg}qg@%‘g oqoﬁi)v t?rp b@‘ny%fgﬁ!Prd@@Gé irey) RABArwone caused
nephrétBXiigW 5@l hldharhdwever, Rt RBEHLRkiP g@ i€ %!l’f@% cleﬁfg% ‘gg%entlated with

and bl ood chenistrie$ were assessge ers
RAP AT nptaith @4964FP @¥FKI58k udy showed t hat 649641P (NC

1ﬁ5§adlﬁcﬁluﬁeg1\%evlﬁ§tﬁllag cgs@dd’]es( (ﬁ)e ane Oaélwe&'bﬂ%zﬁ Qi(?ltlél’shfeated animals

enhance t o053 Juce
were a)eg| qyekiatge fer the mpleaof tfomcltmmt}rae a:teetgzlplca?@' a(s&;ciht&i \lvﬂfli-SKLn)m this study,

amma@t@%\?ﬁé@ gr%j: P W?@?{ﬁ ?{]33 ipn@ of m_gqlﬁl na’uﬁg GVl‘élzC)‘sA aWdstar-Furth rats

receivésk AU OP 118)010 dn /R0A)/
QNC YA ThRkyid (o RRLeY ol bmg/kyd per

ddi t 8
gavag%, %q:Enev 8?%20"'{“ “‘%mb Vﬁﬁ{ﬁﬁﬂ‘*n( 10msefkephper ghiaeeadftesRl days of dietary
precorﬂ&fohfn@ &ither gﬂ@&lﬁ@eﬁl&lcﬁlo (0%59% m'f)%nasségs QBJQ%)C nei}?{@%! cﬁ’é} or by fat

to untreate rats on a O\N-S&t dlet
supplemgnigiionyd /& giekycgtidasn? 03 hglggelol)SgIOupﬁsofﬁas 5n@arw|ag/7d L4, or 28 day

treatmétho%és 629/ dripEEARRS ﬁ%re%g%sg 4%519%% c\i\é ance g?léca@emtal low, and

changing TG or LDL Téve
high depgity Jcelolesterer @}ENL)C fra@ﬁmkﬁﬁr@[}@éﬁdﬁm bone marrow cellularity;

9 f. CsA al one vs
penphgg%mg%%ﬁ& %n%@l He na 1s§ﬂ35 Weir?lgséﬁsﬁ?q'%gsﬁ%s idefte Cs A
(Tignesdilts 8fztmgsrmuy shpwed 6306964 (I (NC hisghcduadd wight gaPR=0.0002) and

did noP grglg%cﬁggelyve gi‘g? ng{drlc%%&yggﬁ ok 651%1%@%3682“@1‘@ Siilar for untreated
(2.0 0.&hiaah) 4&1454934915(1\70131/5@5110@5@1 @@Q&)L/Iﬁﬁﬁ &&%@é’r@%ed for SRL alone (1.7

NC1153 a_nodest change (32
0.1 L%m@, 30 DRk ahane o QimmLan: FO6AY Gampar it €A alone, addition

f 6486AP6HAd R C P
> | evel s. ot(@%??&uggé@ggﬂ%aﬁ%é aégA@Eln Jé%c eél-%%g()i &lher%S SléL markedly

reduceq gt (9 reanbnpaps)-0fn Goomeredsto turesRl fafE<6n 014)0w-Wh11 diet, 649641P

o1 STLACK Aoyt L 44 ABIAR CEBN G v .

(p=0.0&h dWévdufmhangn@ AIGF ¢rclalDl. levlelsn 64866 t B diduit ieaéaee tHeatyperchdlesterolemic
view of these results, it was concluded that 649641P
(NC 1153) is free of nephroﬂbxi c and nyel otoxic
effects with mld lipotoxicity on high-fat chall enge.




10

15

20

25

30

35

10 Since it does not exacerbate the adverse effects of
CsA in the fashion that becl ouds SRL, 649641P (NC
wQ26@R)05%3ens to exert selective actions on | ynpaoiud2003/038993

el ements. Fromthe foregoing investigations it can be

concl uded that 649641P (NC1153) bl ocks Jak3 activity,
etfectp obCond47-al7i00gpad vs Gut V2.Jmiy/dal iorembindtiory, Bydvatrast $¢ SRL+CsA (107.8

f 964 P (

s Al e 005G G § G0 B RO Mot} of 3% THOL (689.5 67.4;
p=0.08¢(hp ancédtherdlplakraetdmp;@we aflesTercéfbdt (445, pwbm@amp*moamhd 649641P

0 ext sur I gan rafts w t hout
NC1iEbHE € oS ittt S b dh T B 8l \Adad Sy boedy in untreatea
animdi«} 96I6URP ((N@l 1583)had ins RiFRYIESH ]HDLGDDLSMF’?GQE\%H ‘Nelther 648641P nor CsA

ﬁﬁﬁactlon w th %closporlne tg%fro on surviva
reducg{I goranggc}]toaﬂqtr@g@ ats, i sombast tq &ord). Whlle SRL/CsA hosts showed
hypoceN&hO r
0 64964?%%%2 ?idl:!g(fi’)é Cl%ﬁlacer&ﬁ B? e%llﬂe%iéé g( psgé%:’e? . %}56?{915 sA cohorts showed no

Slgmﬁsmacquj ﬁ@nsnmmte@ @ats. Jakvzewreﬁ wmedesum lit oy mmcﬂudes that 649641P

r e
e 1090 5 U LT RIS TR 0 iy
Since titj dpss whtegxhearbatd meadd&mee eifcey oflEh thethe fiabhlo@ that beclouds SRL, 649641P

[ mac 0 ties associated wth the
(NCIfgé?nse%s?? 3’% ﬁleg{’ egaﬁé%%fﬁ lvﬁﬁfﬂ%%fmﬁq & due entirely to
t Beond ieefotegoing titvesigations Blcat be cEiftAGAd Fhat N@&&ﬁ)mcusn blocks Jak3

ngﬁynd th_Jak3, or, for exanple, if Jak

activifj g ogieft syEvvalt dener tndatbysyagisstie with Fodo Appreferred compound,
64964MB 8001 33, &h&F e AN iFALd1M8ivE BhiBitRn &4@1@4 :lcgmgghlgc} foRko- d!e&ndent T-cell

t he Iatter event, it is envisioned that direc

prolifesafign ind i wye exfersied apyivalsc orgeniallografiy wbb¢uttcalsmg any nephrotoxic side
ffectd e VAt ¥sushPe >

effec oy apeut | ng_sf’l )%/h%)lrﬁG g[gg‘{’lfg? ﬁ%@%&) l}%%ﬂt safnerg 1c interaction with
cyclosperatiectatpaelong fhieesnivaen] oﬁthemrgarwlbgraﬂmﬂpmu md:rdal;lﬁg cycSosporme induced

of the sel
reoi A4, 20 e YOEAT 908 bUF, SRBELY K5 e 0 bt o
Jak2 racthited s¢le aﬁdnﬂid?.etharpﬂmt predibhisty dbsfcnbchfc&ﬂ;ﬁduhl@él IA@r490 @8 PNU156804.
i.ndi cat e. npl e 4. Therapeutic

Atthoih f FonqiEGad s e miEoeet A DRSSV GRS SYsgble pharmacologic

properﬁ@sﬂﬁds&ﬁzit&ﬂ witBPthe 28miradtiaén of 6119'@1%%3)%@%% BESSIyAD the direct
of caompounds descri bed herein f
mtefa(i“ﬁwg E‘tﬁﬁéé%u 11 eapipeundayiih 73, or.efar |en=gnpic,né dak3 inhibition is

media®@talyQee86infvd B&%%ﬁ’oht@yﬁdeﬂk@h e %m%i%%) {C1153). In the latter

contalnlng or EXDTESSIng e COﬁpOUﬂ
event, #gp pigiprsd thaipditschidnyiniggafon! ofiany Fuchedckive Hieaaﬂ)ehte or derivative species
may bg's%ﬁﬂﬁ@tgd t 55}%@&%’}/ %9%456) 1P mgi})\/eﬁt {enre%in [fe/ dllcgmde Likewise, a

practi ce, applicatio
precursoy comppurddbatas dakds oni apaml enyieldyomplobitit @lectiyels dn}ﬁlﬁtdr compounds

nction 3 ctivi of oth
desc“‘;eﬂ SESImRY %502%%3 s e@éﬁ?fﬁl?? tl%ﬂrﬂle/hl?ﬂ}%@ﬂa? Beqdéé)&theémdlwdual 50
mdwatas WO 2004/ 052359 PCT/ US2003/ 038993 therapeutically

E acaeﬁLable extent. Treatnent includes adm nistering
xample 4. Lherapeutic Applications, nd effective to interfere with

the sioga (I\@lﬂ@@ﬂ‘!&ifpohﬁﬁ & doﬁﬂm&?%gﬁseﬂtlvgtohﬁ r%&iiéal ggeﬁllness of
nphoi d or el oi origin which expresses K

the gfquﬁeqfewnomﬁs@/e@cnheé hegpie far ommupesuppiessigl Gieraplep@kd gy treating other

patholc%?és of Wﬂh%i }%%P Ry oﬁmfﬂgr%&{tﬂ{ﬂng%r @Cﬁ/re%é}n:glfﬁl%f e compounds are

acid form of the ¢onpoun
COHSlin@b@p@%lyelS@al in T-¢edlrrelofed dseases 1nthunia1ys bl fonudelie vfzt@ﬂiﬁﬁ]ry)ﬁractlce for
any ap%chﬁ&H \ggérg gl 1’5 )ﬁes?r%lre \écg ﬁugg)ife?? g lgaéchﬁig()f tq'}jy%g@&? or myeloid cell function
withoub dffeqtingt the eai:tmhy Odf btherC pvadih ekiffses) rnaffevEh@RAtA 28fhsdsNto less, or

the body of the subject to one or nore active forns

of the conmpound, whereby a 2ak3-dependent |ynphocyte

function is disrupted, preferably blocking cel

di vision. Adm nistration may be continuous or

peri odi c.
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In sonme nmedical situations, the individual will be in
need of suppression of an undesirable 10 inmmune
woes@EmiIzs9 i n which case admini stration of an e€TasR08/038993
anmount of a pharnaceutical conposition containing
h 649 6% éNC 11532 or a precursor or active netabolite
erapeutigally; acpepiable, stept: chreatmentt iReludpsvasdmivisteiimgramemmount of the compound
effective3H @G Rre B¥th SR 2441 9b§tﬁv@ | 4G | ?nbﬁ%g gusdgal ﬁg)f lymphoid or myeloid

ef fective anount of a d|f eren osuppre

ongma\@]@?h eXPESREN Jaks, andoherelpyuinkibit s fnctions Go; exuhiptehblddﬂﬁgiléell division. Such
tter, results

admif&Hati¥d Ra ds) fkﬁ tl{kgié:gf t%ﬂn? dr th%e gc?r{l]pou{l?e]% r 8 pharacgyfigally a%eptable salt thereof,

achi eve OXI Cl
or it nEy et ths fafn @wdinolug&lﬁyl’acthmdmtélﬁhmdf i@t Burfl %ﬁmaﬁvely, a precursor
ection in

l,ant I ft
comp&{n%rﬁ’?:igr b3 gdxin g‘i& W nh %ﬁca}gqbll ch ﬁ)%pg me%e]pzlgfi éhthe b@;}y qf ¢he subject to one
or moreahtice fdrmmmieacr&@ouﬁﬂ wiete8y aN88-d
of tﬁ {9 apeut.i.c. goal ma ggj?t 0 relggn%c?g 4 e&h&?f &?m Is disrupted,
prefery] yg ekip g#ﬁ(i:lﬁéwap%e%@@l Ao ey lmpog@mggwmggodw
J atk Sorfle pROFENinTr 6 ' 8K undesi
) on the subj ectltusﬁ nat d|h§/ é@?ﬂ%ﬁé‘”ﬁl gol%‘ 3? %‘g‘?}féﬂl@g ssfon §f°ah undesirable
immung. respeRsg, St Whiph dlaﬁ?e edmingstraiéen of anusffedtive | ami:&mt of a pharmaceutlcal
comp&gﬂgh @blﬁ&lﬁfng '90%1P e al %tr a%%ﬁulﬁ ?étgvtﬁgxg{t]z}b\og{lﬁewlﬁ ﬁmfégate or prevent

mtigat
the unmwn@imramnegg:mowt Byc&ammnﬂ&ﬁngl@ t}araﬁcm:fbhlhy éf&!dhﬂi Abunt of a different

ity r es onse. alle
mmoDXABAEOE ekt b P3P ¢ SRopBeutin S ekt velaiibiton, oven
better ad:shkbsr giay be emblevalewﬁlm test h@i@B Yo tH Eﬂdﬂh&ﬁl OExBhpBS bt R use include
ct i on.. Adm eﬂi@St ration of a pharnmaceutica

mltlga?%%ﬁ%ﬁgh aB?P %HFJS?W?Pnﬁ 98 qresclioqycin & 3yammaligh stansplant or allograft
recipic@X o2 & @duéeOtridplambfiondoRkAntET ah | fHkr HsthBl3 thqg&%ﬂ%‘% %oal may be to

| eukemi a or |ynphoma. A notable potentia
promojgremissipn gb i fHONIRERE disAase medntee@end.@ge(lm Jali’B@E‘)pencbnt T-cells so that
the aufolAhulYatRel 66 e\ 1>J¥ct§ ?aﬁ‘ﬁ;hﬁspd is '?i%n‘é 3 (Z)ircgrr%e#g%y S‘zﬂmﬁler avenues of

islimted to cells hoi
use inglyde3 admipistesing rgphanmedeniiad] (p&lphmi)lon aﬁd496’4\‘lP rya1isdl e Bitigate airway
other r ot se _activities
T LA T R ST —

