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i Pidi ol diii liiil 1Oi OHIIIIL I~i 11 WD 2004/ 052359
*166166* PCT/ USENNIRIIHE R METHODS FOR SELECTI VELY

H . NASE 3 (JAK3) BACKGROUND
WOROHAB2IIIVENTI ON Fi ekdlssof the | nvention The pP&JEHR003/038993
invention generally relates to inhibition of

A GPS A sBE Vg Dy S Y Ragile RiNESe s aaxcs)

tyrosine kinase (JBKEKGROUND OFTHE INY¥ENTION
. vanilon relates to therapeutic and testing nethods
EEEQQFI al agents which bl ock | ymphocyte

f ungd ipeRentemP@ion! %&eﬂ‘aﬂg UleRitdsORy @fhitifidRIE Mm6kifertiby -and function of
Still more particularl the invention relates to

lmpb‘@ygétqnéeqtvroﬁekh eﬁtlwwoybﬁu&mt\yhlels CoRiaiR; they Janus tyrggipg kinase (Jak3).
e&ﬂ’h&ﬁ:ﬁﬁl ﬁl@llllve%ﬁg VihteER 1R c&tﬁ:l %ndp{e&ld ﬁEtﬁMsoﬁ’smgl&emlcal agents
scri ption of ated Art I cacy of therapeutic
whick; blogk ggjmhgcytﬁ fupg@on, @@ppplaﬂy) r@}abgn obmyavnegdctivigy. aftill more particularly,
{
the 1r[v%41t?0(i1 feﬁ:ﬂ:srté geslg’c\?l\érgl %léfu t %nﬁg tglgglgge %igg%of pq Jgecf?aqed cell activities
andceﬂbemmsmumcurrent cllnlcal i mrunosuppr essi ve reginens
Descak do 'qa ad, by the serine-threoni ne phosphat ase
£sc 2 N) inhibitors cyclosporin A (CsA) and
t artteotfitaty ¢fPtheraPdmtic 'strdagied) iibe todidy o @einbatlérgan allograft rejection is

sever é{qix{u,llteglglgztbt)égcglggrg;rllqrég@Tgé%#o&&ﬂegglsé%1{121%% L gq(r) gq tgct]tgnt side effects.

Currett dBniBf1f BhmoA DR REnink Mhrd HBMEhaktt UGS tHeNgeriHelehreonine phosphatase
nephrOtOXICIté neurotoxicity, diabetes nmellitu

calcingyyie (CalN) anbifitars expinsparandi (FFA) randsiaerpimys AAEOAG), ﬁg\{m@ act as T-cell
r h.2
mos S L T ALy PRDYS T O i
side gﬁ‘ecRAEa&o@am'mlth Bwese dh.g@ inglwdef aepthrotoricitys alcurofox@ity,, dlabetes mellitus,
t < I e .
o TRIEEA Tt ioh o0 58 NOOA T o BB, g P,
whlc}altmigdtsr thgl gmm’-th@smé lq@nase lmamlldm danppat aif RAPA I(mTOR) can also manifest
o e PLBRE P Ree SO rappaRinet S AR iy by proproteins,

choleste®l] ahd trixdycendds* I?-\L@ti&llsydrﬂﬁbabk of the chﬁlcztlmppméd &gsSis that they do not

Recent thera eut ategi es to conba
yield aFmFr&fafcwﬁ R e e cosﬂflawafly iglivered to the
Imhmﬂathmays and the nol ecul es that conprise them T-cel

nal i ng cascades and their potential_ 25 role in
r%g%?ﬁlasﬂbﬁra%%lg. Yategift o sPwhti %tgany aflegraf} pgieqtionuave dpruged on T-cell

s1gnatu§ga§hﬁ'mz@§] b t'hQ ﬁote@ﬁl@J RRCBmPLiS HaR. C‘i‘lc@l? gg@a)ﬁng'cis%%s &¥0heir potential

St epkowski . lete activation of T-cells requires
role ip M@énftsnmsss@n and petentially Sergheindnciion of frapsplantagorsiolgraspe are described

by K!8 SR {Iiwcr_@nlbbrg § a‘é?@ﬁttlfn? 89?-% lsare gnalfréecth;r cﬁél hmltad sequential

receptor owed lvere
mgmb§ a B7/C£28 interact|on Wt hin seconds to m nutes

aq&‘ ?lial HASE 1\%%%%?%%%6&3 1ap§nr$ gget %sgsgég gr;&?ftl Qece oF ef C‘f{ﬁ 1sntﬁen followed by

signa]ZZIFWl(l)/erdddw a BAMCTR@nntpractien. Witk sdcpndisteﬁmlﬁut& after TCR engagement, the

CD3 nC Onblrc Q%L(%f Prr) gfés%horgk{e@,{%n%ﬁbl l Lz t étlgorr]lt%’ riagﬂ)e i,slc and Fyn protein
Tyr ldﬂmhco%?p hbﬁgolmfifaﬁtl)n ualcami (Caty Ghliobﬂfzaﬁtﬁi g deatalp®l hetivation of CaN

Féﬁé a.ne for . NEAT %érgate to

Phospﬁ’_ﬁ SPRGPHAG G Ryrdeon Retor Bk atiTgd ﬁfﬂb&% Grishesgary step for NFAT
to tranklbdatentot {he rﬂ&l@tﬁmixﬁ‘lr bid disBRte DNA binding elements within the promoter of the
interleukin (IL)-2 gene.'® Signals 1 and 2 are critical for the synthesis and secretion of IL-2, which, in

concert with other T-cell growth factors (TCGFs) such as IL-4, -7, -9, -13, -15 and -21, deliver signal 3
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interleukin (IL)-2 gene.10 Signals 1 and 2 are

critical for the synthesis and secretion of |L-2,

which, in 35 concert with other T-cell growmh factors

WOrmere238ych as IL-4, -7, -9, -13, -15 and - 2FPCT/US2003/038993
del i ver signal 3 1 ~I~MIITEIMITTEEIEMIETEEEETETLI
2004/ 052359 PCT| US2003/. 038 t hr ou
troug ot ASRER, 5 eoesn sl ST N 817 QR ARG gf yels” These
cytolﬁﬁmaépt(&x PUAS b @BmMbn §-chisih |(ﬁ) thaﬂhﬁﬁﬁconﬁﬂﬁeﬁ'vﬁthnﬁumquc a-chain for each
ec ?tors sh re a conmon chalnGé t hat when

cytolgigis

ixerdnipaceiiplar SEE’?PI&H@ Jamgﬁgpﬁnq ang Jak3asryeell as activate signal
transﬂ’uﬁ:'efs\éﬁ& aéﬂﬁ%ﬁ%%&k@hoﬁ '(SkQ@i %taYE! Bl SrRpBINe
(T r), Jakl and Jak as activate signa

o engyrem (harisipating ior tbe elgnalrlan@hwaypmu Brelfspand jit, mTOR enzyme

arngpﬁﬁr?g 1r§tt1"il=,t %@Ae@ ?%gtﬁ§5§1t1§ T-fe]ﬂg) gre E V\/gxﬁﬁxh'sl?[r&%@ﬁed in va(leous tissues

rticipating in the signa pat y In

througﬁelt RAR dgn AYsesevergh limiits ithpatfiengy iof ﬂtehen}sblglmldm’gs such as CsA, FK506
0 ress
and I{Q/'gfr)‘fn\(l)ﬂal}s%tclg%s c%ﬁ:lc t?ll)get% ﬁ%% tllie &%ffgg.faﬁf glggfg\?}ewg}bgor that has been
clmldallyrampsmteﬁeo étftézf (:Hnl}kewfthet blgnaimg phthbay moleculestst seive Bs @mdidate targets
for & q cg A for.T-cell e0|i|c tar etlng
eagRiE T, 69 estrons EBih o PSR oF (e omggsion and i
compagtfBntalidet o Tadelly, Bagefls, Gkl lcflletl aNTERAblls Wi nbfoc9teBl &t in general terms to
nalin at hway nol ecul es that serve as candi date

CdkPgﬁH@Fﬁ %5£for t herapeutic intervention, Jak3

exXphLe %S il rbrﬁﬁ’b@y\ﬁoﬁhia‘txﬁﬁ & qyrﬂﬁ‘ﬂotlcﬁfyﬁe Qfennd, 'ﬁﬁ}l @mlds promise as a unique

expression and is_conpartnental ized to T-cells,

molegyligne Gt g fmablepng NOkeep] immeme deved diseasss. B This enzyme is
I r

almoét[bé{glgﬁl?é ra§/SB %lgg a{ldzj aac%hﬁ/géﬁél t%’zgioyrc, dnmg}gf ?ey egktrk ih%&loya(f(fg]ald or vy, is

manifgsiedigs pavers wambigd dmumngighcienvyl cmweé% 'El&d‘eatshlsr fhpﬁnﬁ profound immune

supprg&goggg gé@{o fggﬁéﬂfﬁﬂ Srg‘lé: Eﬁzj q‘brfgﬁ IdeveIOfgwn shd chr%M%ff gy\e} é‘zrnyly of TCGFs

as mensignxcliahoed Benahsafki !sa!ssandlateldavmhcthe mncbtctrhempcﬁmﬁang @xt@ibirthe proximal,

of Ja r.e . .
it oS L WO Ry Bl BroBie. 3 St 35 BfBemapetivated protin
kinase (iMapk) reafoadss dvdubdbe s tivaet PTRS Sdigtiptioh dfUskat ﬁbs]:@iféﬁtl? blocks all signals

in T-ce devel opnent and recruitnent
medifjed by T i ekt S5y e @ m P e BB rshesly sHowever, i
one casld Gﬁrhtftil & iMiitlort d¥ehif GRS 0 r&ﬂfﬂh%ﬂﬁé’dahﬁ'@ﬁatﬁmfa@&%ble regulation of
r oxi,nma ﬁtg?dommstrean15|gnals emanat| ng from t hese

mm éc?éBY‘B’r shoufdn g gikipRPlesess pbsgrvad in PN aRd Mt dedeotive i these genes.
More@f'@t Qirfetid this N5hHRval ?l'\@'&!ﬂ)l ‘ﬁ@%ﬁ:@gﬁsalé&oﬁﬁl%ltb§ p%ﬁﬁl'at‘f&; 86 -activated and
hus, di sruption of Jak3 subsequently bl ock
prohfglia@%”r@eﬂsrfé@%%@@f%wcr:@@rthame P ERSEORSIYE LY C%ﬁau | | ty to
I eEFrRLE iRRS hRiBRRS flaP eaﬂcéﬂlyttgyﬁe | E.ﬁﬁxgllyﬁﬁﬂdcﬁe are hampered by the

However, if “one could contr on o

fact tha thg few éﬁmﬂ?%ugﬁdhmnf%blghm plegynpibitiapdephors efiatiea mresme kmases that are
requureg G f'btuhﬂep caf mnbﬁgﬁuﬂem fx}/ ttYsat?eP o éikmgeeg ethé%g ip tplﬁ ergsu?e kinases are

observed I n patients an Ive I n
fundagneniely mnostartdortransduging ew«glwdﬂlsmﬁaﬁhnwll wrfalcci reccmors to the nucleus,

subse&tﬁk‘?xﬁ{] YeguBtisPerbwihl & “f%rerﬂlaHQrPH‘Jd%xL F]Qn ceﬁ‘?}éké’ cﬁl{.e? ghaﬂ aqh%éytes

proliferating T-cells responsi
arléSnatent é\@phmbowéuhheat@sﬂmﬂ €942613 QJckun ctcbéhﬂesﬁlybes certain quinazoline
I
compi)ﬁ}lr?rl% k?l%at(t: 3&2@%@2 aQﬁeCfaafs S dﬁ“ tﬂléfr %ﬁn%% c#)gl 1%?%{11% UTIW Jak3 homology
mode} barod toadstririugd hbinalogy i e 1hs11lmkrﬁce@kcﬁaynomh¢ h{nhsea The ablhty of some

f. ot ros i hases,.t hat are. U
auinaffib BGhBohls (L R3F ol OB BRSPS, PlSimuatnd dsetciabetes, or
topﬂ*ﬁ@$ﬁo$m®mBWMMNVMBQHNEmKInaseS are fundanentally

i mportant for transducing extracellular signals from
cel | surface receptors to thé nucl eus,
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30 subsequently regulating gromh, differentiation and
function in cell types other than | ynphocytes. U S.

Pat ent Application Publication 2002/0042513 (Uckun et

a9, EIRSErARRatoR! PibliBatfbyl N@Z 9@02‘7@32251”@%5?1‘* 8t hDRlesBfies certain

sel ected on the basis of their estimted docking
Mannigh pasgipradrygsiod gergaing axyriebavimefhylideptie-indelnede derivatives that modulate

the ca%tl%tgg;eclﬁ(/% é)l? g%ﬁ&?ilfyrggnés gﬁlgéegs(ﬂ&@)z Oq%ﬁ qpcteg{orn%ygtag tpl%sme kinases

(CTK4) aechterimc/tlpcMmrottinauirsipﬂSQSTK@oﬁlgﬂw pxathrugm&p sad tcolocmmfmé for treating

many V\éeaggsgrglg ate? nBalgrgtgmtk(%n{) [ Ol Or}?(za g%&%{?@ Sg{gi)/lilmz_glg are said to
modullNe RTZ) MIOME)ZMK( rh@i)ﬂe&ilgrﬁdl trénsdlﬁiﬁ@ﬁ phﬁ@a}&aﬁ a @iefapeutic approach to

cure mgny ot 1058 YPTRS | e base amPP s bovedher dispied and evalusted

for cyio‘itﬁdimﬁ%bl'a@h@ncér"]ﬁoﬁe’iﬁeipw Certaf tMahnich Habes'F&BRuLAted styryl ketones
yrosi ne ki nases (RTKs non- receFtor protein t&{05|ne

with aktﬂﬁa%&aégn nginseplastigRiorReatissaey the subisst ofd)- Sristeat Noiq

( REKSly, twa%%@nt@ rt}Qd‘ffl HEP s@E&ivitfirst Jta@ p@ve%@ﬁ Wenfiffid2'*?5 One agent
treatin many di seases nedi ated by abnormal protein

denotegdj a3246- @tl$ ¢ityrphostin damilyg segdedandongerivative af bengylid¢ne onalononitrile,
which TRAML lﬁﬁnégqj and/ or STK nedi ated si gnal
transduction pathways as a therapeutic approach to
cure many kinds of solid tunors.o Clher Nhnnich base
conmpounds have beemodes for
cytotoxicity and antlc. propethe 3 35 Certain
Manni ch bases of conj stanyl ket one W th
anti fungal and anthneo astic properties are the
subject of U S. Patent No. 6,017,933. 10 Recently, two
agents that show selectivity for Jak3 have been

|¢.ﬁ3ﬂhl&:rf eid. 2N A4edth, Oapicagent a eapeieed ofSthBGid8O psre®  compound
phostin fan1| menber and a derivative of

“mkcﬂéﬁ99¥¥ﬂbﬁé Wﬁﬂ@ﬁ%ﬂ??ﬁﬂﬁ%m“mmhlch has the structura
formula: 0 HOH 20 )(1) CNHO 25 Another is
PNU156804, which is a congener of the toxic parent
compound R and has the structura
fornul a: 30\Bot h AG; 490 and PNU156804

are conpet ent ¢ I at ed
by TCGFs and J toki nase activity, while having
limted effects on{ un [ to

ound th& neither of those two
receptor activation cascade
6Lck or Zap70 tyrosine

express Jak3. It
agents affects T-cel
i nt ernedi ates i ncl udi
ki nases. 23, 25

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 IL2Ra 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
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In one study AG 490 treatnent reduced graft

infiltration of nononuclear cells (A Cs) and 35

St at 5a/ b DNA bi nding of ex vivo IL-2 stinulated d Cs,
woidoof/¢s2bd to affect |IL2Ra expression as | udged/usy0o3/038993

ribonuclease protection assays. Thus, it was concluded

hat inhibition of Jak3 prol o% al I ograft survival
that éﬁd*99|d§%§ TS it aﬂuestynoﬁee kinpsgrfamilp preabsis ek ek yre Btls Syk, Src, Jakl or

Tyk2G8Mhsed Whild fld /
TEBCTI 052003/ 03 Bt irhilar W0t ATl IRe RO 30 Adverse
side qf{pets of AS-10RPseshfda nautipe elinidabuse fardlamubgsuppriisive ﬂﬁyépy. Src,

e?ﬂ{ﬁU?fé’ngﬂ%?lt%}éé(% osgédi’ d?@@%:l ? éjactaFa e|r:1ﬁe ﬁ%ﬁ%}é}f}ljbl Hgg 3%(3ﬂediated T-cell

growihdyel s2as eingharedfth edes gmﬁvﬂﬁ@etéﬁ((pmiaeﬁh)uﬁz& us® Ik Ninase assays showed

that %%gﬁ o}gtﬁﬁaren1 Olﬁyd nﬂglg%dgf E€ g 1;81'%' 5 aqgéa chmggg«%agg?ﬁm as well as

shared mlterb‘leﬂllategpﬁiétbﬁmmédllatsﬂdl ds-the BiatS VNN M Yhal knd), &Swas shown that

PN G e R 0 s A e RUDRBOA bt ety with RAPA,
It Wap ﬁE(ﬁ estshtshed thyt PN %BGIEﬁeéﬁJﬁaalW&ﬁﬁQ Sm%b(ﬂlﬁéréépalﬂl $ak2 autokinase
n

ared with Jak2, as wel har ed ere
actmef)sf F‘tvrsel?eﬂl‘@bum@blt@a etd-dra@n iﬂvell Qoaalexmxsm@meﬁenmls hold that Jak3
i @feardlddiVat ﬂ&fﬁ@(? S 58804
fs an P gar aFt Survivar g(g]?stex eersgl%s i ccjluﬁf/ ?/uot %ﬁ’&hﬂ“ of Jak3 will
blockbmtTO&j étiviatieal ywﬂwntththmwerse bﬁfectsa&xra:lnﬂp aesdtiateli Wit RAPA. Moreover,

symerky B SR G20 RS e S5 o nd P3G gt Sk Prgrgion ofes

a nowehktrdmgbflfng 1rmnu1¢hsuppeﬁsﬂ'n (bgzlbllocldn@ R8dueRiif) A6V sighHld feteby requiring
1 Q qltha ) I s .an ypstream activator af
ower%’c&g cach dmgow &W@%a%eﬂeﬁmagggmq gffect.™ PNU156804 has

subseiudntl pltolvél’ntoQ)E tabatb%id fomtherapelticAgKinAbERna GbkMaE ONn
ﬁéb% t he ad erse ef fects currently aSSOC|ated with

R GHEY 23301 frasehane shp s OBt Klerkingorome rejection, the
problérﬁsﬁlbsl dhtaiy) gedPl dENARRBAA GhinpmkitnandgtanS a&rcﬂtgﬁ(%s ?é é)nt)ransplantatlon

1 %) %ﬁ % nove| strategy for inmmunosuppression
tolerapge) an) thg oSt &heqninuoNs imHRG BRPISFigTlemammabated. Therapeutlc methods
that aﬂ&ﬂ%l@'aﬁ&e@s&hés@\ﬁﬁibleﬂﬁ%ﬁ@ BRanRhceRAGH tga{tlﬁ??IWQB\l'c?sE gldc effects are needed.

mal ntai ni ng a beneficial therapeutic e
Towap\thessegnale. Brsat stades bave izean made inownsiarstandipg Tresd signali teankduction and in
d t
evxs.lgg r@ﬂr%éewg%& fogslghl%ﬁn%ﬁrﬁg{%&gcu#g B¢ Mona mgrgawagyepm is an urgent need
for aggntp thet p@ecawy @1 mpécallyonhlbnt mlecmeamhlqmesfooﬁlgm sqmthmys of T- and B-

lymp]'%ﬁﬁre% acgfag%cfs f'l ?.Sglgh Bl Q\%m %a? t%r%{aﬂ&t gﬁglgﬁgtg expans:on of T-

cells without #feoting q)ﬂxmmﬁs A4 ppcm afbﬁlvd; EdxBirepresdad a hftidue molecular target in the
ek sy T o T T

hoﬂd@ﬂﬁects are needed Toward those goals, great strides
have been made in understanding T-cell signa
transduction and in devising strategies for targeting
certain nolecules in the signaling pathways. There is
an urgent need for agents that selectively or
specifically inhibit nolecules unique for signal 3
pat hways of T- and B- |ynphocytes activated by TCGFs.
Such agents have great potential for blocking clona
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 mmune responses such as host-versus-graft
and graft-versus- host disease. 4
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WD 2004/ 052359 PCT/ US2003/ 038993 SUMMARY OF PREFERRED
EMBODI MENTS The present invention seeks to overcone
certain drawbacks inherent in the prior art by

WA 9183233 new ways to disrupt or inhibit functPCJﬁ]S’-‘m’O””:‘
and/or proliferation of any ceII type expressing Janus

tyrosine kin ©P PRE (Q%MF I yrrph0| d
or nyeloid origin rrp0|d or rryew ce ﬁs

i nERCLETeAIt Teations seeBS é@IOWsrcomatcantaaﬂx drawblaeks mh&f)entmal the ,prior art by
prowgﬂg g%.t“ﬁ"gf torﬁ}ﬁ-[l %2? g:?tnﬁ%c% 9 g n«ﬂgrlrﬁréh 8r]at1%o§f aB¥ 8%}191%[[)6 expressing Janus
tyrosima \kamase bﬁamdlmaffetpbly cﬂmsooflymb}nd@dl b1l yelaid otigifihanpHod or myeloid cells™),

mcluEhn%cIE ce‘i’ln gﬁ:g r lil]ﬁ“l )gqrzeﬂé i@ﬁ%%o lsrlngcgq}gp%qs aag[;i)ﬂendnnc cells.

Accobdiigty, Ciii] chﬁﬁrﬁ&nbddﬂn&m &ff e pREMARFMAtIOR, disruption or inhibition of lymphocyte
on. In certain enbodi nents of the

u ess
ﬁmctk?f’eagéﬁf PJ%P P .l%%FCOIiﬂHthFGbBY Beading the,gellrwith prsiaimmemppends, preferably
Manrfighd bises ttb Nebtae tesudy ﬁnrﬂﬁ&‘ddﬂ?égm&h% &HRhO %ﬁ%ﬁ%{s of the present

10 Nhnnlch base conpounds, or "other conp oun
invenfign, o1 iR, sl §1 }/‘t’@nﬁlﬁr@mtl@ randi es6iog glmﬂmé@l azes proigedhghat employ certain
Manrfi@PabkL & t ent s that
: pref er er?tqé A ybﬂi&‘é‘?ﬁmt“i g nga{ %ﬁ? 563'?°H gl r?"ﬁ%‘?m or unrecognized as
beinggagelily ofl peting s nmtrmdoqupmmvn agglrlm shan preferenaisitys digtupt [h&B Iwhile leaving
u c n era eutl |1y, these
other Q@‘?g}}g Ig?%g’l%g IP i &Pi}n nagts Yt 3“@%‘?‘??‘1 When  employed
theralmm@uﬂy,, thtshteagsﬂs Iatsuezlvsltldﬁtlﬁf}f %ﬂaﬁ leaﬁCtmEBxﬂE Yexifits @fel REAR side effects
onal nos @Er essants in use toda

comng)n Cy assoc xg d&g fn Cngeé‘R?)r@ TURUOPBUNRPEESFARS AR RS tedayy §uq§1§@qﬂmds are expected

to bel nhmaﬂlyg@s‘eﬁm On OfayigBtirdg! GRew | tARipldne] Ejeéto in ipforRStRBOhE Wmission of
m ssi gn of autoj ni mune di seases, airway

sutorh EEAEes, 0Dy OPES LA KPSt ahgys: auhih Whibiting proifraton of
Jak3-ddpBhdent lewlgemidd Sld I@bRdnORmdfs, ashedBasifiRg ﬁéi&%gérﬁ%gﬁ%?ders in cells of

homa tunprs, as well as other Jak3 epende
lymplmlcg‘&fr%gﬁ)‘g‘?f“ﬁg‘ﬁé’lhlcg eggressJgdphoi d or myel oi d ori gin
V\m&&dﬁﬁg@r 85 Sonkadibod MRl FFiiOhr¥sen ﬂv%ﬂ??teﬁlqp QRS BEhG of inhibiting

of , the present invention, an in vitro ne
lymphoyh piymysloig celp Grth‘ﬁm agd/or aqiydy éf providéd inpwloth ﬂlerimpmrd or myeloid
cell, %yﬂgéng ?ﬁﬁ}ih\’)h)?té’ rho%h %Q)ﬁl gggﬂdhﬁc %\4?1' Séheﬁrﬂﬁ%(lﬁ% C'Tgliegses ;a?c The method
compyigsh a¢lfuring thegdlls lltfbﬁpresmoﬁarcomppumb&ap&ble]ﬁﬂsﬁlﬁcﬁﬁhbf inhibiting Jak3. In
in the presence
smne%ﬁﬁggggﬁ%ggﬁ%bgggéﬁ#@ﬁ%%d Wé% #§B|nh|b|t|ng Jal3.
In sone enbodi nents, a conpound i s enployed, having
formula (1) R 25 Rl R3 30 |ere|n R is H =CH2,
CH2N( CH3) 2, CH2SC( O) CH3, ,0‘: H5,
CH2SCH2- (4- C6HA0CH3) , o5,
R2 is 0; and R3 is CHQN(CHB)Z PN( CH2CH3) 2 and
CH2- (N- nmorphyl). I'n a prefg nbodi nent, the
conpound i s 649641P ((NC11 , having fornmula (1) 5 WO
2004/ 052359 PCT/ US2003/ 038993 wheregin R and R3 are
each CH2N(CH3) 2. I n anot he
compound i s the neso stereoi soneric form of
649641P(NC1153), denoted as WP938.

wherein R' is H, =CH,, CH;N(CHs),, CH,SC(O)CH3, CH,SCHs, CH,SCH,-(4-C¢H,OCH3),
CstC(O)CGHs, or CHzN(CHzCH;;)z; R2 is O; and R3 is CHQN(CH3)2, CHzN(CHzCH;;)z and CHz-(N-
morphyl).  In a preferred embodiment, the compound is 649641P (NC1153), having formula ()
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In certain enbodi nents, a nethod of inhibiting
| ynphoid or nyeloid cell function and/or
proliferation is provided which conprises contacting a
woystphedagsoor nyel oi d cel |l expressing Jak3 w t h PC3/usR003/038993
| east one conpound of fornula (rr) o R~ R3 10 n
wherein_n is 2,3,4 or 6; is H =CH2,
whergipRand 83 pre eaﬂbCH@J (C&EI—@M{@HS‘) mefersed %In@élmcnéfhe serppund is the meso
QRS a ve to selectively
Sterecﬁnhl b:d?%tn hg%g%’gﬁg@@%’?() &én (@% n certain
enlipoatirtai ranehodianentst honlethrfd Oﬂﬂmhﬁxlttngnlgmlpymblwndyedmd cell function and/or

I cti roI ferati
prohfg%ég{)/ﬁ? 5& d&{/;éﬁd eﬁﬁ'(?hn& np egrl:g{g%{hngt xlgx 13)1 oranH%?l 08¢ expressing Jak3 with
atleast;oahocbrdpunadbfﬁnmleeml ng Jak3 wth at |east one
compound of formula (111) 20,0 Rl R3 25 On wher ei n
nis 1lor 2, R is H or C}QI(C}B ; and R3 is
CH2N(CH3) 2, or a salt i _coppound, at a 30

=

-

activity of said Jak3. | eybodi nents of a nethod

of inhibiting | ynphoid cé function and/ or

proliferation, as descrikhkgd , the lynmphoid cel

Is an activated T-cell, hg met hod incl udes

interfering with the signal 3 pathway such that cel

division is blocked. In sone enbodinments, the |ynphoid
whergie| § i 52,3damtCa®’ dsi HWFCHa, tdn eCHzN@Hl)ﬂ dlndtR3 as CH,N(CH;),, or a salt of said

t f Ie hibi. nus

compB S ik BiliR Bk e o St Bt R v G pal e <

[ dhld@rt&mtdﬂé)odiutents; ayneﬂiododiﬂmhibnmgt ]gh‘nphduy fop Shyedvid cell function and/or

