TRI AZOLOPYRI DI NE JAK | NHI BI TOR COVPOUNDS AND METHODS FI ELD OF THE | NVENTI ON
[ 0001] Tri azol opyri di ne conpounds of Formula I, which are inhibitors of
Janus ki maieas(y/fsgxs7exanpl e JAK2 ki nase, as well as conp@siritisess/oesmat ai ni ng
t hese conpounds and net hods of use including, but not limted to, in vitro,
in situ and in vivo diagnosis or treatnmant of mammalian cells. BACKGROUND
OF I NVENTI ON [ 0002] Myel oproliferative disorders (MPD) originate in

hemat opoi etic stemcells and primarily manifest in el evated counts of
nostly nornmal celd@TPVETEER¥EA RICONTRIE FOR STACRED [’ pEVIEEON bet ween
Phi | adel phi a- chr onosome positive (Ph+) and Phil adel phi a-chronmosonme negative
(Ph-) can be made. Ph+ MPD results in chronic nyel ogenous |eukema and is
driven by a bcr-abl fusion protei FE¢HMCALIKIEEDhenat opoi etic cel |
proliferation. Ph- MPD can be further subclassified into three distinct

di sorders by reI var i S Lygyt: ess al

t hr ombocyt hem a and ﬁt Sgpdﬁcg%g%rr%gg% &r/olgi{%g;l ?ﬁdr\/%&ugﬁc‘ﬂek ]@%é

Bl ood 6(4) spa2fidlly, (htAfst)osuRatlaestts nniltihicRM IKUddvidesfandrvér gbrecouenifisaldf red
bl ood cells, whereas [ s wth ET have high levies of circulating

platel ets. f§pysicang anﬁiﬁfl?téaf%%r agiyerhrmebernd! Wéthmrtg% i eyt I eenicant oni ng
thronbotic events. Patients with | Nx@&gROBNSe fibrosis of the bone marrow
wi t h subsequent displacenent of hematopoiesis into the spleen and |iver.
This primarily | eads to splenonegaly, which is followed by anema in |ater
stages of the dil8¥de as Hed€ttoguobryshtredsmesehdm stoclodbips itagstheT e $am

be cured by dngr-BhRERG SR SRR i Bl TP IR BBk, "

known cure dEGﬂ’ceth 0vadHaﬂé@@a§ﬁ5ans&50@Q@ﬂ crﬁes A6 tstadRéd RGhaLth@ia® Bohductitiey
tyrosi ne kinase JAK2 is associated with | M= and ot her di seases.

Virtual |y a$fedpead ehiws, hait sprtPvows axigbith hgb’%bgi&mt@moye Wit hpaEawv anigom e
har bor thi
59: 213- 222%(3%}3@ e GCM% ?%%%CS&S%G %%%%Jﬁag@ (oglnt%?%r%ﬁemgkl%&%%mwn} ani ne
at positi onoﬁhﬁlcircfnstﬂ@eaumm&ﬁ) i) A2 poivet elesifyVAdcsFyhiel dittiadmiadrmal
mutations in JAK2, commonly found in exon 12 and referred to as exon 12
mut at i ons, C%%“ﬁ&&@@ﬁ“&étl vating effect and can lead to MPD. Furthernore,
a T875N nutatio asso t t t fU Y,
JAK2 fusion pr otrre(y@i have‘%%eflﬁélI gnfolrfl g%'é?ﬁr}gg%??% tlIhgmhkem&gtlslallé’tV(‘B!(g,loﬁltdr
V617F nut atinaveast vhe tsilontimtet thidakssy aflais) AK2urmwineghtiveyaohspacs tPRlesired form
non- nutate;‘tl for AKVéﬁ&j | i nked ig %&Okl ne receptors (i.e. EPOR, TPO R
and ot her s)HCiPIGRT §agerCARYT apd oIS RETPERE Eor i tsel f is activated by
stinul ation w thoggug cognaie a&ét’lftleﬁalln&allb%”@xls@ewﬁé@%r@%a& &R0 qlé@@%kee i's
then regul ated through the avail ity of |igands. For exanpl e,
cyt oki ne emtackedploiset Blltl(aEPGl) tlset $tmkleéﬂ€sdeh@ﬁmadmﬁlemn muhrmgbwmtsmf Oceiel s to
give rise to &)ed bl oo f g1tlt at i tht uncou es AK2 actl\é%titon
from EPQ H% E16FB S adrso %a°é<F SESe 18?/ “E'edt p?oé %F’S‘ EOTERF1OL, addy to
anal ogy, tmﬁ@m@ga@gl@m@ﬁr&ﬁ@h regul ates platelet growh by binding to the
TPO-R, which in turn also signals through JAK2. Thus, elevated |evels of
platel ets can all@®3esul t Fhetmaspepevaral appoaches i fast iagAres§ing 0tE dempelinds
are needed I th
JAK2 dri ver?E)!r?r@&eCItlgﬁg %Qh# Wv@w@% 33 gglréégaglgat\?cg%ﬁﬁgg{,ga%}’%gore‘gg%eg :tgé Zlglyylt hat
are respondliypiallp, lidae combicting lagtrsafre diilic Sud mlﬂimeﬁismserfembvudanhmdyer