Similady, gllengy Selitdrers arag bexlmted eﬁsupﬁh@rdTB@QUhie@laﬂed allergic response and thereby
i cal COprOSltl on suitab F

t

dlmlm% a?rrrseletrtig1 @ergg %ggon ﬁgp]ﬁgat{oHé) @4@6}2{1}_@61(‘[}(}@ copgRyition containing
64964 FOMEIUSR) i$ flsd Epeared b EbbroQier I
A 1ot aa}l Pt gglle gal)?eor 3:0 hl%rroatee t0 ﬁgrgg%%c&%%ﬁdgo %r?gm} B lymphoma

hotaiepriential | advamipge offheransptic Wﬂ%d‘é@tﬁ‘@%ﬂf’%@dd ébtlat}ia’eby selectively
inhibi ua il a6 {
inhibi Q TS ;t}hg‘glgtg‘l lgglggﬁﬁ%célﬁ ogmlﬁ%f‘l fg&g %(6121? (%rr?e\ﬁ? g ﬁdk?a expressing
myelmg ﬁ%prs}nﬁ@‘é bzpp@]pttl@ h@nﬁ effect pn k2, ant other pvotethkifiaw actbiiey found in many
tissues ?rﬁ(gu%ﬁ&utttﬁbeoog{)yﬁﬂfé r stde df é}%gr?%%e'c{égt ic properties of

compoun suc as so al atability,

MM&_Q@MMI (Anphamfﬁﬁc&bﬁéaﬂ S?ﬁlﬁ(ﬁbﬁhcﬁlﬁﬁlﬁﬁ&lb @} therapeutic use
r nat ur e I C are
contalngtﬁs‘égé@ﬁ%lg{ @féltl SEﬁ (?Tﬁg) (g n 5#%8‘]& thﬁeph,agpe}ﬁegtfca{lh accgptable salt or

hydratec Sepofind ¢omitediont bigh Gioﬁilta'@lé dafi@err aﬁdﬁﬁfehg@s%lﬁl ac%éﬁt@ole salts and
sol ubi I ity,

1 bi | ,
hyarard) 5488 snhyokioh 5o dmacomaiyna Sooh vl bandparet to th
pharmatéudieailahertsy, i.ef, tHodewhRa Whvolkdbg, at-fﬁelckthg 'ioH%lcgy\ple]%x Eﬂgqtc))kmetlc properties

he SOMTPOU dis ne atlvelé char ,
of the copipRYN), Pk assolybilityy palgtakity, %@umioncétsﬂﬂbmlcsu o’wtﬁshsm and excretion.
Other {86k URbRprRALASH indilke, wWiidiSlre SHL 'ix%’ér%n E%qgélscﬁlon of the form of the

i ncl ude cal ci um magnesi um  zi n
compoupdif¢laganibaicash ofdhe raymn smatauiels, emse toét:ryamﬁtzhwlﬂlﬁemu stbility, solubility,

tetrabutyl anmmoni um choline, triethylhydroanmonium 5

megl um ne, triethanol hydr oakoni um etc. An

appropriate nunber of counterions is associated wth

the nolecule to maintain overall charge neutrality.

Li kewi se when the conpound is positively charged,

e.g., protonat ed an approprl ate nunber of negatively

o a
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mai ntain overall charge neutrality. Pharmaceutically
acceptable salts also include acid addition salts.
wOohoos/05233¢ conmpound can be 10 used in the for RCOMUS2003/038993
salts derived frominorganic or organic acids or
Exanpl es i ncl ude acetate, adipate, alginate,

bases.
hygroseapicity And flgwabiliat of thseissing tnlkodrage, Whies thé gpmpound is negatively
ch @@ty[asa% & by at | at
Y s NN L3 o« o
Othere?‘ﬁ@h sefvRisTane mcfhmaﬁaéwn, ngignesoheprianoammonium, or alkylammonium

cat1orﬁy %10 I?&‘Fa&&%y?%mﬁg 1?1,3 lrtnt‘%{é?t’yﬁrrﬁ Lanoat gdh ne %eﬂ%%ydroammomum

megh@qihgg dm@ihq;eiﬂydm&micfnmmtee: Ahappxapﬁate Hiﬁ]bﬁéito@ counterions is associated with
esuf fonate

nesul f onat e
the n{r;]g:l:“eglé g tr?a %ln an gvg:flﬁ 0}1 :Hlt PYHISE éNheBeﬁhg LAopgewnd is positively

chargd, peenytopmared Oﬁhﬂbﬁ)rolﬁﬁa&f ﬂﬁrﬁber (H | ﬁé@&tﬁleﬁ» IRk QR &ﬂﬂ{eﬁons is present to
tartrate, thiocyanate, tosylate and

lnmmﬂﬁﬁ¥ggﬁ§ﬁﬁ?HQ%@%Wsalts i ncl ude anmmoni um salts,
alPkainiacd®ically fabJ1SH1S 4R aﬁ@ 1&?1‘&% Yl %Héﬂu@&g A3 S]!‘Hﬁg,] tﬁéaj:otrﬁpound can be

al kaline earth netal salts such as ca
used ifdhs-feEn gfsalig degvedsiom inoygants woggnicactiave basm dfh(amﬁles include acetate,

adlpatgI Q%ﬁla%h WA@{Q 'B%nzqoﬁjgé SoEnéél' AL AT Lﬁ%ye, qfsl}nbl‘%s Clgﬁt& camphorate,

m ho aci SUuch as argin

camp}g)gsuﬂfgnztth cyAlogmtaltebmpbmsﬂep diglhconate, alpdecytalthte] éthﬂ@sulfonate fumarate,
r h such agents as | owe

glucol%ﬁ)%ﬂgastﬁg? e%rofgJ ﬁatglszﬁd WI te, e T.R;zlmoa‘ﬁr opﬁﬁxanoéWd hydrochloride,

hydrolln‘umyde C]Iiydcmbdiée, Dﬂ@ﬂioﬁl?éiha’iﬁﬁﬂfoﬁ@tbdQ&tatQ' Makchte, SMbthMeRSifonate, 2-
di butyl; and dianyl sulfates,

t
naphtl}ah)eﬁasu gzﬁﬁ lﬁ%tlpatgl e E{Bﬂpggoaéee@%una‘qea]gﬁrwlfate@-ph@}ymromﬁ@te picrate,
pivala®l @&ipjdnatel BhdRirafde SartrA6, ORI Sfha n@os&ﬁ‘ty HRBunREA §t¥,| ﬁase salts include
halides |ike benzyl and phene brom des an
ammopiipsaliy 3 o haredl s7 ép@fya%@é@m@@ noetassaum saltsnrdka]nhe emﬂemetal salts such
as cal&&lﬁ hAd ﬁaé@sﬁm%aﬂ@&gl dﬁa‘gc 14 &’g&'ndé ﬁése?gﬁhsagdltc clol%ex @mmae sg]&s N-methyl-

I nhi bi tor conpoun erern nma
D-glugagning, shd rsalic @uﬂllmho agldsrpmcsh 89 angirtine, dymn’m, RhdGo tiheh. Also, the basic

nltrog&*lo%%ﬂﬂg%g%%gs %1 qua (%el‘llilltz tb & Cce Sa%la v%gra[ky? halides, such as

as are
methylk reghiybyppiln apd)\fmi@ﬂ dhiorﬂe,ybtt)ﬁildlds nghdf @ﬂfdbs;idlal | $1f2R8 1fNe dimethyl,

o, SHALFF s BB Y s FET Tl P, e nd s

chloridegpbromiidey, andtlt’)@ﬂésg Qraml |IM11&HS 1% benb@l Aldl Snet: ebromldes and others.
er enpl oyed. may be, as appropriate, a so

Other hg‘?aa‘a?c&““%ﬂéiy escenishlesaliringuds the sulfar skt sthenelita ded mafate@sbs
t &1 JaR3 alnbBitoS U6MPSEd UALShedIRL A Hla% aga ?ogmﬁﬁagcdl Ei a pharmaceutical

acaci a, magnesi um st earate, steari acl
compogifigiy by Eaml?mmgéhecﬁomnoqm witle apharmaseutlmllywdeepsgbtammer as are known in

the art. p%fr%rbgfrngpﬁltdss énaﬁge\éﬁaﬁ (% Vfotwcfer %gﬁg%sya ﬁ%et tlé)FrP’dP s%}a 1pn or 1n suspension.

They wapwee mdrrtulns;eredr brallgu pkreﬁtsragy y@giraykndilIyo 5f Qﬁﬁﬁh&cﬁl&rly) toplcally,
|lone or Wwth a ywax. Topical

oS by AR LSO P 5 FOBASl, ot ot

Examplq% be(qohd knamew 1Ihwdlé apdidde] GeriBades sh&o§ itk OpdME LS, pectin, acacia,
Qns, . i.n _aqueous oleaglnous or

magnesé\”&o*ﬁ%ﬁtee STeP‘a% Pl ahh the iy Bmples o§liqrn @pjerginclsdn sgup,eanut oil,
olive ofl oW aTeROIARY Bke. A?(ﬁrﬁ@pf&Q)%/uQesl%gySng@g—hH‘g%g%g/11%%%1%9?@11 known in the

%? Ies of oral solid dosage Tornms inclu
art, su Hiycew] mangstpaate or ghiepiybdisigaratet dhenel drkveith 7 vex. @opmaloippllcatlons

may bd ﬂaﬁnﬂ efe
ot g e, o WAL RUAC B KyarBbthn b ofoimf et orams,

lotions, ip geieguy @é@@g@onmrgvomm limhédsgo Faxtni euiss orsinsipedifiedR $o form powders.

syrups, emnul sions, soft gelatin capsules and the

| i ke. Exanpl es of injectabl & dosage forns include

sterile injectable liquids, e.g., 5 solutions,

enmul si ons and suspensi ons. Exanpl es of injectable

solids include powders which are reconstituted,

dlssolved or suspended |n a Iqu|d prior to injection.
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carrier is typically conprised of sterile water
saline or another injectable liquid, e.g., peanut oi
woano4/052859 amuscul ar i njections. Al so, various PCT/US2003/038993
pharmaceutically acceptable buffering agents,
preservatives and the |like may be included. 10

ExamBBe,g é’é oral sphid ﬁa@gglﬂprgwm@m?pt@‘glp i eapsulpsprtrockgs) menges gyl the like. The
size otf e ddﬁ@g'eaﬂaﬁﬂt\xhﬁ vg%%vlgély,tm prla?é?%ol% %\ﬁh %8 tﬁ]o}{l bloﬂp iﬁb fn% U about 500 mg.

onpounds describéd hefein inc

Exam@lyﬁpﬁpwl tiheid glosaige dormsgnadetiessatugions, Isus@msam‘rsmytrups emulsmns soft gelatln
f t t end

Y 4 S OSB3 eSS i, .