.kipases. ln.some. 2004/ 05 PCT/ US2003/ 038993
pronigp R Biptidba MR incaf Gip tn s PR GG AP P el A pressing Joks withat
least @eaypowdrid of &asiila%AT)f ol d nore than Jak2 activity in a

popul ati on of |ynphocytes, such as T-cells. In sone
enbodi nents, the nethod. includes choosing one or
nore conpound that is incapable or |ess capable of
inhibiting Jak2 and Statb5a/b activation by prolactin
(PRL) at a concentration sufficient to inhibit Jak3
and Statb5a/b activated by 1L2. 5 In still other
enbodi nents of the present inveftion, an in. vitro
testing nethod to aid in hdent fylngasubstances t hat
are useful as therapeutlc MU oSwppr essants i s

provi ded. Such nmethod rmay conpri se: (a) obtai ning a
popul ation of quiescent Jak3J/dependent T |ynphocytes
in cell culture nedium () optionahly, pretreating

treating the quiescent or stifnmul atled | ynphocytes from
step (a) or (b)

wherein n is 1 or 2; R' is H, or CH,N(CHj),; and R® is CH,N(CHs), or a salt of said compound, at a
concentration effective to selectively inhibit the activity of said Jak3. )
In some embodiments of a method of inhibiting lymphoid cell function and/or proliferation, as
described above, the lymphoid cell is an activated T-cell, and the method includes interfering with the
signal 3 pathway 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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10 with any of the conpounds, or their salts, having
formula (1), (Il) or (1Il), as set forth above; (d)
culturing the | ynphocytes fromstep (c) under ce
wgr DO/#528890nDt | ng condi tions; (e) assessing thBCT/éB?i"’é’i‘{P””’
of cell proliferation follow ng step (d); (f)

et RT3 TR AL RS AR LS &0 e Pt g, activiey i

populaBdn @ﬂ&l‘él@lﬁb% Y, guc?ﬁ% as&ilfg h]?ydn&t ?ﬂl;boﬁirﬁewsp(ﬂle ﬁﬁ:lﬁd includes choosing one
oun etermnin rom €. asses nts

or mglteecrpn'(p@)mda&@ ﬁrla?ﬁpﬁlﬂs oall]%s €8 bleI ¢f 1&};153 ISJ Stftsilg}b activation by

prolaSfifPRL) & ondefithtRh khfBFieftito At JHRPSRGRMH A(:HP:B&PW B2.

or other Jak3 expressing cell type, proliferation,

nokn gilk ptherueralisidimants ef, thet ryggeat inyemony e it mowmg method to aid in
oS5 Rote o 0, SATRPURA, RS BOLEBR Ao B sy, s o
may pemiprist:e@) Ptaining sppulatinmartt quiaseknb Jak3 slepemdent thwbxphmytegﬁn cell culture

mederHe% | é?@r Oalrl}lg;?rrg %a:nggn’tlé aglges(:frzet)'f) a%n&p%t)?)jtésy witlt gn&%ﬁ to stimulate the

lymphdiﬂyteb itd projifeedtd; €t sredting eISéS@deSCEhts)t efmglated wmphocytes from step (a) or (b)

with 328t et OBy e 31 HERE TGO} (B fradiT 2 set foxth above; (@

cultufiRgTRRIRpkbcliea romadtdh %})m@d&%@ll ipfow pRfiiotine colitidns] @R Sissessing the
sonme extent for _inhibiting Jak3 activity corrpared to

extent Qhicel Profigrarigr follpving, pew) (Do) Ambpnaly. aepossia e Rpibitory effect of said
compRERdPbHRARS epthddt ?Wﬂﬂ@é}&@%ﬁﬁﬂkﬁ@ﬁ‘t(g)o bptlohA1yPERESME cytotoxicity of said

I nvention, an Iin VvVivVvo suppressi ng an

compopeth <h) determining: from ﬂwr assesgra¢nts from gtepe(wnand; from i ipd (g), if present, that
| r (0]
s LS. Iy ST 5 s i,
not attoibytebiads ch’@thwgym tﬁ@ combaun@] Jygeedtd Jhao the( ¢onpousd hgepotential as a
f.ort V, a vatii
candldgtlé dr%“o% 3 tﬁer}a);? uti u\E/{:[ee 51 g:?él) n% ecrelg%\l\cn‘.'d Eetd ﬁﬁnlﬁlgﬁﬁgﬂ%ﬁ%m} fhd/or as an
mhlbpat dfiagell proliﬂaxatlme hhd 6)1 abphdimilg,bgompmhngﬁle as:seﬂsﬂnerﬁw lﬁotnl saps (e) and (%),
and, gl}}} Hlé}‘(}:lgigt acf?eggggfsesse ms e#)s(\t)aa(rjerg m ant sqs tﬁan tfle mhl%uc ‘fftects assessed
in step lie)r dmamitting-fadm sadguogatisonrthat exitd ammlpcmgd Btse]baﬂs to aifkenst some extent for

aund, or. mature f of .the c un such as
i JE R B Baning SkP GGG SR B ompouing
C apaidcerdahceDRit GnStRVaRBodendnd dftBe Brgdnt IAvedfiod, i in vivo method of
subject to said conmpaund, or a pharmaceutical l

supprgé%%g%ﬁp@sggﬁ fungfonaﬂ{ya gﬁ:ll tnh%ggmrqaﬁalhsubject 18 pro%//xded wherein the cell

compiad RS eqhé mthby indRAGARLEnERE CEIEith hOleAsh B the compounds hav:mg
Jak3- dependent cell function. The adm nistering

fonmele @arH) o1 (Bhtas cenfarthaba¥s.yotor Metabplifgics leriyative rfh@recrfe in an amount
effecﬁ@gmn'f@ﬁt'cswhﬂ‘ %16‘]%1 § RIS iRIhE Bl arldSth@ely Gfibit cMfinction. The
he anount of the pharnmaceufical composition
contaadm rdogtaiesd admingsteriagt fov dhet gubjedick thetapeudicallysieéfactive amount of a
phanﬁ%%ﬁgcg? gé(rll'l%olsi{tlgn Sﬁ'ﬁglﬁgg g@%%sg §1§] ds%gh 9&2{8}%*@%&1 Lﬁtuggfbrm of the compound
such dean 4chive stabelite, [9F @ PTACKISer quaﬂd@gglppq‘pén:a]qu@q of, ®Eing converted in the body
of theY&hbRIPY 'sﬂdﬁeom,%om %PQ%Q&%%&%EW Q@?&M Q&i?%??an&,rbf those, in a
accor dance with cerfaln embodi nent present
pharmappaiqally accepigblg canvier del uﬁuhﬁs\faﬂ;é@emdertt hé} é:petmn dh¢ ¢gministering may
3 i i . j C . _
v oSS TRTEbABIAD) Bl Lo RBRLAS S LA ot s o
and the amgurgiof thephamgfacatipd rcpmpcsmngp aimivstded iy dﬂactlvnmﬂﬂock cell division in
o] Thi I
the T- g%lgeri ecsegzruln X Cfggé‘{' %1%80 létg %g? élg r(lg]té)ugl esccr)rrelgound metabolite,
derivhtyvep hopyduesot isriess ithan thanofScyalosporined.i an subj ect wher ei n
the therapeutically effective anount of the
phar maceutical conposition mtigates or prevents said
undesired i mmune response. In certain enbodi nents, the
nmet hod further includes admnistering to the subject a
therapeutically effective anmount of an
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I mmunosuppr essi ve agent other than a Jak3 inhibitor;
for exanple, cyclosporin A or FK506. This offers the
advantage of inhibiting T-cell function by bl ocking
wo sRlidsasgt i vation via the signal 1 10 pat hway PaTdis2b@m38993
by bl ocking cell division of the activated T-cell via
interfering wwth the signal 3 pathway. |In accordance
wi Ihaceendange nméhwamn@nhoshmnta plethp pessemtinventiemtis provided a method of
I
RNy Qaoflt & kA ALARE o bR, Ml Bl AR RTedpbnld, wherein the
subJect)rspaxpmcmgrorys z:tmsdmtf experiembing @n dmdesired ddmomrd Fespomeé. This method

. ressin esi.r ocyte funct
o R o gt e S Sep PR phooe function n
a mﬁiﬂﬂiaﬁirﬁdubjﬁﬂffu Rere S RBY StRerafeutiblyt eEB@ivE anth@sht ObPaRe pharmaceutical
$ t‘é %ectlon of ,Ethe organ is m ated or
comphs o8 U b TSR Betich TS AL B e effrginogmbodiments, th
methbd Sl SiBflhdds NAdRThisRARg 16 tHBBIYELtof tHBrdpedtftali GffeBGHe! Smount of an
allograft rejection in_a manmalian al |l ograft” recipient
ImmynosynnERsFive ABRhPther thitcs JRkdgniabitery fon gxasmnle, cyplosporin A or FK506.  This
v f r
offer?l?l% 5%\1031%?%&' ﬁﬁ@% s rgh?ﬁ:eg ﬁlngéfﬁﬁ bpysﬁl'oggnéq' ééﬁdﬁﬁbgtﬁaq via the signal 1
path\@ryf mltalspebx bodungpeadsdivigion-afghd amahe&ﬂ"enﬂlam mtafdnmg rvaiftt the signal 3
%gmne response whereby acute rejection of the
al'lograft is mitigated or prevented. In sone
e nhmdbﬂr&mbswithlcamhmuboﬂﬂnenmaf }ﬂ’@)ﬁrﬁkﬂltﬁnveﬂﬁom B frettod of mitigating organ
.rejec whi ch cl.udes . .
rans st S B A B i BEP LS RGrYId5H Y coppeises carying out an
abové-déschibedanethanpOsippiessing i uAdesidddgRpRocHtet fintt il Amammalian subject
resent invention, a nmethod is

enbodi nent s,_of thg@
effecf{Yeg SHRREES BT cebmeriA A PTG Fesnouls ta HheAtaniAnics) asgamdraby rejection of
the ofgaRHBLdt@ orlfrad@p! ant reci pi ent. The method incl udes

aﬂ‘u%ﬂ%‘g out an above- descri bed net hod of suppressing
an PICE VI FRSTRBIC SrEROdimapRes o6 Hhej Pressnt ipRfeN; amethod of mitigating

acutesdﬂégﬁ@ttreﬁf:tf&qh laRarkBa IR0 8% recidie8l broVRIAE IS includes carrying out
transpl ant rejection response. |In accordance wth

an aboyjerdgpqyid adeeft Sunpresting apr wslesited; lpphaaytsn fungties fth @dmammalian
subjelf eﬁﬁ&f%’ttb "% pre&Th SE F?f‘ nf¥diafdl M- é:lld}ga@tu Rimfhe ?&E&SE Nwhereby acute
el | an s ub ject suffering fromsard di seas
rejectiprogf th@g{llogrqfols Tiitigatask drquiecotegr ihswecmhoghm@tso atmegiwd for prophylaxis
undesi
of chft BoRERATEERR Ve Shich IR RS RORAR oY RefRit fompgisration of e
Jak3 trdnils'tsvpmrmssmanT cel I nediated autoi rmune r esponse in

af[r)l #E%n%g 3y txtl\ﬁ'c cgtﬁi%gygﬁam o eg\Fu{}%He Bt gc%g H%gxgé%oagnethod is provided for
inducimsgk fﬁanhpbmtadmmttol&'r—an@l irs ai mantimatiai &hﬁﬂlaﬂf rﬁ'ﬁﬁlaﬁl elﬂ’he Infethod includes
accordance w.th od| ment s of res
carry}%%'ﬁﬁno‘ﬁ ovgdﬁs‘gFﬁgdms Ofln‘f sgxgﬁef%ng %’5”3 ers L{/)Iymp ocyte function in a

mamﬁh)mﬁf ﬁBﬁSﬂ dffestivieXto suppres§TRTrGRI1 Inﬂﬂlaﬁddbfaﬁﬁﬂarﬁ H éc‘ﬁbh fdpddsem
éger sensitivjty is_ provided. The
496 4158 VBRI QIFDYES Of Mt BN m@rmee,sa method of promoting

rermsﬁlaﬁ lof b GutOitimunB dRERY &1 6l @fedrhRA skBpd AdreRhg FERPIEP Sk is provided.
an ugde3|red I¥ hoc te function in a manmalian

The gﬁmo cFOMMRTISES - £ g&ﬁpiﬂggrg dgscqtbqfle methed 4pL; seppressing an undesired
lympllmcper fufdtdhtih \a ﬁ]}(mﬁﬁﬁdipﬁiﬂ)ﬁiect BffediR€ t& WipREs aV‘i;)l%l?médlated autoimmune

BGY perse SItIVI“Q% gf airway tissue in the subject is
TeSPORe{th FALh SUPISH VelfereR tUPIMERE 2ERkotR fhentubiests pafive tissue mediated by
endog®hESTaE3- didiwﬁ&&htl OEeIR §suindfshad BBihedd.of mitigating

al | er in a mamal i an subj ect suffering fromsaid

al P eAcERrdange €ch| sretpmaaRbadinenys Ak ths resspt mpeniionda sesthaseef mitigating

airway hypersensitivity in a mammalian subject suffering from said hypersensitivity is provided. The
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met hod of suppressing an undesired | ynphocyte function
in a mammal i an subject effective to suppress a T-cel
nedi ated al l ergi c response in the subject whereby an
waJ does/@ssor eaction in the subject is di mni sh@T52003/038993
arrested. Still other enbodlnents of the present

i nvention provide a nethod of ing proliferatjon
methed) Ingfudgs SARNEIVH eRcRbRYe-ARSEIRAH B P{/"‘“ ToRtng, AR wpdesired lymphocyte

finctfoR TR &I r@emARR lsihiBg BdtiveTo ARPMEr £ T3el inkAthted M pBSShsBikity response in
suppressing an undesired | ynphocyte functionin a

the sybageratherelty lypeypesitivisy pfaimwap gssue Brthe subleridffiignipished or arrested.

Iy

SO B o S i SRk PO il B s i
mampeliarc subjest yulfaringplemfsaigatlleygy whichiin¢lndes Jeargingcout\ant gbove-described

methﬁ? %gg@gis&fﬁé A?PHJ%L %r@dq ]I;%eph'bgg 3 %ﬁch?ﬁ tl% & é‘ﬁg&ﬁg%@ lﬁ <(::cat1 | effective to

suppresspDsell modiated aBdrgieatspunse tim thie i) éxit tvhereby drbaltdrgic keactlon in the subject
.Sﬁéﬁwﬂligrat§o of | eukem a or |ynphoma cells. In
! U BAEF  €hbodi nents of the present invention, in

V: StHD(aﬂTﬁtdﬂﬁﬂﬂlﬁxﬁhg q lrtlﬁbflbld&dt inbdrgibn proeideaseéthidd 61(lehh1b1tmg proliferation
el uci datjng. the bio praocesses . associ ated wth
of 2 JalapeReat JukemIAngh Pﬁl@@ﬁ oMueh CopfpFises FATTYiAE Ut fap; #Rgve-described
methB&Wf bmeagﬁ BH fu%&e%hr\é@ dﬁﬁ;&lﬂ%yte |f\!ihc§&§1”ﬁ1 & TRAhARRL SibjedNsuffering from
invitro hod to ai dentifying a new
leukmﬁmhb@wbgmésm pisfegied gmbedipienty, the somml@ﬁ OF dfrretabelite (og derivative is
fi Gleli Yo
300501 UE 8B 80 or TN gl o e iy o
otherdamgses (@igngaliak Ihaiantount ofctherphammacenfical spwpesitionois effective to inhibit or
n L.on et erm ni ng whet her the
bloc‘{c& O%Ia%dn Sﬂﬁ'ﬂ%% i ggl&%ﬁ%’@% |1\g| ty at one or nore
c o]ncaﬂdmbmﬂ iemboditriehts o f tHeepresamgaventidy), irc wpanethgistamprdaﬂdé’d which are

useﬁ.lil ﬁog £ ulggtfdor %th%,élg VL ta%p%{;eg%eﬁgfsgg?@? \%}g ”[O ell 3 ed?z}t?cf 1)mmune responses and
for ideaufying ﬂeMMnunbal@rdsﬂhd: biugQr h @ee em‘tioﬁl,mqﬁtseﬁle E;abby method to aid in

. 9641P (NCllS and usi n, esul t.s

identH4E 15 JRFBBPBTGNTY G {LPERE] NFIE CAIBEFa (o REE a compound of

interds0 Iﬁi%ﬁﬁtyoforldiirﬁ;ﬁtﬁfgt T4csll dnealort byl @badlingth frcz:reuldampmiﬂg Jak3 with a
us t herapeuti ¢ i nmunosuppr.essi ve, a

comp@ﬂ%aﬂs IHEFFFLOVERR rw&e Hgaonﬁf’“o“@“?fﬁc?lnﬁ é@fgmalaylgg@@fhehaletcﬂ@pound inhibits

Jak3 GRRRBURCoRS of MbRY Esticerdtlion WiHhR tHe! Mn@S t(by b&ﬁpa@fng QH@ JAB inhibitory
nor e "ot her kinase (e.g., Jak2); (e) conparing
activif RBthe aempung of inferest\jo that offa qowon eﬁwléﬂh (Hi) &F éI&Ib having known
Jak3 'irﬁuBl{o?y AR ptr&léﬁébl?cfgtibm Lth(NdlflSﬁné/nd @ uﬁﬁheth@ r1"esuft'§)f>iesuch testing and
ki nase; he “conpari sons t
comnauemtq dejermiine whethwsthel C@flpqund ef indaresids a cansdidagy dme fogiy vivo use as a
0
thela#ﬁ%xg #n&ﬁﬁ&hépﬁgs\?w% gg&q %nrk%{ne %%ﬁcﬂgxs a?hé:Q%tﬁtfé&\}f%Q)r dlgalg&ts I4d) testing the
compend of/inteegst for nnlibikeBy saimm vee or mgeaxtherkmase ha,gn Tak2)s (¢) comparing
the Jﬁ%cﬂh{gﬁ%g agﬁww !)11 tgg%gﬁlsgun%l orf 1§tﬁre§t tﬁd%llnﬁf);{_org ac dv1ty, if any, of one or
morectim Gimasts asdihusisg M%ﬁni)ﬁ'ls(omolldﬁﬁ:fy thé\R9@Boundagfdnterest as a selective
identified in Figs. 14B-39B nay serve as a
LMk3§?m§%§rd for conparing the activity of 35 candi date
J aln3ngthercinitiodinment oHihe gresent@mensars br et kroting methbéssare prpvided which
f
empl%{]gfgﬁﬁlogr N etlé e QIIOSS u? s 111511|s"b1t(§>(resS S%tzlg | rrg o\rgH € use&@ ?or studying T-cell
mediated ﬂmm‘feheipaksm if ardinlomedels, alnd @mpdﬁmrsuaﬂaSWGﬁﬂm @ICG1153), WP938,

en mai nt ai
and. e TomBAEE o R ST Bt PG T PR gRh oy GmIgE the activity of
candidfte ITalt3Sspetiiy iAtdbitorh. St ©hé BE-ht MaheR el itehtihg addaugidite idafbosuppressive
of at least one aninmal, to provide a treated
reci pient or group; (d) admmistering to at | east one
ani mal the
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5 conmpound as defined in claiml1l, wherein R and R3

are each CN(CH3)2 and R2 is 0, to serve as a positive

control group; (e) optionally, leaving at |east one

reci pient animal untreated, to serve as an untreated
drugdet itsod ffeceai :plogretft ourvigalonghydeff Ja) dreplentingranradjogdalt eakeafiiom a suitable
corg g e B ik A P D UFE G40, Furiton and. healh
proaldtiag cadditian doaths eslmah;g () adlindkadring thly mdfd&ﬂeaﬁ@to each of at least one

uctural damage to. each all ogr | icable;

ft a
anit} 3t AGTEHG BPPGAF AT oL Lr AR ARRED dhiatthene animal the
corpuat daterima we clafie u C\el%rah R ah@ QP §Rleadtt CNRIHY) AdndHPADOER serve as a
i.n each allograft; and (i) using the conparisons from
Positiyje, cogE kgrATmi(RPRtieRa|1Ye HauiE atileast ane resipient gaimal ppgcataddto serve as
an hﬂ?éﬁte@fconﬁél qgcdn@rqlb‘; efbupt (ﬂjﬁ:ét%mgﬁ §u9v1tv Q n?g é{g:ach allograft in
treated | ografts conmpared to the allograft
eachiyecipiant; @tpetfomnz histologiell praswingtion of pac&mﬂparra@danﬁ @sstemng candidate

oL SRR DA BOR RSB P URIGRAE e oo

sureivhlgone arel thh emdidsedirtdindhedaimaeldgica lsiryctiml changeSaxseah allograft; and

O WP AR 5T P B RS SEL Sme an ko

drugnhngcled; staqrabl @antdge 36 ltiRCdruy @leyted ANoRh Y Et@nphddd3to the allografi(s) from
nt T-cell proliferatigon in vitro. |In certain

theo‘l‘ Fte P8P hEssRientis), o compaet e dbe GHIogRa(Rh afmm ghe positive control
recpdhils Hat indichidvel Mati the YAndRlaleMIHROIHPNBSIb Ve effective when used
potential are provided. The candidate drug is
thegpeyticpRY I vipe psen inpounagepnressive dgen. Bbesame empedinentsfthe method also
ﬁn‘ﬁb@&étéﬁ&ﬁh}{ R R Lhad
mcpr oy e atll %n { Ific cand oatt],%ﬁ.\?g }Eﬂ%eﬁsg-%c @ély tnhsbltmg Jak3 dependent
T-cefrpraiveraiign irvited- | ograft taken froma sui tabI e donor
ani i
o TPk P62 AT, DESAR o i o am
vivg andnmncxsmm)rés}srvet p@teamul rmb Sproﬁd}:d adfien Icsﬁcﬁdlatélgirﬁgl&s preferably first
| east one

1deBp€§A gg glngﬁcégﬁtga esg eﬁp\éeﬂy 113}}1b1é1pgdﬁk3 @agendent T- cell proliferation in

vindd 'T'h@'rﬁétﬁéd RENRIEI GHL R IO afl 8@ HkeR Xrdth aaguldaﬁl%s&onor animal
one ani nal to serve as a st andard reci pient or group

intg ed) Splrt@ﬂ@rra@psﬁnt lapegdln dbhimaihtemstg basic rm&nmlermdah’ﬂaﬂthl promoting

trea serv an._unt reat ed tr reci
corfMGRolE:Ing pfiniiey &) TR Rk 0Bt SPatitb Ry e Sorar teast one
anifAaho pRevidd 4 agitad tedigieak pré gL (@) aﬁiﬁﬁlms(eﬁ}lg f@ﬂ%lﬂ'Pn@N@l 153) to each
hi st ol ogi cal exam nation of each the allograft and

of alslsas s Aninaly to sPXE e asstpnderd Ft‘rﬂlpl@lﬁrﬁiﬁoﬁm (epardferably, leaving at
I | h

8862y S208BEAEL S 88 0 GO e o s

dethmshoig@@lag&iﬁ stnvual tingd of bathghs al]bgﬂﬁchl edchogtipfent; @)Gerforming

the co fr erm ni ng that
hlS@%&éﬁéé afien 95?%??\6@? 5?9%? awbgass%w rug elgfed saurtwgl damage to
AtdIEHT als pTedse:; b e rgat
eaccorrpwg ed tso the all orgir g}pt %ds;l;lﬂafglrn ml‘l.:‘ltél haglggét r eat egf Hime and the drug
mdé@ﬁﬁit h1®q010gli(@(1: simiewral gl)angﬁs woraphrablograd; arvk(inhsing thef dopgparisons from
m t.he |t|ve rol .r cn i ent ndj cative
(el SR b e SR gt il 0 0 o G BRuE et el damage
to tt&edrdgﬁefeaﬁﬂuﬁlll@éﬁsy cbip¥ried OtoatheR AllogdRft(s) from the untreated control
i mrunosuppressive agent. 10 In certaln enbodi nents, an

recipien{s) PHOFRRHER tothe jaHpgIBft(s) ﬁ@nptmlnoswatco@tnolotmaleoés)l is indicative
thaC ¥Ry @éﬁ'lcﬁ\ge dljl@%sllkéﬁ;’Q§l%e t{ﬁ%c@&?te\ﬁéat eart% agglﬂlcmﬂy in vivo as an

conpri ses contacting’ the ce
immoomgsoppiesove ddeat.f ormul a (1)
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5 R Rl R3 10 wherein R is H =CH2, CH2N(CH3) 2,

CH2SC( O) CH3, CH2SC6H5, CH2SCH2- (4- C6HAOCH3),

CH2SC(O) C6H5 or CH2N(CH2CH3)2; R2 is O0; R3 is

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

sal tintchegie edboditnests,carie emtorratthmhofe'fllﬁlbltm'g peoliferation of a cell expressing

sel ective i nhi.bit Janus.tyrosine I nase 3 act
TR RSN PR B 1 G PRP e COFRT e RGP gl at teast one
cofipp@idstsrdforthillagycor dance w th anot her enbodi ment of

the invention, an in vitro testing nethod is provided

to aid in 15 identifying substances that are useful as

t herapeutic i mmunosuppress&ts. This nethod conprises

(a) obtaining a populaglonlof gri escent Jak3 dependent

proliferate; (c) treat‘ng sald gui escent or stimnul at ed
| ynphocytes fromstep (8 with a conpound, or
salt thereof, as defined above; (d) culturing the

| yn'pbm@lﬁ eRl filSom, S#@Hz,( C)‘IzN((d@gl)z, C@HLS(XO)@HQV\CHzSCGH5, CH,SCH;- (4-

TR PRSI 0 SR LIBESR: OB WS Rl ey, o

cm;gemstpngl) 1diQ shib fHekdof, Qt a/c@fcémho@éff@:avatocsemmr;dnmau Janus tyrosine
2-dependent | T I ocC proliferation;
rr%l’ 'b‘tRﬁS{l

kings¢ ?d’ﬁ%Y‘ Py Whereby dak iteration g the gpiy l%%lﬁﬁraﬁﬁ%@ In accordance

with hndidr&drldairin fof ane tnh@nhcﬁ‘ls%ﬁszﬁ MBS Sestih® hethdaPis( ﬁ‘r}mded to aid in
and from (f) and (g), resent, that st gni fi cant

idgngfying subsiancss thag prg us%f@p%ﬁg@gﬁeuqlwmwp@ressants This method comprises

PESIL Aol AL B AL 1Y L) Kt

optignadly ceiniéading hedpuiegcembil Iyrhehoapeuvite 2 gzteking tovstinnlate said lymphocytes

e
coopnpsk, bngltitheeeof s slemdrhee; (d) omltsnirwbe (ye’)pha(ryttbs(ffo)n step (c) under cell
erP oyt el (P E SR BT b RY gtbline sep 0 0

opaselys ededsingsthe pnh(ﬂa)o;y defece rafi saidngpnipoond smlekzsdespmfehs @nlymphocyte

t.hat .sai co u iS selective Ieas
KPR Bk PPOYCRE DRRAGEEI, P S EHmRREY [ Getermining trom the
asécBdmhdditst irorg s3€p dAakdd akd Vi) taid (E)) 1ﬁ§1@§€nﬂ&ﬂﬁ@slgﬂlﬁdant inhibition of Jak3-
certain enbodi nrents . of the jnvention, an in vitro

deﬁ%ﬂﬁ@dmghww@mlﬁ@aﬂqnon%ﬂa&ﬂbwabla@rﬂyrwﬁmtg of theesgmpound, suggests that
thd BSTHERRY PR BSShtiaf a@Ia légndlcm SufBS Rt FRAP mkészsw&@as a T-cell mediated
testing a co ound interest for activit for
MRS PIHPPTCATN ¥ ps wnblmt@rpf Byced pralderatiqngangd (D- eptionally, comparing the
.52 eGh
SS9 A P IRl WL b B
less shgpotha dnlithikrr ieffecty ags@sset tn stept @),adet@mmmg frcmrsald comparison that said
co%%algne & rsg ecl:t?v%rté\naggefag s%{%e %x{eatngr anh b1 ﬁa%g agl?w nctogllpgrg to inhibiting
JakD adith/ay dﬁ atcbmdmamthmimam dﬂxﬁj‘odmﬁﬂﬂtsl of tht a@iventibn, 20an vitro method is

pro\H%ed:}g g@ I & eBPg}gr%l adl%{y]v ginlglﬁlra ﬁ%gsé\\éré%g ﬂa rlngt%%d comprgses (a) testing a

cofipb@idid Matevddeloh actvasifel dipmgTcaf fuhéod sy Sdontadtirly a T-cell comprising
candhdate drug faor in vivo use as a therapeutic