di seases in which JAK2 is activated by mutatjon or_anplification, as well
as, di seas&¥CiTirahperIRClongy Artheraanparichdises FajoughSiligen \Sﬁé éa%ﬁﬁ)cwclag&%de
Nuneroustam £ fioln 4 R b UL SRRBE Faglé ?3 | ici? th
phospho- STA S,Ga\/\ﬁio%hdlls %tgé,g\% tgggrcheet f%ggngl.% 0%16 g%l eeééwf;is ?nfetnlmglel ye

i denti fi ed heat faorscheesmfafcertlenosmg tidinas@ sSméti@dsk such, ds. posﬂ:@ﬂﬁ],g Phigh thddaal .
Acad. Sci. U.S. A .86:160 Genet i d bi ochem ¢ udi es haye shown
Chat Jakl " COHEEY GHATIA) OAdte DS it o 0SuEh rae Wik nugihd Soljfaty For
interferon c(emple; it hfmla%)s,powm t boglﬁ&fe& ’TSVQJ@tKeene‘éessa bR BLcaukst- o2 and
| L-6 cytokine receptor corplexes (Kisseleva et al., 200 gene 285: 1-24;
Levy et al cuzm@slamtreqmevmemnnth@ezmlo@tcﬂrs 3: 651- 662; O Shea et al .

2002, Cell, 109 S131 AK] kout .m ce at IIy
due to defects | rec@ﬁ}oﬁ}ersﬂpaﬁ(gﬂl I% I&llécggalteesgolglg g}agenabg%fug%éﬁ

285: 1-24; @ca&@&ﬁl@tdeﬁice,to 2030 theCrdt! sp oﬂsO9A(§dHl’ifﬁ - Jifcufltidd -sOldibh - is costly to
Characterization of tissues derived from JAKI knockout m ce denonstrated
critical roles for this kinase in the IFN, IL-10, IL2/1L-4, and IL-6

pat hways. A humani zed nonocl onal anti body targeting the IL-6 pathway
(Tocilizumab) was recently approved by the European Comm ssion for the
treat rrent of rmderate to severe rheumatoid arthritis (Schei necker et aI
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adj uvant or vehicle. [0011] Anot her enbodi ment includes a nethod of
treating or |lessening the severity of a disease or condition responsive to
t he i nhi bwDi2009/168286ne or nore Janus kinase activity, selPettusdooboasvsyAKI
JAK2, JAK3 and TYK2, in a patient. The nethod includes adm nistering to the
patient a therapeutically effective anount of a conpound of Fornula I

[0012] Another enbodi ment includes a nethod of treating or |essening the

severity ofmaudicgasadobecanstdot tHénmbeliiQQﬂﬁmd/Qe% rdsh€ plfABinRi tbehanBfn dfK2
ki nase act|V|té%€n a patlent The met hod 1 ncl udes adnlnlsterlng to the

pati ent a Bt lhaanges 4v1 Jawd cherncle Algubecaste of SO0 HY OB TCHIBIFPRPTES 11t |
0013] A d
Fosponst ve Ty pRoBY MR n UG i Selied 36 RS B9 cBolftS ERAP o theor e

phar maceut ineedss@9 rtpmnohl OoMhe piymibisg rpgotaemoamw bd o@‘ercEﬁremd 3othe axeent, by
instructions for use DETAILED DESCRI PTI ON OF THE | NVENTI [ 0014] Refer ence
wi |1 now bdOsHgecqhingeiiiq thrgughs theypubstiatsoidicHe SH6 thigmgiiaes Bet WHheH ar e

i1 1 ustrat ey g e rAcaAfmany] &St ructures and formulas. Wiile the

i nvention m? rbe dggcrgged(%n conjunction with the enuneratedenbodi nents,
it wll be understood that they aBRIBEBSUMMARMEd to limt the invention to
t hose enbodi nents. On the contrary, the invention is intended to cover al

alternatives, catio ui val ent be .i ncl uded wi thin
The scape of "t h0tFhSent IHsaRf coRAu Ferh kSl AeR e I M eq 1
the art w lcbndiReagPions dramyrdTeétRRISnRFABI @ntrd] Jcwited hWathinOtheegutieal RNt to
t hose described herein, which could be used in the practice of the present

i nvent i on. drriecpigemembodimant 8i¢ Gostrphdeydconaye thicrmaledectres (TR desichpdychand
materi al s t A

literatur e%g%% GP? ngC a"lc &%ﬁﬁg\%es g[rt%laqnge l?cfter]g C?)r génf]%dreocr}%%tor adi c(?s this

appl i cati omgat asqieuehsmg tb iiaimain thl: platled IOdeledd wikintaeddfimed ft@ﬁp’ﬂr&t&&gﬁnge
descrlbed technlques or the like, this application controls. The term