SOlutlollls tehmlmomad:nﬂemspsmom Bramples of Ghjeatadia kdtid€ iRt powders which are
effective ., amgunt or dose

d t hera caH
re"‘m%%te% E Ve fg%ﬁpgﬁ%"l%m‘ YRS dR fieqhipe il reaiablsmcompositions, the

carrieB $SgyisallyaconrBEE ot 8€tlb /atk nsahﬂ_eh&nanoﬁér fnﬁk%ta@féslﬁﬁﬁi 3" peanut oil for
be formilated for use in animl nodels 50 as
intranyyispilan aIegtens, Alpoavatiys pBHEBRTIEOReceptaly sutirinz sgents, preservatives
and tHeHkb W9 He iftfud-§50 as determned in cell culture (i.
the concentration of the conmpound which achieves a
h&osagen x thnacwhpaj i ompasidns| foP implomeatent thp ribdrafeatiatubeonf the Jak3-
I ad R’ dependent
.select%r@g 1?1%(%1 act%l g&)n{lﬁ EUETde hé glrrrlolﬁgl (l;o&lp()ﬁ g§ ﬁontaéaa&l}? active ingredients
n an gméwnt wefificiont torghichethe hr&emlsd& @uﬂpOse e[ the aeleetvatddryption or inhibition of

d rm pe e of u efu ns and ot he
ks LR L0 BabR98: Bt PRl TS AT SLNEL e
amoumrcadbsecml be ldyeimeiRs agBallayory BELY pRERRRHNNEsaYP R prddBnted herein. Then,
and the route of adm ni stration

f
B e R
range MY ilQudsl inesSIeH as H&Qf‘nﬁhéi‘lulﬁl deM chﬁmef(?é/ | e RhadiEdd Xieéhé compound

of the active species whi are sufficient tornitrlat
whichgghieyss a hatfrmpadmal inhiitiea of Hé’ddepalil@nt prholiforation yndfittle ot so lnhlbltlon of
PRL dEREREnPIBEFatE)Y " ‘Kgﬂ} ed 1o as

mBnl rrlén% ;E?acltoﬁ)v giL %losg ggrﬁlt&lrﬂsg{a%(%%(l %E\ a‘uﬁg %gl)en be used to
more aggyrptefyr @mrmnma aoeng;mfrusbfulaiomon hmlnansbatntl oftfer i, in accordance with

in v dat a ot ed. above, For
B I LT X T A —
and thg @019@% admhinivirationnutitibed) alko3 igstinOk i doaHe aﬁfé)hht\/dnﬁ)intbﬂaﬂ may be adjusted
usi ng

ulation of T-c be.  ascer.tai hed
indivi B8 b o i Dy e SBSH v Bion 57 8YTAgR! tigitiate andor
maintdde tiTHesa¥e dako 1ﬂlﬁlﬁmﬂ&t§3|ﬁ§§@?la§rﬁ£‘ G&RLs" At 'cﬁ%manly referred to as
ge intervals can also be determ ned using
mlnlmela?f%@m’@?wgﬁ%?ﬁpw EWECs)c BrroMESImaY varyfeona dné mmpmédo another, but
beShiifatéd HBRN P
may bL® Ctl ; otr tﬁgl lggnt(’j(;e gi?c% g gfegrd?dgg\?' i?ﬂsé@mlpﬁh ﬁ{ercgg e%\&gttlon tiecessary to
achievg3POR% nkibitipa dfdekd audekinase setivity iima populstfdnecdﬂi vadls may be ascertained
f | trat
using t‘ﬂ@'él?sggsn%f!s%edq}eise%; é—{ﬁlfd?eisgc g ogg%g%:sg}rf]s 151%6 ¢ FQ}@P}’?}&O gmne plasma
concemn@tlofg;e [adeg{iu attaivg/ls reafi| Aot del deyermir@d Nigsing0 MIBT tvahie] OlPreferably the
er procedu whi ch are known in
compol bl B EEEsRe Blpelts BRI VLT B Yt B SHQUEC fo the

desnredamnmlt ofaﬁhdel Ih @fed@lentsARhiEK A1 16¢a] AdmEHdttaabh ‘66 Qélé’étlve uptake, the

e range_ for n adult human i s from about
effe"“%?og’ﬁ ?PSWF&@H ﬁé EaeaPopRd, 1 it§) 2tz metabglite; Cttedfl‘ld@is@s may not be
adequaf¥d ﬁ?fﬁﬂ‘@ﬁ@ fasfa Sbhh |
i St DL o b et ot o 08 G0 S0P SESUEE el o known inthe
art mapog /%%Gé/tesis@gsme rﬁg/all@gmpmte dasage iamogiingyldeintervalli \Ald@chmple of a
ablél \ I N
S g A a1 b B0 51 8 ol SRR PPy, i simgte
or d1V1f1@c{)qﬂﬁsgb0%n expiplergt @@u%&@ardtﬁﬁak@sa@p@hgeed feosh @baialol iyto about 80
from about one to four tines a day. An exanple of an
i nhal ati on dosage range is £6om about 0.01 ng/kg to
about 1 ng/kg per day. The exact formulation, route of
adm ni strati on and dosage can be chosen by 5 the
i ndi vi dual physician in view of the patient's
condition, the nature of the illness being treated,
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other factors. Exanple 5. Additional Jak-3 Sel ective
I nhi bi tor Conpounds In the precedi ng Exanples it was
wdenanstasat ed t hat 649641P (NC1153) sel ecti vel pC0MUS2003/038993
specifically inhibits the proliferation and function
of Jak3-containing T-cells, prolongs allograft 10
mg/k% B?r\ffayalln, Slfﬁlﬁomwa?%@qsa&eésaqnaws&emi ilptyavengous\or evragfuscular injection.
An extah@ofMBh A doRIES rarigh id Sork hB&H: 0t1NAL 1O NGpaea?
has probabl e tg%‘r%apeguti c vaFue flgﬁé%oraébgﬁﬁﬂsg) the) apfifed e)"temauyfmm

aboutjong e,/ foytiEmes heasl Ag skempln of sreinhtletibroicsagedege.is fidMiabout 0.01 mg/kg to
or use as a

abou . XAC 1lation, Tou i !
boutGORRY ?gr #az/r aflé%% Y2 ktahl Iﬁ 23 atF rag?a eg}sgtltllp&an d9sage gap he chosen by

.Standa T nparlson n-'eva 0l
the indivigyakphtypioiands viewt df thiegmyientts condified, @t Aavirt ¥ fhOKliness bein treated, and

ther B PI tion or disruption of Jak3 in vitro assays an
© erlka%%%)vo studi es. 15 As noted above, in the course of

ExantolieS priatdiinal fikersd@atd milgh €obloulid!o O scovery
Dit ase %{vas Escanﬂagd for additional candi date
cOhpBuRtFE CRREHTgIRE 16 aves elemonsietied thay 6499HPHINGIIS 3 Dclectively or
specifibaly Snhikitd ﬁféeﬁ)rglifetld@i&% Jand GRARRBHIS] ak?—%éntgigglggfxglgsh%gf}%%s allograft

.sjmlar correlation coefficient to
survival é’degqopyf%qq;o]gw, xgity.n 10akewiafithéset orlpatiotseittis alear that 649641P

C1V85 82859855186, i.thm .. The dru .
(N_ da? a%alz% IS co ﬁ%@gﬁbﬁoﬂ ﬁrﬁﬁngd adiy u?t"lgglﬁ%‘% HgmB?e'r%ed disorders.
This cemppendrid 8lse aluatiaeea tregmt Gatusenedsthndard foa CorDptsissie it hMating other
. These include donatiaons. of drugs that
d .
ool W18 b TIFE R P VS SRR 0L STAESISe sk i i
assayspmilvratvied studiemed | aboratories. In nmany instances these
C ol dg wer e, added t.g test and pronote the library.
H(%\E@\(} & a %n&p t]a? coursgof &ed%??ﬁ’étdﬁﬁ? 1ga4308s the SCT Drug Discovery Database

was s@inS&DRY 1a08igiond) ah @atsTBEMPAMEY HHAF nHYR sbQe as s(ejle?tive iphibitors of Janus
Kinase 31 ff3 ctiveness for its originally” propose unction
masegridalidn Semeoynds thehdisalayede ssntharicontliatorceefiient its thed'seed” compound
AG49,0ng9hodtiA VABLIRS irdfbit [ the status of
the dr(l),l L ts.ast ruct aggjoangglr‘ gg%fa?’?eg%dact ivity has
bEQALR diligarithine Theb¥@r grug datehizade cavhprided io$ hupttedsad thousands of
WB&K ener at ed testi a .dgs ,
compor g pd(})lﬁt‘sheax? %Fggéag%?%dle féél{ﬁ}?lq%susgaggaqug% wg%é. g"ﬁgspil ltlcﬁa donations of
drugs thatreamge diom largeephagmaguticat poinpa@tiésado, sthallNghivagsdy @%ned laboratories. In

macrophage, T- ells, breast- praostrate,
g T KTUENE SN S ——
these cofpowlds hgveobideh distdabidhed wWMthO @Mk Berd@r flets Peffe@ness for its originally
%%t stati cdeffects (TA). Together, they conprise a
propos . ncélrogparp ' g’ﬁ é(ﬁgq dpsgancesy theg g&mltﬁ@g g; S VCTe Y IIDmgtg bngérain operation.
Regardiidss pf 8¢ statdQstithd d‘lﬁg,‘ﬁ%l s%ct&férﬁﬁggﬁllthlghag{fﬁgr Had ggnt %fed%d to the library

reflective cellular sensitivities Xcee
databasguhich wagdated weskd- ues (project to the left) indicate

:ﬂgadz{%ﬁ;glsea{\;)g? %%égt%g}%gng gangé]stegr?ése c())tP?et ophea} he 1Eulz§198rr1]1tg against 60
distinct, hykay celb digee fad, epitwehduhohghaslen, monodyse/asdrbphaky, T-B cells, breast-

i termned "seed" .as jn the present ,
prostalf, bl Ho 0 pRAGERNCAR s T dBbisPe o ceBiaHBHICs), cytotoxi
(LCso),chmdpytastatic stfabtan TGT) Rogeded, By UsiniHisEaah&ANorsph “signature” for each

corr %at i on 7 WD 2004/ 052359 PCI/ US2003/0 93
COmPOUnS. ¢ (ITUES, ﬁ]gat( Y a pPesitivst @h&p’ (ETPE@% tqpithen righte  are geflective cellular

sensitivitiegithAex@bd getngeand N'e%a‘iﬁ@%ltié%fc{j) 63:2 Ed.sﬂslg}?e E@ﬁ%a@eﬁc&&%}gﬂl lines are less

" %atgp{goachi ngg 12h@and ikely to E :
Sensitivg 10 R et ASPHy the thenaverege. [RVRARE ig ormpalgonithmCOOMWPARE-orders each
compouh@Shab&@Poh 4 GRRES ik hirdd ol L £ VNG « ounds, Wi t h
simlar rrechaﬁ)i%zrés of oLt %ér% IEI s%?ésap’aa%lﬁ}ﬁg? Ressqmt gpse AG-490.
Mean giaphs| atpLo8¥eTEH fonsaghy dnigsie ¢ hvealarsindbt antimyy ugse Ph@on’s correlation

for exanple, block
27
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5 cell growth will target the sane critical target
pathway in a simlar cell type. Cells that rely
waeeiossson a particul ar pathway will be sensi PCYRISE@®3/038993
inhibition of that pathway (such as cells that express
¢ K3/ ﬁ@t%ﬁ whereas cells that fail to express such
coe & Wmafely, fragswidlshe mershsimdlar affeicts Vp&slhnmylgh ralfkeng correlation