Jakinifh s ﬁB’i“@%‘gi dyad inferasiiover g rapgs G ORCIHRUIS B fefergrining @hether said

cohﬁ%@rﬂi 1'nﬁ’|Blts Ia‘k@ aé't%ﬁr‘ty(%f o SR BEHR efatibARithfQh AU Re( db) comparing the
rovi
J ak3 m?nbﬁory activity of sald compound of interest to that of the compound as defined in claim 2
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3 3 10 wherein R is H, =CH2i CH2N(CH3) 2,
CH2SC( O) CH3, CH2SC6H5, CH2SCH2- (4- C6HAOCH3),
CH2SC(O) C6H5 or CH2N(CH2CH3)2i R2 is O; R3 is
CH2N( CH3) 2, CH2N(CH2CH3) 2 or CH2- (N norphyl); or a
hapimgﬂmwa Jdsli3ciahibitorgaceytyabhd (c3 akihg theae it of Edidlltesting and comparing to

Ilferatl n.of a cell xpressing.Jak3 in
B snze i SoBPouRe ot Bksrant pigiRague B g as § terapeutc
imh@jneQippRBsiveagentTEA0BiBembalihe@ éffthe @Etidh &R usel oF a compound of the
certain enbodi mrents of the invention, an in vitro
Oﬁ@fﬁag“@p“” ibiting 15 prollferatlon of a cel
expressi ng Janus tyrosine klna1 3 is provided which
conprises contacting the gell Jithgat |east one
conmpound of the forrmula (I1 i~ R3 20 n wherein n
is 1,2,3,40r 6; R is H, 2, or |CH2ZN(CH3)2; R3 is
CH2N(CH3) 2; or a salt theresof [
effective to selectively iphibit thg activity of said
Janus tyrosine kinase 3,

proliferation of said cell suporéssed. 25 In
witseeit alk n ise b el Hige raF,NOEH§ ) eCHFBG{ OV CId) , CHgS s Hs, VEHSEH,-(4-CsH,OCHS3),

i nhi bi t] rahi.f erati.o c
Pl gr SR R B R e BN oo RN Gl or Chrcy-
m@@l‘ﬂﬂ)’ | §Fes phahoditit g dcb@taﬂjﬂﬁ balheftofi tthdt &@ppress Proliferation of a cell
onpound _of the formula (111) 0O R1L R3 30 On 10b
exmésruég fkj 1p gheymapu %;turﬁof pdn 1ca@pntd1|m€td.1@g§xﬂ Igygctian in a mammalian
all@?l%hl(%begb & céaSREhbdMREROHS 1Rl inReRRCANIH d/oOMethod of inhibiting
fective to selectively inhibit the act|V|ty of said
prolfaraon 9f o §Plhexmeshias damis trpencelipass i3 Pervisied drdrigh comprises contacting
thp%f \’Vlftl?;;t%a'spd?leggmﬁﬁinq of Bl lfoﬁrﬁﬁlas(ll‘[?pr essed. Certain
odi nents of the 1 nvention prOV|de an isolated or
purified chem cal conpound haV|no the formula 5 O Mw
/Me NS~e Nle 10 or a salt '  accordance with
certain enbodi nents, a pharna'eutlcul conposition for
suppressing proliferation of /a cell ‘expressing Janus
tyrosi ne kinase 3, the conpos\tion gonprising the
Hraceutical ly
acceptabl e salt thereof, in a ph ?naceutically

ﬁ%%gﬁb? gﬁ%p‘f I arlf ﬁecﬁ%fg 3}1‘? gl?&qs)z is C 2NE(H?3)2; or a salt thereof, at a

concentration effective to selectively inhibit the activity of said Janus tyrosine kinase 3, whereby

Jak3-dependent proliferation of said cell is suppressed.
In certain embodiments of the invention, an in vitro method of inhibiting proliferation of a
cell expressing Janus tyrosine kinase 3 is provided which comprises contacting the cell with at least

one compound of the formula (III) o
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| east one conpound as defined above that interfers

wth the signal 3 pathway in a cell expressing 15

Janus tyrosine kinase 3 in the manufacture of a

medi canment for suppressi ng an undesired function of
witekran g 1 oriZy R} ISrfé,mlrﬁJszIfCIéﬂbjRé @tCHﬂeH@n rer e sbidiereefdts concentration
eft%gtweg(g rs] ¥1%Qlt I1 nlE E{hg\é{;tweth sai Sa%#g%r [ k&eﬂagéet 3 &v e&eb&Jak?a dependent
perfHaﬁ?zSn of saldl celNIGH&ppﬁasiddH CBaiarentbodialents tolfi Heciffention p@ivide an isolated

| east, one.c ound, .as. def i ned above that interferes
OT RHY “Vﬁ@“&?ﬁﬁﬁw°§““ﬁawﬁa%¢n 4 cell expressing Janus
tyrosi ne kinase 3 in the manuf@gacture of a medi canent
for suppressing an“wnde5|red unction of the cell in
a manmmal i an subj ect,” WherenNg >HE an undesired
function of the cell cggg i ges slpprgssing a T-cel
nmedi at ed aut oi nirune re
suffering froman aut oi ne di seagse to dlﬁlnISh or

ti ssue nedi ated by endogenous Jak3-dependent T-cells.
or Gesdltathareob ntbo digeedanee vhthtdegain repehetingsmtsp p hatisacetisalusenposition for

suﬁrf%lp?ﬂ@&r&&%eoffao{gﬁg& géﬂ@ .hgl% t})ﬁﬁn‘é &ng%%r? éﬁ'es% };ﬁgp%iti@l comprising

thd haroeedimendonedt cbma&tndorme (aomhaxmademmaldefacnqnhb@doosaa thereof, in a

that interf th th
o St bt CorbhP g O i it e se ofa
1ea3$ or&hdmﬂioﬁmeﬁhaf abowel fifat fsafenowisin thd REpas] 3 pdhdayngta &l expressing
of the cC er ein

ubj

Ja%ﬁ&oggg ﬁﬂﬁsea?hm t%@gglﬁ‘?%e PE H{eﬁlaﬁm%rft QTrsEPRIgSs|ng an undesired function
of GRIBRN i £MmamuRRsERSjeBg a T-cel | nediated

hypersen3|t|V|ty response in 5 a mammal i an subject to

di mi¢Rrem drbogdimeattof flgiaraEn’ piovide the use obatlgaatonejcemipeund having the
foimuisai d subject. Certain enbodinments of the invention

provi de the use of at |east one conpound having the

formula 10 H3C \ H /CH3 - HC o~ \CH3 3 HH

or a salt thereof, or at Ieast ong conpound as defi ned

above, that interferes with<the s gnal 3

or a salt thereof, or at least one compound as defined above, that interferes with the signal 3
pathway in a cell expressing Janus tyrosine kinase 3 in the manufacture of a medicament for
suppressing an undesired function of the cell in a mammalian subject, wherein suppressing an
undesired function of the cell comprises suppressing a T-cell mediated autoimmune response in a
mammalian subject suffering from an autoimmune disease to diminish or arrest at autoimmune
attack on the subject's native tissue mediated by endogenous Jak3-dependent T-cells. Certain

embodiments of the invention provide the use of at least one compound having the formula

HaC

H,yC
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20 pathway in a cell expressing Janus tyrosine kinase

3 in the manufacture of a nedicanent for suppressing

an undesired function of the cell in a manmmalian

subj ect, wherein suppressing an undesired function of
ortaw;altc@meOﬁ@nm ileastsoneugapmenrd agy definfd abbye, thadiisterfates with the signal 3
Pa?'JvJa gl Cccrllgg)&)?%gg% %%u?stﬁgglgggﬁr{?gé; Sg Efl Zﬁtanu ftlflr% ofn ' medicament for
sup;ﬁasstngoan ndesieeiddﬁmajbperftthe Gtk fea amethmdliae rsu@BibOd'héfemt Silppressmg an

R LS Fahi 0 B SO oo
a vﬂﬁﬁﬁﬁhzﬂi dudectabl dmdﬁlald\bm&st }@@er@@ﬂltﬁ? Efm%@&@ﬂ 64 §dbject. Certain
sSNow ng

en&m@n%ﬁé Ht?é’h‘feng?"f Iérewdﬁfheeméiba% RS cmyn%bavms/theaf@snula
dependent PHA-activated human T cell proliferation
cultured in the absence or p ace~of 1 nM human
IL-2 (~), IL-4 (), or IL-7 (A normalized to untreated
controls. 5 Fig. 1B. is a graph s ing the inhibitory
effect of 649641P (NG, 1153} on Jak2 versugyJak3
dependent rat T cell pf&llfbr.
the presence of the Ja acflvator qPRtP or the
Jak3 activator (IL-2 Lé%} |gs. 2A-2C ar echvést ern
bIots ShOMAng inhibition or no inhibition by 649641P

hos oryl at i A's
or bV BEEAS TR e O YA BAE R TR P T iR it the signal 3
path@lalySin a ddl Etpgessﬁg JSIh@Vl@roElhe k@hfestin e MARGAku® dfNCmedicament for

1153) on | | vat e tat a tyrosine
SUDBHGS ’L?Ff E?ﬁ ‘%’P&Ct‘rﬁ’ﬂ Ahsyselt i f nammajian Sedjegtowherpifesuppressing an
unﬂéﬁr@@tﬁuﬂ:ftloﬁ%gﬁﬂel Rel( B@nﬂﬂs’é&suﬁﬁesbh% 2 fckn Vﬁetdﬁ@edsilﬁ;é@ response in a

tyrosi ne phosphorylation in YT ce Fig. 3is a
maraEglanfubjpgsuldarmgifion alseyde f"é‘ét"%?r aewg@z; rllqwgve NE2Cigr5iB)said subject.

on I firedes ﬁﬂtdtﬂéﬂhﬁgocﬁﬂé{tﬁ?eauge%ﬁhé 2aahasRhe flﬁélp?etsbrﬁ Qn\Jthlon will become

PHA- acti vated T-cells 5 Fig. 4 is a Wstern
ApRHBiYid refsreagete e felﬂovewéfzﬁqrwtrpm@dl@mg@n acti vat ed

Fyn and Lck in YT cells. Fig. 5is a graph show ng

t he conbination index for a range of CsA to 649641P

(NC 1153) ratios for survival of Lews to AC

recipient rat heart allografts. Figs. 6A-E are

phot om crographs (200x magnification) show ng the

effects of 649461 P 20 (NCI 153), RAPA and CsA on rat

ki dney structure. Fig. 6A is 649461P (NC1153). Fig. 6B

Is RAPA. Fig. 6Cis CsA. Fig. 6D is shows the

conbi ned effects of CsA and RAPA (sirolinus or SRL).

Fig. 6E shows the conbined effects of CsA and 649641P

(NC1 153). Figs. 7A-D are graphs show ng that 649641P

(NC 1153) specifically inhibits growth of Jak3

containing T-cells. Fig. 7Ais a bar graph show ng

that proliferation of PHA-activated human T cells 25

was bl ocked by the indicated NCI agents follow ng

stinmulation wth IL-2. Fig. 7B is a FACS anal ysis of

PHA- activated T-cell blasts that were treated w t hout

(heavy line) or with 50 pM NC1153 (light [|ine)

overni ght and stained for I1L2R-a, -P, and ,y chains.

Fig. 7Cis a graph of cell growth inhibition

10d



10

15

20

25

30

35

over a range of NC 1153 concentration in non-Jak3
expressing Jurkat cells (black dianonds) and in Jak3
contai ning PHA activated T-cells (open boxes). Fig. 7D
is a graph of cell gromﬁh i nhi bition 30 versus NC 1153
concentrat|0ﬁ [

[ 1ize. Jak3 ] 5‘%@35 g Pﬁ{ﬁ‘?& |Ine§ itI;a;
pEte- dAajif 8B i by ok 4 %eﬁsfg@f 4904 LQIG1L53) o yoltale-
dependhint @EiA-YctRh@E |ﬁﬁ§|131b3f cefi4PEA3R1HEMNGALBR) inRRS SRR dr resence of 1 nM

vitro analysis. Immunopurified Jak3 was assayed for
humangBk2 (m)allt-b k) nerde- 0k ) varmylizeddo uerterated coytrols.

P TRV IE 3 B B B ABIEEE Py g s i

dependlemt cort cadll [grolifekPicd Wheh MGhEEBIN thkh prwschcanf tHESl@kbﬁctivator (PRL[0]) or

2.5 M which parallels the
the Ja@o%ltlv%(t {@{‘%&*Ddat a of Figs. 1 Aand B. Figs. 9A-C
dFI‘g@J’TB&-IZGta@e BASErh I otk N@M@mh@ﬁioﬁ ©F hey inthibitidni ty. 64964 IPSNC1153) on

t h t hift
phosneTy GG B AHGHHr oK A kDB NG PEYSAT R iR e YT cells.

Fig. 2BakéwsltHe\e@fct of mgmmmtwwbxf ACt aétivatedtSeabDiykdbiR¥hosphorylation
activated T-cells treate i ncreasi

in hurpgh ddnesllst ﬂ{ngngshgﬂgGlzplefﬁc( %61&@3)—" (Nﬁ)lgS})dgbIL-Z activated Stat5b

tyrosifeSRB ORI TRNAST dHprer panel). Non-Jak3 nedi ated NfKB
activation by TNF-a was not affected within the sane

t FigaBreatWestarn blbbsb@wvlrmathe effect pf 9698 (NCH 5$eert Hy-Prapiivated p44/42
' t hat 649641P (NC 1153)
ERK]%H%E&?%}Q %(ﬁﬂg (géltdé egt[‘r(!eg:ﬁa't ed Jak2/ St at 5a
sFigndlis mlg}/eptamfb}eayhovﬁng) haefféch of 44263 1P((NC1d53)(on)activated Fyn and Lck in
YT c ndi cates whether the cells were stinulated with 10
'5 tolactin with Jak2 activation. Phosphot yr osi ne
WbEd. 6rif a praphsheleing alie dﬁkﬁrmﬁbnairﬂeaaﬁdria\haﬁg'eo&f GHAL tolBA9641P (NC1153)

nhi bi ti b 41P Fig. 9Cis a bar graph

ratios R sHIae SEFRE f Al “EPSCRTPAREIIEE 1o 1S 1o alf oet
t PegsAGALRE iakey pncﬁtorﬂwkdgta@he (ioona;a@@nmfkfaf) shbaihg oK Zffects of 649461P
649641P ( NC| tested a 6%9 en bar s

(NC1 L RAT AT B GRS S 1 $4 i PRGBS 1) Fig OB is RAPA

Fig. 6€1i0858S Fid-6bR3 st 1R XInibied cfiSite of @A hnd RAPR$4iREmus or SRL). Fig.
ki nases (Src, Fyn Yes, or serine
6E ShQWﬁtB%?ﬂmié“ﬂ@leﬁﬁ%‘égflqﬁlﬁi@déf}%“f@‘l&kﬁ&) phosphoryl ation of

gpﬁb@& TPhE orabhe slﬁ)%ﬁéﬁh&%@& fﬁ‘@d@lqgi)rs?h cii@up h:ﬁﬁﬂlﬁ%&m of Jak3

a dashed |ine. ustrate the In
contaigihg & ecels. ofigN& 1S1%13ir grephbhiaygraathat peliferaticn of HHAgactw@tAd human T cells

was bl?ﬁ%@@ny tf%r ﬂélgat (‘fi é’ F lf(ﬁ o&%—r sﬁlgﬁﬂl}ahgr? lyﬁh E]ESF Fig % % Facs analysis

ney a
of PHﬁwﬁxﬂateRl TNeL ]bléﬁ} tluhe I\Nlexcetreatéd Wthdatl (hyaviy lma) a)m]vldc 50 aNENC1153 (light

e o T D0 kB CRTo E Bpgym

over af @ﬁ%e]-&f Ni@VﬁBVUoh&bnﬁé’t%‘hl Rof kB e]@x%ﬁsn%oJu%k bM@r(Sﬂclbbhamonds) and in
dai ig. 10C shows graft survival in

|
Jak3 C@Pﬁ%“?‘/‘%?fr’lf?é@icb‘}laéf‘%tE’C?I}Séaﬁe@obol’%%) 7Figd ) ds a e té celhgrosith inhibition
versu531‘)46Y\%kcoHQenBQtlo%omdﬁXeclls%lmlage@% dichebihat %ﬁﬁzedﬁl(j Y&d 8 common

i1y oral gavage. enonstrates
gammsyh?élr gistic effect of I\IC 1153 del i vered by da| I y or al

aﬁ%gr a f sll% rcégt)ﬁegh?\gﬁgﬁlg{aglgsk%c%%%%éﬁoﬁ Nb:g\/\é?éc)eaw blocked by

649644 PoMNC (1da) lbasddass Jn vidslaralaive (romanopl@ifie)l . Jak3 %l ldsayed for Jak3

autoklgl?'sgf&él%g%/ aggésvedfeg hgsphedres Wé?ﬁe%glph it the ahesep or presence of

100 HM\E&%% nephr ot oxi ¢ and does not affect |ipid
net a [ sm aI uated by serumcreatinine levels (Fig.

11A) 11
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serum creatinine clearance (Fig. 11B), serum
chol esterol (Fig. 11C), triglycerides (Fig. 11D),
LDL-chol esterol (Fig. 11E), and HDL-chol esterol (Fig.

and C(;ln:l-é:a)red RestbR. 8idsadp %ﬂb@l@‘# sh&v&g!n{j o oH'aﬁﬁrgJuﬂﬁ'te‘f}ab 5 é'lM which

appearance was as shown in Figs. gs. 12A-
parallds the pradifogoensdatpofiigs 1 AL B, except that they show

Rt S5 ot BRGIESRSN RIGRIR] g SORAP cguonnor

mobtlﬂt)esltlﬁ dsshp (ENISIAY gntafztdu@wphlshaivmg mhaAGZ'9(f4eE iQNCe 33y inHibitsEMK3 driven

i dney al l.o ft 12A h mean .survival o
SR o B S i BHA SsrAEe e B awitE st P Bpespirations of
649641 B0SC1 F939in dddde %%Ngent %ﬂﬁ&r(hﬁﬁppﬁfel)qﬁ@n g’ék%@ne@%d NfkB activation

al one, one dose 8 alone in conparison wth
by TNEsgrwvag ogleaffecRE vohirChASMP Beatmentisendewapandd). Kigl Qllalsca‘ Western blot

autoragi&?g%})g %%&%@t@ ﬁ%g {?g%?lgg gBlgfgtl 1%{) atgttlsI %gl&hlé%s Yg)elyt rﬁlated Jak2/Stat5a

sgnalfng&lﬁltl’tv&yoﬂ)rdlmﬁmc[m dsrp ayS—) flmilcdﬂg%ﬂetmrahe cells ware stimulated with

prolacgp @ﬁthl .ﬁ%& fa)tgte/v\gl fign. Pg"s 5pho%§%’f %ﬁggﬁngﬂoté t8t§$t| J%E% gtatS activation but no

inhibiGdrEBY 641%@1P ENQG11583C Figd9C @ £Bar giii;m ﬁﬁ@ﬁt@innhQNﬁ'@QMlP (NC1153)
13D i.ndicates friglyceri 3E indi cate

Fi g.
fails t I eqt élv:echwt)f:t) ulitg*g lﬁl?ﬂﬁ?sc‘ﬁbﬁéhanﬂ@}f? |6é9@4}1§' (I\I\g:lli:ﬁb)swasltgrsted at 10
(open BaiB) or ﬁQﬁMQﬁﬂQ@%rﬁ)"‘t@ HERR BrSvith f&c@&r‘%‘tloéﬁe ana?es REGPRS 284 PDGFRA),

conpounds and their activities for inhibiting
Sre fanalystydepleridmt:s Gre,JEwn, 3ckniep gt Ormeohc ﬁlmmatmeohm@#es (PKC and

PKA) %]'1:"\5 &Ea:uP% Pa %Jﬂ)s%ﬁ% ?lit a%ﬁ%ﬁ/of J‘l{%f)anlrﬁlﬁl Clp‘?'o eﬁﬂﬁ%ad:zs%s)d line.

ngscmA-e)sqmlostthmgte i viva effeatabf NGt M3l an adfogeﬁdumm‘mﬁgnmA shows

graft %%E%Pi@l\ﬁ;gr%ca#e%ihleg éﬁfeeu%D @?BR%%T? g:[ﬁﬁisp ?I‘%fll:tg(li? I?ErD7 days with

64964¢PIINCN 18] deliedredabpidaithewi iajbtions t(finpadelnbe by loeal gazagaright panel).

. nys tyrosine kinase 3 (Jak3) critical for e
rig. By A Sl Sl S e reaien i L4 E8%sp B B 1P ave1153)
deltveﬁ%ﬂrﬁyadid’ilycdiﬁﬂ'p@mgiﬁ FigenoC fsheks gq@ﬁeumwae&pemﬂat l‘é(:lﬂié’h@ssﬁeated for 7
cl assified as Mannich bases, which_sel ective

days ang| thepqaftery Jyweekup o §0rdays itk | 6 matke &“%ldééﬁtlavge“éi byaily oral gavage.

Fi IGBWBI\éﬁﬁﬁdtﬁfb@'thé sgﬂét REYPIRCESENT €1 M deGFerSdIGdA h CsA i
= and %s di sccussed in the rba%tlz rlzlj)rrtiﬁ:%e\’ageW1t s

ACI f%tef@tﬂipéntsafﬁd\)?ew kighex allagrafs reatedror 7 days.wEAPe R (NEA15hclone (dark
bars). %8?3‘34 Ao HNea TP RAEDN BY aldCSL AL G8Y, D! ecul es

i qui tous ressi n prof i 7es cdusi ng potent
t E)gsc 18Adle aef faphs of Bwaz acﬁtuttasit:moﬂmaﬁngxlput @486 (MC1153) is not

nephroctg‘ﬂ gc? goes_[r?S?l ggclé\{lﬁldym%tgbol 1% e\y Ibgll ﬁ%orgg)@rre%ttntne Ievel]s (Fig. 11A)
serumt @sﬁtmmmeclearpmef ((F\igretlBs,e &kum g:hbl@stleﬂbe riFigt )l 1@hdriglycerides (Fig. 11D),

LSRR TG ol 8 S Dot fo ot

Histollgleamppefard\»ba%ckeshBQn heBigs.AIEOt her conpounds, were
screened for selective_ Jak3 inhi bi toréigact ivity over

r itfse 1oA-B rrcamicssrs nEissThOAD e thed tbpsthoxt B rSgHs with the
meso %‘Wgo?né?fofsﬁi%g“’ \(ﬁdlﬁ]g]j)bélefs'gglgteng#’%@ (%thaﬁ_%d 188) that was

ak3- dependent) T-ce roliferation
testedtfor qdiagra?c sumIV@PRLACEtetcmmm eﬁLEW ladneylalozrafde Rig A $hows mean

B I N VT
compir%mﬂf @ﬁe UBseFCQfS alohé Porre RIBWPIIB Al6Herif TBMPEHi S with the same doses

inhibitory activity of each compound i s
of CsA/WP938 combination; CI value of 0.44 documents synergistic interaction.
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25 shown in Figs. 14A - 39A. Fig. 22A shows the

results of assays simlar to those of Fig. -21A, but

with a slightly different purity preparation of the
wamme4oapound as Fig. 21B. In addition to MaRGildr$2003/038993
bases, structurally simlar conpounds (Figs. 25B and

26 R ae L,ncl uded armngtthe conpounds tested. The

of fEswi Iy TR theapyits plfogeetssays n WE RS gpiteeor i gombination with CsA.

Fig. 234 @ificafs sSUREMHAE levall 2FR 131 iddiGre X RRRScleafince. Flg 13C indicates
representative conpound, 249641P, al soO referreé]

ChOI%EF‘&ll?YGEyFIgE 43ydndieptey gném:eaéﬁ Hiiga J3E rindipases flll@ilis@ls Elﬂd13F indicates
LDL3eydRSO Stereoi somer shown in Fig. 18B (denoted WP938),

whi ch denonstrated identical selective Jak3

i nKigsi 14 daBi-r39A,Brsbowwthe ehamieal ddrmfulast ¢fea nfimberad] dompyunds and their

actwgtf?:s %rmnﬂﬂgcméajlakf ?(gp%%efn? W )d,aky?lndgg nd Z é %E-ol1ft.!,]rat(i\'c?]ingt1 e ce]is In an in vitro

rug- | OXI Cl
assaﬁeﬁﬂe)rHJ 2 Mamhlottd (Hgld didales) PRLsstifmilldtedc(dailuciesled))d(B) The corresponding
The rat |ine Nb2-11 c, originally
Smcg’ée\le/igﬁg%nﬁlgadofoeﬁgﬁomR%P%&EO%aséﬁﬂt ‘(Vancouver, Canada),
was gr ODETAM,EMEWH’MDFQ‘ZQ/EOI%MB EgDéEN’[BEﬂHMENTS
5235

I pt I 13 WO 2004
bl B 500 b9 1155 Gonimed ot pies gmigsh smedisterrle enzyme Jamus
tyroshletase BHk3$—iAbiticae fir Ghdtbrk NP-&diIr £IBVAC iffhctia? ahcp/amgraﬁ rejection.
and 50 g/ni, respectively), at 37C/ 5% CX2. Freshly

Certau FATARAVE ﬁg@t}ﬁ;{i heisina 8SPECip yﬁhpgy@;}qsgﬁe@ ay Menwigh bages, which selectively
1nh1b'1t539@ Myl g "iﬁc'x ufid d?/%thée@ )O(ﬂgl%tlg% %nm?n?sgﬁlgrg%e drugs such as

wer € phyt oh rragg uti activate
06, ard %MA dssdligeudepd ain itheackgrowind ycrquhm@w\@s Mlnhlblts mTOR,

wherBRIE; 4 %8 R@%fﬁé 1@%8&6‘%3*1” gndf’l%g hI Of %@é ig}g?ter?nr eculeﬁ fhsplay ubiquitous

ours in um con alni ng
eXpressipn) m@é%pasmgpmmt eotlo su;ct dfdcrses In Nenttast, Jakd legpresdioa is confined

| t.ra f 649641P (NC1
exclily 98 fhe Hrhehal o iR NG T G BrmoBOR3 o:  ons.
Th]sltMim,m senied aﬁestﬁz@&ﬁaflﬂd?fo(M%H)lg vekienttfp @and oisdrjcterize antagonists of

e L 58 B BB S S8 £ RS i

base Gad atiar céinbouxﬂe,l Wére Wefeenddhn sSlEttthUakE%HMlioby lctRMy over a range of

conc%\%gggrglr {I]'g )wmuci% Iollés%e}tecggf Ie(rrxg%lli%%ggl)%ctwgrlmgmnﬁ@ of TL-2 stimulated
(i.e., PakD-@plehdent) PRIk %ii@lifetaﬁdn bonipafedN@t pRNtin F@Rﬂg REmAREA (ie., Jak2-

ﬁ tgltay Prog National Institute of et es,
depenqepfd JrqUProlfFatKe. diteg wihsems srpgiar e sigular foypounds, arpchown by their

structﬁﬁl |fomﬂ&|s i@ FhysVEEE- B61DZ e a;rre'sgcglﬁmgpﬁmbfté g_l_é“t'i\h@/rbf each compound is
i escent human primary T-cel

ShOWNHzFrgS1 k“%; S8p Fig-222¢4 shows the sgiylts of \ww pmilerctg these of Fig. 21A, but
with &l ﬁtgh@}mdtf?éi‘&nt Yerine Hcﬁﬂi‘aﬁ&m)f e sa%eat:(ﬁﬁpduﬁd %Qq?lé lo%ﬁi In'v?ddltlon to

qU|escent media i'n bsence presence
Mannjigh bases, gstructpraliye gimiiTie cbmpaRodk (Figh.| 2SB\ua)nd 2AB)PRE . intlleded, among the

compgﬁﬁdssteéf&f e%’fxé ?(ﬁfgl@g-l dfﬁ?tei‘lgigﬁ&' éne\MltrFﬁﬂ{@ *@? Rkah a)pc%gt as otherwise

drug and t
stated(ig ﬂ@? Expaiplez08 I'PI)ICSQHTGH?WW@QUIBH 64004 P fald@ep@trattp herein by its NCI drug

datab£§e| Ju%{b%r I\f(ﬁ'ﬂﬁ’o’ tJIIMI‘Q glle%estérg&%npeq rsﬂg\!w? nn ‘ﬁﬁllﬁﬁa(ldé(nzo?e% M%S) which

iquid scintillation counting a
demoﬂ@?éqdl idenfical3selnctives Jakg inhibitidm i Wltr@c Iwmeqmsgd ﬁtrthter &rebility to prolong

allogﬁéﬁlsﬁr\rn}épﬁm dr'?n E&H?bxﬁ’ﬁt}on V%&l é?A lﬁ? Wg légh)tr %ﬂlﬁ-lB?ﬂC[ﬁH?Ochqles

pr ot e|ns |nnunopre0|p I'ta
Genergl Methods and Magerials cel | pel | ets vvere t hawed on ice and

ll’lbé l!u?ee n(i elt%%en $ falu cte E\E?rldé,é%sg&% l | g\{e[dpgd by Dr. Peter

Gout (Mamom&ee cCa]:ﬁdaEOWashgmm il RePIII1840 ﬁ/ﬂﬁqnﬂﬁfeiﬁi cAie Ecﬁ‘um (Intergen, cat. no.
I ncubat ed
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rotating end over end for 2 hours at 4Cwith either 5

I /m polyclonal rabbit antisera rai sed agai nst

pepti des derived fromthe unique COOHterm ni of Jak3
woam4ms23ei d [a.a.] 1104-1124), carboxyl 25 teP@T/i52008/038993

human Stat5a (a.a. 775-794) or Stat5b (a.a.