"al kyl " refsratheryise Srngrthe edeqkedelsr dsvicsrigna st 4FRPSBRBY al E active
hydr ocar bon, |

cubst 1 tut e R AE R epa B et R tan Bt YN RGO REL RN (PR SRILAIRC Wfernd,
I n one examph sgrve emavkihk heatdatenllyiaadonecrtioali ghdesiesd. car bon at ons (C1-C )

I n ot her exanpl he al kyl radical .is C , - Cs, -3, G-G 2,
400 oo WS S KRG e guked: i i B rofit
include G T&hﬁlcgyﬂf\z@ﬁﬁ% thbl%Eélﬁ%lV%Hﬁ&l ﬁﬁorﬂ@ﬂtﬁ?{tl thé B@alleﬂ@%rlpt%mﬁthé Et,

-CH2CH3), 1-propy nprop 2-propyl (i-Pr, i-propyl,
- CH( CH3) 2) nvenpon yhat fQﬂOB@ rnqtpbbﬁ gd:tter u@ﬂﬂ@pﬂ@—@@ﬁ:@pnalz&amtehymd Iad\zqmta;gpy pf

byt~ o bt TP Bl e it AP ity pEIE TGS RD)

- CHZ CH2 CH2 G263, 12sheant ¥ afpre e £i53)théid GRA S , th@aﬂ&ﬁlatt%he Cofdap i &heB) 2) ,
2-nethyl - 2-butyl (- C(CH3) 2CH2CH3), 3-net hyl - 2-buty (bCH(CHB CH3) 2) ,
3- et hyl - 159@&1%}% epbodypantzcyal @F@)HZ‘)Y bo-rpdi yuulnzedb%tgu apis dpp OMUATBBIZCPR CH3) |

1-h I (- - h I
"o o 2T TSRS T o Sl e bR ) Wb gty
geilt % éirz)eg*mmhld(azlﬁ%%]da@eﬁ;lﬂlﬁr%bsﬁ)sﬁfﬂea@ﬂﬂﬂe, arﬂthﬁ]‘lﬁsﬁékjihz{ gq_lgvﬂeﬂittcyzbhstﬁtcﬁorlls %o

et ent - t - O-
pgag]t yl ) (- CHP ) ym@@m@)yandzm%)%ﬁ%% HVFntzoIbf)E?gS;?F forthcp ) %ﬁ@@ﬁ@%ﬁw 3, 3-
di net hyl - Tn%bel(fe%ﬂ(eg_\ﬁﬁlgﬂ Q'eq)eﬁew%l 8 %th){éra@t@gstpc &(Eﬂé’ nv%&%:lwgi)otyﬁg tJfEM

"alkenyl' ers t near or branched-chal n nonoval ent car bon radi cal
with at | e@sganmaaos atemefthod od apembdn, dogether evith mrthardingﬂct&:ardtnninatd@gﬂsl wilbond,

wherein th ken radl al y. he optjonall ubsti t. i ndependent |y
i th one. ope e LRI e Dedalty PR el A M A s RS TRaeaT
havi ng " ci she a@mphhiyRs’ ﬁgﬁfe'seqjé At fo WRSexpBessiF drRIERRIMY BbWever, Fhat&dh 'of the

orientations. In one exaqg , the aIkenyI rfadical is two to eighteen carbon
at ons (C2- €igB¥es. is| provided foxdlplperose lpé iHhkeatiph angdilesatipiien oalyCand iCroCi 0

c2-C, | | d henyl
Vinyl ' (- orteesled BrgsraroRT e ey S8R, | (Tapodey,

2-met hyl prop-1-enyl, but-1-enyl, but-2-enyl, but-3-enyl, buta-I, 3-dienyl,
2-nethy|buta-|,3-diene, hex- 1-eny|, hex-2-eny|, hex- 3-enyl, hex-4-enyl,
hexa-1, 3-dienyl. [0017] The term"al kynyl" refers to a |inear or branched
monoval ent hydrocarbon radical with at | east one site of unsaturation,
i.e., a carbon-carbon, triple bond, wherein the al kynyl radical may be
optionally substltuted |ndependently with one or nore substituents

descri bed herein. In one exanple, the alkynyl radical is two to eighteen
carbon atons (C2-Ci8) . In other exanples, the alkynyl radical is C2-G 2,
C2-CG , C2-C8, C2-C6 or C2-C3. Exanples include, but are not limted to,
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havi ng one or nore double and/or triple bonds within the ring) cyclic group
in which at least one ring atomis a heteroatom i ndependently selected from
ni t r ogen,woxyeerss2sphosphorus and sul fur, the remai ni ng PCRYS2000/0880BEI ng
carbon. The heterocyclyl group may be optionally substituted with one or
nore substituents described below. In oe enbodi ment, heterocyclyl includes
nonocycl es or bicycles having 1 to 9 carbon ring nmenbers (G -C9) . In other
exanpl es, heterocyclyl i BRIBHEEITRIPTYONESF THEDR®OVBEGHaving G-C, C -C5
or C4-C5. Exanples of bicycle systens include, but are not limted to,
[3,5], [4,5], [5,5 [3,6%, [4,6], [5,6], or [6,6] systenms. |In another
embodi ment,  het é%fl?itm yl 698 1 8wsC wemilde udeigtaggiee epls theapieagnt [ mventipp,