(apprﬁﬁﬂﬁﬁ%qguﬂ@hfﬂéli/ fo AR ﬁ1 htadu Obt eﬂ:ﬂor? :1(11?1%{' to. trag ro% 1Bl b S compound.

to grou toget ugs W
neeOMPARKs haf beant st@nesaﬁu} @lssdentlfbamg Icomﬁouiﬁk lvgith $&hilr mechanisms of

actlol{] Uﬁ‘ﬂﬂs ﬁ%{%}g{hﬁ{lcaﬁ %%h?lo%ace% rrgw%tﬂg% ‘_S’ltélggig gmgs 5‘@; for example, block
cell grqj@htwlfl yargg t]nsewmgmmbai tmfgd:tqiaﬂﬁ@bl&ﬁb isiilay calf fyB6! Cbli€that rely heavily

h |
on » RERRI ARV BE LAY Siiee Stmaisn bbb Doy Satroreneahyhat express

JAK3§tm5} aw‘haf&@ébllsmlﬂﬁ FEI 19 Sxprods saclE ABROMBoCfe kaséép@&fent on this pathway.
turﬁ but. with the sane nechani sm of act ’

the Sa&f ey Tt Rpve title eranocettepta hdist dloys SIQMMPARE e @Ollpdogether drugs with

mmﬂe&iﬂ{bﬁhefnﬁﬁrﬁshﬁ“a&ﬁin%m\ééQﬁéﬂgléfdgg ticular read-out (JAK3
Stat5 15 phostphoryl at1on) ARE does not

nét 84wher ofydifferent Hudiesheomimdetbd &t date thave stasvn fhadlthésSapproach has been
succe&hm fofihi denﬂ%ﬁ%%%%?%e% \91111819 salecthvggrefl hc'1|t zgg !g!%nq%fmolecular target, thus

denti fi cat’ ructural
yleldn@g) ﬁpbsjmggve mieat graph @am@nerTlteed‘:@mm Q@Bﬂﬂlﬁﬂcaﬂcﬁld@n’ufy similar mean
et The

bi. t tar
patteriob b Bl gry i %%PE b the $€mB BigRhagisF e astien ssympared to the
seed. |Idbm'aiof}y istudieks Nfekditd Qosfiof th@%atdﬁa()vﬁhﬁloﬂ)q&aﬁﬁlﬂﬁf l@éﬁr—oﬁn@AK3 Stat5

rotei ns Once a structural class of
PhOSP Iﬂegﬁ:gﬂ?éﬁg S 1t npensssadlyqgrele ey shamicalngmenme as it does similar
mecha&iibﬁistdf AR acH6d. CEId ﬂﬂ)“%ffoﬁﬂé’ﬁtlfﬁ%cg’x (tﬁgﬁ'g&?ﬂﬂﬁyc’ n@\ﬂ:‘ij classes of compounds

" synthesjis of new ones can be use
that wgts; neypr efore dpeognised ana prrgenlar inhibitor fohe gl‘mﬂriangald SThe effectiveness of

this aﬂggtfdgté 21%% gge\ll\l; Br'béﬁéqﬁlt %gjé%tl% k@%@% NS png g?% aﬁegs%g@ﬁé? and tubulin

bindingprefeingct (Pned aawalbmgaé obdss BFI6WHR. mIttaniefinf aft actibn tilQliscovered then
0674, 643423 . 6 5906 673137,
i GRIRRUATE Otk SRR A3 R R sk et t v an

optimipgiariergof inderest- cel | proliferati on was assessed and

cgg_%ar d to the e feﬁtcf E %0 PNU156804 and
6 C(Epprls idepfified wdhe phovementipacd Nhdg detakase screening were
64964HS$H§Z$1%I) eandheveall donpéders 6F AlbufrAlr Maldds fr% at9§ﬁp ! tn}& Wrect of the

%‘eﬁébqa ollferatlon of PHA-activate
compoblgcﬂsl 12,4406 By, 6986 MBI BPSR3R dngl 638D gienoted by their NCI
databa§et hﬁﬂdb@ﬁ)' &Pmeilrbrl)lllfel?atloﬂ_ %s%ﬁ%&?u@gl n%{ Fnél 0 fe:ﬁC gts of AG490,

IS shown in he 1 nset
PNU1§Q§Q4 aag éﬁ?@q'lPe&{ﬁléégp ofhe BRuln efbthsfrovempaFitiye aZsB)fs afe ¢hown in bar

graph ﬂ?’lggﬂ Fﬁgl ey C£Ipﬁ {eﬁ%ag rle%%tlsoao\f{nl)%ﬁ(?weﬁé gvvalp ITrf;@ Is is blocked

by thesg NG aghnts GoINwNIE s{tmﬁIBat(oh lvgﬂlt ILI-2 NEfe sorvetufil GlitnuRdt NC1153 is shown in
chai ns. The dashed

t ,
the insfl; N385 Bfteq 1d drfeY 17 r?fFB‘PF%’éW%* %%ith NC 1153. These
rAaJs«u Klisvn @hawWH) hai gfabE sivvase feer Afs Ex'ih@}asisLoszH& GRS -cell blasts

u fecte NC1153. These fi ndi ngs
that We&% H:B‘ﬂg{ %ut(%heé%;y ﬁlﬁé oyt off LM SCE] Pkt 1?@) Avdrnighteandstained for
IL2R-o¢ Ren@@s.y icRaihC FRE QhshBX Bﬁ%sﬁhlﬁgte c%hsugxigg'ga%g tﬁ Q\IV(;H 5?] These results

distal to the IL2 receptor ence
show thaty thez presenge qficthe 1832 cesrptrumds dme&?ecmt bp| the KNCPB3WDhese findings

emon s BERLUSRAN3! 0388 h of Jak3
demonZAAMAAES R B2 ML PoCite SFienhe S aied sy oS s occurting

expressing ce drkat
distal tg thie| IL2 gecertor, dsnceJakB Aschowntn SFingCS igINEL %%m@%ﬁg&oes not block
incell growth followng treatment with NC 1153 in
contrast to Jak3 containing8PHA activated T-cells
(open boxes). Data are normalized as percent of

vehicle control.
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NC 1153 inhibits growth of cells by cytokines that

utilize Jak3 and the common ganma chain (Fig. 5 7D).
wéomliszssshown in Fig. 1A, T-cell proliferati orCDUS2003/038993

649641P (NC 1153) treated T-cells inhibits 1L2, IL4

1 WT;L? drlven growm h normalized to untreated control s
cell growih of gor-Jelehemmssing aellinefurkaticaks (blacheilanmﬁsju wigicly fail to express Jak3

do n®fsh&s tsfgnﬁ’fcaﬁ\t.l%g-gg% 1ﬁ'r 1 BRwth !f(mo%% rit Wl%’fs&éwglép Gutrast to Jak3

only by IL-2. nstea the enti
contajing RHAsastiatkd Tepells Eﬂp@n R)QKbSb)DeMZaﬁb]Iﬁ)&nalReﬂ @k hefdent@Wehicle control.

NleS@ 1ﬁllugrt ?mvxﬂLBﬁce 1s %Sj/ Iagtg 1ni§){h§ 'Stﬁ%\lé: d s h %\/ﬁ‘}%gr%gg ép%lgma chain (Fig.
D). a‘m oké slaser mcElgle yncsn gioliGeition d7l aokeagp (NC1N§:1 fkénded T-cells inhibits

in vit an sis. The band3|dent|f|e as
112, BRI B o ictae B coala i & o demerdemanner. Thus
the m]iﬂﬁtageﬁ"fe@fs of NC 11 35 356 ﬂUlt lifhited toNéelib Qﬂi&ullm!ed %ng"bgr I’ﬁ-%j ' Inyagd, the entire
0

.ba identified as "Jak3" reveal the pres
family 8?%??01{11(35&”{11‘%569% arsnleekied by Nfdll?ﬁ .protein. To show

t Iredferting) hb tib 'F% %Elﬁ”ec‘? LGR&R e q@gﬁ?%l%g ?‘B}( g@aé&m Iﬁ}l}%l 1653) inhibits Jak3

Innunopurlfle was assa
signaling pathygysa dak @gplggasbyacphmjsmdtrwﬂysbln@(ed SbW\bIﬂleSm basedt on in vitro

analyé1§‘ ’Ithlaeoaﬁ@as‘ﬁgl&ﬁi C(s) ﬁ{’?g[?l@f Te eal 0 \Xﬁ{l :im;;][ V&?@%/ gé&{e @lcjlgcp‘r[ed dosages of

conpar e
NC1 1\ﬁé;sWJéﬂ siowithmie i and ATP. Glzlﬁﬁﬁﬂds(lﬂﬁtiﬁ]ﬂ 33 "BRYWRHeaR thel fe&@nce of total

(acthf hﬁp]?l‘récgfé}te k% d%’{?tgm ag“lc\)/l Ssﬁ?g%thgcrﬂn 4bl§§1|g }p{(;b\b‘ljmgs dpyvnstream pathways,

1mmuﬁ®rg1$1ﬁe®AaB s;h@vustdyad fONCTABS Butbiafsse NRtivieh Qh@ | tbstd0 Bs ;&%gbhotyrosme
can be seen t%

at h In Fi
o R B RN Sk B s end ey S R, o
showrf adtigy. 28t @t Towhs d1%y ShvaLihhveioss '\%ﬁ%%}zg&bo%gd LA ggapprommately

th i ncreasi ng concentrations of

2.5 iy Ehst reralials the Rrpdiferation fiates as awe |1raFEBHAAandI7§b5| s ( upper
P#ERR! 9A-d B ﬁﬁQleNCgﬁ@tdoeé g6 Iﬁf?lblj %Elé gakggsr%tafélég R%%ﬁ\gatlyasl 5 Fig. 9A, it

unl abel ed probe However, non
can beyzeeq that N6H 153 it Q@lﬁeclr)vebyraﬂ'dﬁﬁpﬂon/\ﬁstoﬂstatﬁaﬂf RCIRA activated T-cells

treatedMWIl‘Jﬂ' gg%!&%t g@zglht}a nﬁﬁ(lfi% 11} gl oge g#qlnhgﬂt%}q%onvl\gh Iésr] measured via
EMSA: Iamgmg/(uppai penet). JHieZ]/afEé adenfified @9 2doldBorRpdtEMEdhtaifelnlabeled probe.

ted th trat
HowelSg 8 el B EH S daniavit egno QsﬁTﬁ?'&f %@ p, affected within the
same tRaas@h @éty i reR1Y\eRdvaT M Iib 001 caNIRE thaa id 1 tﬁ gfhllﬁpthe closely

1 i@g{zg on by NC 1153. In Statbal/b actlvatl o
relate fatad Signeling pathwin Reé Neatells wgre teeathidrwsich inpreabhg) cheentration of

NC1133yaddGhdnl @BnasE iR rIBrdlﬁbtl\ﬁ' Pﬁ&fﬂ?cﬂ%oylﬁé Hestn '%1%? ef;% %c%vatlon but no

fo affect activit nases.
inhibitjog) lli” N611&53. nin (iat 9(9?1 a@tfvanark J&3t ediatdd K ak3 Hlutkkmmeactmty is directly

blocke@%%qyél 1i58 bﬁ&?\/@éh Q)ztfd g% d%ﬂ?l lfgq%l tgdlfr%sttaggmtyo@multlple kinases.
At leagy 68@1& nfiere urdnbltlgrr Qﬁ]aklé thamak® $n BiadeFekaiR3 isaihewP K. DB and Fig. 8.