0205020 R TREPRST 55" h3l SO St o e

g/mA-r%Bd’ti&él@)é ait Beasisy, (G2 FreRly %xplBht&cP ﬂb&%lﬁmnaM)l mphocytes purified by
r_purification, and el uted boiling in

ted f
1soccS eglggg)rr]ls(g}pﬁ]lg B Seiepcey Q@b@tm@\&) dyere H}@w@hgmagglu’amn HA)-activated for
r 3 9 l-11e
72 hOMFS &%%%F?l?g@&hbed‘k @q/?r@r@é?t% \a%é' erﬁiqz}a@é g‘gﬂe&ggﬁ %8 1!gm— r{glrlncubatmg for
24 h@@%@y%PMh bﬁﬂOdncdntau em;tam@g d%ofetal galfiserom befdrsy smosmms cytokines. Next,

R e T

descripbiongi tThe nsfamiRelo thesen 64968 1R (NCANSSH alvxse@enet'dnsly provided by Dr. Jonathan

imﬂg(%k)lttvflun%% %’ ngfpig IYT g’%%%l?yd OI( %%&Wﬁp £ cat Sasﬂatchewgr\ll HCanada All
cells wers tlich seuiRi2d Ve tl eV reobrabingio By 13- N\@ﬁ)fﬁ’xﬁhleRU&{i BAstl) Switzerland),
phosphot yr osi ne nonacl onal

| muri ne anti
L4 °£-5n[w g'%’i??@gfc ol Q¥R BrolscE{ BRLsPpladoby the Napnal Uparmgpe and Pituitary
P ONESIRAIOh&fYte of Diabeted: ivel A I@xdn (BHRRS o
r0gl§24/ 42 Mapk (ﬁkgw Enalean %tlloi abs Bg\\/%,rsea% BRD), at 37°C. Cell
pelletyprersdromensat 108C. Cat no. 35 9101). 'Blots Westerned with

t Iﬁoﬂ eQXt?ﬁnaR}s%lﬁ d(z Ec&nt%ﬁ'gﬁ rﬁ%ﬁ’tdlgﬁlf Qﬁ %dzrgglgl/t %@&aqu&a"l?(—cells 5.0x

104/mtl) wEE 7l 26( lﬁ\/ﬂﬁta)oﬂbﬁlupe-dleﬂl rdiofiter pldudsOmKkion gl s fqhREceAN fhedia in the
used asﬂgr evi ousl| ﬁeglescrl bed, 27 or_enpl oyi ng standard
absenge Oh RTINS A HabMale2idl 17 Eisaiad erh Rack Bill NI, g JiRJ.. Next, cells were

treate WSt 1BHBEH Wit fie MRRRICE bARGWRZIAE RRAPukE® Br 9oL AR [ I"l‘]él‘ﬂymldme 0.5
nonocl onal nouse anti-Fyn or antl - Lck anti bodi es

nCi/280 g4} ardh Saryestesh pntp) @gglaswlte@aﬁ H»]dhyxg@g@@gcc[rp‘gmqloxawds analyzed by

11qu1d6 %Qﬁ%tlé%%é%%u\%gqreéog 9&: & e d%l;:‘ Jog(alxtgm%ns c#ri}gé}ﬁ l&!ecrﬂglques that are well

knowrrirgthe pit-ant s. Adul t male ACI (RTla) and Lewis (LEW
()

R-'é]oiﬂb.ﬁza ; )_otabg ai ned f rom.
F1°Zeﬂ®€1® mﬂielmgwem fhahed ciceleld sobbiliatd trh £9/ATKAT00 1y¢\e|bﬁame(108 cclls/ml) and

L A ON A R R T —

rotating &idt avet edd ﬁ)ﬁ&)&ﬁ)uwﬂt @°C R eRha™ fPml FolAbHRI bR 'aﬁtﬁlexla)i'alsed against
from.L donors to ACl recipients using a standard

peptides dFpdr BPR dhe vBighh CQRI-BrmnDes Jalid (rmpri aeg B2 Adp4-1124), carboxyl

terminki W@@Sﬁl YB-thay or Si3b Yot T Pnystrans Eﬁcﬁﬁﬁmunoprecxpltated proteins
recipients were treated wit t he Manni ch bas

were em%%laﬁdﬂlsybaaav faf 30rmingoe Bl Srtein \A-§enhwjoeecbqaém(Pdwm@maJ Piscataway,
NJ), s%ﬁ@ﬂ@dfo@ périfloatié, Q(Q?Bh%d Mboﬂrﬁ%fiﬁ’m%ﬁjs% tdﬁffgs(gp‘%rGlycerol 10% 2-

A adm n| stered ly by o gavage
Mercq?ﬁqg[hgnqj,f 4.6%03%. é)fﬂog% Bromapirad! bine me@i2dM BanpH 6.8) for 4 minutes. For

phosph&0thyiid ;ﬁm}@ aﬁﬁ%ﬁnﬁfeﬁ@ﬁ%c}%&tg s w %ﬁ?@oéﬁ@@ﬁw S]ﬂ mple buffer and

survival tinme efined as ani mal surviva
separgtedsqa Kl otherrpnii. ¥aeSDS-PAGEpindertrediFing comditinng SProteins were transferred

to pol%@ﬁ@ﬁeﬁﬂ@ﬂ?ﬁﬂ@n\e@g&g‘; 'gﬁe/tzéoe%f"?% Q@T%/hll {) %ford MA) as previously

describédyhi Westeam déotbanalyGe tveas' [erformiedi with eithat pABsn naﬁ‘dllet dn€ifphosphotyrosine

moro 165 (45005 AR S B0 B0 B, e, Lok

Placica Y )y sir sphﬁﬁiﬂﬁQﬂ@ma‘prﬂt (Ned tEMglaﬂccl:l vm?aug @hvteﬂy cnﬂas‘su&m&ts Cat no.
on ex ues <
o100 B Rupmes v L sl P aibo0ampBopb ey and monoclonal pan-
i nteractions.30 20 Hi stopat hbt ogi ¢ Eval uati on. ACl
(RTla) recipients of LEW(RT11) kidney allografts
ki dney allografts were treated as described in the
Exanpl es which follow. At day 7

Western blot analysis.



10

15

20

25

30

35

posttransplant, kidney allografts were placed in
Bouin's Fixative (Poly Scientific R& Corp., Bay
Shore, NY). Each kidney was sectioned in an identica
Erk (Fhashingéh, SaRDisdd, R dar Hon8h #1200 Vet @it 13060 fPblbOMBS buffer and
by three consecgglve i nci sions used to generate
used ag|prejaeusiyNgsseribedn ophemplpgingistigdard iteshnigues thatdare fxslll knpeg in the art.
ener at e
Blots ﬁ’)é%t%{ﬂé(f Qltﬁﬁ%&ra%gﬁﬁo%gﬁdéﬁo 2115? (%g?),aalrﬁg rgénog\@r aelqE uge ﬁmt(lj (il"yn or anti-
Lck aNﬂiHOblehQBBtMWIémesﬁ.‘(Sﬁil Di¢gd&EN, &at d@sﬂlt)ll@f[:l:yn] and 610097 [Lck]) were

aioe R R SRl T oot on was or adec

i Raam@amasmm Wﬂlﬁlt&ﬁaﬁ@ﬂ@[@&TEﬁirﬁlﬂLdvﬁbg&EWYRTl ) rats (160-200
Socl ety of Fbart and_Lung _ Transpl antation. 32 In

g) obiained i frqm diarlap; Spragpe-Rvley (Indispanolis.H Y Wersdcareshfor according to the

guidelfriRt N ihB AMchaPrWEIESS AhnRfitd ERMs Gdre Rusddl ff BeRYind temperature-
sections were stained with progressive

controHedraguskigrsi An@ogiven (F1F) andeagant 8¢ fbiger. ndédnetiveviere  transplanted
heterol%?)yragls/ ?{%Bf%ﬁ“grﬁlﬁgtés:‘ Fd;kgglﬂ%g%ée&sté’sihélﬁg g%ﬂlriegrﬁ rﬁt{rolsﬁrgl?:gl technique of
Ono amalg,mgjsqyf) abFerymngnosuppreissive dfhgngé@tloa,rtcansplant recipients were treated with
the M&Sﬁé@i‘ﬁ lgarsixlé Q&%@bp%&%’gll mg%e%}l% a\}:)ulgﬁct% rkdrgl %1¥age (p.o.), alone or in
comblsiﬁpmr\aﬂt}eCyA g)r Radrh axhnm&tendﬁmlghaangﬂ&gavdge A c@ﬁ%l geup-of recipients

remain g7 o s SYRE KOS BTG R DG b 2 o ogs, Qraf survival tre

was dd’ﬂrﬁd aBhnimdtsurviialloft llfe%hpportmgjﬁlﬂﬁé}etranapldn%ﬂ" he r&8ME pfssented as mean
MBA. El ectrophoretic hility shlft assay . EM&M

surv1v§r H@eo({l\/l%"@hit théglde@ngqv&tlop wlefeegsls%sde den ptati gles1gn1ﬁcance by

GeharPEIUrAl fdesk)n G&NL6, ftﬂégﬁttei‘agﬂor( l?é'()w%Qhé(l\/ﬁmtlQH bake %@C@& of RAPA was
subsequent I’y washed five volunmes of

evaluaﬂépﬁﬁghe H}qdlpng:ffeq_t@nﬁlmngg ngmgutﬁqwq@g\@y_ezwaq)usgd ﬁﬁ\,q:aﬂyp']ate combination
index %E)[()-)VHM:SPW’ showe@yHer fc%Iﬂ'aﬂtagém&{anr @ﬁﬁ%ﬁ@ﬁl'&/@lr{&r@?Qns

| eupeptin, cen ys inth e sane
bmmmmmmm \AQIKRIG})MEcm@nt@m:f ILE}WL(IBdﬂéd(lﬂrmy allografts
ione U FE b PSP L BRI ey oy 7
posttrzkﬂEBESt kE&%ygilMgﬁlft@weré- phceMdVB&iRd s BRativeNPKY1Sciéhtific®&D Corp.,
0.2 nM EDTA and protease. |nh|b|tors) and hi gh
Bay S;*m, Dup+ Each kidpexaves pestiraed in oAt idepioal fediomeating of single
horlzo-ﬁml St:ut rfd‘?lfc;wéanb)wﬁ'geé @&{%eélﬁ%%&ﬁom’ u gn&) Séefn&g élf&%s aIt‘Iext another
for 10 mn "an supernatants save nuc
d1ssecppmt\msmla1€t fodlowed gy thte@rmoteaionse_éﬂtlﬁ slisek ami)ksllﬂest generated. A total

shi as.says re 10 detec Stath
b Bt A TeY PER FIF TG MAGE &1l & DY AR R Bl (4R ED 2 described
previdaSIy"eoP ABidb Reindind debithi "(ﬁ’it@irre Rhowhén (- GBS The dBSRE of rejection

(5" - AGATTTCTAGGAATTCAATCC or an NF-kB bi ndi ng
was gspdedeiit a @rda@@rm&@mw mn$eﬁ bBtokicty gibeldeart and Lung

Transﬁfﬁﬁtq grg@o: | S&Jﬁﬁ lgb%ﬁaégszx\?ér%é{feﬁ in bufferek()ialtO e/& fom%aﬁmgns d)rocessed

overnight; Mgl Bigfoldpié setions virotsedimd with frobreSdive hhlﬂgﬂoﬂﬁlm -eosin (H&E)
cocktail (50 MM Tris-Cd, pH 7.4, 25 mM MygC12, 5

reagemy TT weouxlepapdetopathele giafs QIsed rsemiquantBatisy scglqg eofs h glitt microscopic
ssa nyc

crter 3034 010 AL b, ESIR s AP e i

damagst iatriwaltipStkadridy, sections SO uldy ahlﬂ:lgB)nﬁeSarat alsﬁgeSZwere separately graded as

Bi ot echnol ogy, lnc. a Cruz sc-1190X
0 = noyghanges: é?pgg%éébéc‘i ?-5 @ =26- ?%ﬂ '@ét”e‘fcf Fﬁo%égé?mera@nmA similar
vasculca;r §Qfie Included D= N3REDAL edniihf); 21 328]1a! fbel GO and 4+ = severe.

ol 1 gonucl eotide for 15 mn at room temnperature. The

DNA- prot ei n conpl exes were 1kesolved on 5%

pol yacryl am de gels containing 0.25 x TBE which were

pre-run in 0.25 x TBE buffer 20 for 1 hour at 100 V.

Sanpl es were | oaded and gels were run at room

tenperature for approximately 2 h :
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at 150 V then dried by heating under vacuum and

exposed to X-ray film (X-Omt, Kodak) at -70 C

Manni ch Bases and O her Conpounds. The conpound

6 RSP DA bR erit AloBliliby ShifPhss b EM, eﬁhﬂ QRLERAS RS (DM

provided by Dr .el onaukﬁvrk ﬂq Eﬁ M gt he Uniéf/ers“y S0) treated
cells wgfre p@bﬁddly&?emaﬁga@@&%eﬂg fOCénaldai.t 46’@96ﬂﬁ(bmmrﬁefwashed in five

vt EL 0 ARLHERERHTTS: 10 BB By A TeGh et AT b, B8 s o,

pg/mltap@tiMnDl péind @esstatin Camee2 pgle leapeptindeveitisdet ythed lydedifshe same buffer

supple%ﬂgteg eWIB\’}_E%’aNE dlob%-l?ixﬁg:s/ubggﬁ-g thgrg ?@pﬂﬁg?q%g}ages ¥ Ir %@ee? C(I;]netglreulng pellet was

resuspEIRIFES il hluR¥abl RM ﬁlt%ﬁéﬂqlo%mﬁSi'ZS%%lﬁceml 1.5 mM MgCl,, 20
M r ea&sent S avai I able from supp iers_such

m

d
WM kR Reand pppteasy inhifitors) gehhish splt byffegi(lew salt buffer
contaifMRg 800 %l@nﬂéﬁ dTﬁE‘%tﬁﬁl W%Vmgrh%la&dttﬁ'cwh%%ﬁoﬁggﬂc for 10 min and
procedures may be enpl oyed, as 30 sét fort
supernaiafisrsavRsess mglehr proteli edmet andcstaed sler70s° (REABENDSIlIBORIf assays were

pertor N R AR FYOLATES ik R BN o6, SR Soresponcing

to the prdmotand tiiupphemegenal($ - AGATEVCEAGEAATTCA ATOC -39 rad, NF-kB binding

clemegld g CAGEPAC LR AT G ANCEL EREAN R RSt [“PIATP.

LabelddJBnddoBesaéle FMSincuthited Jad &1,0ndf ﬁ!ﬂ‘i’eak%k@&lﬁedsprotems in 15 pl of
REHENSI VE ORGANI C TRAI\ISF()?M&%1 VCH Publ i shers

P CAPRERENS! U OROAN. o { o

inding ecktail @8 mMgD)s-Clapidi74, 3haM ddglaricmM BT Ts31% Blséreh g4 °C for 2 h.

For suﬁ)pr?egtgatsu?%%?lggseé)%g&n% Pgre p?ﬁ glg%ﬂu dltvlglg} Pgtg gllﬂg‘\e? normal rabbit serum or

antiseral spEoiikid Stat5a3 Stativd oS 0585 NFaBt (Sathe Cau. Bla_thﬂmf)lbby aié.Shnta Cruz, CA;
non-limting exanples are i)l ustrations of
Cat nqe ficrt HOPAWSEPEEX-ARMeLINEY) bt indicatpd irlegead eqt .%ﬂ I'h then incubated with

[*’P]- 193-SR A @ibbriBlebtitel 16F tpﬁllmw&%peﬁdn@rme |I'DNA M cdrfplexes were
limt the nvention in any nvitro

resolveg ?Izeé%gwbvracwb?ﬁmlecwlss"a@@lmm&p liuslg)verprmie MnAiOcA x TBE buffer

for 1 l}gﬁlsﬁ 196 Wtﬁ%pﬁé%%gac{eg abafda t%Wrgt@x? Sfmt Jbgrommately 2h
ydrochloride salt of 649641 P), also re grre

at ISONOth@ed bydheatingiwederrvecuyfn dnd sxpased tedy- sy idm £X-Qmad, Bﬁ@dakhg -70°C.

188 ol o1 B ity 53) used in

1n1t1a1Vﬁf\&SIt$ga.ﬂlaks? \dmepmk&d\ftd piyoDirf doadthan R.aPisareki bfdhe University of
test its abili selectively inhibit
Saskat Rgan,,:éaé katgon, Canada. gﬁégﬁiﬁwg\%‘l )tqpél %tgprg%qmmunds including those
1dent1ﬁé‘t9§ﬁ1:bo igs. (8- 3&1533)\/e1%npﬂ@f3é}ledi fugr Bt Wrzllcféfnar Priebe of the M.D. Anderson
Jak3- dependent PHA-activated human T-cells
Cancagﬁe@mreﬁmvemy Odéftemsasmerh Ureuston, dekas Tl @)nxpolmds described herein
may bcel? ;l)rlfg’ A \éﬁlbly)an\gllesulta é{Bc‘? s 1llsr1]ngt Ic?oemr%grsc?arlllc}:/eavglrlaﬁe S amng materials and

reagents available from suppliers such as Aldrich Chemical Co., (Milwaukee, Wis.) and Sigma

(St. Louis, Mo.). Standard chemical synthesis techniques and procedures may be employed, as
set forth in references such as Fieser and Fieser's REAGENTS FOR ORGANIC SYNTHESIS, Volumes
1-17 (John Wiley and Sons, 1991); Rodd's CHEMISTRY OF CARBON COMPOUNDS, Volumes 1-5
and Supplementals (Elsevier Science Publishers, 1989); ORGANIC REACTIONS, Volumes 1-40
(John Wiley and Sons, 1991), March's ADVANCED ORGANIC CHEMISTRY, (John Wiley and Sons,
4th Edition) and Larock's COMPREHENSIVE ORGANIC TRANSFORMATIONS (VCH Publishers Inc.,

1989). Additional guidance for synthesizing the
16
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human 1L-2 (), IL-4 (), or IL-7 (A with increasing
concentrations of 649641P (NC1153) 20 (ordinate) for
16 hours at 37C. Cells were then pulsed with
compo[n?fdé] cah b éﬁi‘ﬁ th® pér o@idal?mgraltl)re fef ef‘am;ﬁo lﬂl‘]esplﬂﬂgatlons of Dimmock®*
I ncor por at ed radi ol abel ed probe plotted on
andabsﬁﬁ@ﬁmb@m@xessed as % i nhibition of total cpn1from

Dmseof:o:llogf %zlmkgﬁ%%%@gé%e |ll@tr‘at1{>: Is]goefrtgrlszcﬁd?Qc\f?nshbseand uses of a

represéhtat ok 1Jsk L slldctive thhititor henpcpmdsaadcaee odt ménpt Pakmit the invention in any
activator (prolactin; PRL [0]) or the Jak3 activator

Wa¥- (interleukin-2; 1L-2 [~]). 25 The rat T cell line

Examplbli2- fulvig) Pffcts oh PEmnidheB:36 649641 P (NEPDEK)S to eit her

C’E\h_q/ g/l%léélclg{)g(sle I@sﬁété@ﬁf@?i\% %1}&@?&2@&%?@96 E \[ 25 t{a1ﬁ dydrochloride salt

of 64984 ﬁgeaﬂ&?re@ffrrehhg ad WEZ 15868 h ke dflitsiMrddRlon{etsDhdd Rdving the general
activator (1 nM I'L-2 [*]), wth increasing

fOrmu'@loncentratlons of 649641 P
M for 16 hours at 37C.
thymi dine (0.5 G /200 I)

NC 1453) (ordinate; 0-100
:Ils wer e pu!sed wth [3H -

probe was plotted e theHabSC|ss.
inhibition of total c f\v . ed sanpl e sets
(n =4). As shown in |gs 1A-B, 64964 (NC1153)
sel ectively inhibits yc/ Jak3-Bepengdent bits not
PRL/ Jak2- dependent cell proliferation. In particular,
was adtletl ROTGR11s Mfgblngﬁa((m&sl@&)kmde@m&ﬁnﬁ mobﬁraﬁqmadsldyscribed above, to
test ity églgg}qlgggel%cglv%l& ihib 5 oFig: 1A°% & dhsh %@rrfg(t)'fp%giff;gt of 649641P
(NCI1 1“9@? oft ptcmfgram{ §f ?f/.lfa@ﬁtiéﬁéﬁdér@ rPHAﬂthp/htteH 'Flgmtlﬁ‘l‘l"scell'é h@{hlescent PHA-
Jak2- dependen roliferation. In Fi
actwa@ﬁfh@man cheéugé@ypl “Nelly wsh) weyis Gﬂlhereg ak meg%ﬁ%@eﬂ @reaence of 1 nM

humam"?ff E"‘@ ZL 45('38"‘6} IL- ﬁ%ﬁnwm_lﬁ(ﬁ%&ﬁlg\l\&fngerﬁﬁ{ by 88649641P (NC1153)
(ordmaemens matmsQﬂS7°(ﬂ.C&0@weneMerqfulse64xﬁﬁ4ﬂ}ﬂﬂ lﬂqN@dlde(@)S ,n@vzoza ul) for 4

hours 9\5‘ llﬂ?gﬂggrgte;i? cg(ga]:).'ekﬁcp ;g'gtgezglgtr@gﬂ'q%é %&ﬁtgl(sessa ewp}egse % 1nh1b|t|on of total
cpm floFDNGIY-8 €4t Jaatpﬁdsew(hh (;;nt i -Jak3 pAb and Western

blotted wth anti g E) éros ne mMAh, as shown in

FFig: 1§A§howﬁﬁéfref&3h%ﬁ 9nHF ek 5st e Bf?é‘é“%ﬁ?d‘ ofel- sﬁrlst%ered in the

presen\% 'bh tHaMak2 ackflfdr Q;Er’oglctln?/PRL DAF 6 ﬂ@ﬁﬁ@ actiVRtES Gnt¥BSIKEL-2 1L-2 [m]).

experi ment al resul’'ts, In which rosi ne
The rzphB@plhémy|(Hb2ﬂhc)owaSJd1©@ew\b@avwhlit mso@u%utﬂ egther PRL/Jak2 or IL-2/Jak3

o5 AFREIEA T 0y SISBE, HHERY IR ot e

activafoer q1 nM RRLF{QGSBrdrlJalgf& agivatoo (Finyl [128,[mhumith iXdreasingCc@&nkentrations of
re also culture i t hau and b ith (c )
64964ﬂﬁr®§dﬁ5%>) Espdhd r@ YRR & Cl%ﬁliowwylsed with [H]-
thymififid ®d.3Rudi Wolél:f)dutlﬁé tl?e tfiF]:?’l @ﬁl@u:rseofctlﬂ@us%?gtﬁ% ¥ DMA-incorporated
m nut es (+) or wt IL-2. Cells
radiolatested rprnlpmwebp@@tﬁcppn alnee@bsmmamrdrﬂxmeaedtas%rjwcbbianm of total cpm from
tted WLt t hosphot [
DMS%%St%H Qalpllaﬁa%g eénhoS 191 ng g/% &@g{?ﬁb p\(lgi 1%3 selectlvely
mhlbltStya/Uﬂ&; cﬂdﬁlegdenQBl,lt ndt (P‘R&E]Jakmﬂqie)ldenk Bel&pltohferrdlohestl ,pafth&lar although

ts_of which are uman YT, cel

64964\}\BKI§C1 L3PV 1P Faatly Egncth)to 6‘% b%‘l\t%r; ](9 celllpfollferatlon in response
to IL-2SAeDAhBIL L0 MLl dnpdand vad Q0o méé%éwve( N@hnﬁhéﬁhg Jak3- than

for 15 16 hrs and re- chal l enged for 10 mnutes with
Jak2-depgndspt REpkif§EYON-(-) 100 NM I L-2. Cells were

i mrunoprecipitated with anti-Stat5b pAb and Western

blotted with anti-phosphotyrigsine mAb (Fig. 2C, upper

panel) and then stripped and re-blotted with

anti-Stat5b (Fig. 2C, | ower panel).

agﬂ expftessed as %
r
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IL-2 al so potently activates the Shc/ Ras/ Raf/ Erk
pat hway via the adapter protein, Shc, which binds to
Tyr338 of the IL-2R(3 chain ultinately to drive T-cell
proliferation. Fig. 3 shows the results 20 of a-
si i Higs 28xp e ¢feat oft PO6HPS@GIésDranbibel Jak3(StatSisigmahpatiiway is shown.
in 9641 1153). .
Hum bl BTSN e QAR SO IREPAR 2 TP ipg pongentations (1-100 ) of
6496@%@1&11169] ﬁurl2ohmum:md rRwhslldnged &d.10Quine®s ernith PHbr without (-) 100 nM
agtjvated T s were treated with O.(gontrol; _ _
IL-2.) % hs e ]‘B}m Wpﬁeﬁlgft%tg‘él i c%‘ﬂc'% r%[g;\gﬁlg %St-e”% )bh?ﬂ‘ed with anti-
phos;ﬁﬂ%dsiﬂ% riAK; at 3adyn 1fnClT|g 2 A)aigpér pundl, hﬁtﬁfheﬁﬁmﬁ'}bﬂd%ﬂ% blBtted with anti-
I k3 p che of g a at_37C for 10 m nutes. Cell
a *§~s Yreinf2n aT sel Westgraablet Sxperimental Eulisgop “which tyrosine
phos;ﬁ@&l%%f JdkzansfigHibied ihQ dB¥ epERithe Ao by Y¥BUEF (NC1153) in human
bl otted with anti-phospho-p /p42 Erkl /2 (upper panel),
YT celifdi- 100 MO efredate “@féﬁh@eébow Figpkh Refuriag npwdelFig. 2B, human YT

ol RS AR08 oGy R S s

HM) 64%&&% (INC L5 ir 2t ol afit kd-¢H1lereed Vit [0ominites Inithe(t) or without (-)100 nM
T- constitutivel Xpr

120 e m@ionpec ARl WA SRS dud g Pt i anc

phosnhht-ylrcrsuteyn@ls (Iie. lBloq)phr)pg/ﬂeﬂi)tand nheats@ippsd andl: redﬂcbt{eﬂ Wit Rat5a (Fig. 2B,

lower Pa%eigggf{:;% Réﬁs? gr.gjz r«zsy ti 66 vﬁ»?chd%élfs {yﬁgﬁn &ggthé‘g\tﬂlé%péls cells were

cultuledWUMORT (@C ibP bf Rtk ¢ W)tabceddink chtentedtioddt Il tdockM) 649641P (NC1153) for
anti podi es and Western blotted with anti -

16 hysn g R eRAlIsRgeA oAt BoaRteSs WP, oF Hakout () H9eaMafkr2. Cells were
1mmLﬁ16pIJ@é1§1Ht&ﬂwiM helti- 8@t sb-pAY anR'WaRr bloftkd watRbhiBHd rrgﬁoty'xl: obifle mAb (Fig.

hows the results of above described experi
26, "eem paneb pag then strippeshasdrebloped witk antivdapbARig 2€ylawarpanel).
VB L26415b Koty @6ki ks i
JEE A P S R GO D e, .
binds\ip Trr33Hef Fylr 2R sbainaltimatgly toydrive dl-¢elleproltfanation. Kigr Bshows the results .
ofa s{/ngsmll g%}%ﬁ%h@kglﬁsg ges\%ﬂ%ﬁl a“%{léqm ti(!h th %(ﬂ' af Sf' a%geqlldmg 6%&941P (NC1153)
conceapratidne ¢h db-2(agdteq piv/42] Erkavg) phdsllﬂemylslimll \pzpsedvanghted Quiescent PHA-

e PR AT
6496401P (NC1h53)aBCE Rolire gndhah 4t3;Hu1(1M]rﬂ-513)préé@r% it N atdt AR for 10 minutes.