[2.2.2], [ 4 ggﬁﬁ t ing:.1 het ns
sel ected f?g%$ﬁ%e@$%§&éﬁ%d%¥0?%égﬁbt eg(gﬁ%gggﬁgﬁ¥#ﬁhgﬁg%ﬁ%ygpgpgﬁﬁg ﬁdes
spi ro gr oupscdmpanpggdrawings, hetdiichat ons sel ected fromN, O S and P. The
het erocycl yl gr may be rbon-1inked group .or heteroat.on.i d .group.
“Feterooycl yi * i des ﬁ@f@%@y&mc metlp drereag e & @-@%&H@ﬁe\@}&‘oup.
[0022] Exemplib¥ Hielt aty¥ghy! groups include, but are not limted to,
oxiranyl, azirrdinyl, thiiranyl, azetidinyl, oxetanyl, thietanyl,

1, 2-di t hi et anyl [00113- di t HileURd/2 shqyysranslexdinplel of agirpe pitdpluyibn foroelphang nyl |
t hi onor phol, i hi.oxanyl , pi perazi nyl , honopi perazi nyl, honopi peri di nyl,
oxepanyl , thﬁ%yegbdéﬂl;‘}}e,h%%% epinyl, diazepinyl, thiazepinyl, dihydrothienyl,
di hydropyranyl, [gotzydr of URRQVIRE 3 ehdva i @hbydanyit.of hetdcREY I aéVitEMling

t et rahydropyranyl, tetrahydrothiopyranyl, 1- pyrrolinyl, 2-pyrrolinyl,
3-pyrrol i nyFtiva iseorianye comtral jy regaydancapiith yreatrgdhingsiod dzeripyentionzang oxol any!
pyrazolinyl, pyr | i di nyl inthi I t,hi @l an .

oyt azol i di nyl | MG iyt PIOL az%i‘?i*%ﬁ(’ﬁg‘? m&&gva%‘il‘ec%%’f@.Of.nba]“ﬁlg%?éuﬁiﬂg,a 3
azabi cycl o[dulfi-tR}duelat dsvyde laRthgameabe cyuting[cApabiRiyHiexadydancExdtithe scadhings

het er ocycl yl_ group wherein a ring atomis substituted with oxo (=0) are

i ndol i nonyiof thsipYsRti@Nnonyl and 1, 1- di oxo-t hi omor phol i nyl . The het er ocycl yl
groups herein are optionally sghsidfi wie8eke ntly with one or nore
substituents descri bed herein. FbterocycFes are described in Paquette, Leo
A.; "Principles of Modern Heterocyclic Chemstry" (WA. Benjam n, New York,

1968) , ti | Chapt , ,. 4, , 7, d.9; "The. Chem st .of
o) benal 6 cotbitinge P A G IRE s Sshuntic Aavint ef Aol et 0 i e
York, 1950 tinPis B¢ )} ahdphRfh eHLar THRINAES hh an dérivelrculaacndoRgia and

J. Am Chem Soc. (1960) 82:5566. 3] The term "heteroaryl" refers to an
aromati ¢ canbyec(beck)r Bdi dBottanm tighi 2 hanectiveascuibiitace) HY andowbitsata (back)

het er oat om.i.ndepend selected fromnitr n, oxygen and sul fur, the
Fermi i ng 10g BfGi Ope A g oui St Ems gD sest 1 Sy BB b
subst i t ut ederifdls)odueh Qr comoReHUIEBL bl URNSpAESE kibRe ThiRI @nAectiois @aremadanpl e,
the heteroaryl group contains 1 to 9 carbon ring atons (C-C ). In other
exanpl es, tpagKkerrackamPythsgiushgs path ¢97 end a gaL e8has vesl®10 . I n one

enbodi nent, exe y het i.ncl CY.Ch | o] WSy 5-, 6-
and 7-nmenbered |H§ﬂ contgﬁﬁ?ﬁ%hgﬁgg§§ﬁﬁ%§%lﬁgﬁggggpdﬁéh?%gbBé%@%%%%31

sel ect ed f nlemenbbdidgan, Taxtyigelocatimd] 19k fauthot bpotadat Bektseabasdildresist, from
exenpl ary heteroaryl groups include fused ring systens of 8 %o 20 aions
wher ei n at @ HBHE %Céﬁ%fgtl%iefvwadocdhb% shets iy ghip FOTHEH eMBRSE Ry s stasked

| ndependentiby;cs ket R%bpkrARY Nhk tO8RaAX ¥IRR. ar@DFh S {lind (GG P76 ¥hn

i ncl udes heteroa??l grghggﬁghse& m?tﬁuan aryﬁ? cyc%g%§ky? or eterocfélyl
group. Exarmptmse ofidehestdy baphyt thgn othespomiohuolfgjeridt Baraisaof theistackmg of er
pyridinyl, .imdazolyl,, imdazopyrjdipyl, pyrimdjnyl, raz |, triazolyl,
Doz nyl | o B0l pERTRODY e TiokaBRE GRgh b T ekt vl