Ki k
As sho%f C?B@g]o%dslgé; I\?f%rtg%;%f efo &ﬁ%%g%%( WLegﬁ‘Xmpres pt)or tyrosine kinases
(FGFRBhwod }BD@‘B’H@I Smrfalﬁfly @rmﬁlﬁﬁéﬁ(&é\%hvléld ve§, Za?)%O) or serine threonine
kmasesm dzﬂﬁ%f@%t ted as a dashed |ine. g
SRhopYIfnef £ SRsiais Agvibuafithg MoLRbB)plated as a dashed

line. allograft survival (presented in Table 1.) AC rat

lils;jcl pllé’ents of Lewis (LEW kidney allografts were
@-Pormmagigg sthe g5 wijor ¢ffas1a64966 1P (O 853 yord a]ldgyaft survival

(presenltedVin T'ag]ae?? Agl? ?at%m%ﬁg gggﬁvglg%@ 5@? )E%%%%%fysé%ergé Ig\glged for 7 days

with NWAH}I V@Fle@l gy d@iésalg\e mjsctdnevnby oraFgayagd OAlloghh survival time (days) at
i ndi vi dual survivals are shown in Table 1. AC rat
reci pients of LEWKkidney al 2dgrafts were treated for
14 days with NC 1153 delivered by daily oral
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gavage. The graft survival rate (days) is shown at
varyi ng dosages of NC1153) in Fig. 10B. ACl rat
woeoipszash s of LEW Ki dney al l ografts were treaPed/uSen3/p38993
days and thereafter 3x/week up to 90 days 5 with 160
1153 del.ivered by daily oral gavage. As shown
Vamﬁqadlﬁ%élos %"PB”%leF ig-H8% Preebindiyidupbuiryivalnees showuiv@able 1. ACI rat

recipiefits € Y B ktdh@ﬁﬁwiﬂsoxﬁrerg QregRY Sfor\’\ff4t &Ialyg il N@k 155! A% Sered by daily oral

exceedi ng 200 days. |nduction nsplantation
gavageqlhs Ak suryiyal wirfpysiriscshbyn at veping dc&agesf ofINKWV1dBNimrFig. 10B. ACI rat

r661p1(31ﬁ§ %@ L@W Ttlany §l)loggzﬁ ovggr'é uie'ﬁ%gr on ‘gﬁ y%‘%#ﬁ?g?ﬁ?f‘éf‘gf@eek up to 90 days

raf
with }@Cmgﬁkg 153'|dehverﬁeld1yadml$mrajfgatzagleeAﬁElib@vrﬁ/\i@SFlQ)(Hm 8%, of the treated

| 0 nts of LEW heart
rec1p1@%t§ E\frlbfg%l?g)fbt%gg nd t{'e gge F ?Q/%ﬁyx} with.§ Vétfplgas FiceplingRoPalgys. Induction
of trapapiantation toleramdel %asfdoﬁﬁhﬁ@ﬂ W@B&pt&r@@ |oP LEW 8onorR€>Ci'()9 gyt 1=3) but not

th tol t T cell
thlrd-ga[rgr g;l,ﬁ’r &’2&:]}% O@y&?g%;)?g?aé@pﬁgga{a%f b}iségmgr@qmt surviving recipients. The
mechzHisn® OF ab1bBndedWad dey ngnéjia%ﬁelbﬁfﬁgla\f €4bea g%\(%ﬁmp@lgr of LEW heart

i rradi ated contr ol ear
allogrgfisogvegeawgoptb’gl‘y treljl@‘m'ﬁd whithi B@élp%\r[iuylﬁbdaaf tceHi; | foghi ablefant recipients.

Rempfeﬁ% ]tragsfgﬁé@ w1tﬂ 'fgl)eraPtT JP TRt d%)ig}l/e:q; = gcgaﬁ}éfielpgegsltejqcﬁon of LEW heart

transp antation tolerance

allogrfsr (0.8 1510 dmls) nrcegulSat Ordiys; @kb $n ﬁﬁ@fa‘ceﬂ@@ﬂ‘ﬁ)l& Wikt hebpts beating well
ry of the results presented above In

shows a s
for >1¢€§'f“@ gutrr@ﬁﬁf’(g?hﬁé “PARY heat al}o@tﬁfﬁl(&ﬁlé) &tys; =2 Riegieyults suggest that

transpRbta €6 &1éidr Jef t 7 L4323 al on
anSpCS K al one. ! v@ﬁ n‘%éhlét at legs@f ‘)#(te EQJFIS reg%gfa «??llécgn%tyshown) Fig.
10D sheyg ¥ S@mmarbgaﬁ/&lg eesuith @rdbﬁirecbﬁbwaoin Tabba? r&pidigs 2R r@tt recipients of

h h di spl a
LEW %%QY %ﬁ§@ﬁs\/ g{eﬁt\écz f?fnzl % é/? :Avﬁﬁ&aw% ¥} n%lc%g_ 3C g Alone and with the

Comblm%tdﬁb\wr&dsb}sd’a]ET@alsgalvﬁge 28e ASSTS BOMRL itRaffiellf 4P group at each dosage

1 41 NC not nephrot oxi c and
level ol Q0 SR Hhogivalys) e ol Safigt TMGrmDa) Whagist NCI153-Con
combn@ahodaysyn@'gisﬁ& and during 14 day therapy) were treated
NC 1153 alone or in

by or al i e wth 160 /k% .
C%ﬁgl? g’[% B, %?ﬁﬂbl) &Wl §bﬁ@0&ﬁﬁli’h!i¢tgxmmé does not affect lipid
metabdlisgat Réls kﬂéﬂ Ié(xzaéaltgcﬁé’tatg Ca¥ anq%r 351*1% d%ggﬁ (qgg%%g \{; gegted by oral

al one or in combination
gavage Wﬁgtlpg ﬁng/‘]%N@\} abdialorel ohjn senbimtioneritt finngkd GXAJ §oni?en§h1mals were

treatedSBS &1 648 e results
28740 158 LN, L ARGEP T84, s S b i < o
CsA. Ktéqeaﬁgmtlgmwmsvduaiédjhy sgluth ereativias lovel gn@fserﬁﬁrdﬂéﬁtmlne clearance, and

S I 1C | yceri des .(Fi 11
the resfiliPLEBNR) ‘8&5‘?9(1#%*91 ‘)“Hﬁz’} fsdiivainy Toh1 Berion VA graluated by
measulmgzc)f seiﬁhn chblbsabl (mg NAQ1EEI@-a88 @g. i11DS, OﬂbLfbﬂBﬂea&ol (Flg 11E),
and H L C%Aolg(?‘ 1? structure was det erm ned
RLSEN YPhegfivet oVl 168 alaner m@pmbma@faywh CsA on kidney
stmctumnvtfds dek&mimpti K RatsNa 1_133v5§§1t Qﬁ’ét 'f(yref @% Jrefe e treabed ééf)y g!‘rﬁglwﬁh 10 mg/kg

NIISQ; dellvered V. Lvere
C115 ed B o Ré,l?Aoqi 11@;eqirg}zkgl0@a§(kg) A &uhvdfrecﬂb)'}.@ral gavage;

combmﬂﬁlfnk(ﬁ' IW@(%(CQIA R OOGVI‘EE @W@ é?%éaﬁAll’gfl V0% %ﬁ gatg)gé)'f QP ptgéla; CsA p.o.
with loalﬁa&ﬁl@i%ll bgyop éﬂf (M miﬂd were dacrdh:e& andiBis®OBgy Ip&formed on kidneys using

H&E stﬁﬁlﬁigm §19111ar%1 mh!s %&eré §l§slérve§ é‘}vs\? réa? ﬁgrsgerhg\é;? dAlggwg_%t %lgt%t’-\-E neither

roup
6496413 @5}5}1 hﬁl3b) ﬁ]enénrmr R:'A&EAa]ah@ stewed aiedoandantiangdsiie #Halkidneys. ép contrast,

h CsA
Csa alGRAIES dalalilfs 008 B it oy raan s ol he COARAPA group

showedatasmﬁﬂlg@cud[h@oﬁ&ﬂbm%hﬂﬁ@w&hgé QP
vacuol i zation in 90% of tubullqﬁpth troﬁﬁh%ﬁléncmmﬂmmnmumlm

pyknotic nuclei. In contradi®tinction to 30 WO
2004/ 052359 PCT/ US2003/ 038993 t he CsA/ RAPA group,
ki dneys fromrats treated with the CsA/NC 1153

conbi nati on showed changes
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simlar to those observed in the CsA al one group. The

nmeso stereoi soner of 649641P (NC1153), designated
woReRAstshown in Fig. 18B) was synthesized usPa@/Ua2003/038993

procedure which included the follomﬁng steps to 0.1

cycl.cal kanoneone 5 and 0.21M
e CRRRIATA oS 0 iewe B 91 b MR G- MNLS45% eatnbinatianBhowed changes

ﬁnmmﬁoﬂbmﬂm&ﬁﬁmhﬁHmkgAwa%ﬁggggd dropwi se in 40 minutes
16 5 g 0.21nol) of acet chloride. After reaction

|Séft%ﬁomﬁ=é of %ﬁﬁélﬁ/ ONGHLAS), Jesigwritsh WROBRI (shown in Fig. 18B) was
synthfashieﬂ ersiﬁg a piGshgd v%’fﬁcg‘nnﬁﬁ&ﬁrtheaf&ﬂoxg élgcf{eps Sﬁ 28 ?g%rﬁ& qf rqéjcloalkanoneone

Cr@ i Zati ons ure
and @fcl&ﬁm @ﬁdeﬁmtlw@lﬂmmbm@hane tdssafddeint 400mmmplok @@t@ﬁﬁlle was added

drop\ﬁyer ¥ AAhimdRd lgg{ﬁ f]()o{l olrl? %e %cﬁty@gorﬂﬁgﬁ?rggaq%gtv%g @ompleted the crude

alone or In co
produghpuseipitatedsifiisred,1 RAshBd 33t Etherl ind g, Sensaghehh el stAf238ns 1ed to pure
produf One delivered by oral gavage for 7 days at doses
-160 ny/ kg extended in dose-dependent fashlon t he

S Uhe irasaltifig WPIACLohBng eE E&teg ?ozrlgtg\l)\ﬁgdt dn %M %9%2% bRd for toxicities,

CW%;%E’ Conbi nati on of 1.
when %;grpﬁgt e gein; Cg@]lbglatlcrjl with €. Thqjlzgylglts pre@liommdl Figs. 12A,B-13A-F. 1t
was f&hdengivergse aldn@td%ﬁ@e?éd l‘}}no %55%%%7 ?&s ?qr ALt 2§;l§§ n@kg extended in

as docunented by the
dose-depesidgnt; frshign rthey §u1ynglsF0f a\QIMPOdJa;pn‘(sr alﬂ LEN\é rlacmeyvullograitﬁ QrFig. 12A)

e T O A S U

bl ood el
interactiop quglpgaallognaﬁsma’mil as mumemwteb}c&le ar adlﬁ@oﬁfw\ﬁdg 12B¥ ks shown in

Figs lgé-ﬁ ealfl) 2{1 g s ne% %}{ S%P\é\lpg f’p?g/l?gr—lafg” g ;g&ﬁgﬁ noppb@nges 113 chemistries and

blood elnmemccemtsmbainmhﬁg bk bEyatisies. Sirfm cleathih&gh
13E i ndi cgst es H[%L evel sdq'% aﬁﬁme cliao;?_nce showed

[ ceride. Fi
lack 0% H%’SJ&%‘EX&’“KEK @él agd ng sifest pa Csipdudgd @a@motsmgpsy (B@8. 13A,B). Fig.
13C isdiows cheethant e, Honap!
1 on‘pgundg and ot hegr)s} I31(;31 ﬁ%&ﬁ&aﬁs@?‘?ﬂg {HEC Hldlcaés HDL levels. Fig.