These results show that 649641
Cels {EToRSe7 P4 ORI EN ol SRR o i A SDRVEAGE Gransieafo TERF mermbrane
Westekh HERRE .with zﬂﬂﬂn%tfo@ﬂ}ﬁgﬂhm E&is/ql(hﬁ &hpiel) Nikkn \éﬁipb&i Q{dhx%{arobed with
ak3 and Ja 2 responsi ve

?iW{% é s inhibjte P
pan E@‘f R 3( 1989 RARslt Ao Imdigpsp loceawﬁ‘*(‘%@ﬂwéﬂ"h%@sresults reveal that
64964Mpr(ECaf $ D Gldck eI DYmeliSEd PEd1 M0 cG®dtion i M T-Weiish an | C50
about 2.5 itM Moreover, 649641P (NC1 153) effectively
i nhi 5eYE gonstimtiyely) wresgrqcvéﬁewyn a@dowlhkmsqsﬁbats@amebe shown by
[
testmlggfa?etlﬂéxé &x'to%;ﬁg Sdh%@;?n ?’21%{6 é}ag s ¥ rfeiow vg’eagg: ured. for 2 hours with
dlffersmtbsrtonad:m&tlomrrm y6@6&115a(1bC1H5;Bapt(B-ﬂ00r @), N CehglafNektracts were
kl /2, asgr ed by phospho-Western blots

10 ne
‘mmmeféa‘fﬁateidﬁéssm Rbr At ele anfiediesh and ¢ Wstern blotted with ani-
hosphoB)bSHS laktib SHBSC [d; k | ] ]
P Osﬁgll ?& ayin 1an I Op?gotﬁtywlsgﬁ%%h%@egbvgrw&p k¢ lﬁlah Fyn or anti-Lek
antibasties: SE!gb olyb nthiengestults aof ebovgodeskibed i d«pepmime YAS cell extracts

. Ly, i i 6496
R L T T A T —
(aPY)eftrshpovef, had thed rsmed and tdaaua&ﬂwhEaKtBF%el@bm ré\d); YINEell extracts
649641P (NC 1153) conpound did not inhibit
were SYRURRIFEPIHed BPhwib 33 cleaptitodagsrgd Miestam Jur kat
T-cells nor activation of TOR signaling internedi ates
Lck or
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Fyn tyrosine ki nases. Exanple 2. Effect of Mannich
Base 649461P (NC1153) on Allograft Survival To test
the in vivo effects, recipients of kidney allografts

blodé’ﬁ Reith Jrﬁaﬂh%%‘rewgﬁr&uﬁ 481@%?5@ éofl\ﬂggnspﬁ { thends Shed and re- blotted with

eglnnln ate 1 on.
antl-(LRlT. Zﬂaylqu@,fﬁl(fﬂrﬂnt@vbfY'[ E¥Wls @6re(cdalflired withdvehiclabilpgland & Snd b) or with

| .. ection or 7.days with

asce§ThE GSEHEINGY 1 oot o) o aHE FIAPRC-D Fopecatepilis show tha
649@11Pi(NCﬂ05&)id66dri<ﬁBldM<ttHb &ﬁa;gy&@ga%ﬂeﬁk%aés 5.0, 10.0
64 NC1153 i ven al one

,I%g 0 CsA. The 64
deI é?@gg 1By “?S“KPS show @ﬁhwh@%lmg@nmbﬁp@ng}@ itechfak jarih dak2 responsive
cell &krdvadr@ty, a%HL'itVlOle §M}) %49@@9 %Zﬁ{qgﬁj)e%s fnﬁﬁ‘% Nggct}aygsby disrupting cell

shown in Tab 49641P
grovgh d"lthp’f}ﬂo‘@m:&w%? ﬁlw\érMsmpww%%%&(l\i@l 15g) k@emgﬁmlted IL4 or IL7

dnvérb@%’g{&)évtdﬂ QI’ f tsgrge co cehﬁét?ole beg% P ;om#]gﬂkj%glf%l{/éﬁlblted tyrosine

phostphmeda(ﬂhﬁi'ﬁf Jarsdaxﬁmyvas)str@taé ciuhatyestan‘smb eaa“;itbrgfr@teﬂ $HcOMd Erk1/2, as
ination ind | ues

meaggts 55 BRGoptLiom Bt SHIG: Qi 14Fobes BAE SRS Betthe previously

descBBOIVPNIYIBES®I $4K3C inhiWidl ARLIAGARI St iE, AB&
addi tive interacti on)1 ) 3% % %LE 1730 Ki dney M. Morcover, although

Stat3gfh B’@%Ptﬂd&grtwa@aqhg@nmlm:demmbs VAtSrErmtb't lﬂmmrcxhb}z)f649641P (NC1153),

this BAABAN (ACTLRH) o URHEGUT B 76 GIRLKELEN eftect on T

mdumitNErkﬂmNAﬁﬁldEthﬂ“he 64964—1P $N6®15‘:3) comp(ﬂma did notgnlﬁblt ﬂ)N@ synthe51s of

_%3 él‘ 'gﬁ -.18.81.1 0.01 -
non-JiB3 B Rn Beg bRk Eis0 %sﬂg@@noafééfﬂbﬂ@mﬁmgssewws Lek or
Fyn (ym@&rlegdmb)ses( ng/ 1 cg/d) 649641P. CsA i.v. x 7 days p.o. X

VBT SD P O
6484

21T3 test. tﬁ@ 9. 1@99 effect@oregp&nt% %kl%efal%&so%ereznéat&% Rith 649641P

5%? 84,1 0.01 0.56
(NC &1 fors] qays bgginning Imglegla@pjy @ﬁqﬁransplantatlon ACI (RT1%) recipients of LEW
(RT1Y) kidney allografts were treated by daily i.v. injections for 7 days with 2.5, 5.0, 10.0, or 20.0

200-1-248+46001-

mg/kg 649641P (NC1153) alone or in combination with oral gavage of 2.5, 5.0, 10.0 or 20.0 mg/kg
CsA. The 649641P (NC1153) given alone delivered by i.v. or oral gévage prolonged rat kidney
allograft survival in a dose-dependent fashion, as shown in Table 1. Since 80 mg/kg 649641P
(NC1 153) 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 (CD) 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
i.v. x 7 days p-0. x 3 days Ratio MST = SD P C1

- - - 8.8+0.5 - -
2.5 - - 95+£15 | NS -
. 5.0 - - 122+1.5 0.01 -
10.0 - - 18.8 £ 1.1 0.01 -

19



2.5 10.0 1:4 41.4 9.8 0.01 0.11 5.0 2.5 2:1 20.02.9
0.01 0.53 5.0 5.0 1:1 27.65.3 0.01 0.38 5.0 7.5
1:1.5 33.2 11:8 0.01 0.26 10.0 2.5 4:1 25.44: 4.0 0.01
0.60 10.0 5.0 2:1 29.8+-6.5 0.01 0.46 'The effect on

wd 049528891 ograft survival of 649641P (NC1153)PGEI/}a93/038993
adm ni stered by oraI gavage or in conbination wth

649 — —ALH \TUI a) rect [JI ent of —tEW
ey ag'): #e‘ﬁgéreclt ed once daily by

ofme/k g?/a e kgl d. %
619‘621 Y NCll'?‘o‘) X3 or i K28 i ratl oh WI[?‘Q ora 1
gavage—ef—2- 0, ”‘ o200t kgt CsA—ANGT

and2®® wer e lcal cutated for each gr up?4-8 5hs- 0.01 -

experi ments.| The ,conbi nati on i ndex |( Q2)6 = v.af ug

S
Cut : U 10Oy
catcutrared: [TABLE ‘iom d 1eé4/$|6|4(1)gr {ar V}?\%%/h\‘? S‘)%}Q%{J’ j
( NC1153) CSZ] (moloky/ d) {( mo/ | cg/ d) EEEEN p.801x ¥ -
0

days.p.o. x B daygp Ratip MSTy.1SD P|Cl24.5+458 §. 80.00.5 .

o085 C1s0 be 357 03l g o gnor o] BEEELTT0pZT 0se
0.0008 - - 5,0 - 517.2 W.21 ©20009 |- 308¢52 - |21 091 0.21
4960 0001 | 2050 - p4.5 14 28 T 000i=1130 Wooo1 | 027
gt T&LM”ZZMZ??%&A";?’ sLype ot UL 4 o
dayss.Ratio MST SDSP Cl| 20.2:110.0 |2 10932@9 10. @1 0.53
0.0007 0.30 |40.G;5.0 8|1 28;§ 9.87 0790063 0.149 0A0- 4 o.38
I 1L o0

raY
U

D
.[:1

; 16105
4 7?5(?) 0001 51 e
d r

8661036 0- 16771 36,6
resul t d-lshown | n%ﬁéé_ of !\9_%-!- 0.26
st ati st ygal si|gn2féeahe by 0.01 0.60

$ower e assepsed £9
5.0

10.0 2:1 298 6.5 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 ®RT1h
kidney allografts were ireated 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 - - 123+ 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+4.21 0.0009 -

- 10.0 - 21.2+4.96 0.0001 -

- 20.0 - 245+ 428 0.0001 -
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Gehan's survival test. Conbination index (Cl) val ues
versus CsA/ 649641P (NC 1153) ratios calculated for the
, s9 O presented in Table 1, and these dag@r/v61063/038993
W({grﬁgg/h&g 9as shown in Fig. 5. Considering that CsA oral
bi cavailability is 90% CsA/ 649641P (NC 153) ratio of
649641P (8C11532:|1 andsA. 5: 1| showed bet{er synergigm (Cl =
O(ig/kgM) 27) |i n(m@MRAT) | SPB49631BYAG49641P ( NC1153)

pat kg daks 1: 1, ple. 23 diys 1} 4 (Rhtic 0. B8 MSD+6{) . | Thep CI
medi an effedt anal ysis gnd the conbi nation index (Cl)

value were Used to calcurate the quality of

i nteraction |[between 649641P (NCL 153) and CsA| The

con¥i-fati on |of 649641P (NCl 258) and33®A 1904was 0.0002 0.30

syngggistic,| as gonfirned by gthe C vakuesgf 06 o ddod: | 049

: J)Ik,bl-\.ldll | 6.LLU 1.4

0. { o0t ivel (o A1 | #60+1095,]0 o001 | 036

Sun8fdi zi ng |t he sésul ts| 649641 P ( NC38553).75howed.0001 0.51

dose- dependent prolongation of kidney allograft

survival: doses of 20 ng/ kg/day 649641P (NC1153)

d&®h¢ vesnkdstiown. inf Dable 2dafy SIS b G @erecassdviel fof s@dstlBl Significance by

Geh days sig 0t00003 vs. untreated control; MST=8.80.5

Ge a“o‘*a%‘é‘j‘ {8240 ny/ kg/ day 15 649641P (NC1153) del i ver ed
pC@mbxl‘n@tEonﬁn&HS( (&2 RS verdus. GhI64984 10 NEIQ SQ&Hﬁbs(leEﬁlBte@ foT the results

OOOOl] Treatnment with CsA alone (2.5
presented gy /Tahleql.fand thes £Apta) were serhed a3 shevn i Eied énfiomcfeéez ghat CsA oral
bloavaﬁ%?ht‘?\{é %,@SAV@%AWPQ N%ﬁﬁsj?‘?&i% & 4\53.103.124a F@g Sg&%%?;eéﬁfcr synergism

The conbi ned r eat rrent S reveal e
(C1= @,yn@rzga i qopnpemisos rta £ ASA9G41 P gNET 1533 matieiof dl 1, 13, or 1:4 (CI = 0.38 - 0.60).

The mEGAP @#‘éc??rﬂ:ll S agd ﬁférk%b% ﬁgx;)[ m‘ﬁ"e;t g:&ﬁ?ﬁue a9%8y to gglf:lgaqg the quality of

exanpl e YratTon
mteracmgﬁ Ibgﬂmtaxy GWGMIIR’CQ NG} ]15(3 )JSAI 'D]IiEGCdﬁﬁbnlmtlﬁd o€ 64b6a 1IIMRNCDI53) and CsA

e S e M AL PR SHRLTSelgon oo

1:2 to 1 @ wetle men&sdamtlcmmpoa)n Tame Dest results vvere

served a ose ratios. of 4:1 _and 2:
?‘é‘mﬁ%% h’@ results, é?‘g@g?’?f*%dlﬁ d@%?deneééﬁéeml%mon of kidney
allogrdft st el K6 o 20 iRy pavatasganee a‘i‘p%é’éﬁ‘ﬂ?’é*?ﬁ?f‘”f 16 dpys produced o
MST ¢£524.830:) ﬁ@@dpp@ @@(&W@ iuntmﬂitquhola M3 T578e840.5 days) and 240 mg/kg/day

sooof F8c}LP158H Rk BRORL 7 B G102 S5, Y08 Gk o0uno,

Treatnkad MilBAN3 4108 G038 5, HOATPLEnGke/BViat 3l @hys) Hrédfuc&it @68 HBpendent effects
(NC1153) .f or Nephr ot oxi city For histol ogi
achievingoh B HaRSt 4958 SUMSIna! ShI%Hbasidne dRTABIOI) R pombined treatments

revealécﬁé:bcﬂbrﬁ @yﬁrﬁgnéﬂ%z{cg&lﬂ graf{isERRM1 Al clo Eﬁ';o'h Svi lﬂﬂ&gtﬁ?e(#apy with each

been treated as recipients O | ow sa
agent. oy examplyy glthpugh at7|-@at1gd adrmmlstra_m]ordﬁ)zss mgﬂqg/day_ G49GIRGNC1153) alone
ploducgé%%g’f‘) og' BK}'H Jl%%i%qgé f agq&rﬁg/ggflaxlé r‘Aé gf W—‘-AS 3 days, two-drug

éred

comblﬁ‘amﬂblﬂﬂﬂbhgbﬂ fafviddd t(bTL?lfl kl&9 @Sd%yp (1§’=0 08od Q’h& Qeﬂ%hﬂks I:vW:’e‘?\observed at

conbi nati on of P . Wth
54964%?%@ deifgeafiswf(‘f\l@nﬂ%b)mldwg ﬂt&@g\@%eia P&t gn%?—é resmctwely It can
be consR@éd hhaCLRevA it RitiR PRY inHSiEd %4@84’1?@(‘51‘1@@}{& %%h rfkﬁtntlﬁed that is
H&E staining i n accordance with standard
ImmunORRPERFiX? Hyripisa kidneyralipstrargplant medsly and eexefsf reexﬂwcbﬂynergsnc effects
in comBA641Rith BEA153) alone or in conbination with CsA on
kidney structure. Al photographs are presented at
the same 200x magnification. Simlar results were
observed 10 in 5 rats per group. Neither 649641P
(NC1153) (Fig. 6A) nor RAPA alone (Fig. 6B) showed any
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significant changes in the kidneys. In contrast, CsA
al one (Fig. 6C) caused damage in 30% of tubuli as
vi sual i zed by vacuolization and atrophy‘. The CsA/ RAPA
W@ ZrRENS3pOup showed massi ve vacuolization in BHOYYH03/638993
tubuli with atrophy and pyknotic nuclei (Fig. 6D). In
: e. CsA/ RAPA group, Kkidneys from

SAPQAYSAPArPIQBEIE 3)  conbi nat i on

Sfmmﬂﬁtotbbﬁr@&%uﬁhdﬁ ln@he s bBrafnb@ 88mORSEINVED) [ iidi® SYEW (RT1)
rou Fi g. 6% In brief, neither 6496f

k‘d“eml%’ e&g breg dreatedb gt o Bews: resinignts andaw-slp et fohbdm weere treated for

14 daymltmaphfgsqtgge@alfﬂ(l&@lﬁbs)%eﬁ&efr&ﬁt Q)%'ﬂ%/gg [ec?fjv 10 mg/kg

wi.th RADA not with 649641P I on’
CsA delivergp- i combinggipe o510 me/g Cobaon: W(D\”éd) Soogkg RMBWLRW combination of

10 mg@g@sl@f’a “wifiy eﬁ)trﬁ?’k%&im PS(NCAﬁ"S@ 187{ ?gldﬁi ?A }{E’st“%%e %agéﬁwlatand histology

pes of toxicl s that "are associ a
perforgqu_ on kigneyp psing Hgdystainigginauacarddned with stansiatd methbdsoFic photonucrographs

4 il t th
n GRS S3I B S bl f oo
structiyrex Ad pM@)/glmghskng @rep@tedgmﬂ_&g;e?p QOOxS_RiLgﬁﬁﬂcaidﬁﬂ /fgﬂﬂa;il ﬁé@/ﬁlgs were observed
. alone o c [ i gn
i 5 S PROED bR biob g BB, B A} for TReA Gl By hovwed am
signifieint bengdsyn thalkidnelgp |he£dnﬁﬁst (@sﬁ@ﬂ%e@@ BC? é?au@e?istﬁﬁﬁge in 30% of tubuli as
fat suppl enentation

oni ¢ hrot XIC
v1sua11€id;by?@cltq[f F%]oy 3R @gwoﬁ SR grup shayyedumnssivg vacuolization in
90% of &ib6li Witk 8o ind pylélaétlc rﬁﬂ:leza“lg@) 4r cBﬂtﬁﬁfsﬁ?c%n ﬁ)onﬂé ESA/RAPA group,

” g%&{drU/ uration) ferences i n creat
dney it Beatedy with thet (51‘65{64961453,@(;‘1}]1(53) mmnmn%o\yed( ¢idhges similar to
those GHRENVES nethOICsA Gilide)grdupa@ig. g afn tt)r%?’r%ﬁﬁér%ﬁ 641, %&?ﬁg Afone caused

mar.row cel | ul arlty perip coun
nephrofpwicityt §64 dprmihowevess wak neptastodissail tys Bifstheosldtbd patntiated with

RAPA M 5@@{;,!44@64)@ tudy showed that 649641P (NC
15% _caused W%%al n (p=0.0002) and did not

eh‘h nt qqethwémsgﬂpgw ediep rdgshlrtbedi ab(yveC§#9@r1P SRIC1183)Heated animals

I r
were ags% &gl?i%t\é\ﬁ ?ﬁ% tl?é'\@l:sazg'ég) ﬁtlgggx ? grpBa H’E§sﬁf1ﬁ5e9 VBB?t-éI{E’ }.n this study,
animalgfeeatreent gt huded 64674 1 RINSA E156) albnd oﬂ mdoﬁ‘ibmatl&ﬁﬁltﬁ sA. aVﬁtar-Furth rats

receiviE QBB INEH B Dbtk B Brihbe et e of SL (Lémeng per

gavaga) ealore oiCirClcombinatien (vith368sA). (20th/Mi/d; pd —Ehvei). A\NB?WGQ%AS of dietary
0.

Rl dl / m n
precongSipa S0 Siaigien, G5 Rah o etss shobmeinepibiwieip or by
supple(nNﬁhtlo'kﬁ(:iy TelegipBR RS, smmﬁr@mélaﬁ&gé o9 rat§ux§fen§em 7, 14, or 28 day

9.4my/ dL, p=0. and i ncreased
treatmept cngrﬁ?s @ﬁg{ﬁgﬁgﬁ&&r@br Diffegenges,jp [cieatiging g J;an@ﬁ (Crﬁ]é:b total, low, and
high deisity @)t £1R130RAT OPDIGSkRBLE rﬂj%lyc&%ey\@l‘ égoé(fng%gig’(gv cellularity;

one

h %i 003/ %38993 effects of
periphgsy Founts (FRC); andRiend chamisties Wcrenaseqsmdrlysﬁlshets tSRL+CS A
(T Feshits 8f hisieHy: shBws {HQ%GW 125%&%?9 Vgélg\tt ‘gain §5=0.0002) and

duced a narked effect on
did HO‘B 286007 Y eightlost prefuced by sty %Foﬁle {&rCLOmbyes avere sigiar for untreated

(2.0 0.8hi @) 44964 FBNTSH-aloRA: @6’?@% éﬁgﬂ g%%‘ﬁécﬁaéid for SRL alone (1.7

NC1153 nly a nodest chahge
0. lmL/B &gé agéﬁyé a@ﬂedhﬁpdlm)ﬂm w008 bt édmbaxadl with|GsA alone, addition

TG
of 648&33 Sﬂi E)Ot% Sgﬁuggggc galﬁg{ 8§A& PEEIR S %&o‘&%ﬁ’iﬁé’r St markedly

reduceq gt (¢ rledpl/ininaps0.03)n Covmeredsto troreSRA raf<th @4)ow-alti Hiet, 649641P
Ci11 Lé%é&o%s d cel l Ao 40%
™ r§§p | aced by a |€§§§ %ztswslgg% é%éagfﬂgféﬂ &n(gsr) @ increased HDL
(p=0 Oﬁﬂw@gutr@angn@ WG ordZDit, lavhian6rs 6 rodidutot iredaes the afyBerchdlesterolemic
view of these results, it was concluded that 649641P
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(NCI 153) is free of nephrotoxic and nyel otoxic
effects with mld lipotoxicity on high-fat chall enge.
10 Since it does not exacerbate the adverse effects of
wEsodsioseishe fashion that becl ouds SRL, 649641PCT((§2003/038993
1153) seens to exert selective actions on | ynphoid
nments. Fromthe foregm n(%sl nvestigations it can be

effect%%@%é%ﬁ { Aeplong 49 &A1 A 2 Tl 915 3 cospiypation] di sonteett tp \HRLFCsA (107.8

8.4 LO' @804 rgi
w1909 0L B LI A, e Aok R SROE s
[

p=0. OQ,Q%W qther\Jipid frpctense €8 vaclessaneffsict (5457 86 Tokdd pe@ﬁ@ibzb eud 649641P
J d i hat i

ovC2) 94 SR gl (9544 Lo S HALCRROA My e

animalxnﬂ%éblh S€C bbd3§: h&d nkeeffwlt bncHBL LRy aom (T4 kmlsINe;lthelﬂf%élPP nor CsA

rcduce(dhlgléo endS tg ﬁt%,glgtcwzt}{agﬁtp%@.adpggbg)t ﬁé&%fﬁ&gzch ﬁor]c,ts showed

hypocallldlﬁgfrﬁfrwa\(S’Dmo% rd:p‘llﬂfe&éb‘y Adip6seC Lissapprd4064 IPNCHIC @horts showed no

. ..hephrotoxicit ve 64964 1153

SR FPE1Ee oG8 (R, o DY SERTIEEFRSIBUL Wi tcondlided tat 6496417

(NC1 mﬂis&fee f ﬁedhlrotaﬁb bvd dnly&@Stofdd et th Q/ith mEld l‘ia‘]ib%x&’mﬁ}%%gl'pﬁgchallenge
ounds AG490 and PNU156804. 20 Although it is no

Since #1458y nojrexpgeebagsy e afrerse; sHeced Cidrin Hfc oy datersiaui BRL 6496417

(NClﬁ@?ée%ﬁﬁQltcﬁe)@H@ElBaﬁr@la@tQinQ on lérrx%%{dtél&&n%ssom ated with
he adm ni stration of 64964 153) are due

eﬁtom ﬁuefonesmw @vemgefeqns i Webea@pplsdpdoﬂlatt 66BN 53) blocks Jak3
i) SRR gl e STELE, ot conpns
64964 bl (MG bl5B), ehwedde witkoegelegtvef mhltntmﬁ 06w64<1dﬁ11(at~d@]to Iﬂa)depdsrralent T-cell
prohfetr%l%n afil énew o %cx%ggzd sédﬁ'gwal? ﬁgr\gcxi’ ' aqrr%: 2 : fng %agslgg any nephrotoxic side
effectsd eAdmtagvcmslyp 66:49691125(N®1)15bb chsphrsrbd t pdtexd synerglsuc interaction with
cyclosf)(bng{e tepllj(%:](l)lg: a Eéurvw 1 ot4 t%g é%ég E?hlgé}?é e%%%uﬁ%gzts% C}%@sponne induced
nephrActi@ty. OMotenvar] SADEHIP YN@l G3pswvelgrtdie pedificityl o€ blbakisg Jak3 but not

i nhi bjt onpo descri ped herein ma I e
s ] el R PR P A SosprTEo OBV B GO ENU 156804,
Although it Bendtrubay bdlihal pr&ent i€ mdether th@%ﬁw &sﬁibeahﬁél?dbﬁauﬁﬂaﬁnacologlc
A&ﬁllcatlons 30 The, 649641P gNC 115
properfighavetied Witk the administration of %%éll’né% B) B a"see41{?I sy 45 the direot

interadtib® o Ity §498f 176 QNP PLRH S o blBS G WiaH R8T 61 Ford Qample, if Jak3 inhibition is
|mTunosuF pressive theraplies and for treating oth

mediatgd {a1Y sEieasnafvo by dprithelitef demyagive Sirmi 9496 BINET153). In the latter
event, HOB RV iBbAG MEt BrtPr ﬁﬁﬁﬁl%ﬂ%ﬂ%% an};r Bﬁh%@{%ﬁﬂéﬁ%ol@g &r derivative species

consi dered especi al ty usef T-cel
may hgj Sibgiifaied jtherangiigady ah§49@r11’L@@lllﬁ)vétleqtdlmiwymdlcated Likewise, a

precur?cg:?:g Bgl?nd th&is 3%%01?91%14}00 Aty 91? o\ﬂ@ %{‘ ﬁxg sglebtﬁeq?la 1k?)1t?1| compounds

uppress a - epende
descrifeddercitomaRgsape mtnstafeﬂeh,qmmgtmaﬂg, 1ame|pamcylanlﬁeeds bithe individual so
rotein kinases, or affecting such kinases to |less, or
3 1. . WD 2004/ 052359 PCT/ US2003/ 038993