i sot hi azol yler 1pY§ r@dutkd. aHiAaaltoRY hir dapoaui &l b ¥drmet AL, thBaRE M dezol yl,
benzof uranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl,
triazinyl, thedngdnging thetreali ftivnypwarddranmihic hopseadi azol yl, triazol yl,

t hi adi azol yl, thjadiazolyl, furaza benzof urazanyl nzot hi_ ophenyl ,
bonzot hi azol yi - TRER0xoy o4 SERRALYbeven TR ol AEton o RS Ry PRy
and f ur opy rcbélinpyfunctidiaBa] orl shue@rdsavithie ARk govideh Bub @ices 8eYtbybasohs
heteroaryl group is Cattached. By way of exanple and not |imtation, carbon
bonded het delokspéing [asstacked ddeleisadepprtiersaigeatnter exanpde whandsigngg an 5,

or 6 of a i.dj iLion. 3. 4. . i LRe, i L , 4,
5! or 6 of ufleBiaPORhlihgBectis iy Besi b ToD IncbrBH LEBEHTEABRE KA £
3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene, pyrrole or
tetrahydropyrrole, position 2, 4, or 5 of an oxazol e, im dazole or
thiazol e, position 3, 4, or 5 of an isoxazole, pyrazole, or isothiazole,
position 2 or 3 of an aziridine, position 2, 3, or 4 of an azetidine,
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optionally substituted by 1 to 5 substituents independently selected from
C-C4 al kyl, (CO-C3 al kyl)ORc, oxo, halo, NRcRd and C4-C5 heterocyclyl,
wher ei n Ry¥Oan@/1Rs28ar e defi ned bel ow for Fornmula | . |In aaoiusesopntesdi nent ,
for Formula I, alkyl, aryl and cycloal kyl are optionally substituted by 1
to 3 substituents independently selected fromC -C4 al kyl, (CO-C3

al kyl ) ORc, oxo, halo, NRcRd and C4-C5 heterocyclyl, wherein Rc and Rd are
defi ned belaWof®termstratuted Thus| PREE atsonit 18641AH ARAL of b eker fiOthWladkdd 1@l Kyl ,

cycl oal kyl and phenyl are optionally substituted by 1 to 5 substituents
i ndependentdeyice #a ciughaty G- hadtd, hatisgotarg skiHbut adogylgediae haboneyatys

C(ONH(C - 0 i i, -fan F
cycIoaIkyIg%ﬁﬁétﬁéﬁ%FH%?éﬁ%bt?%%%%ﬁegg&gg?éPﬂ?@&mﬁgg%ﬂﬁgoéngﬁggﬁéPﬁgﬁ¥s
i ndependentthey cetremtadof thenidradoothatCiHd sBidkedNH2, de€(cO)Hak G reGative B donlsfanaiod
C(ONH(G-C 6 alkyl). [0030] "Treat" .and ."treatnent” inc)ude of h
t her apeut i dnHPERtHEAt2UEY JR PR SRietiensy inifalication £f ?\‘/étaﬁ}é?ijséf?ég}’lcﬁﬁéraei n
the object il BhEUEEe RldesirQMb Ao hAE IR MkaRPIURRSIs g, RIYTH Bk agi cal
change or é?ﬁ%rger,ﬁsucﬁ:asethe degﬁ?bpnent orasgféad ofrﬁﬂhcer. For

pur poses ofto bpdrsteiangd edth anld beweflite ralucomitid deatexg tohé.ni cal results i ncl ude,
but are not Iim to, al]eviatjon of .s tons, dimnishnment of extent of
di'sease, "ot abi 11O (7 o AGHIHRP cefirify Pt BEangfr et e feayFei o

sl owi ng of diig®Rsen R QEEIRASICONeviREE! FQT 8tdngile,OfcIRaivt | RbiiRR 0?fcobhfy or a

di seasestate, and rem ssion (whether partial or total), whether detectable
or undet ecteambaation theagarwry"becesad & exenrava hojempetatira gradion(s agedss adicen impar ed
to expected,survival if not receiving t.reatpgnt.. Those in need of, treatnment
et ude t haUBY e Ay <t ohEREHu, GRERRIER o PR Gyl P %l hE o one
to have thecrigutehutd eehtl ddh S Ged, to( f1fw erasmtied Khdeugh t& opened, ia€ least

mut ati on) or those in which the condition or disorder is to be prevented.
[0031] The t¢APR8Blyy i &mapsastticcevispnarpisdhatid ofisiie Worla ot A dersoed tof a
compound of .the .present invention that (i) treats or prevents the