13F indicateslil level. ability to inhibit prollferatlon |n

PFRL. AR t l.at I-

t h‘r%(k)ugh tgiré)ﬁéh Figg ¥ e Mrgggzsu ct%gm of P@ﬁ%lﬁ%s %Jsvggwjlﬁm"htbf‘}? compounds
and oth¢ig(hawveds sdtsh @hweai scmanafdafmg ablhﬂjzhte iskibie @RllgatRmSiaYtolactin or T2

ri ubs | as scr bed in the
ool 4R 105 s MEhs Ty dhasSiivengorne appes se indicated
concentharar e | ' Blhd &rd&ﬁmg thaibd @etel daftied A6 sidRENtRIIP a3 %’e&ngéi in the general
1nﬂhm%c&&%§t' %gprolact (PRL) (dark, squares) at
Concent r gfnl S havipg ¢ eeﬁlfpafeélt Fli*ﬂ‘i‘i%‘?rtmg ak 3otabldckdngiaka/apd StatSa/b

activatiatbiyvabdlectinldPRILY. 2dak h%‘ﬁ?esﬁﬂ%ﬁ&%ﬁaﬂ&@ SufrdRni {()I\]I@%%i[ %@{3 and Stat5a/b

“ tng tgird? | uati on. referred 649641P
activatg 5?95 Adlighigsqupgssk @e@ctdev‘éﬁqdnfﬂr tﬁlttbqryevabnatm t yTharp!eferred 649641P
(NC1153)@athpbih dEasRINEY Qle@n@é“{iﬁhfﬁ&t&% éillé?}gare gamglfBl and Figs. 1A,B.

candi dat e drugs, the conpounds
Additiopzigcapdylateoggugs, 3@58 combounds shievrirs tHigst ddBa-t limaﬁid $9]IIE 39B, which

demonﬁﬂféﬁ % le%ft (?%ézﬁgc%lﬁly {éé}g% élaiobf%gle? gl\{yasEv}/ lg Vbc\%%qlgf liro%ﬁ or IL2 stimulated

T- cells@@ﬁmrﬁed onenigstioas, erd the sabijpjtesttongdin® MBRERGtions in the same marmer as
described in the

[ i.ons_in . the sane nner as
deseribpd KB, R O St BB e FrBreF@Aae GRPBR TG 640641 (NC1153).
Where @M@Mﬂ,dh&é%ﬂﬂa?ul{dy(ﬁm&)'e asyWigdiBc 8RRt GRPbEur tag‘le.a%gmates racemic

lefLII‘eS ang g ({Tag have asy mretric centers and occur as
Ce AutreyIdya @@Wreom?ﬁ’)&rlﬂ“%loﬁ’ﬁﬁ? vaigh @lhﬁpmﬁmﬁ)lrms being included, for

the purﬁd>£§ tRElesdBckein, OTF o Qﬁzﬁh}bl@ Weie ré@%éctﬂ fﬂ) 612&2 e con?rguratlon at C-2

ei ng. i ncluded, for pur pos
and C- goﬁna%k%lﬁ%)l & ( Shi These é@pl@@ﬂdﬂ, mcﬁdmgwﬂlatetdo)spnieﬂswhlch are determined to
configuration at G2 35 and C-12 may be (R) or (9).

These conpounds, including &l| stereoi somers, which
are determined to 31 WD 2004/ 052359 PCT/ US2003/ 038993
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be sufficiently non-toxic and which are able to
significantly prolong allograft survival as

wdenanstasat ed herein for 649641P (NC1153) wi | PCalUS2003/038993
have probabl e therapeutic value in humans and for

b ﬁ% g narégé use in_i mrunosuppressive therapies. They
© Suficently Sg-oxisent adichgrpablpio signiticapibuptotong allegsaft girvival as demonstrated

hereid FRFUOGIP (REH
erelcel TOeK IO)S/IEp ?5'39 %% ?Blﬁgg%gl?roﬁagre?ﬂl&gpeﬁlgs . vk mgﬁ(ﬂa%g‘ S8 veterinary
use Iy EBHOSYRPESHLVE drerapiese Ahey @N(msps@cpecacxﬁtovmé}&hemlbeuns value for treating
f i dat e dr. unds.
otherbﬁitﬁcﬁé’%?& H"agc%rdo 2@ rﬁ'ralé ex @Qgszr <& 09 E}WP]% # 3) %B% origin. As was
demoggiratadi ot éﬂ%@llW(NIClGISA amld WPhEs, 1t 1sﬁm.ima WY 1s6158 lo¥ €hese candidate drug

t St gxert their imunosu SSI ve effects b
comp@lg}%g V\gl)llls g%{)he?m@ﬁ%%e sa/R%rgls?celag?g&p SRER mstered w1th stA or other
lmmuﬁea‘uppred'swe ragentsl that Bxedidikit i@MuhGRURRYSIE eff@&é by %Wtﬁer than Jak3-
relateé\‘ﬁ usual meaning, the followng definiti ons appl
Apgaysy he context permits in the specification and
Definitloas N5: " Sel ective inhibition" refers to a chem cal
compound that preferentially blocks the function of
ore asfitindp havipgitheis custonears an ldigglrrmnmg,eh@follnwng definivions apply where
the coRfe on" refers to a chem cal
Coﬁttprfgiaﬂgs?ﬂggﬁﬁgffch OH%P sg the function of a given
15S¢lechive inibiionh aefers acb ﬁehttmlnzg cotnh@mdytha tpeifersatially blocks the finction of

L otential" refers to a chem cal
one pro{emggggdéj {él% lteéegt %flgor eqt @prr‘é\tﬁ’l “Ste an i mmune
r éS}pﬁmﬁs enl(lbtlgn” rafedly tog dhbmtcahéoﬁﬁi@ﬁnd BheRIdPPlo8s tRe function of a given
rotemwﬂ OE t‘?cb tﬁ % N2 allograft). "Pharnmaceuti cal
P PISCERE OPIDINENS o 54 i xture of one or nore

C hmmmh@prﬁélv@ BatehAerHdrs &) A ¥nasics Q:toﬁ‘gb&dsﬁhtt should reduce or ablate
thereof, with a suitable carrier, dm ni strati

an imrf%nearemmﬁ(p g% dyg thah bleglks tgjeption of @ympmmjedmwmaﬂogmftk r
t oPiaehAcuidal | ngtlgﬁ” gtlrenfécr:seocf)s g?ﬁ:?rhép%?l I)Iec %lr Yrore chemicals, or

cells derived from st
pharmpgeyteally acqeptabledeligthprepfywithnduitabid ¢arﬂ1e;tn1‘z»h amymmmnao a mammal as a
medicRkasma cells. Exanples of |ynphoid cel I s are T-cells,
B-cells and natural killer (NK) cells. "Meloid cells”

r dfyenphoidocetle!| tegerad cﬂi}@bbﬂnﬂmﬁfcl@igﬁm ok,. Iﬁel)r,edsgé’cﬁﬁéhﬂ‘} ¢dl8 Merived from
i ncl udi n

L1,s of eI0|d nea
s SRR U8 i U 50 et Bmorsgand plasma ool
Examp‘lﬁfcefﬂﬁn}t}mcﬁcdﬂh &8 TC 411 CR-EPIR A nBtbdl ﬁmeﬁah@f celfgdi cal
ﬁlo @, or cogener refers to a chem cal
ﬁﬁiﬁ%‘i’} LY oIS, tor eqlls (of anxyelpid REgke e Aetévsepfoun tsteoncells of myeloid
lineagd, ércBdingnrocyies, WialopBARk 964 dAA ting simlar or
tagonl St c%ffectog %T her aé)eﬁttlélsaéeg]l% y effective

arRYEl&tre csdp a plentienl eopapouadetiable &fr madisalosepound bei ng
&‘UBn@én%P’Qﬁ %Qgené)iQGfeﬂarij \éhénluce{l %!)1#1% N&d c#os l ﬁ ge?aé?dts% Iaafgﬂcg m composition

ext ent one of
(e.g., agEpaigaltandog)add exenting sewizampt mtagamsmﬁffeate of the conpound

et Q vent al I or anmeliorate s
Tfh@l‘é#ésuégasn ecl;ﬂ? gt%r ) or%t 8rs §?J &l\?f fpunt pf f}ﬁé’o@BB‘f”éggmg administered
that w1}j edlivge atrleat to dom¥\ettbntlons pembretod iR sinpRAZ DS Ble EoRRF gé?ﬁg treated. For
exan %hgntaerm ?frtﬁatmsnt f}@{;{ﬁ?rs to preventing, deterrin
pley @ amount, of B CoFpoy CHue & PEeRi 3tgvirdp or ameligietengymptoms of
dlseasercegmﬂ&@ thgsurdialdtend sdbjae YegitRhiefir OM sy npt oms or side

:@ ef fects of. the disease or di sorder and/or
R 59BTchE ¢ Hisease oy dipanderp they thran Stedafmesst” ts&irnty preesatig deterring the

occurreﬁae of the disease or disorder, arresting, regressing, or providing relief from symptoms or side

effects of the disease or disorder and/or prolonging the survival of the subject being treated.
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Wd:lds C&deplremtil embodined Nes itk iFRInE6N! BSe b&n shown and described,
adhesi on nol ecul es i n human

mOdlﬁEﬁnQB% Hzlefegﬂ S Eﬁpggemiﬁnp killgd @ theradts witlesleparting from the spirit and

teachink® 88thé mB8tion. The embodiments described herein are exemplary and representative, and

are not intended to be limiting. Many variations and modifications of the invention disclosed herein

are possible and are within the scope of the invention. Although the foregoing discussion focuses on

T-cell derived graft vs. host disease, it will be readily appreciated that the methods, compounds and

compositions described herein are also likely to have application in other T-cell dependent diseases

or disorders. For example, they may be usefil for treating autoimmune diseases such as lupus,
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32. Wnters G, Marboe CC, Billingham ME. The
i nternational society for heart and | ung
wonrengptant ati on gradi ng system for heart tranBpiransk003/038993
bi opsy specinens: Carification and 30 conmentary. J
anh.Hear% LUﬂ%gTransplant. 1998; 17: 754-760. 33. Thom s DC
THY L FulgRls  ssleststy @x B etiedtiss dergmkatling, r pyuasie dulbaative  colitis,
lymphGihad, ahd [Tultewimho ivel ¥4R8t4 JiRidved (1997 5;
97506, 34 M%%mﬁff@tﬁvﬁ, S latbepod g c°£n¥e§lsoar‘?él?’e°%e% fo also have
applieafipn i ey PHhep epmivessdasived/patholopicBas és JakGuxpaRting myeloid cell derived

iCj . j . ) d:1-22. 35 35.. D ck JR, .
patho@ifx?\érsr,a %E%gwgm%tg%g&ﬁgg sg{%ﬁ,m §‘§fﬁf’?§é‘éﬁ c?ngﬁlang?rmeg Sog hyperactive
or unpgaied dendsiticoklSBrell, ﬂfggugmhrgagsﬁﬁgeffr ﬁhv‘{ihufally tkin'teﬁ cell derived conditions.

roazi e ) , - . il e e
ACCO@?@?%??%&%%@%%% 8ot AR Daribs JARCRBNER BRAN shranbut i only

limitedrby thie slainhsoehlich foTl, fiat 8dope M lidieY APEEAR: %eof*ﬂ?xﬂ
ed in the art aﬁ?hout deparfﬁhg Pron1t gmﬁ%tHMﬂBIOfﬂw