MMLMMMM abl e, extent. Treatnent includes

f
oH B 35D SR IR P SR A Bt o

the grap Qﬁ ¢renpoomds| descfnblegr rhptcm fbr amnmyiedupprelssiver therhpiesvind for treating other
ere |tsfunﬁt|o For

pathol A TRESHE eloRl e PRECIY sl eiae oresap A r e cgrppounds are
consideray cspbmhllyaeeﬁll‘m Tacdlldelhpd disedsed i umedEPs1dTor ek uavqtermary practlce for

uti.cal.l C tabl e Itthref 5.0or it
e T TSR T TR
without hefecttgp dignactiviy LT obér Pdlidin 1andsése il SMcting such kinases to less, or

indica
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conmpound nmey be adninistered which is capable of being

met abol i zed ifn.the body of the subject to one or nore

active forns of the conmpound, whereby a ‘Jak3- dependent

wovdspheeydee function is disrupted, preferably poiraskeng3ssos

cell division. Adm nistration may be continuous or

periodic. In some nedical situations, the individual
theramqﬂr:allyeaqcmtﬁéedex@qnt.smmmgg inglydest a(h’ﬂiﬂi&ﬁdes ian aeblhcwnt 80 the compound

Lon

eﬁechwgﬁel\r}gx@ gﬁ@ﬁtﬁ% s%t?bl ‘gmgﬁ'la raggigl e glé ‘6{: %er ce%l of r?fmphoxd or myeloid
Orlglnzwhtcmemrmgeﬁaﬁ’ﬁdﬂﬂhﬁdﬁy ihhﬁnﬁ)lts fquctuazn [ﬂ'oeexmmrb&f blackiag télvdtvision. Such

admi; EP‘E&%% nll %tﬂMze the ':Bé/ %ogxgt é?eu\é/l oF@p Wlﬁ(é&:}lﬁ%@l&?gcga@@? salt thereof,
or it mﬁj ‘ae{:ﬂnl thﬁefom‘mﬂmblom@-xcall)dacfnf/emeﬂbohtd SOThEERSAHRMIE SKlketfitively, a precursor

as C FK50 whi.ch do -not
compRga oy S SR e RGP DBl A fhe By ol subject to e
or m&@ ceneermid 61the 86rEpduRY] WhérdbylaOTakNBereRdliny yiAbeyte function is disrupted,
such use include 15 mtigating ordgan

Prefef%bg/:@ﬁbq?%mtcell givistan; JWinyRistEtiog gy be congpaus popetiofiica
MR RieafediéR BihishY, 19 indhidar @il be fnerfé'e@ I0® Rippr&iod gf an undesirable
i nduce transpl antation tol erance. In other instance

immynge resprs pdy Mhichgerse  sduyinisteation ofp aw raffeetivee angwitoof afpharmaceutlcal

com;%ﬁﬂ%y%@'tiggg%&% @?gbﬁﬁ?cup%éhgﬂqg CHOHBolite will mitigate or prevent

e au 0|nnune a
the um\marltetdemsruinp ggsponse. nﬁyl Qoadtmmsmmglasthdapmncta‘ﬂh effecBiVe amount of a different

G S3REh: bl beRLTIBMEINES, PSR ASLAS: o i o, e

bettex( N@Iﬂﬂsﬁﬁay bo actiidvied atith Ry walitP @ MepiadisiEsll t Extiniples| cﬂ' sdch use include
i ated

s L an su su res in T-cel
mmg'ﬁm or an glartlslp f {/‘e_]?cgé]b p ﬁ?ﬁﬁgplxg} a mamma Sg,n transplant or allograft
remp&nltf be tcemﬂud?t&yanhmarﬁzftﬁattﬂ@rah& Sﬂkpﬁlhezsﬁxstanc-gs aRé Ehefﬁ@@’dt@tg%gl may be to
ponse and .t hereb

é é ghm nc{ sh or _arrest th

prom ey« EBitn PERERRBATRGAS G EE DY GHCRSTSHA/THAERREHT-oclls o that

the aGtoifRAIctattadk GHOMME Sht)édPy natbd Hachd Bs HibWidishk@ )} abrstd, SShll other avenues of
€ ed to.inhihit proliferation of Jak3-dependent

e RS PC TS el DR Bt G964 ] SOV doyanitigate airway

hypei@énsitivRy &DL Wabfmdlibe 3k 181(

ypﬁt hngt bg{’/ sel ;ct [ vlel Bg@dﬁﬁa%‘é?ﬁpﬁslﬁﬁggﬁra%g rg%l?u\g/(??%/geks\él\ﬁmvgy FESponse.

Similady, elprey SHToFSS BV b tistied 19eSuPRyFPAS k- -epllonediated aftergic feaprase and thereby

diminidhKo} LpeRIES Rlidpglc réﬁé@&no' O drfthiktiakion 3P4 EMa@&hkﬁltcunﬁ?s%on containing

no effect on Jak2, and other protelin kinase activ
6496418 (111 H3) indlse exprated fegnhibit m@gmon oh éakﬁti@ycndﬁlaﬂelﬂ(mror Iymphoma.

A nofablé %ot%ﬁlflaq C%Id%axﬁ%% oﬁ glﬁ)e?n%egﬁct tlrcj,; gﬁé ot it l&@ Cl 1%32‘ bﬁ that by selectively

COHpOSItlonS COﬁpOSI
inhibiting Jalﬁeqcamwwhmhus dmitedmy edllnof tﬂadyrﬁldlﬁl&ﬂdcﬁnmahd@ihnﬂéﬁd Jak3 expressing

[
e GETRBY bRl 25t B Sy RBATRSEHYS B e pna oo
tlssuewﬂlleQOls@lethwby darfawer side. efﬂé’dstaaraammhd cally acceptabl e

TR W TGN TRRC RS LR N—

contajmly dren@O64tH QNT1 ldh)ecmrlaio,undl in€its, actdfoRe, ofal phiarmhad¥aicall} ¥cceptable salt or

. the al har acoki net r o er ies of :
hydla?%th%&toﬁp%un 12:{51% %gﬂ Sg £i Ter pa #}gfﬁﬁqeﬁ'fl?%)y acceptable salts and
hydra&bsr@ﬁeptq thnge s&itshnd bydraed, formstoabmﬂ cc&moaﬁdi whidh R6u1@be apparent to the

ctors, ich are
pharsiger] Bl . MReF WBE dhiseibinfest B Rkvsie] f erpi@iiagic propetcs
of thecmmn@oumﬂj sitehCdsORbilivg paRedbilidy, ab!beﬁ)ﬂoﬁV\(ilQﬁbﬁﬁdrﬁlnﬁetab%ﬁﬁl? and excretion.

crystallization, vyield, solubility,
Othen 5155 (3P GPr4 36 T L 010108 658 imp7ignt B pisebatipnaiehe form of he

compbirawablulid the @kt sthie ro6 WhitdrRG, bk %f@ﬁu&mz\i‘ﬁ&{‘ ;ﬁéi@ (Stability, solubility,
conpound is negatively charged, it is balaidced by a
counterion, e.g., an alkali petal cation such as
sodi um or potassiun1 O her suitable counterions
i ncl ude cal cium magnesi um zinc, ammoni um or
al kyl ammoni um




10

15

20

25

30

35

cations such as tetranethyl amoni um
tetrabutyl anmmoni um choline, triethylhydroanmmonium 5
nmegl um ne, triethanol hydr oanmoni um etc. An
%Wﬂﬂ#ﬁ%{’te nunber of counterions is associ at 8§T(H52H3/038993
the nolecule to maintain overall charge neutrality.

: [ e char . :
hygrplobtlel hult IRRvablifly S6TREWAthR A dhler S When“HE oy s negatively
charggda itgie daleneedttor 4 onmtdrionpe.gs entalkab metalicatien michwasrsadibm or potassium.

ity, P eu acceptabl e salt .
otnes Rl ABHYERS! gl RS e ittty B BBt S, cytammonivm
cation@ rsuble asl&trametﬂyliamniohmnf otetrataityl srambsiuthe rahwkik, fthemylhydroammonium

ni c_acids, or bases es incluy

e GRS B e S R e BT S H ocsed wit

the llﬂsmaxﬂa as lﬂleflﬂtllat @uerab] Slhﬂréeah&trah@'t Yiledngse Whéd 8e€sompound is positively
anphor at e, anphor sul f onate, cycl opent anepropi onat e,
"ha’%ﬁdg F&e dﬁ%f%atedd SacPpropTine Juebep of Apastgly Gharead counterions is present to

mamﬁd&'xﬂ@%@ilﬁehar@'n@@t@ﬂﬁ)pt anoate, glycerophosphate,
hem sul fat e, heptanoate, hexanoate, hydrochloride,

hy Bhasmpressically apceatablecalicriso inclhdechciiaddition saltsuThusnthe eompound can be
used rlllgg%?‘hlgrr of B ?t%rﬁﬁd ‘ﬁ%mﬁl&g%{k ]:apg‘g%rﬁc a&flélt?r&ascsa %\éqpée’s include acetate,

. hal enesu ate ot I na oxala
adlpé}iﬁe calgmate e aspesats,ubérabae, Benpbresylfopatep bisnkitte, byijmateatcitrate, camphorate,

camg?aﬁys g@%ﬁeatcg&g en?n?éf%%lo%a 4 ddag‘téog‘gﬁgg‘%‘g"ﬁé‘g@g’ §g‘a{1§ulfonatc, fumarate,
01ucoliapdanm aghycmop]mlﬂﬁtet S, headistdate, MEHeptansad,t Sh&idfibut@S hydrochloride,

odi u S salts kalln earth netal salts
nycropidF IR i SRR Bl { Bt TUSY; Fretbanesulfonate, 2-
naphﬂxﬁ@ﬁﬁulforbﬁ@ afoinild) oRflatd] parfohRNEueihA ipBRuIAL, t35phexéylprop10nate picrate,
nmet hyl - Iucamne and salts with am no aci ds such

pivalai, BOG CH eSU PP nBtiaien IMGGhEh HEVIHP 953 UPffeoRptts Sagoslts include

ammBhitifiQFRY) 2@l fidtaD Mg sehQl BSdii ¥ndfotadMhdaid, %ﬁﬁllﬂh‘ dabth metal salts such
such agents as lower al kyl halides, such as yl,

as caleiyny pnd maghssipm salty) saligwith erpanis b@@ sugly @rﬁl%@@hmmme salts, N-methyl-

D- glﬁ(ﬁﬁ‘l‘xt@e%nd dhiadl ¥)h aﬁ‘l‘lllllJ ﬁ&@ss suchk# Q@Hﬁ% ¥kine, zq{de§othrtvh Ahso the basic
di butyl; and di any f at es, hai n des suc

nitrogen-cakAling pryps may rh}rqlgtowlzednw%ﬁ@&lr *}Hen’fscqqllewfd@kyl halides, such as

methk?lf Q:my@' St daﬁ@ﬂhgﬁgﬁlgﬂaé" B¥hidid &{]ﬁ Q&hh%’]k%la Z¥lear @ ﬁke dimethyl,

henét’hyl™ brom d hers. armaceut c
dleﬂlﬁb éé}yt}’é,b@é diarylssulfates, deng ¢ham kalidésasugh sakitcyétlmmb llTametyl and stearyl

chlorgigs,cr : tlgc%g Gnd %&1&63 g‘éb@l #%Ki%s 1 bghgy? fand neH1 fjbr({mlges and others.

her el n nmay ormula I'n-a ceu
Othel:]d'nrpogietlﬂlccaﬂy bgceptahtb salisrigeltdechcamifpio sald ethmtolateaand sulfate salts.
abl.e carr.i er

i hzgrga?? Eralhbﬁor S r%}gocuﬁg péeﬁ%ri})eg & eé%lrgéyeﬁs tﬁr S %g m Ozi} pharmaceutical

composiyiet &y tomisinihg the) compowrml with Dphadrhadentilly peiepiable carridd) 8Yare known in

MR T T R —
Theyt mylsbierddahm;tel@d @ylly,nbabxﬁéx‘amyl (intfaferdatly | & irtfueAly), toplcally,

lid | d. 30 Ex e
s L SETUPE i S LB 2o PP LS o g,
Exangples r afs®]id t catrizys gehﬂblldib,tosa,g&ﬁa AIRC bidloseA @A i gélatin, agar, pectin, acacia,

nesi um st ear at. e aci e |jke.
o R PR 4 S PATBI 46 MY GBS BFup, peanat ol
olive @ll] Wﬁeﬂdﬂd theNdlteC A cafifér Fdi@rd] th‘eema}AmGI@Hé H@E dé1y maHeAhl wiiBknown in the
arts‘g&t clude tine delay material well known 1n the

as GYRCHY! AROTGPLGATRIP PF e tisiaraie dlone o Wjdie px. Topical applications
may B4 ﬁ)hﬁ@laﬁHQn BhifIBA sB¢h X HyRrPh¥B or 3?196&1%0 SR8 th GGl S&nents, creams,
may be fornulated in carriers suc drophobi c or
lotlmy‘araab?ﬂum deagipgussorialropglichayidsttorfommepaingy @anrdry dilents to form powders.
| otions, in aqueous, ol eagingus or alcoholic liquids
to forn1paints or in dry di | &&nts to form powders. 25
. . WD 2004/ 052359 PCTI US2003/ 038993
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Exanpl es of oral solid dosage forns include tablets,
capsul es, traoches, |ozenges and the like. :The size of
t he dosage formwill vary widely, but preferably wll
Wee20p4/85338bout 25 ng to about 500 ny. Exanp|e§C¥ﬂB&P%mm%B
liquid dosage forns |nclude solutrons suspensi ons,
Exarﬁlﬁiﬁsugfsﬁxlewﬂde o‘s?%?: fornsh P e h lggéf %%ggss gzépe %ru%éhes gc]zax&ggs and the like. The
size off the dbege ﬁ}r&rcmmb}aey Wwidely, bhst, prefergbly vhilldbelftoim abomt 25 mg to about 500 mg.

BxerGiI A A HOMRET < PO 1P B EEDIeR Biigemlsions, sot geltn

capsiles 8@ thedike! Efdsgn@nsieidiecabid dob£pdi fUro infludé Gtelild] 1ﬁﬁe&ﬂaae liquids, e.g.,
In injectable conpositions, the carrier is typica

solutiagy FPUlsigny Ands sespersiongaEamplesapf indectbleaspbidh dne bde podearS which are

recosBhR&L @Rbdvdd FWuthen&eddin.a READNPiorOb!inft@lon, I1RTiABAAE U&rﬂﬁosmons the
|nject|ons Al so,” various pharnaceutrcally accept abl

carrigy i typigaly calgemeé of preebewm paline or amndher irgedtatiteligrg, d, peanut oil for

mtraflnﬂr%u}é?m %cftlrj?gs gﬁer I Fffﬁ%%ﬁﬁsdgﬁg Fcé&ﬁiéﬁ@j{(%ﬂeﬂﬂi aée?x{s, preservatives

and thelikemay/be innlhdrbi tor corrpounds descri bed herein include

COBR%? ti n}srrcx:el%gu c%t Qor%]gc}eﬁt%gsté Iﬁ%’relg{pli] 5 ﬁa%gg SE‘F%B%@Q use of the Jak3-

selective mhllilﬂbe c&ﬁbcﬁmﬁs H@cﬂﬂ)eﬁirhtﬁdm athude cbﬂlbbdi)ﬂrdnls Qﬁntﬁfn the akti¥e ingredients
activity.ar the tre nent .o reventlon?
in an pimoynt cIEnt (AT AdR mROGHR 1 Splegtirsdimpion or inhibition of

Jak3 0BURL or0he @S ReRPY ﬂ?@vcﬁﬁ&ﬂ 3] 21 @ﬂé'—f@latddajlslo)/deﬁ'r Mh@ﬁ#utlcally effective
prolrferatron assa as presented herein. Then

amoiy, AT Go5¢ 43R be SFfinpate itially S0P robswtipn Arsna) Pragsalsidirein. Then,
the d®$ag@%ak Be ARV Br Gdelifl Whfldl RHIERNE GOt AhielP 2 cﬁr@ﬁlgﬁ‘ng concentration
that includes the 1C50 as determined in cell culture
rangg thag includpssthe dheedst detariningd dn celh eulbgerpcuribie cogteertrption of the compound
i | - e T
whlcg%gllhi@\%ég?éltgllf %%ng?ﬂ Iﬂ%f?{)ne 6121?_2 ﬁgﬁ%ngﬁntg)ﬁolif&%la} ﬂﬁgﬁg‘tgr no inhibition of
PRL diep@\ddlemrolpfp@noﬁ)eamlsw d¢monsgatad derette Suetsinfatmatiotheragitien be used to
f ccur.at.el
mor U T AT LIS g ] A AGARE  hrtnc i
standmhpiakrsacolqglmwlcckarﬂe desdge n2 \&nadnwmdnmmmnm:dﬂsm@ form employed

ra The dos p
and 6 A5 6 BB YA ar YRleheco SPRRE PROuRRY Py may be adjusted
1nd1vt1rlually 1@ grovider plasagt koele of (ﬂl&Sﬂ@l@e aﬁmmtwla&d atendufidiént So initiate and/or

B o8 S8 A o B B SR o o o

mmnalldéfﬁzrctlvmnﬁérﬁﬂaﬁortsftml T}ﬁ:dME@krﬁay Pl BiohD6ne @niRGAS to another, but
are custonaril referred to as

ma | evel
may H? ﬁ?%ﬁe@g?@dr e @%%ééﬁmeét%rrs ¥ ple;Tilie cRpenitgiipn necessary to

achiewa5y-9D%OihibitPn GF TSR s RPin a Bb‘ﬁula&ﬁn TR - &ﬂs may be ascertained
estrnated fromin, vitro data, as noted above.

usingaiRe ABEE destrebeg St FIPLC a5pRYH OF Bieassays may beafewlerﬁé to determine plasma

conc&firaH688 i @Bsb%et in@é}vaﬂg cakadsoayt QeteRBmed afstneVMBC 'vQIu@ Preferably the
popul ation_of T-cells may be ascertained using t

Com%g%y'é“ Breatripisierdhsingiaregippp @aagea%mdﬂasmada‘seémb@vwﬁy MEC for the

desirb® p&igdl SVSdle.t On GRh®eHisNPLIR dMRe 16N A&RIARIGN S selective uptake, the
Dosage intervals can al so be determ ned using VEC
effectjyg EPéal Pnesnsiation of theecompanpsh pdisvichive pstahelife o sledyatiye, may not be
adeqr!rkﬁél? SefRcle8 Bl gﬁi@mﬁ Béticermrtiah ah{]ﬁuspda?es Fhet ?r ¥ Rl RANG: ;;rQ fnown in the
for the 30 desired period of time. 1n treatnent
art mmb@rpmm@reéde detsenine 48 fPpiopTizta dpinge gmoyed andt ipteeval. An example of a
suxtaMQ'b?Jf @osaEQ ?ang@fofr ek hianeminmat gﬁ S0 6. 21d SRuPda &gﬁtg er day, in single
q?oun its active netabolite or derivativ ﬁa
or dlh’éﬁ Beses. a@eqmrér 9f p gritablst pagerttsralpdasagearangsnis dam abcmbrﬁ) 1 to about 80
In this case, other procedures which are known in the
art may be enployed to deter@dPne an appropriate dosage
anount and interval. An exanple of a suitable ora
dosage range for an adult human is fromabout 0.1 to
about 80 ng/ kg per day, in single 35 or divided doses.
Am exanple of a surtable par ent eral dosage range is
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26 WD 2004/ 052359 PCTI US2003/ 038993 ny/ kg per day, in

single or divided dosages, admnistered by intravenous

or intramuscular injection. An exanple of a '

WAYE 2P Fnge is fromabout 0.1 ng to about 158)@%&%03/038993

applied externally from about one to four tines a
mg/kdPer dzﬁn ueéﬁﬁgf@ log dﬁfde@HodaE&ahcﬁﬁhQ&rmgﬁa\rcﬁ% r 1§trafrﬁlf§m]ar injection.

about mI:j to about 1 ngy/kg per day. The exa
An exypplg |0§e qup é%aseelavaﬁe iy fpmrabeetlat me o dmt a&xag,eapem ebcecmally from
bouf RSB Foldinges MGy, At
y Oupatl en? s angﬁ {iton, h‘%}é%r{g?%bg?égﬁh& %éh%egg 0 ﬁ%utom mg/kg to
about } enxgylegiper dayl Thnehceﬂ forutatios, rofeandplirainistragoldartdi dmage can be chosen by
the 1@%&&:}1?%5‘?@5& 1)’{19\/14 e?rfo tﬁé bzg{e tg%gwt%ﬁ#ltgg éﬂelg)g%ﬁ_ Eeof ﬁl&iﬁedl It;vgng treated, and
othetsfe¢telcst ively or specifically inhibits the '

f ak3 - cont ai ni ng

val , and

dem)t}&t pxataaﬁngl E!Mnﬁple@ ﬁl\t/a/s déxﬁoﬂétrﬂ%‘d QlﬁattGIQSﬂP g\IC1153) selectively or
it.js clear at. 649641P (NC 115

SPeC‘%F%L}’am%??‘?ﬁB? a&&ﬁﬁrﬁ%onva}duém%w 23 éaé%3rq9@taiw ¥ rC&U%marolongs allograft

survitdly bR deribAsREres 8vAte8cifl SR YRGS of thifl Sy RARRRAURC cfslear that 649641P
al so valuable as a reagent for use as a st andarc? or

(NC1d6apbasi rseheblenthespeautia vplng fasttraating individudlsthavidgigmune-related disorders.
This EHIPRIHBGSa1VY @ﬁu%ﬁsaggggﬁ%%ﬁvf?fhﬁ% 'a\é{akgarg %r

or disruption o assay
candidatgdires commpounds withgespadi dv eglettivityhfer mhdnw of distuption of Jak3 in vitro

I igations the NCI Drug Di scovery Database
assaﬁagég{:%%dneéﬁ%or addi ti onal candi date conpounds t hat

m fhnotedabowe,as tiealoexst bithe prebérdinvestipatidns IR NGT DKigI’BiS@vary Database
rel ati g

was %:slérfe%) fgf gﬁcrg?quﬁpgl te“é’glp%@b‘ﬁptgﬁfﬂal %galg*gar\s C?r tive 1n 1b1tors of Janus
lanasb)lr(lﬂ‘lﬁ’;at Compaunts thatkBspilayad ﬁbihﬁ!f}z cdifl\ﬂbﬁﬂg Ic@éfﬁcalﬂﬁitr % the “seed” compound
(DI\{P orithm e rug database is
AGA’@% ﬁ&?gcégﬂn St %@bgo%ﬁ”ieﬁ%s‘&ﬁﬁéssﬁﬁse -20 conpounds
t h@OMPARE hg@lﬂtt@ﬁt ITaEe QT dr@uMAak O 1ScoB ek & RIndtel® of thousands of
B‘ifl i ncl ude donations of drugs that range
compop 1@ ?Fé‘r&?ﬁk?éthf}%Va%‘ﬁﬁ%ﬁ’ﬁ‘?féQf the veqrigh | Thepe insludp gonations of
drugsOthae fhnb@ BOmATaedel SiarmddButicIP BdmpdAts 35 %ﬁﬁll tﬂi’ﬁg’@lycm‘a Udtkatories. Tn
were added to test and pronote the |ibrar However ,

manyigsigness these seEPUIHDBER RS derh it tepetnd rapmelerite Hbrety. bHowewsr, many of
these TBRAPE@L HiRbeBl Bisd i@ bl A6 ¥ RRRRSer RE 1d 1§ff9€ﬁggﬁe?$}or s originally

proposed function and in“some |Instances the s
propasedrfamagion saﬂldoml envege Ansiances pthe asubmiitting SoRpargr @H eeslonger in operation.

Regalcﬁ]éass oF Ak l;l:% tﬂneedrg% gg étr%lcttéresahﬁ Fe%%l%r a&xvgrg l t If\aﬁ?d i the library

Ivity Peen @ 0 the
databa@vulpdatselddambwee}cly The dat abase was gener at ed by

t [ res articul ar_.drug agai nst .
68ﬁ¥e dl@ag?b%nctglgﬁ clIeT ﬁ}r tcfs % Sa ose despmésrgl )EOF] & cgﬁlz}rﬁbg, against 60
distincohwman welh dinys €. gr_)i_ﬁplmpﬁm,ghmgTecﬁomahbmcyhfmﬁpgage T-B cells, breast-
t
prosn}%% Oisét ﬁ‘}gﬁe g?r% 18 eys ardFe G %urrf(lac{m t%gﬁde 1@9@8{%3 é;e @'rclthr_]cg:é{SsS cytotoxic
(Lcsoamjxdcgwq;gitlatelffcctef('f @nt sT. ((g&'l@?x), the'i](x@etph@af a thda®\erahTigngfare” for each
a r - nat ur or e ongound. . Drugs_ .
comp?‘ﬁ'gf QID %ﬁ?ggat adls 051 ' R/oé 1 i g?'@f‘é‘cp f’glé‘) Y %‘?f}““ve cellular
sensitimitiesrtbdtlepaed e m@hl Dlegative $£106&d (proydct Irtl)&BT Ie?}%ndﬁ%%&@éﬂ célNBnes are less
tive TOJ ct e left i ndi cat e
sensiffod” B Pt daki i Y atebte?l CEvcb Rk o etk thgigif-orders each

compbllirainbetsthoﬁVte h&@&ty iOMRARE bred@émidedO%éddNMastiRahe present case AG-490.

khor ders each
Mean grap S are converted for each drug to a scalar index rating using Pearson’s correlation

=

Hhx@%ofr} gr? Qvaluating other

27
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compound based on its activity in vitro to a

predet ermi ned’."seed", as in the present case AG 490.