particul ar Blseasé, condition, or disorder, (ii) attenuates, aneliorates,

or elimnates 0nf@0i® nore BGUREOBhwis dieexpaplel of bl paior ditselsien f@anlidvingdn, or
di sorder, or (jii revents or. de] ays the ons of one oy nore sy ons of
the parti C%F%rfrwileﬁ@@,t ?Q%nl&it_[%ﬂ’,uﬂe% %ﬁ‘éa{fr@é%%@wﬁﬂ%ﬁ{ HEETRL R {he
case of cang@fat fRat ﬁ&%ﬁ&g% aRlHoy sﬁthl?GEérYﬁe esuBkd ‘%Hroﬁ%lﬂfagé HeB, AB%s$ educe
t he nunber of cancer cellS; reduce the tunor size; inhibit (i.e., slowto
sonme ext entgapnd lprtiesbeglatdhse $0Dphd canigbroughk|viad 301.1 t Inaeddnon e shpehdrplakr al
organs; inhibit (i.e., . slowio so ext ent .an referahly stop) tunor

et ast asi © ORI FrotSiat it ERTioRtn TerdBk UG B Mo Rt e Fa AT Bbone
extent one ggps MAr &Y sti@iony MRCEIME 85 ot al@sbnid, thuch N8 GameRr 202 dcahhbe
extent the drug may prevent grow h and/or kill existing cancer cells, it
may be cyt ¢osisipnad andicohcayilov axile thardyy eedneive Gahé rsapptimes folisuestingarihe f or
exanpl e, be sur ed i the tine to di sease progression (TTP)
and/ or det g?%gtﬂﬁeﬁasst%@ergi\zgﬁé%ag%t e (RR). [0032] The term

" bi oavai | abi l'i t yooregf ers RIGURE Sysberi chcastabddidbht &1/ a (stacked 10! etbepi@sma

| evel s) of a given anount of drgg,adninistered to a patient. . )

Bi oavai | abilRyig ackveienpeEsdTg cent @ imagepadanca ayithaihe seaspinge PEHSHEVEIioBoth t he
time (rate 10 . W) Jru SN 1 gL pE
circuIatiOQT?@%ﬁ%%%ﬁLgﬁyﬁggéé%géﬁggégggayg?h?&%ggégﬂﬁﬁﬁgﬁﬁgpggah%gﬁg r* and
"cancer ous'claneheBd 01 andON teigsdembe 30Beagphyls aod batiara boraduethir B08.n Diepentdingad s

that is typically character]zed b nrequl ated. cell growth. A"t r
conpri ses o*fbég'bii%%lpe OIS eetghothS B rEioofhe OBy CWW@H@? Bt are
not i m t edithQ atat HeBOHRprol MERRAMEN Jab %%{b‘amli‘nen%,at]'bg AR AR3 0 HKE PL RO

| ynphoi d mal i gnancies. Mre particul ar exanpl es of suchcancers include
squanous celkviceandtboughes ppir oERIN hiettials aseshamm sheasléntivanseet)ljmitadrtg soancer

i ncluding smal |.- cell cancer, nop-snall. cell . lung.cancer ("NSCLC'),
adenocar oi onaigyraie RS TRE SoaaRebLt ERF i RGHR o PG ung, cancer of
the peritoneum (@t ocel IQondbl 6idisE304 BASEd toCestiblish EPGRrcRBAERTditcdGddI NG
gastrointestinal cancer, pancreatic cancer, glioblastom, cervical cancer,
ovari an caniengh theweN jergioar , Contepd deeuit 30calpo cansiodt omrent dnneigt Coawt 804

col on cancer, .rectal ..canc r - M, d trial i ne

car oi nomn. Ty GG eurERG L ERHEE TRy B vip SRR R es WppbatL BF
cancer, vulval cancer, thyroid cancer, hepatic carcinom, anal carcinons,
penile carcinoma, as well as head and neck cancer. 4] A "chenotherapeutic
agent" is a chem cal conpound useful in the treatnment of cancer. Exanples
of chenot herapeutic agents include Erlotinib (TARCEVA(r), Genentech,
Inc./OSI Pharm), Trastuzumab (HERCEPTIN(r), Genentech, Inc.); bevaci zumab

AN F AR £A~~N"T1 R e o " N T



daunor ubi ci n, detorubicin, 6-diazo-5-0xo0-L-norleucine, ADRI AMYCl N(r)
(doxor ubi ci n), norpholino-doxorubicin, cyanonorpholino-doxorubicin, 2-
pyrrol i novoakev1skisci n and deoxydoxor ubi ci n), epirubi ci npCgaszeiioesont

i darubicin, marcellonycin, mtomycins such as mtonmycin C, nycophenolic
aci d, nogal amycin, olivonycins, peplonydn, potfironycin, puronycin,

quel anycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubeninex,
zi nost at i n,ong@mbbHiendAL, aaTE HeviBd 3Wbprass Skhthas oo {topxnat gesatdted with
5-fluorouracil (5-FU); falic acid anal ogs such as denopterin, nethotrexate,
pteropterid ref@f@%@ﬂ@sba@éeafﬁu*fhlﬁethaﬁmebglsies%hbaféomﬂﬁaambﬁ based upon the