._one.skjl . ut . : .
claimg ngipﬁ{eBhdpat% apRlicationsgad prblicationspited hérein. arq hereby incorporated herein
by refercheto MR éxgend BB EhEPHSvIAE hSkdliaRl ' N4y detai
representative, an%)&gr e %%{té?ﬁa%i @ﬁ%‘é@r@% %%%laﬁaltcr’Wtdﬁ%s. supplementary
to thogg 55t 96 ihgtaimnThe discynsign fof sattiin meferhcdshie the1Detription of Related Art,

aboveQis 961 SRk ' ' and are w.thin the

scope of f%ﬁﬁﬁﬁééﬁﬁﬁg%.(%Fbﬁéﬁﬁﬁn?ﬁ%l?%$%ﬂbing
di scussion focuses on T-cell derived graft vs. host
di sease, it wll be readily appreciated that the
nmet hods, conpounds and conpositions described herein
are also likely to have application in other T-cel
dependent di seases 45 or disorders. For exanple, they
may be useful for treating autoi mune di seases such as
l upus, 34 WD 2004/ 052359 PCT/ US2003/038993 arthritis
and nultiple sclerosis, or for treating allergy,
asthma, psoriasis, ulcerative colitis, |ynphonmas, and
| eukem as. Sel ective Jak3 targeted inhibition is also
expected to al so have application in many other
i mmune-derived pat hol ogies, or in Jak3 expressing
nmyel oid cell derived pathologies, including
hyperactive i nmune system responsive conditions
derived from hyperactive 5 or unwanted dendritic cell
B-cell, nonocyte, nmacrophage or natural killer cel
derived conditions. Accordingly, the scope of
protection is not limted by the description set out
above, but is only limted by the clains which
follow, that scope including all equivalents of the
subject matter of the <clains. Al patents, patent
appl i cations and publications cited herein are hereby
i ncorporated herein by reference to the extent that
they provide materials, nethods and expl anatory
details supplenentary 10 to those set forth herein.
The di scussion of certain references in the
Description of Related Art, above, is not an
adm ssion that they are prior art to the present
i nvention. 35 WD 2004/ 052359 PCT/ US2003/ 038993 CLAI M5
What is clained is: 1. A nmethod of inhibiting function
and/or proliferation of a cell expressing Janus
tyrosine kinase 3 conprising contacting the cell wth
at | east one compound of the formula (1)
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5 R R R3 10 wherein Rl is H =CH2, CH2N(CH3) 2,
CH2SC( O) CH3, CH2SC6H5, CH2SCH2- (4- C6HAOCH3),
wWOeRRBOEFC6HS or CH2ZN(CH2CH3) 2; R2 is 0; 15 R3PCE/US2003/038993

CH2N( CH3) 2, CH2N(CH2CH3) 2 or CH2- (N-norphyl); or a

salt thereof, at a concentration effective to

sel ectively inhibit Janus €LAIMSe ki nase 3 activity.
-WmM%de@%dqgthod of claim1l wherein RL is CH2N(CH3) 2 and

is CHZN(CH3) 2. 3. The nethod of claim2 wherein

1. ¢ aA thegrodd inhibiting ﬁlmommﬁﬁom(ﬂrfﬁﬁﬂlmfcell e)ﬁjresyﬂg T Jﬁ;ﬁ!& R@skine kinase 3
or nyel oi'd

[ ell is of npho
com i€ Ay fe HOBLE M sl opafi of eggraasthng
interfering with the signal 3 gathway in said cel
such that cell division is blljpcked. 6. The nethod of
claim1l wherein, at saidrRtoncentratrRon effective to
selectively inhibit said Jayus rosi ne ki nase 3,
said at | east one conpound |{s substantially
non-inhi bitory of proteinyrosi neckinase activity
ot her than Janus tyrosing kinase 3 activity. 25 7. The
met hod of claim1 wherein said cell]is a T-cell, and
the net hod conpri ses inhibi g~dak3 activity at
Ig@ﬁk fold more than inhibiting Jak2 activity in
sal cells. 8 The nethod of claim1l conprising
Rdoss nig, atCHeaCHN(GH a1 GHESTPYUAY Wb, S H, S (tﬁch@Hz-("r CsH4OCH3)
(}IS&$Q?Q%ir§g%EK£§(§% |ng Jak2 and Stat5a/b activation
2 8¢t 9 323 concentration sufficient to
|mﬁum®t Jak3 and Stat5a/b activated by 1L2. 30 9. An

t|n nmethod to aid in identifying
s%b &Rtk Cab-(Nhreoralndlat i ¢

or a sAliTRAHUTSH Bféﬁl‘f‘o%ﬁ@dﬂoﬁ effbdiSe ﬁgfé%e Hﬁﬁfj %Iﬁlgg égg311)r11edlgﬂz{se 3 activity.

obt ai ni ng pop ulation o ul es
2. | yhowstg e%clﬁum chherreln@l iSUCHNEH3)rmd R{ is)cmm(cm)gl ly,

3. p ‘Tﬁé fr@ﬁ%& 890151 Q& \91’(' 1488 Ecanpqu%ﬁ%ﬁ% %\tiesg%te\ﬂm @Es@m%r

t okl ne e sal

4. p mmﬁ@péoﬁclmﬁﬁl WIRI&n @e/colb 235 HmipGHddsa0eRiO3ER03 ()
5 ﬁf dof&d qylescent or stimulated |y thoc ytes from
' s ep {a‘l{? By T SPTRRSRe B isHERRe Ity fhe sigrpk 3 patlayaoin saideell such that
cell didgibn isébiocked.cl ai m 1; (d) culturing the | ynphocytes from

S upder cell growth pronoting conditions; (e)
6. i]g gﬁ\% Eﬁ%‘n’eh"%ﬂf’m&t sgid cpnashigation effeative ko febsictico mbyibit said Janus
tyrosin®tk@fsd 8) saidat(1€ast SHRldboRPIHdMs s@%ﬁgﬁlg 8n. H?x?olﬂ?ﬂhéf%rétgmxwosme kinase

... effect of said conpound on Jak2 enden
activity OthesHban Jemnsdyieping kinaseid@ativiyg) opti onal |y, assessing

7. CYROHRMOEIFYIRh 15&hdeHUTROMRAG: 4 T-cell, and the method comprises inhibiting
Jak3 activity at least 3 fold more than inhibiting Jak2 activity in said T-cells.

8. The method of claim 1 comprising choosing at least one said compound which is less capable
of inhibiting Jak2 and Stat5a/b activation by prolactin (PRL) at a concentration sufficient to inhibit
Jak3 and Stat5a/b activated by IL.2.
9. An in vitro testing method to aid in identifying substances that are useful as therapeutic
immunosuppressants, the method comprising;
(2) obtaining a population of quiescent Jak3 dependent T lymphocytes in cell culture medium;
(b) optionally, pretreating the quiescent T lymphocytes with a cytokine to stimulate said
lymphocytes to proliferate;
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(h) determning fromthe assessnents fromstep (e) and

from(f) and (g), if present, that significant
wonmi4mseison of Jak3 - dependent | ynphocyte PCT/US2003/038993

proliferation, not attributable to cytotoxicity of the

10 ound,. suggests that the conmpound has potenti al
a (Cg%??gt isa’gtqé‘wg‘?e&borfsamu frdrlgpphvcytes frem sien (a)ior ¢b)awittea compound, or

salt thEreoflab def@i at @sind MUNOsuppr essant and/ or as an
inhibitor of T-cell proliferation; and (i) optionally,
cdith SYTURgS thedymphosyisniom step (@ nmésr el gro@ih mawlotirf) condifibhs;
| e} BRedsiab i . sed in step (f) are
si(gtni ffg agt I y&%g%ﬁ%@gﬁh_t&ﬁaen%ﬁEqﬁ)@?qgtﬁt@p fects
adBesrlisaallyn ewesping e idebitoryri effaog of f a@Mce@bélind on Jak2-dependent T
t

lympleRRafdisd,hat said conpound is selective to at |eas
ympso%gext e‘ﬂ%otnfor inhibiting Jak3 activity 15 conpared

t dg) owtiopally, ngesbimk 2yekicity b¥saidl@mpdind; N Vi vo met hod of
sglii?p(rlegshsﬁiinlgg ﬁrn updesi red function of a cell expressing
Janus TYTG8F M R Aysessmentsy framsiopnte) jaad foubj(®cindi(g), if present, that
signifioge dhHibigoreslf TakDagpeh®hNgmpERPear it i G l.wth at ..
comph €851, one COI"{PO?J?S as g}gp i ne.dqji%r}ﬁ%:‘?%%?nhqt,aﬁgifm%we tobyroxioity of he
P 2H8Ssts dhag fhe cqmapeupd thas otertial asafcandidntadrug fom derapeutic use in vivo as a
T-cell efclipeddiimeuh SubRbhftah&oMs bl ifthSios LOPal 3 pALAvay in
the cell anduF %gr eby @%P(I)!S%ﬁﬁrllhlg%or%%igffelh?fﬂ]g%agﬂ?’ 284 d
c ﬁht%&@mgﬁ ‘é‘?l?ﬁ?ﬂns thagisesshmiontssitce btq?; (Eparﬁiﬁdﬂd afid)bf ®6 bntdbitory effects
assesséd @ i iye amount. 0 phar maceuti ca o
Sc'o n’p%ﬁ)ieiﬁ! olﬁ%cég%ch]ifitiﬁelﬁggs ﬁé\ n ﬁlg d’glfl{”&ﬂ% e&%ﬁt%asé?fﬁ%io‘é}rﬁ&?l’ (g5 determining
from sgidfcpmeatison thet siidwomponid is PSR GAH daGiabhY cREREH AR Rng Jal3 activity
compapddl th im0 Qi @, Metabolite of said conpound, or a
0 precur sor Y | ‘conpound capabl e of being converted
. | Antiheivb eotyhadf oftshgpreddidp @6 tinlQis@i finG ' - ,
kinasegt{ar maceut.i cal Ly _accﬁfe;ié{gabluél c;ar. rier, B?%?%%Pt?#?regmg Thnus tyrosine
a‘kégﬁ%‘@hﬁéﬂtbleeﬁpme heeefepmprsing: The net hod of claim
1dnwhosigebid sall ikl ledsB ot il j;d_apgount  of .
derivaSald %ha,r maceut i cal ?goo oS ogd ?g%gﬁl%gclpic\]laémtf) Bl pEetabolite or
erivatyg therefity ip 4 gopwt eéfagtive o mérfere With thhiznatest fadtthvagfin eeeMand thereby
inhibit 46l &AWLl Si Ng cont i nuously or periodically
adm ni stering said pharmaceutical conposition to the
Sl cegtactig cogprisingratnhiotiterifig tohsaidapljsdtiaGrd: ﬁéuﬁcraﬁﬁ‘t‘:fg&ﬁv@amount ofa

h [ ject. to suppress an undesired inmmune
pacs BT LSl T St guimclim 1, or
pharmagentighlisr aiceptsisie dals tefeof; lorlaSmBMAB8té 8N &difd Gopound, Gt 8 pééé:lﬁlgor of said

f i epci ng an undesired i nmune respohse,” an
Compoﬁﬁe?é’%g%t P€ gﬂ“g wverad Ve therdady off thgasuject to said compound, in a

pharmaphigicathee ciptabil caﬁ@ﬁﬁ@ﬁﬁiﬁtQ&m&pEgﬁé&%ﬂ%t ngggng]}/eglt 2 _ fn ailg
. |

desired immune response. 14
1. #{P}F {¥¢tho dco_(g ﬁg?f?lép eekgimsaid @ﬁ”elﬁ argedland anid asiobhiesfisaid pharmaceutical
compoditRiABREG &) bk cift dRidiGiELIYA AUt of an
12 |m’runosgquress_| ve agent other Ban a Jak3 inhibitor.
. gje '\meti% gtgglzgrsglwmmm?%@&pﬁtaﬁﬁeﬁy 1&. pddaidary %ﬁ%iﬁ’i_gtering said
harmaSdu@kaD - S ot her i mmunosuppressive agent is
P ac;/lcl oscpopl r11 J,&etg?he Sﬁb&%ﬁ% 16. A nethod of mtigating

13- éryethod phtispbarticaltyefretini @ MmdnindiaARIB: ita Bufpral ap luﬂ(lrlgsired immune
ng out the nethod of clarm

inkent conprising.cartyi he | 00
rfaslfor;sci g&ftl}gisggpcsr g oyt tﬁf_z nglpg ﬁééﬁ@t é(awp?ﬁ@@,féldrsgb,]p@ng expenencing or is at
risk of exherienbing pans@dsaat Raneg oNdR 4RI dr 1B I & i

harmacl I?C% S mti ﬁgt ed or a?d?est ed. 117. &g‘%@?ﬂ‘@&%gf? M‘}e amount of said
pharmaclHleqrihosticn Hitisaiss Pyt sidjadsirshinimuns respomsal i an
14.  'Ahd n@thad tof IcBEh Pi3eMtther comprising administering to said subject a therapeutically

effective amount of an immunosuppressive agent other than a Jak3 inhibitor.
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conprising carrying out the nmethod of claim10 to
suppress a T-cell nediated anti-allograft inmmune
woes@oizsot o said all ograft whereby acute rej eeCras2mB/038993
the allograft is mtigated or prevented. 18. A method
i nduci ng transpl antation tolerance in a mamal i an

15. ¢ rl&l?%ﬁlrﬂélﬁ@ of ¢bipi lénvherainy sgidrfiher Smmymesippipsing agent istwerclosporin A or
FKsgget hod of claim 10 to suppress a T-cell nediated

transpl ant rejection response. 19. A nethod of
16. prémpethad of emitigatingn oxghn dranspianti njective O 8 easemialiana transplant recipient
compERE nkfie S A LH Y U FTD 5 bR B el TGRS spgrome response 10 the
transpiarppﬂ @g3n whefebyatjectivadi ti @tkan &Hmmgimdl n@rfeas@ onse in

r.eby autao e attack on
7. b wRthal o e Yl hEHD SriBttsn” by Semibasligusallosrat recipient

compi@iﬁ@-cdﬂﬁﬁ@ deinthe ﬂfreth%moS clafin 40 B0 §ippRELa PleeB Mic@ftAhntiZPograft immune
A nmethaod of mtigating airway hypersensitivity in a

respoRsi el aHogak jw@erteb% eie] eﬁ‘@or{ qf5 alogrpft is mitigated or prevented.