35 Mean graphs are converted for each drug to_a scal ar
Wl%%ﬂ’éi("#ﬁ% using Pearson's correlation 27 WpT/US2003/038993

2004/ 052359 PCT/ US2003/ 038993 coefficient (PCC).
coefﬁ&xEﬁtm@ 4 aﬂ'Lké% E thflf&% rHRs? tSI(rﬁ a%éfe%(shv‘%?]l sgci\y ﬁlgﬁl d'ankmg correlation

show hi g rre approac
(apptqaklang/ l)ta(md@ldxslwecsgosms hachamms@f a@ohisoumilas knthataf tltecsaédmtmpound

blm% Al S been s cessful
i dent Tyl ng gob%:g’b ﬁﬁctfgssw ’5F’?ﬂ a¢ cﬁﬁ’@ﬂ s‘ﬁ’éh 61‘“‘1‘“ "mechanisms of
actioac Thisris a Bjpathetisalandigbigiséein the lpretistethatasg dﬁigsttﬁh@ for exgmple block

e tha simlar, d s that, for exanp|e, ck
cell T"fﬂ ‘ﬁ{ﬁo U%F Mg %}?tlj’é{ta Bebpathiy iara simtlag cel élﬂﬁetceus that rely heavily
on aﬁﬁtﬁmﬁy pafhway SHITibk a.ensetﬁlel to lidRBitiof Y it phRlvay @du¥h as cells that express
AK?% on a artlcu ar pat hway w e sensitive
JAKY H’It%a %FPSCS’F ¢ thattfaih i axmEeps fush anplesyles or 41s 1Q$hd@pcedqmt esﬁns pathway,
the sﬂrﬂg%h% Hifhava QL %f"ﬁo € éclt ’g] e bidvad b {] V\é%ups ﬁ&%%her drugs with

nmol ecul es or are | ess e endent ont
similgemechaniggs ofwatipn pegss amamuoécci}s no effect Th| s al |l ows

O(prﬁﬁﬁ)e} @ ggffelx‘&t LRl Qg{n gie%gt% M tﬁav}c 0\]wlf E}Eat fla's Approach has been

mechani snms o on aCTO S a pane
succmﬁﬁbéqar Ufendﬁyﬁtlgemwnhgmwheﬁl mmy enfifettothd adatheh@ylRcular target thus

h h f ul
i S T NI T ——
pattemsrfar anepouhdef dlailhgteshucthﬁusut withethélsange rﬁedﬂhﬂi&m REAHYR compared to the
dnﬁﬂ? %r a’f%ﬂ attern, CO{;ARE al gorithmcan identif
seed. o LRROFEPTY nattHes B foy e BelbOUAR of Parficalsmpad-out UAKS Stats

phosﬁtdijd@ﬁdhb ECOMHEARE dBest i rR8dRaril? QH?rersEﬂeﬁﬁca@%ﬁh&ﬁ‘re as it does similar
npar to the seed. Laboratory studies need

mCCheBWF’F Phiims actien: diiswallows foradepsifieation |oé$tmcwzdlymwel(cjaeae3 of compounds
that @ér@h@vé&%e[ﬂi@?&éb@ﬁh’éd%'a%cu%@ qﬁea?g Red 1 farget. The effectiveness of

necessari | Yy rel y on chem cal structure
this appraaphy has basa hamie Pt by fdeatifyinzaiohibisors of pp3, &aﬂ mmscsmase and tubulin

bmdth %&tblfnb Ca@h&na Qfructhial Claby Gt)lk%éo@x? VElen&ligss 68 a9t10n is discovered then

rrpoun S hat were never ore recogni I zed
addlt@gplt SCEagniRg quplhbteoanafquesaar@ syethesiaof eew o'ﬁba3can bc used to define and

ophng;é‘ggxg_l?gpﬁg&of this approach has been borne out by
dentifying inhibitors of p53, Raf, topoisonerase, and

t udymongthe [somgpungs pleotifddnis the(ﬁmee-mesmcmﬁd Nﬂlalh'uchﬂaiser‘creemng were

o450 MO U Sl g PRI MRS 0L BFHEE. oo e of e
compoymdshEsT &2, cﬁﬂomwsmes 6530046670 53X 68383d €l 693 812A(denoted by their NCI

amaf L 400 S50 S BT bl oot et of AGI,
PNUE5%6884¢ nhd 549@«19 (1\@4%34}1 PrKehl%M§3&f O o%mfpafaabe GQQQ,EB% l'shown in bar
raI 649641P. The effect of the

graph F&S}BIEIH éS?It7 666%%81&'( preh@g@lgn of BH4mastivgggdhwman T cells is blocked
by th&8 MBI Aganitel f@ﬁ&%ﬂg&hﬁﬁ%@ﬁ QGhIayY A hﬁie%trh&ﬁra?ﬁmﬂ@ﬂa%?ﬁﬁ 153 is shown in

cel I rollferatlon was assessed and
the ‘“&%:ggliér fie ‘{{ netisst L2 Feceppr FOIHEON. PNUL56804 and
6496(4 IRWENGId IB) is o Bapk Sisowihs tlﬁfFA@%lﬁﬁ'mm héfﬁ/ated T cell blasts

shown i n bar ara formin Fi

that V%Fée %é%?‘fﬁi”f’fg ut $he3vy has)rivafh Yt HEIC hlc5t3|(1l§1tgmleh0mngm and stained for
IL2RGELS, Sankisy l@hﬂﬁ:ke(ﬂ’he Qé’sh&h ﬁﬁe & iNHca@ Qe {r@altéd g?%]ﬁﬁ 51§l1esc results

stimulation wt structura ormu
show j thatg H&mreﬁwcetqfethp nge:t recm@tomsisa Uhaﬁfdcead by the fN{CIlSlLZ‘hesc findings

d ﬁﬁﬁ?ﬁoﬁlﬁ’tr th&Xdik 66

ernogr aph_show ng ﬁz%g%&gq @gﬁgg%n BEHR rgcem 51‘%858’011 thus occurring

distal o ghe|IL2 bq:o&glpg hcn@d@k};v@rseshbm&lt dRiig. WG, It C { 130 vipbiridedoes not block
or with 50 M NC 1153 (li ght El ne) overni ght and

stai ned for
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| L2R- 0 -0, and -,y chains. The dashed lines indicate
cells pretreated with NC 1153. These results show
that the presence of the IL-2 receptors i s unaffected

3 These rate_that the
cell %r%‘%‘tsh gf“"i‘ ‘T"Qﬁeéflgg F§{ o{q”la’u éellség i‘@’é‘gn#% whichdpi &y express Jak3
do nc&)smwesghﬂhanttchiﬁfgeﬁﬁ Gélr gﬂoﬁ'ﬂl RBuoRing!trhtniet Whe Ndid 53 1n contrast to Jak3
rece shown in Fig. 7C the NC1153

conta&ra% gﬁl‘%‘dac&&%gg ﬁd:telli) KQ?GR boxes). Lata arg mevnaized aqqmﬁceyaggvehlcle control.
NC1EB3PhESfé Boweehf &lls %g E%km@@ hlatsutl(h% 48 aq nmgalrrﬁna chain (Fig.

fail to exXpress do not sh Oow Si1 gni |cant Cc
D). j A e Fhog*fnowmgfm | Toos! herotifeessionof 649644 A (NlC:llﬁBf&eatnd T-cells inhibits
IL2, FLQrHrrIE% b | {edhJacshhs
oen og(le&l& gjra&?h nggglté?eggér) Pr%lrélo Zlé@‘ Cf%ﬁ’ttrély ?nr éjosF dg;fendent manner. Thus,
the lr\hdfh‘lotﬂ @f®6mfm 1153 pi@ rbl bfhitedtoi deils ﬂngtﬂmﬂ bnlgtbydei2. Inddsad, the entire

t a common ganma chain
il AF QRLERS S8 Mo AERARKS OIS, SO0
prlbéferfrmgalbwctn Fﬁug 864964 BRAéNE islarbdited fhea@@dm’m@d S| 53) inhibits Jak3
L4 or |IL7. driven &romﬁ normal | zed

signal i pGYE Jakt APETRY e HEpENIBREHARNDLL L fhassed on in vitro

analybiB ETHe BinBd identyfiedl ds e'PYSJ al@j " IIBICeal 3813 tRY &R0 Yak3l amtﬁqudlt:ﬁed dosages of
[1s stlnulated only b L-2. Instead, the entire

NC“f5§mVrt9 OpitagHt dkiZried AT Mihegds sy o5 Hpb’ékewabshe R@sence of total
v s inRedRl Thing t £

ot 1 0|20 fy R VO v

lmm%lpgqun@kéavmyedﬁak Jalgdunwkkinas eactivity ‘and yestedl by phosphotyrosme

wesGhE R 88 G BN PR B8 SR st conor

showpniny Figse 2ac€i vdt Jeds3alav ddserveddharat4b4tlo@aDias3pfshovd an ICs, of

d ATP. The
spprok ety s Qe Pyl e g i Bl as St TR o] 4y and 7D,
( digs-va-Glshew itmadi(1V5) ddkaladt phibiteion-JakBosigating pdthkays. In Fig. 9A, it
m

R T E W N —

treateaoxnlth/ iricyeasing coRshestidiy ISRt 1208058 AepdndMe Shaner B Rleasured via
Ehﬁﬂ n t@ bsence ? ﬁL ifnce of. 100 gM ATP and/ or druq

Arfga Blﬁgawa PRRell o 1§ g 1depdified apyppld Fomppese’ compins urjlgbeled probe.
Howé»%@ls n@hgﬁ(p@&ﬁﬁt\{@ 1752 §$tl\éﬂ9r§§ IJ;}Q %ﬂﬁf‘m‘}?‘éﬁg nhteSRY within the

approxi mately 2.
same ﬁpmeme?eat Ibmre@dtSashom 1ISEIZV\,ﬂB|eBta|FllSQShat NA 18 dailsdo 1nh1b1t the closely
| Lt non-J
relateg IJ%{F’% tlgé‘a 9&2 %S aIyNE&tW%eiﬁ Were g%aatl% ltg Jcraasing 8?ncentrat10n of
NC118¢€ afid B@nistunulaietdsvideg8ladtin. \Pﬁﬁspﬁxb@ftﬁﬁfelwiésltm blots detect activation but no

or HA .acti v 20 treated
mh1b1ft10 y Nérg{é HgStatgﬂlgeaﬁPyaétopf E3e gﬁ@% Jlfg% antokinasgacgvity is directly
blockddaby:‘NdeS?: baed of i6iroRASIYEIS INT 85 ENBATREY £4i%itk UPRERiple kinases.
ne identified as "cold conpete" contains

Th
At le%hg%l%’éﬁ‘ @are&nh%gm Hidtes dran Jaknin ilase prstnsas ehowarikig. 9B and Fig. 8.
As sha®hiil Fig. T, NOMSE vRan&ked %0 thso %.M\@fblegﬁ gfg kﬁfatcﬁ)q it}ﬁ'osme kinases

within the sane treatnent set. esul

(FGFR} andoBDEERad| Sesh familst tmllleﬂ.ﬁﬁlaﬁal (Ssc, tEJyTll rﬂiukblﬁes,t HAep70) or serine
threoﬁﬁt@ﬁlﬁ!ﬂs?éf Q;I\e;\&er%éc? ?di?ﬁésﬁh Ea lon ragsgulsl’):sﬁ% ﬁt&\g Fa%oﬁltrol 1s plotted
as a daghe@ 5n®NC 1153 and t hen stlnulated with prolactln

B PR B R 5 b8 1 io SftEets aF B934ty Sham sllogratt survival
(presemeai AUEbld ﬁE3A@FIer kbdiFie s B Liewis (LEW) ﬁufﬁ%ﬂﬁlhdgﬁrg 1?4 @ijéqgeated for 7

NC 1153 based on in vitro analysi’s

days Y"’Hh ACESS debvered by defly il injestiensrrhyswal gavage.| edbgrdfOsurvival time
(d%/fQJd nmore inhibition of Jak 3 than Jak2 in Kkinase

assays is shown in Fig. 9B and Fig. 8. As shown in

Fig. 9C, NC 1153 was tested 2@ 10 or 50 gMto bl ock

grow h factor tyrosine kinases 30 (FGFR3 and PDGFRa),

Src famly tyrosine kinases (Src, Fyn, Lck, Yes,

Zap70) or serine
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t hreoni ne ki nases (PKC and PKA) phosphoryl ation of a
substrate. Activity of the control is pI{ot~t ed as a
dashed line. Figs. 10A-D sunmarize the in vivo effects

Waf 20048849P (NC 1153) on al lograft survival (FCES&INEH38993
in Table 1) ACl rat reci p| ents of Lewis (LEW ki dney

| | t {
vary R PO B Wb e fod g gt B s hemya dable 1. Act
remp@d:dmgf bEW lsdlteyla\lllagraﬂs Were I(rﬁiimde))r 4 428 WA ﬁ@ﬁ%iﬂ@;ﬁ&er@& by daily oral

USZ 3/.038993 ing drug dosage is_shown_in
gavagg 118 g2t STl e (Y 1 PR &) e Rages PN 1 99) Bl 10B. ACT rat
remplentsﬁﬂ LEWt kidie9 GillpRfE Sveed tréddd ok dnRys and ﬂ’t@fe@ﬁ&%%&’& up to 90 days
r. 14 days with_ NC 1153 delivered by daily
W“hdﬁg g?‘@%b’géleﬁ deijgergd §y daily,pra] gayres AsshowmimsKig 106 of the treated
recipiént/FWVdagdo B8a8 GSatRfentNF 0b liéy?’s) wikHsuli6al tlmgexd%ghaé ?60 days Induction

recj pients of LEWKkidney allografts were treate

of trapsplantaiion tolseanea e Forimad &K ae@pta@ceng Id%wslosow(mom@s n=3) but not
S DL et ) Nl By SREAEE S RBopes. o

meclta01sb1eybtm®brance antalsmaxamnfed %edayﬁdlmd M4(}111fa\dk)VAbI trédiiénts of LEW heart

allog? gﬁgrﬁaggdozg l% a\ﬁ%nisg RS u‘%{;ﬁ g’@éé‘}g #{bt%gsfl %@{?\? é‘l %gFolerant recipients.

Rempwﬂx@tﬂranﬁgmd witiBjoldzarit Toélls displdyed PighititarBlyFielafe® tejletion of LEW heart
Iong tern1surV|V|n

eart _all o rafts by
a”°gf%é?zb‘? Qﬂ‘gé) & 5,06 18 d R §MFoR3 B ERdisedoapslsh withizrheetts beating well

f \Mma I RSan
or 45l 00y ANyl ASLPO BRSO rRULASHR! sugeot
transnlanfmflme@lerame iwas nfediatadt @ leastint partelny muoen tregulatdﬂ@oaens Giot Shown) Fig.

100 S0 Sl LOLIY BBt R S Sptine ACtt rses of
LEWalddngy aﬂdigaf(s46eaﬁ)&5 & taings \xﬁﬂ§6NlE$15135ﬂ-loﬁ)e s ;CsA=Rlohd) and with the

i.rra |at [of0) wi.th 2 h eating well for
combi A SR Bl el e R B b ot ach dosge
Ievel(lkZSlwﬁ'ndmdSbelme)harthﬁﬁl&y [eBS Ubw SCIS WAIBES IndidAgthg that the NC1153-CsA

comH nspl antation tol erance was nedi ated at |east in
‘hai%f] %y’ TB8HY regulatory cells (not shown). Fig. 15

10&; sﬁm&sm&?lgy mmnw @lf961fPe(NC¢151§‘j)t1§ nBf ﬁe;pﬁfbft_%s\? Q{P@M&;'I‘Bt affect lipid

Ef éﬁf aardln rat recipients
metablisgg r 231 4 puse d‘lqﬂt &7 dayseryes apfl dRringCi4 gay Hicoape) weiet theated by oral
gavageSwitil160 ng/légnN‘C‘M $3haibieor ﬁ)oémﬂﬂﬁgmq R S5 P{‘%ﬁ{g‘ &EA e&np:yammals were

dai |l y oral ava%) The each treat
“eateéalahora’o%aé(@%c with Pl mgﬂcgsuamwcan Mbwlommgarm mnsmnampn w1th 5 mg/kg

CsA. 118ndyFhdibon Ak U@ﬁudté@ﬁ}p@rﬁrﬂ gﬁ%nﬁs febas n'l_m creatmmc clearance, and

conbination is synergi'stic.
the rgsplis pre guossn FignA1A53)d 1EB nm‘spenmpﬂbr oﬂ_npld Gndiihﬂ)hdﬂe\sas evaluated by

measmg g{/ie%g{l |Ciéélp%%?jl @#l ng )1% ccm‘éeﬁé&%%ﬁm‘t"}]gﬁgﬂl (Fig. 11E),
and I{QL-ghQiesterga(F@ &1X). t'ﬂleldffd:cirlgf/N@ 15ECalbAsG inlcomBingtion with CsA on kidney

t ani mal s
stmct&%r(’pdt egét%rg{?ng\ﬁnalﬂgasa%na tglift 60r§70 5 Rnrﬁrer %&ﬁ&% H ElmplAsh 10 mg/kg
NCT19B clebivened i.v; ¢.06rioigried RARAWddliRerdd f0f KY mdBACs Ki dbiated by oral gavage;
t | uat eatinine |evel s and
R T T PRt SRR - M
with Hhmg/ﬂ:g@%l]l’:n ¢s. Ol By am daté. ivBre saeEed bivd/Bktélogy pBifétmed on kidneys using
émﬁ] was ,eval u nmeasuring of serum

H&E qgoqmegs ¢ Amila rﬁg.]lté werg servte 1rgpﬁ:t% p?rd@gu;( FA@ shqm'D)n Figs. 6A-E, neither
649641 PLINCH 0333 alot mdr RARAJ alohd Eowed andsifidbicanh@laf n%e%% e kgcﬁl'eﬁs' In contrast,

effect. of NC1153 alone or in conbi hation
CsA ém%cae%eg Jamage Hlnw of tubuli with vacuolization and atrophy. The CsA/RAPA group

showed massive vacuolization in 90% of tubuli with atrophy and pyknotic nuclei. In contradistinction to
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structure was determ ned. Rats on lowsalt diet for 7
days were treated for 14 days with: 10 ng/ kg NC1153

del | vered i.v.; 0.16 ng/ kg RAPA delivered i.
W% é@ BYA del i vered by oral gavage; 30 conbi ngtl 0%003]{038993
10 ng/ kg CsA p.o. with 0.16 ng/ kg RAPA i.v.; or

the CGm’RIA[ﬁ’at growp, Gidnéd e ks Eafeddwith the WISWING D1 BT HBinohFshowed changes
¥t gsg& rats were sacrificed and histology
Smukf’é F1BPS7RRCRITd i thmEsA 2198% HQUP-HEE st ai ning. Similar
reSIUhEtrﬁe WeleRoRBBAT dfeshob M PO Al §3)P8Lsi
6,2 Ee r?el t her 64964({@1 N&p 685%5@2%92%n0r%5&ﬂ 18B) was

SYmB?SEﬁ% ugRHHEEPCelsye whigh nrfciuéiachthecfhl&\‘g@gsstm tth@. lkinthebgfscycloalkanoneone
and 'OQIMO HENEREN N gﬁﬁn@h EmOHR %gncd@ﬁ;‘%g/gs K}qf}ﬁgﬁﬂp gcgtg ugﬂe was added

h vacuol i’zat| on an at rop group 3
dfop%i@vm &0 meinuies, £6.% g0 81 ingh toif @cletyl rehidg86. o fiet mation wad dsbmpleted the crude

o AR AT S 81 505 L s o

prodgetoup, ki dneys fromrats treated with the CsA/ NC1153

co LN Zo d cha es to t e observed
q?%] re%%slﬁn\g/?g%/e oénp(?ﬂ?) %%tgﬁ?ftgblt%‘ifgﬁ%% Q%ﬁ@ﬁ spgvival and for toxicities,
wheﬁs ddfiditered mﬁa&aﬁ cortlieifidtipn At BESUPIAR résuROW stioknfih Bies h&ﬁ)n-mA-F It
a procedure which incl uded t

was Y850 o WSS bR el 15, dReemtmes dyrcl (A P oo SR mBkg extended in
doseaieperden? 1fvHidn mCNSLNVIVMS 6@&@%&1&&{@'o@nEWTﬁidhéyaQﬂo%ﬂs (Fig. 12A).

ssolved in 400 nL of acetonitrile was adde

Corni%ppagmx %I%tr’é%[kgl@&"s aggd 168 ma/kep WP98$ delivered Ip-oc fiir g rdaﬂ%produced synergistic
interA¥tib£ bn h@ﬁé&ta‘llgﬁaﬂ\@tﬁvﬁﬁnﬂl d%t: en'(ifa le e%e\rallféro?egg JFig,12B) As shown in

precipitated, filtered, et her

Figs S&Bs%c?ulé‘rfia)'cqﬂ}lsthmnw with |1691mgl’1(edWP%38pmm¢1ceqb mocthmtges fihghemistries and
ar its.effe

b]oocrl %Lx{té ntg\ﬁgc?’lﬁw %ﬂg UeSeSS:i-’l{en? %rfsea mnfom%rgﬁtmmc c?earance showed

O raft surV|va OXIC
lack aﬂmmoéqxexcead by MI988 @nd no effentrion CaAtinduced bdphideokicityh €Figs. 13A,B). Fig.

13C ?rﬁ%ﬁ?&c&@%@%ﬁxﬁg%} dg% \iéelrg ér&dl te's 5?% ceage/ gléé @ﬁﬁ%@gq%%&gDL levels. Fig,

13Fmtilceteasfe&LE®els.60 ng/ kg extended in dose-dependent

ﬁ éﬁg tﬁ%l(l%%lgs %g hoov{/ &'g‘%frﬂlg% Ifgrﬁnegap Ofg‘%‘j)% aglalglg:ggge compounds
and elhds h6wngs k@ts)/\iﬂgﬁa'eﬂedcte\éﬁdeﬁr Bhilty th Skhibit %M&rd@nbﬁ’%ﬁ%@acﬂn or IL2

n ction on kidney allograft survival
sim YRG! Sy B RS o e el SEEL oy ovg e it
concéif@tiéh tafigel STHd @feedidg atsayPwdid-cohdi¥d BhtdublthiRiaBP ¥s Mstzlgbeaqg the general
WP938 produced no changes in chem stries an

me‘hg? SoBPVE ERERPWDS baring throenpatent shatpctesistic of natdlodking Jek2 and Statsa/b
activeiRnliy fb1edin (PROS (cﬁﬂgscﬁéﬁ? étr&bﬁlﬁnﬁzltﬁ)ﬂg ?ﬂ'ﬁ@iemg\{\ﬁﬁblt }#5Knd Statsarb

of  nephr.ot oxcicit and no ef

actwegskbiyn%c@a tn%%‘ﬂ‘i"@t wrecldteynﬁe@ﬁogéurﬂmmveyanqn g The p8rred 649641P
1183 I

ovCH oo el WD U8 o ST R 1 e 40

Addlﬁl%?emd@étemega, e compupdfisheyn i BigshiléBigh 1T gmd BIB- 39B, which

demon R dtDRad BGIE :ﬁ@dun{ & s@i%!:tﬁ/@ uﬁ};blt\égf Jcﬁ%l é/)v's\r@hreepect {0 %ii or IL2 stimulated

conpounds and ot hers
T-cells gt spesHied foopceatmitions, yare thei auwle@mtf Opgcahg ire/esiigatmmS mm the same manner as

l; [
030 il oyl G0 L Lt S, o oo
Where pgplicabledthessonumppunds mayrhave agmme‘thce candreani dguAsSAYémates, racemic

mlxtl}Q@J a%d%?”d'tﬁ@.ﬁlpgﬁtastgrggovgng Iégflﬁ#%) as dﬁhé{ ‘Jﬁgf?‘grﬁ:s ogbggfp%pcluded for
the pcﬂpa&*eadiselloseﬂthecelmf Fuptexinrhple kil re&pdt? toARSmBlA{IR Qﬁ@c&%guratlon at C-2

t PR k
A I N DMK AN T
31
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activated by 1L2 (light squares) were identified for

further eval dation. The preferred 649641P- (NC 153)

compound and its selective inhibitory activity are

WOHSHHOS23%Exanpl e 1 and Figs. 1A B. Additi ona%‘*‘Tmsz‘m/O38993
candi date drugs, the conpounds shown in Figs. 14B -
{

be sibf SR hoR IR gtk K SERRARDP bR B b b s demonstuated
hereip Jorrf49644P @L@léi)lwlllazlﬂoelﬂveﬁro'ﬂiahi@mbmpamc yplee iirf hl&ﬁhns and for vetermary

D L e L —
otherf (patégkogng lelxa&pioekken@dpﬁgssmg delle of elpmphaat et myeloxd orlgm As was

demongﬁ% 8% Ec()-j &égzgﬂf'l&élwg@ 5 %AICP%\Q,?&% % 1%'/6130 bljsgglﬁtrof élgcsc candidate drug

compoRfidsRLil Salso AeMbhstrate MhyHletpistis AdinASwieAdhathidid®led with CsA or other
di astereoners, or enantiomers with all isoneric forns

immyposypprasHiY 2RFRY that sxert el ipmYReRBRreHTvE affsels by nathwiays other than Jak3-
relatddPathendrpl e, W|th respect to Formula (1), the

configuration at G2 35 and C 12 may be (R) or (S).
Definitignse " conpounds, including all stereoi soners, " which

ar f Lakish 1 R AA\QE,% L5 293

be sufficientl gtﬂ?lé(l)rnc?ﬂtgt oXi nd #l%ﬁ%éﬁ’%gfo @ﬁ%&){? AHRHORS apply where
the C@?‘@‘ﬁp¢mﬁamﬂlyspe¢lﬁ¢a®ngalaidlfoglsaft survival as

de £ fo 41P 153) . l.. al.s _

nave oy sanfiol feethel el ool ittt Bpocis the fnction of
one m@clelandmrayessqndegrcemnemnumasmpwn@memse t herapi es. They

ar .S0. ech e e of. hera I or, . )
e r Spfril mFRRE St RuF SusPrist Papaa b ek Sckp e durtign of a sven
proteinshtlwutﬁffebtmgmﬁmrpkomnsnyel oid origin. As was 5
nstrated for 649641P gsNC1153) and V\P938 it is
beI LPBOSIPRETSE ptenfipl” RSO aghamirat eomapaygd thap shawlthieduce or ablate
an mmminle résheie ¢eprarivig BhiebSoks edj€Htish bfa R&ispluhied oMBR Rllograft).
nistered with CsA or other innunosuppressive
H?E“%“F%F EETPOSHR ToTRRTL M s TP BES | Qfg OB¢ f @i trRorpy chemicals, or
phanﬁﬁkhmuﬁ actehtable tA1BAhel@df3with £bdHaBR Pl WD Riministration to a mammal as a
Definitions 10 In addition to havi ng their custonary
medigifgy ysual neaning, the fol | owing definitions apply

mﬂyﬁuph&h%eﬁ@%ﬁﬁo wfsmftlﬁuduﬁe toﬂglpsze Glolrd gl?eEL Qﬂ}ar}?lls derived from

lains: "Selective inhibition" r$to
stem d‘@Hi)(?é fhe dymphoyt dineageninchiding krgschusl small flymplidcgies ahd plasma cells,
Exanf¥l3 o [yAgRbi c@mdartf- T- A, 10581 oHE S B R Bl Ko
proteins. ecl In t on ers 0 cheni cal
c oMaslmd) cellsd treféwl telcpllb bﬁmlolmg'lgmmm i demived framgstergreells of myeloid
n ol le) MY 0 r ot ei ns.
mea fhmngngﬁgbﬁ% s%‘f t/hém%%% gg% Mal%p%‘g} ech ‘to a chem cal
C O dave) refers itaa chshainal @brrmednd:smtd:le fobinadieal ugn | rmune
r e » a ocks r ) .
tr oEEn ( odhend ittty L Aty Sl a8 Rted iy hotherin composition
(e.g., a sl anadeg) andaémrtmgtsmlhr o a)htalgmﬁstﬂfeffediﬁ or nore

chaqi armace accep salts
%%rgféut?icallg ﬁffgct}%/lej an L{’t e g’a g'lPt an'[l ﬁ?rg]equa@ bgjRg administered
that w:xkb redieveaatabt tasome ethﬁlt rmlomme of thbyymllstomd of ik Hﬁordéﬁ:feﬁfg treated. For

f pune ori.g nor e cifical
e, S T EBRpSGLEH R o BB ot symptoms of
diseadelcmpagtmg thesireichl rogtﬂeamgectaeﬂlgslmbd I yrrphocyt es and
| ynphoid cells are T-cells,

B ngl'l\ fegpeth) ﬁqgﬁ?ﬁ%gpﬁg‘?}fi& th(:l\tR)n deepiment” refers to preventing, detemng the

occurrence 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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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.

"Myeloid cells" refers to cells of nmyeloid origin,

i.e., derived fromstemcells of nyeloid 25 |ineage,

i ncl udi ng nonocytes, macrophages and dendriti
W%FQ?@“”?%? ers to a chemical conpound suitabl eCPI‘Cg“r?'IJg2%03/038993
medi cal use. "Congener" or cogener refers to a

chem cal conpound cl osel Wzt REREEKO anot her in

conposition (e.g., a structural anal og) and exerting

Iane | L Lin J.aWeiss ahniSgnal trafsection by tith §ERpontaniégen] yCurr Opin Immunol.
420093 120242034 Munt " refers to that anount of the

IORRALND, 1180 CRAZL G M © Hnimcifbsbiidesi L L&at{ggéslh?\ﬁgns?fantaﬁon. Lancet
I(E@s)%g@l(gg_qg%ﬁxtent one or nore the syrmptons o

the di sorder being treated. For exanple, an anount of
tdatsdnidubee M, Nerorwe K oet pt. eTeniside afféatssofa€wlesporin-A and Tacrolimus.
Ah8) hmiNepbph#:37M8363f  di sease or prolong the

' Sy . hej ' re ct to .