6- nercapto%Hﬁ&ﬁqh(£%pﬁnn prine, thioguanine; pyrimdine anal ogs such as
anci t abi ne, azacitrdine, 6- azauridi ne, carnofur, cytarabine,

di deoxyuri di ne, [0G2di|f | uri diheetheremb@hti@hifiem Hot epatr 11di passesamd togegis faeuch as

cal ust erone, _dr onpst anol one rop| nate p tlostanol mepi ti ost ane,
t est ol act ortd3 aé‘ﬁ?? VZdp drrice ¥ch W e¥Ri B é@lhtﬁﬁeﬁol?yaﬁ%nsmﬁmg

tri | ostaneenfiglel GuAG) thd BRIENRS rfdé @sy Je[egjclhé"ﬂr& Gk cPﬁ&%‘eﬁ& !

al dophospham de gl ycosi am nol evul i ni ¢ ~aci eni l'uraci ansac |ne;
bestrabu0|MunmméhnwdemﬁmnaﬁammaxﬁuenwdafmhannMem theraby ebolimethe diaakédifone;

el fornithi ) acef at.e: of hi | one eto | uci d II|u

i trate:  hyarssylr ot pERy bt Hah Tt thalcen gt SHeThoT b ERed e The

mayt ansi ne sﬁq“fﬁ’cea&st@éf‘ lthSd B&nt 8 TEAUIZRNRI0 ¥ 4sO¥ATEIRIRe IMOPhdRAMmoval
nitraerine; pentostatin; phenanet pi rarubicin; | osoxantrone; podophyllinic

acid; 2-et tfgplnhytwl@zld@eievwcé@aﬁ\béqthﬁétheP@Kk«rcy I%@w@é&mrha@l@w 1ces<3 QHS

Nat ural Produc zoxane; rhlzo sizefir

S 1 oger i UiHed BhdSgnie At BRITF detit b onk! 8PIAL 3 devices 300
2, 2", 2" - triigjbttaigdicai whiky bbisiemotd hewhot hecenes (especially T-2 toxin,
verracurin A roridin A and aHQUIdIHS% ur et han; vi ndesi ne; dacarba2|ne

mannonust i ne: nil®0&H oni t oNoterthad Mdle dhe PO puststigharptcrihay shosymeoing phBhhosi de

("Ara-C"); ; \ axel ;
Tt
(Crennphor{ﬂmebéSMghbmnmmﬁahgUmﬁmbﬁ®em@mbpaedhehehémbﬁumammdm30mﬁo3 In
pacl it axel (Anerl an Phar maceut i Par t ner chaunperg, Ill1jnois), and
TAXOTERE ( this cooRemerbithe fﬁﬁ@ﬁét%fﬂ carle vy BHE i}ﬁ 1zagiplfge4ting 2 contact
Ch|0ranbUCk%ﬂn&ﬁ%KAB‘(r) (genti tabine); 6- thloguanlne mer capt opuri ne;

nmet hotrexate; plati num anal ogs such as cisplatin and car bopl ati n;

vi nbl astine; et dp@XJde (VPa soBi; cntfcslhents.dée ‘ot spaitcanrie; corionated so ithe;

NAVELB | NE(r vi nor el bin novant r eni.pgsi de: at rexat e;
daunonyc n RSP EuieR ook G9Se te s HuTe: byl hp SRS AL dp augh
i nhi bi tor RRGu2GQ0a Hrizbier @sRh Rl éoast@&tm}»ﬁ@ suﬁsﬁ*aiert@lﬁgraﬁ?‘ffﬁné’fér
retinoic acid; capeC|tab|ne and pharnaceuti cal | K acceptabl e sa aci ds
and der | vatthesbent o¥ithémfheofarmehraibsigve A §1st ApEion| afthe:theach worldeneiade Ritybon of

" chenot her g a‘%&"ial%n(?gn Qfler rt?o c(flt?le Igchhor 1nclh%(f3%r[]t % I}léﬂgﬂala(‘:t to regul ate
or inhibit "hofnbne act " Unor $U'Such™as "antiTestr gens and sel ective
estrogen recept qnomdul at (MGU(R%?M%) thotigh ugll Nghowf Odn exanplagy aedi ben
(i ncluding NOLVADEX(r); tamoxifen citrate), raloxifene, droloxifene,
4- hydr oxyt arswfacanngtrmeii-pened [ dewirg kang aofive feronegatutsopipkt one, and
T ) LLonessine, ol iial e ki IORELATE il ARUOLLAPIAfRL Dl P1 E the
enzynme aronat ase, ich regulates estrogen production in th drenal
gl ands, suahdaisat sbmre lmaamml aucltlééboeatmrﬂdiﬂd)l% inaing suhgtrark eif h1emldzlare WVHESASE( )