18. hyRems@pgi s Wdh¥ing %@ﬁl%t%nc ?JIErXﬁd%gmo Wt nfadendieh NeRsRbnt recipient
claim 10 to suppress a T-cell nedi ated

COMPHGIHE CGBHSE tor the yngteahefngdein hO asugpabi detellhediaby transplant rejection

respofyePer sensitivity of airway tissue in said subject is
dimnished or arrested. 20 21. A nethod of mtigating

19. al Ame@y)dlmﬁ pemmngEnissivnsflen eu:tbmsnltirfeehseaug ifi o erms@ilidn subject suffering

Le rising carr |ng o od of cl ai
fmm% t% S‘T'Jep%c’ g§Mg FLLEE oY FIC@PB ]5 Pedpeiitde? i r%] cell mediated
autoimmiute S@kbplﬁetm M&Etﬂﬁbﬁt aefhefdbtl quﬂilﬁmﬁﬁ@@ftdtdknoﬂ MheS lbfect's native tissue
d.s%ﬂ:}e is {THHS ed or % ted. 22. A nmethod o
medigt }b‘?“fi?g?élo‘bgr fpeadent oglls indiminshed aparigft | eukeni a
20. OrA hysHRIATENGOMIG aBiwaY hyfRScn¥itiiey AU ndaRghaliBt QLQﬁJechuffenng from said
claim 10, wherein said subject suffers fromleukem a
hyperggasitiyiep OMBLISIN 6RETIRE 0pk theamgthed mi it B} te ipbress a T-cell mediated
hyperS&LRRRY kdsBorss if %@@Mb‘fecptvh%i)}ﬁ ﬁ#e}’s%hs)ftn}l&mf%&}a? Gissl@K said subject is
activity compared her ase act
dlmlnﬂﬂhbd@ia@“feéipd bl ock proliferation of | eukeni a or | ynphoma

- nebRbeddr iR A0S iR sl PREaEag fomiaic rey comprisng
carrylng coh‘oﬂlponet]nbdﬁof Q4im The smppﬂaﬁ;da fﬂfcen IneddtmeliQalletpid Rgonse in said subject
onpri si.n Nni sterin not her. i nmuno uppreSS|ve
wher g BR o ki3 feaB0R iy SiAEEis ot hokpreess
22. | defdetodiol gnlﬁblﬁﬁgf\bﬂoHMHﬁ@ﬁ P BTJEISKSﬂép@ndéﬁHEuIQe%HE of §inffloma comprising
testi interest for activity for

c und
carryigg eﬁltd%t mﬁtaod?o 1 IPuwlaﬂtr?la gRif yubissheudtersi frpgn k@ulqemle ef ymphoma, wherein
said c@ﬁl!ﬁplﬁﬂdsdrrkgldlﬁ&ﬁ)o'ﬁ’[et@ caﬁﬁbfé o 95!9&%&9919 1ﬂ{1b1't1f1‘é ?Hﬁ Sat:tnﬂWon%ared to other

range of concentrations and deter i ning et her “sal
kmaSQ:%ﬂﬁlﬁm tiinhipiiopplogk praliferasien pflewkemia ordyeplomarpsise
[ t ng the Jak
G[% gllﬁ%tgl% ogg: a:{\ﬁ\} {U Q,hgl%sal ?(9§X101§9§P%§1d P%%cf I iosess than that of
cycloiphan Aof the conpound 35 as def| ned in claim2 having
known Jak3 .i nhi bjt.o activity; 38 WO, 2004/ 052359
2. KA BBD oihio b Rt Stinnsire g GG T pipbressive agent.
25.  anth menpaimbihgd tcihlcﬂmtlee’rmfﬁﬁg el hefusalsbreive Aripttoftfprising:
|nt?rest is a di dat dru‘gfor in vivo use as a
t AEFEH & FOTR OB hicE ey fagydisrupting T-colh duneliom by ceptacting a T-
cell cthprisiigZfak8 withheld epBiiddSd Meterckesl Q%n%@bﬁccﬁfé%ﬁﬁﬁjs :ﬁ‘lfd determmlng
interest for Jak2 inhibitory activity;, 5 conparing t
whethghgerd ¢amrnoynd bipita dAl5pRYityoH OBRRIMers NpRERERtion Wlﬂmrefraecttange

t QombstingAKe 1dkBMRbARY Yctivity of said compound of interest to that of the compound
as defined in claim 2 having known Jak3 inhibitory activity; and

—
—
-
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activity, if any; and using said conparison to
identify said conpound of interest as a selective Jak3
wonhi4mseasy. 27. An in vivo nethod of testing aPCT/US2003/038993
candi dat e i munosuppressive drug for its effect on
allograft survival conprising: 10 (a) inplanting an
al Y&y tetrepdis ef sridotestingsaid edvhpridg riordeeninimel whetied said compound of
i ' I pi ~animal;.. (b i ntaining basic
iner ot AT YETh v Rt iR st pet
26.  anTheahghod af)clamiSinstiee compyridinge candi date drug to each

of,_at | east one .aninal, .t oyide a treated

ré%%b 5% PGS Fg%gﬁéﬂ)aﬁ%ﬁ#ﬁﬁ%@é??ﬂ@“;o at |east

onenpating thet Ja&3 aiipiRundctastydsf safiecbrifdusd 3t MidrestW8EsCJal2 inhibitory

ti.Rl. nd ngS are each CN(CH3)2 and R2 is O, to serve as

M)V%%H%QVF1 e control group; (e) optionally, |eaving at

| affile s8iAQ omBaridh §MdeAT, B cHb&ERLE Hrterés? faff § Yt%tl@g' J&&3 inhibitor.

untreated control recfpient or group; de er mni ng
27, alApgrdre msthediof testing areandidatsaipimumbobupgreafive dmgdacits effect on allograft
Su“d&ﬁg&&%ﬁﬁﬁ} 20 (g) perform ng histol ogical exam nation

of each éilograft and assessi ng candi date drug

r dplairerlantinguant alilegraftl takeg efirdno aeaitiblal doagy afitnal &fto a suitable recipient
armmqpplicable; (h) comparing the allograft survival tine

and the candi date drug induced histol ogica

st(busivralinghaicgesition agdbdulthpt@gitab bondiehs (b ths sdiRdls;

t conparisons fr (h), determ ning that enhanced
g:@f sdriblrrig iy F%PE{EQW?‘%&R cah oD ey (PIF rdiealdto provide a treated
recipigitlod gfoupal danmage to the drug treated allografts

coaﬁared_tq the allograft(s) fromthe untreated
c 6P a9gInIsterng foeth dqpat) ong anpenk Hrer eompownd dsedeingdigradim( s ywherein R' and

R? ard da@RCNQEH |d v I i-pi e )..LS. indicative
thg?CLhe ?gﬁgp%éggeggﬁggﬁgEﬁﬁﬂg%vﬁ%%&ggég%fective when
us@Prtiprallapleaing atileagt one re¢ipientamimal unireated) assepr B8 iuiReated control

- 8. The nmethod of claim 27 conprising

rmnmgg?g%ﬁﬁ’ing that said candidate drug is capable of 30
s €l) deteimieing ailograf surivival tiak3f detpgivgedt in Badelebipient;
prgliferatio .#p vifro. 29. A method of inhibiting *

f c?‘“irg"ﬁmg’r%dﬂls 95161 CTERRRtEnohrach pllagrafo ppd @ssepsigg candidate drug
related tnidtirdl e gae ekdhnNABErad, as@PRdabRi Ng contacting the

Ségl with at |east one conpound of the formula (11) 39
) 20002688 3b9 Aegplisporsrlonmegmd e rangidate ndrughiadusied histological

structdialic%a%?éirggaéh quog@ift;gﬂdi s H CH2, or CH2ZN(CH3)2; R3 is

(i) using the comparisons from (h), determining that enhanced graft survival time and lack of

drug induced structural damage to the drug treated allografts compared to the allograft(s) from the
untreated control recipient(s) or compared to the allografi(s) from the positive control recipient(s) is
indicative that the candidate drug is likely to be effective when used therapeutically in vivo as an
Immunosuppressive agent.

28. The method of claim 27 comprising determining that said candidate drug is capable of
selectively inhibiting Jak3 dependent T-cell proliferation in vitro.

29. A method of inhibiting function and/or proliferation of a cell expressing Janus tyrosine kinase 3

comprising contacting the cell with at least one compound of the formula In
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5 or a salt thereof, at a concentration effective to
selectively inhibit the activity of said Janus

woypo@gsms9 ki nase 3. 30. A nethod of inhibitingCT/US2003/038993
function and/or proliferation of a cell expressing
Janus tyrosine kinase 3 conprising contacting the
cell with at | east one conpo#nd of the formula (Ill1) O
10 RL R3 15 On  whereiR! : R*2: Rl is H, or
CH2N(CH3) 2; 20 R3 is CH2WTCH: or a salt thereof,

the activity of said Janus tyrosiyne kinase 3. 31. A
met hod of inhibiting funciion and/or proliferation of
a cell expressing Janus tyrustfhe Kkinase 3 conprising
copiaghing the cell with at | édst one compound of the
formula 30 HBQA ~ HHCH3 NCC NH3CHCHNCH 40
Wa 2OB,D&2359 PCT/ US2003/ 038993 or a salt thereof, at
a gconcent.rat ctive to selectively inhibit the

a f@ﬁi@ bPrgggﬁ&%gﬁus tyrosine kinase 3. 32. An

i oliaCHN@H;pri fied chemical conmpound having the
f?rﬂU| O 5 Mew Me le lke 10 or a salt thereof. 33.

or a sglt %?O%H%&ﬁqneg]trat}%ﬁé@pyq tonsetestiysly Bhibd theactivifned gwid Janus tyrosine

kinas®%. claim 32, or a pharnaceutically acceptabl e salt

thereof, in a carrier. 41
30. A method of inhibiting function and/or proliferation of a cell expressing Janus tyrosine kinase 3

comprising contacting the cell with at least one compound of the formula (III)

0

R1 R3

n

wherein

nis 1 or2;

R!is H, or CH,N(CH,),;

R’ is CH,N(CHa),;
or a salt thereof, at a concentration effective to selectively inhibit the activity of said Janus tyrosine
kinase 3.
31. A method of inhibiting function and/or proliferation of a cell expressing Janus tyrosine

kinase 3 comprising contacting the cell with at least one compound of the formula

HaC H H CHs
N /S /
N—C C——N
HaC/ IL ° ll_l \CH3



WO 2004/052359 PCT/US2003/038993

or a salt thereof, at a concentration effective to selectively inhibit the activity of said Janus tyrosine

kinase 3.
32. An isolated or purified chemical compound having the formula

0

10  or a salt thereof,

33, A pharmaceutical composition comprising the compound of claim 32, or a pharmaceutically

acceptable salt thereof, in a carrier.
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