0 5 oSSR R 3 AR GTRIES i
grev nting, deterring the occurrence of the disease

dirkdn Ko, ditepkowski i Npw diegtiessinrilcelbsigypsl dmhdiuctipn and transplantation
rnelkiande. fliransplant@@0aNE1H25.si de 35 effects of the

j,seage di sgrdeg. and/ or, prol.ongi ng the survival of
E%Z@%?S%% 8t B 0 Bl e R Dl oS aiY ol can asow
F 03/ 038993 REFERENCES 1. Kane LP, Lin J, Wiss
Acvirtg ByaThat AG)) $vHiss tAL Fondpipndl biearacfenizition of A tiggal irandduéifg motif present in
@ Tedlimntigel receplo? 20903haik? L B4R PRA.F1993) 1 De119an, 103D, Magee

IVH. u uppy jye sirategies in )
o égﬁﬁl%ﬁko%ﬁﬁgﬁﬂﬁi . -?%9%1@%@ iy ayigpomal recessive form of
NP Y e JIRRARP C'R?&P'o%‘ﬁl?ée- 9 2%1_53% 0L de
fpbiby MW GOyl Q<1ookd MPALAMIST aBia@ ] Petfnuttel RIO Befedctive T cell receptor
NRRATINRlin A%e 3REMB OB thymic KRlam JBRs9fR 1RI14Q995570:751-763.
D in. ¢lipical results and _future opportunities. )
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fo ﬁ%@czf;zm lsDg 3 5wt Sharing ot the gty (1743, reqpgios gamma chain
etwiegersPipaTor Mnd Aad Het i Scignee £1998) 2625489 #dB74 r ansduci ng

MNigirdhi M, @SXAinuialY, RisséiNSM] e€8l Int@RULIF2 et PR HafinaZ®hA: a finctional
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27.

28.

29.
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34.

35.
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11. Leonard W, O Shea JJ. JAKs and STATs: bi ol ogi cal
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1on%aésﬁ 1T Cfe heait and lung

' s ey SO, q?ﬁfiﬂawwd
%é%a‘%% n r5 B ?fflent | Si | I i nl?

I ’fFFél Wee (9jmainta f ocyte
13 200 166: %34 3732. 25

8&?‘1“ .
Qc& . f 5_ 1ﬂan&ﬁa§ﬂ PSQ BRgtgs aéllmch Bases. Current
Hﬁ% Bt it2- Janus tyrosi ne ki nase _
g{x‘ §F1|u ALt Pl Mtypqsaqndé;paota@fz @valuatlon of Some
PrictyPaes @ WCW Fﬁtoe% damzie{ 890 00:88%07 -vel y 10

W th rapanycin. Blood (2002) 99:680-689. 26. Yanashita

WhilUthd , plefetbed Bbodimehd ! oMihe Khidifibn Rfwe RbdenHshown and described,
Differential control of the q[i)hosphoryl ation state mp

i e agewitbent slepasting §om the spirit and

teachﬁi@g o5@E 13RnQén. %@E&Bodiments 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 useful for treating autoimmune diseases such as lupus,
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in prolactin-sensitive cells. J Biol Chem (1998)
273:30218-30224. 27. Kirken RA, Rui H Nhlaba
038993
WOe’(OOﬂP 23X%cti vation of JAK3, but not JAK1, is crgﬁlncg:@fm 3
for 1L-2- 15 induced proliferation and STATS

arthritfse @Adli thiliple BMerdsiCORHHbEMERAY IR orhs@iﬁmaégt% 19503182 yeerative  colitis,

receptor  beta-chain. Cytokine. é
lymphepas, kand_ leyierigs. E§el¢qﬁﬂpf¢ Jakd targeth nqmbmon isealsa expected to also have

aPPhc%tfoglglé)m‘lﬁ‘g; &g‘%‘qg%ﬂ -éig*[n%&%atﬁrﬁg%&c ?F:kg e%ﬁrceéﬁaqgex& ¢loid cell derived

patholpgussn engitdng hyperdvtive amininea system re%ﬂmSer Qfondmaﬁﬁ ddrﬁ'_bd ﬁBm hypelactlve

o ARSI 30 A0 SRS L Y T 3 850U oo

Accorcﬁhglg,othe%op%ﬁgﬁifecﬁofﬁﬁﬁ&, lih€d by WL d&drip@iar se?Qut QH%’ but is only
T-C.. Dose-effect analg@]s Wi th nicroconputers

llmlte(h%%l qlaims grhicly fotpyothay sogpe inc weradli espivalentsand ale subject matter of the
clalmsL%l’é elﬁezrgs rﬁgf%gg a fpﬁﬁﬁf%%aﬁ%d F%ﬁ@&l%ﬁ@ﬂé@%}éﬂ%ﬁﬂeﬁ%y incorporated herein

by refegeriee ieithe eRentShatithdyqirovids mh/tndells,snethodsmhtl arpiadatory details supplementary

to tho@RE i RERR" LR oo RERRE cPBP RUPGLG dt the Dghgon of Related Ar

above,ds gEan tatimizsioh ak they AeprioR art B e brddéh inveRRANY
1993: 71-86. 32. Wnters G., Marboe CC, Billingham M
The international society for heart and |ung
transplantati on grading systemfor heart transplant
bi opsy specinens: Carification and 30 commentary. J
Heart Lung Transplant. 1998;17:754-760. 33. Thom s DC
Berg LJ. Peripheral expression of Jak3 is required to
mai ntain T | ynphocyte function. J Exp Med (1997) 185:
197-206. 34. D mmock JR, Kumar P. Anticancer and
Cytotoxic Properties of Mannich Bases. Current
Medi ci nal Chemistry (1997) 4:1-22. 35 35. Dinmock JR,
Chamankhah M Seniuk A et al. Synthesis and Cytotoxic
Eval uation of Some Mannich Bases of Alicyclic
Ket ones. Pharmazi e (1995) 50:668-671. Wiile the
preferred enbodi nents of the invention have been shown
and described, nodifications thereof can be nade by
one skilled in the art wi thout departing fromthe
spirit and 40 teachings of the invention. The
enbodi ments descri bed herein are exenplary and
representative, and are not intended to be limting.
Many vari ations and nodifications of the invention
di scl osed herein are possible and are within the
scope of the invention. Although the foregoing
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
| upus, 34 WD 2004/ 052359 PCT/ US2003/038993 arthritis
and rmultiple sclerosis, or for treating allergy,
asthma, psoriasis, ulcerative colitis,
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| ynphomas, and | eukem as. Sel ective Jak3 targeted
inhibition is also expected to al so have application

i n many ot her imune-derived pathol ogies, or in Jats
expressing nmyeloid cell derived pathol ogies, LOYD WISE
i ncl udi ng hyperactive i @% tem responsive
conditions derived fro nnygg? ive 5 or unwant ed
dendritic cell, B-cell, nonocyte, nacrophage or

nat ur al k||| deriv d condi Accordi n
1. t hé‘néﬁ 6»6@0 gt Bc? 8F g\b{blt&g Rre 1fﬁxg{1or} P {;%Eewsgﬂ% Janus gersme kinase 3
(JakTRE@mplififid cntaS g BEltel DB & lcastti cbBp&Ul Yf the ifsFdud DY

the clains which follow, that scope i ncl udi ng al

equi val ents of the subject mat fér of the clains. Al

pat ents, patent appllcatugns ald qublcatlons cited

herein are hereby incorporated he h by reference to

the extent that they provide matefials, nethods and

the Description of Rel ated aboye, is not an

adm ssion that they are pMN t he present
invention. 35 LLOYD W SE CLAINB . An in vitro nethod
ofwhahmbitlng proliferation of a cell expressing Janus

Ny N T

CszO)géHs%r clONwseL,);, R is H =CH2, CH2N(CH3)2,
§ O CH3, CH2SC6H5, CH2SCH2- (4- C6HAOCH3),
) C6H5 or CH2N(CH2CH3) 2; R2isO; 15 R3 is
CH%N(S@I%N%C SHM GG, 5 RCHAR-hpme): phyl ) ; or a
salt thereof, at a concentration effective to = o
or a g Pyl ycqnapitighien gffastive toyselsetviely ikhibislanas asing kingse 3 activity,
wherAGHRI- @eplﬁé‘e%fﬂ%ﬁi%&%ﬁ‘&fﬁfd%hﬁs%%ﬁe&@d of said cell is

suppr essed . The nmethod of claiml wherein R is
2. CHIN GeByS Ofamnﬂewhegel@m N( CHBY(EH:)23nd Rhis GReINGOH:)of
cl g
5 g SrEbEngl Al SO A GRUR ORI S RETER N eoomer 1 e
4. c eIThe msthod of glarphibowhierein threycell & of Lyonphgidor n5yelon1mgm=,t hod
5. pat <|: %emoé oggla drrllcéilon ﬂSlplt ?nrtérﬁ rrqltnrgj %w} t¥1e s opa%m%a'y in said cell such
thatdfblll@h:\Kﬁdn isblockéie net hod of claim1l wher e| n at said
congcentrat.i Qn effective to sel ective a,d. .
- SanGE Mgt et beS, SCaRtroRten bRVl Bae1y ghibit said
Janu§ wastiadkinabd ¥, Bad-at MasbbieOtdmm@un® O bisAntidly ﬁdﬁtlﬂﬁﬂbﬂ&y of protein
ki nase activity other than Janus tyr05|ne ki nase 3

tyrosierkingsg getiviry othrtharplapedyrgping Kigasn32CiiriBr ei n sai d cel |
7. 1 SThe Fﬁe%hlo’f chid lt\bl?eré'{ﬁtsh@ delf %@fk@l?%nﬂ A RLhbd gorgﬂl?slég’ inhibiting

activit | east nore than i'nhibitin
Jak3 getiyif] at aptn3 fold morp_tm 1pl@,1b1tmg 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 IL2.
9. An in vitro testing method to aid in identifying substances that are useful as therapeutic
immunosuppressants, the method comprising:

(a) obtaining a population of quiescent Jak3 dependent T lymphocytes in cell culture

medium,;
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8. The nmethod of claim 1 conprising choosing at | east

one said conpound which is | ess capable of inhibi tiLrlQ)YD WISE

Jak2 and Stat5a/b activation by prolactin (PRL) at a

concentration sufficient 30 to inhibit Jak3 and

St . ti . ; i itr. j | . .

rofth it reeily B, cucert 1, Abehbykls ik A B0 o stimulate sai
lympbewetasito polifekade;apeut i ¢ | mmunosuppr essants, the net hod

co i sing;.,(a) obtainin opul atien o i escen:

aRa R R et oMok DRt Bt FpPieard) TG g compouna.
or sal8 thekdo©¥DdMMINSE in {lijn ppti onal | y, pretreating the

quiescent T | hocytes with a cytokine to stimulate

Ol B s PBRE: Faiep & dpesr e L roRR KPR Eceng ons

qU{ed 86:6531Ing Be extentidd 0all PeblifarRngsIwasg Stép@y;st ep (a) or

(b) with a conpound or. salt thereof, as defined in

cl € eptionally, assessige the jinjbitane efipeinfosad esmppund) en dpkdgpendent T
lympHOEAR! préRtetati@f; oW h pronoting conditions; (e) assessing

thé extent of cell proliferation follow ng step (d);

( f §e) opanaha lapspssinggytosakiniy of baad commtdundiory ef f ect  of

saj - t Vi€ .

or 07 FRIRAHATH AP S SRR RERsch (c) KRPRBRY 0P ang, (o presen, dha
signiHfang ahbitomnd dekdadepd@ie(tlymdidcsterprolifergtidn, oon agthibutable to cytotoxicity of
the cBmpoUn nseu%tg?slsész ththe tcoergpogga Pa?slnpﬁqrt]elg i rgs(afc)an?lgge gh%)g’forl tfherapeutic use in

pr sent, st gni 11 can rtrono
vivo dakB-celepediated immympiygpeassant pididriat ed mhibitos ofTodell proliferation; and

attributaple to cytotoxicity of the co ung,. e
= UL eu B o Y L AR SRS A (i i the inhibitory efects
assesSNEisBBYH el dighifi@intly REY MREhE likhibify effects\dsdé8sed$n Sep (e), determining
T-cell mnediated i mTunosuchr essant and/or as an o
from; sgid mpéflsoélf that_said Fompoyr Berlepiivsno aérlﬁﬁ‘St(ﬁo)“eoeﬁfqnb fpg|inlybiting Jak3
activit P BRArdio ififbiasSRRS §BN. from steps (e) and (f), and,
iT the inhibitory effects 15 assessed in step (f) are
10 si A vigametyed tesid in identifing 4 M BIPIOjuRpreseize drug comprising:
aségﬁr?gegcdrﬁboﬁﬁ@Qf i(lﬁe}est ﬁi;?'é&fvri'?y _Ij}ﬂsrugtfn RS fidnction by contacting a T-
conparison that said conpound I's selective to at Ieast
cell somerisng dalt3 Mot saifi doimponeyl dékdBterescoveri @ yrangenphrcedcengations and
deter'nﬁ@h?'vyl{eg‘kgr gzﬁ? %oﬁggﬁn\ﬁl i'i\“ibit}?ak3%ti{/i§r ¥ (Er{eoornxgl)llgoc%nge%tration within
al n 1dentifyrng a new | mrunosuppr essi ve drug
said mopgpri sing: testing a conmpound of interest for

activity for djsr. ing T-.cell .function b ntactin

ottt BhTTRIag SHE wroHRCk Ul A 10 dhat of the
compouhé aeddfined &f clan ARgengHnosaIaleihhiditorgasti g and

det erm_ni ng whet her said compound inhibits Jak3 .

act 08 {1 S0IG AL SHA (EIG 20g REBRRIE: P GIeRPITR Hhettiss stjd compound of

interés2 RGan&iARR ARigBr HNB0IRK 3s 4 BiabédiRi¥imAGsdupbreysifagsdi d
conpound of interest to that of the conpound as

L1. def heregthpsh ob¢laimh Gfuhei comPRisiagn Jak3 i nhi bitory
aCiehifig shid ARthodm SShidekst BETAE SiHlibirPhctivald testing and
conparing to determ ne whether said conpound of
i newnrasingithe kg antibitpay ectiyity @f faid compeundfiimteresigo ats Jak2 inhibitory
activft{ﬂq{@rﬂﬁgﬂd C I mmunosuppressi ve agent.
using said comparison to identify said compound of interest as a selective Jak3 inhibitor.

12. Use of a compound of the formula (1)
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11. The method of claim 10 further conprising: testing

sai d conmpound of interest for Jak2 inhibitory

activity; conparing the Jak3 inhibitory activity of LLOYDWISE
sai d compound of interest to its Jak2 inhibitory 30
activity, if any; and using sajg conparison to

identify said conpound of intefjest as a selective Jak3
inhibitor. 12. Use of aggonpolnd ofgsthe fornula (I)

37 LLOYD WSE R2 R R3 5™w
CH2N( CH3) 2, CH2SC( O) CH3,
CH2SCH2- (4- C6HAOCH3), 10 CHRSC( O~C6HS or
CH2N(CH2CH3) 2; R2 is 0; RS is CH2N(QH3) 2,
CH2N( CH2CH3) 2 or CH2- (N
pharmaceutically acceptab ; téreof, that

suppresses proliferation of a cell expressing Jak3 in

t he manufacture of a nedicanment to treat allograft

rejg&tinon in a manmal i an al lograft recipient. 15 13.

The use as defined in claim12 wherein R is H 14.

ThR' useHasGlbf i GRAN(CH:)el &HSA®)GHer 6HaSEHsi £HE8M,-(4-6sH,OCH;),

CHﬁ%&?M%%E@?quﬁgh$$ﬁg Esglggnhéfiﬁggrfhncﬁ;iLflz wher ei n

R Rf s QQH2SC(O) CH3. 17. The use as defined in claim 12

o1 &1 RTe sl R aRtiiocrs) . 1o, The

ora plﬁﬂnzit‘éutdﬁfly Bedpthtle @dlﬁhéfbdf@thﬂd‘@bﬁ‘eﬁeﬁrollﬁraﬁbﬁ%ﬁ@l@@ﬁessmg Jak3
20. The u as, defined in claim 12 wherein R is
in th @f%rze icapnent totrgat, allagrall rejectipm mp mamipalian allgraft recipient.

13. WheReise aR3efired rEMnCHBWRere R ! idHe use as defined in
claim12 wherein R3 is CHZN(CH2CH3)2. 25 23. The use

14, asThreyse aedefingd i cdaim 12ovherran Bi 1§ =RBL2i s CH2- (N mor phyl ) .

15. 247helA€ 2Hg&indS .ndc@zf.hn@dmerk CR8s '@H’éﬁ&dﬁ‘ %{rel nR is
CH2N(CH3) 2 and R3 i s he use as

16. deThavesg ap defed jnglaim 12vwh$ree¢ R 6K&2eiPelnd i nterferes

17. W PR §P8s §éf91@@tn 1mpl§tvm@?e¥n Rnls@l-ﬁﬂjl expr essing Jak3
to arrest al ogra? reject lon in-a nannallan al | ograft

18. r etheisens deﬁn@dsm cltim [2oehesin Bk iGie8CHR (4eCAlOCIHR). _

19. mﬁ[leelljsg a% Ic?eefmggqf dl Qwrhh% 15%114 gg@f:t survival in a

an 0g T aft reC|p i ent. € use as

20. deThemsel as defmledmmla]@ MheteeimRt hEMNERARBHt | S

21, ST RRCLE Yl B KT 9SS R is CHAN(CHY),.

22. The use as defined in claim 12 wherein R’ is CH,N(CH,CHs),.

23. The use as defined in claim 12 wherein R is CH,-(N-morphyl).

24. The use as defined in claim 12 wherein R' is CH,N(CH3); and R® is CH,;N(CHs),.

25. The use as defined in claim 12, wherein the compound interferes with the signal 3
pathway in a cell expressing Jak3 to arrest allograft rejection in a mammalian allograft recipient.
26. The use as defined in claim 12, wherein the compound enhances allograft survival in a
mammalian allograft recipient.

27. The use as defined in claim 12 wherein the medicament is effective for blocking cell
division in T-cells expressing Jak3 to mitigate allograft rejection in a mammalian allograft
recipient.

28. The use as defined in claim 12 wherein the medicament is for continuous or periodical

administration.
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division in T-cells expressing Jak3 to mtigate

allograft rejection in a mammal i an al | ograft

reci pient. 28. The use as defined in claim12 wher ej n LLOYD WISE

the nedi canent is for continuous or periodical 35

admini i . r. dj o
29, ZoTHN RBR B ol ol PR S0 ek e AR P Ryministacon
with § gherapduticall s ¢fifeativeoamount efranamirvessappadsive agdny othed that 4 Jak3 inhibitor.

0. 0L S YRS SERERIL U A BPAE BE or o

FK5@®ai d | nmunosuppr essi ve agent is cyclosporin A or

FK506. 5 31. The use a efined_in any. one of clains
31 15 Tissgs defnef af ove CLOHBBUIEO S phatis 0 compotpiuppresses a T-
cell figHited afli-AMWgtafBind e aéshohseTd Beal [0 FFOR % ndntnAfin allograft recipient to
allograft in a mammalian allograft recipient to

'“m&ﬁqmgﬁ$@"%¥U§F§9§WfOﬁﬁﬁﬁﬂoﬁéﬁection of the allograft.
32. 32ThJ R aY8&nRA iy RGLLRIAN BN6, WherSh Me®mbouldPsuppresses a T-
wherei n the conpound suppresses a T- cell ne_[ateg
cell mechgtepiransplapejisetiononsnoasspo aseanmal @n imanspddnt eagipient to induce
cipient to induce 10 transplantation
wansp OB @iharc el B e O e e o T Bt ng
33. pr Ahiif eimat method bf mhibalng peodfere8si oftp dadlnexpressing Einnetyrosine kinase 3

comB 83ty B S 0% BRRLRELG M bt 2 | ot
is 1,2,3,40r 6; 15 R is H &CH2, or CH2N(CH3)2; R3
is CH2ZN(CH3) 2; or a sal gtther|eof, gt a concentration
effective to selectively \phtbi{/the activity of said
Janus tyrosine kinase 3, /whereikX Jak3-dependent
proliferation of said cel{ is suppressed.. 34. An in
vitro nmethod of inhibiting i f
expressi ng Janus tyrosi ne Rz
contacting the cell with at | €dst one conpound of the
foVAUF'] (111) 0 3 25 ROnn wh erein 30 nis | or 2;

nis 1,2,3,4 or 6;
R'is H, CH,, or CH,N(CH3)y;
R? is CH,N(CHs),;

or a salt thereof, at a concentration effective to selectively inhibit the activity of said Janus tyrosine
kinase 3, wherein Jak3-dependent proliferation of said cell is suppressed..

34. An in vitro method of inhibiting proliferation of a cell expressing Janus tyrosine kinase 3
comprising contacting the cell with at least one compound of the formula (IIT)

0

R! R3

n
wherein

nis 1 or2;
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39 LLOIDWSE R is H or CH2ZN(CH3)2; R3 is
CH2N(CH3) 2; or a salt thereof, at a concentration
effective to selectively inhibit the activity of sai
Janus tyrosine kinase 3, wherein Jak3-dependent
prelifera said cell is suppressed. 5 35. An
|sgla€g8réhqq%ﬁi?ied chem cal conpound havi ng the
foRhuKHthEHﬁ£MIN IMe -~re S~e 10 or a salt thereof.
har maceut i cal on for .suppress
or a SR Sy OB SRR B el TR B S & s sanus
tyrosKiefkarﬁi@e 3, whidiéin S4N3RRpedde A prolrBRLibs bNGid o iCuppRged. of
aim 35, or a_pharmaceuti cal l 15 accepta e salt

-t héP sofated qf pyrifisg chegyical SoMPOPRE e B Tt ibast one

compound as defined in any of clains 12 to 24 that

interfers with the signal 3 pathmay in a cel

expressi ng Janus Mg{95|'- Ki g me manufacture

of a medi canent for an N desired function

of the cell in a m ct. 38. The use of a

conpound as defi ned eM& n suppressing

an undesired function 20 of the del | conpri ses

suppressing a T-cell ne di mmune response in a

mammal i an subj ect sufferta an aut oi rmune

ga to di mnish or arrest an autoi nmune attack on

Ora¥h §ﬂ§]ect s native tissue mediated by endogenous
36. Jakphaereoaral cohpositibs for 38ppresbiag Pestif@stichesfiared ekp?essmg Janus

claim 37, wherein suppressing an undesired_function of
tyrosingekinase p, the eampRaskien COMPPHRSEF femecund c&Flpi mTéa|oa@@aarmaceutlcally
mme@mp@g@@mgkgfM{é&“ﬁgsponse in a manmalian subject to

di m ni sh or arrest h persen5|t|V|t of airwa
37. t | ggqj@qoﬁatslaqsaommp@gn ag@gefinpddn grycofgimet 3 9ed thay interfers with the
si gna‘Fh'ﬁLtﬂﬁf in 2R ChBssHERRLE BIbAR @ﬁbs@@‘i’rﬁﬁh Eﬁﬂufgé{{}%to'f%ueﬁfcamem for
conprises suppressing a T-cel I at ed

suppeghding 4 undessrsg Smeeon of the ol imamammababjubiset. suf f er i ng

fr | lcer ke . .
38. 1 oI el B pb et Bl 7 s ek B iy yncesived funcrion
of the cethounmutisbsasuppigssitgea T@phirmedlatda@utdirﬁihlene mekpon€e- inN @arhinalian subject

sui'"fer:mI glE fror% an du gonmmune glsease to diminish or arrest an autoimmune attack on the subject's

(LJLOYD WISE

native tissue mediated by endogenous Jak3-dependent T-cells.

39. The use as defined in claim 37, wherein suppressing an undesired function of the cell
comprises suppressing a T-cell mediated hypersensitivity response in a mammalian subject to
diminish or arrest hypersensitivity of airway tissue in said subject.

40. The use as defined in claim 37, wherein suppressing an undesired function of the cell
comprises suppressing a T-cell mediated allergic response in a mammalian subject suffering from

allergy to diminish or arrest an allergic reaction in said subject.

41. Use of at least one compound having the formula
HsC H H CH;
N\ /
N —\c c/—- N
AN
H30/ ,|_| ° ,I., CH,
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LLOYD WSE or a salt thereof, or at |east one
conpound as defined in any one of clains | to 3 or 33
to 35, that interferes with the signal 3 pathway in
cell expressing Janus tyrosine kinase 3 in the lfOYDVWSE
manufacture of a nedicanment for suppressing an
undesired function of the cell in a mammal i an subj ect,

or a safiteheresf, &r & T @eompowtd asridfisddr iﬁdnfl ool daimefl tb Beor 33 to 35, that

} ell .coppr.i s S r essi a T-ce medi

it ol QBUNEE T o REFITS S BB fonese } i granufacture

of a thédiganadnt R bQIPRERHINE akl ikRAEA thfttioh BT e SEIl B a AAmMASKantibject, wherein
aut oi nrune attack on_ the subject's native tissue

supprEnAnetndpired Aensgemel ge s@k@m@wgmssmg@ew@ﬂ megdjgted autoimmune
respor§Ein®d mannla82S bub '\Feaes&feﬁpgeﬂeﬁl J?@aut&sm{uh@ dfseis% ami—ﬁii% br arrest an
/HCH3 NC C O CH3 CHHI1

or a salt thereo
autoigymuge aftaskon thersebieeispativedissus r@?@fatwéw engdoggngusdaie- @mendem T-cells.

42, cl @Een? %le&sﬁ’ oﬁe afmﬁ)ﬁn&ﬁ’a rthd f&%ula' .nt erferes with the

si gna pathway in a ce expressi ng Janus tyrosine
ki nase 3 in the manufacture 3 nmedi canent for
suppressi ng an undesired function of the cell in a
manmal i an subj ect, wher el suppressi ng an undesired

function of the cell c nprlses sup reSS|ng a T-cel

medi ated 15 hypeW§aQS| ~sp9H % a mammal i an
subject to di mnish pr— aELSQHSItIVIty of
airway tissue in said gubjegt. 43. Use.of at |east
one conpound havi®g thenformula H3CQ \ ‘CH3 NC C N
Fi3C OCH3 HH 20 or a salt thereof, or at |east one
compound as defined in any one of clains 1 to 3 or 33

ora sIadIltlBé&eoﬂ badt leajsmrﬁrcfoﬁibe&d\/ﬂ'stdéﬁﬁé?ﬂﬁinﬁhg B oﬁ:l&ﬁx% th@)B dri3ao 35, that
. ce .expressing Janus tyrosine kinase 3 in_th
imerfiign o B @ PaTEY ieaREhPrestns {RppT Besing é(maﬁf: 3 in the manufacture

of a ediemhdnefbr buppedshing afindebieedd@hdtioh Bf e GBINTHEY dn@fimalian subject, wherein
subj ect, wherejn suppressing an undesired function of

S“Pp‘te?ﬁé“gcélnl upditptd Seectionppt dbsicely gommrises | supprewingt éd T-cell mediated

hypeREAsRIVEHy GedpEFR ARG SndrinAiaARIBIE: | BUIRMRKGSE e hlSdriens
yPe rgn#gklg? to d|n1n|§h ggagrreét 25 an al P&?glcnvnyOfauway

“ﬁuq@ééﬁﬁﬁmeﬁn sai d subject. 41
43. Use of at least one compound having the formula

\

—cC C——N
I
H

or a salt thereof, or at least one compound as defined in any one of claims 1 to 3 or 33 to 35, that
interferes with the signal 3 pathway in a cell expressing Janus tyrosine kinase 3 in the
manufacture of a medicament for suppressing an undesired function of the cell in a mammalian
subject, wherein suppressing an undesired function of the cell comprises suppressing a T-cell
mediated allergic response in a mammalian subject suffering from allergy to diminish or arrest

an allergic reaction in said subject.
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