(negestrol acetate), nest er f or mest ani e,
f adr ozol e, fROVE Ogdﬂ(hoytomﬂt é%ﬂ(f@clag ﬁéﬁ«l?) /%fr @fll %%eé" AN e PR TRy
ARI'M DEX(rko&%ﬂ%ﬁ%ﬁ&%%hﬁbe6@&%%@@H%Pﬁ%an&i4m9 anti -androgens such as

fiutam de, nilutam de, bicalutamde, |euprolide, and goserelin; as well as
t roxacit abi ne (400263- di oxdﬂI@hBEnélBl é@s&ISdprotﬁptlm@lrrmeraarham@gQO\ze(lng;)lomtlonel n

ki nase i nhi nas |nh| tors;

ol | gonuct edbi 4 in slkbrasioR fby (PG s Bk BiF Mhrves L rsefPed SRBRoHY 105emll | o
si gnal i ng m@&hm@m@umﬂpTsvghggmqﬂmﬁgg&ﬁ@mhapeII proliferation, such as, for
exanmpl e, PKC-al pha, Ralf and H Ras; (vii) ribozynmes such as VEGF i nhi bit ors
(e.g., ANG CzYMEIO3H and EIOURE d@cbpweshe metallivatige 06 thenercapsred decsitings, f or

DL e 0T e s P N AR B Lo BR A S

anti -angi ogeni ¢ agents; and (x) pharnmaceutically acceptable salts, acids
and derivatives of any of the above. [0036] Hunmani zed nonocl onal anti bodi es
with therapeutic potential as agents in conbination with the Janus ki nase

i nhibitors of the invention include: alentuzumab, apolizumab, aselizunab,
atllzunab baplneuzunab bevaC|zunab blvatuzunab nertan5|ne cantuzunab
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phosphol i pi ds and/or surfactant which is useful for delivery of a drug
(such as a conpound of Forrmula |I and, optionally, a chenotherapeutic agent)
to a manmmsD.200s8senponent s of the |iposone are conmonl PCAMUS2009048OBN a
bil ayer formation, simlar to the |lipid arrangenent of biol ogical

menbr anes. [0039] The term "package insért" is used to refer to
instructions customarily included in commercial packages of therapeutic
products, thatbeased adrmhisgé&p@tdo@@is@bpu&thtdmeri deth&Rs b ik, stikkagdC desRge,
adm ni stration, contraindications and/ or warni ngs concerning the use of
such t her apéusias spewa e FEGURBOHO thesoy@pdiocationsiow sartap angly ayshewykes
whi ch have rty.o rj iJi V Lqr QF i .
partner - wieTS: (e e leRARS RTAPCRARRS plfedty BE (g Vi FRARcral
superi nposamtaiadn their mrror inmage partner. [0041] The term

"stereoi soners" refers to ¢ ounds whi ch have jdentical chem cal
constitution, bd®0Z8lf f er Wil E]%Ee@]arséo’fvé ﬂi‘%éﬁnéﬂ"lagﬂgé?f%lﬁfls 6_?0‘St?élda‘¥18r?sof)r
groups iIn ?;P&S&ive[&%?ilﬂ Z%@é&v\%{ﬁe Sffons 480 8r $nd 916-35CHREL. SOTR saMifibial WO OF
nore centers of chirality and oSe nol ecul es are not rror i1 mages of one
anot her. Dinzstrer eotier giahd@ardi 4G4es elsd shdws ranadvepr operties, e.g. nelting

poi nts, boiling jnts, s rqperties, and reactivities. xtures of
di ast er eomer s nﬁggggparatgﬁﬁﬁﬁgi4ﬁiéﬁ“ﬁeg§Wﬁiﬁ@ﬂngngfgpféﬁﬁmﬁ?bg%%ﬁF such
as el ect r opfiHi€Sb&utioRS 40N rRTed0r FMBYP-tyifeOfhdleria ERANhHOBBILS defoRit&! Wi WO
stereoi soners of a conpound whi ch are non-superinposable mrror inmages of
one anot herloqagoas0isemt ¢&t henriissathegteloratians apmaiamioicetnd dutroshensuElddl hed ei n
general ly foll,ow P...Parker . Ed. Gaw-Hi |l Dictionary of Chem cal

Ter ns (198&‘?51\%%‘129&%“1”100 o%‘kfh&%%f%%“f\%%“\‘mr k: and Eliel, E. and Wl en,
S., "Stereochengsigy of OFJGURE TPrpSMHEE rembIBNoMdrEi¥ns4 BRNSnd1410-3 oNew
York, 1994. Many organi c conpounds exist in optically active forns, i.e.,

t hey have tHcghiclmagriplod Kotoaewosp&ias| 40 eans 405 adbe pasriiqizggaterighhis them
descri bi ng .an, &gﬁ&ﬁkh%4@§5F320§0np0und, the prefixes Dand L, or R and S,
are used to denote the absolute configuration of the nolecule about its
chiral center(s)003lhe prefAfIg8RE Ahdsioavs (N=typendhdrmpl ametcaaipldepedtcetioin
designate the sign of rotation of plane-polarized |ight by the conmpoupd,
with (-) o_rlocftlﬁ%saapﬁg"nfi HEP DREOE diRgalritrs e PRmapbf .teﬂ}p@mau@?&tmp
prefixed wigehict Wit 18ck S 19X 50N AMMALY fof QPRI MM CRE WiGRlth SETMEiUT €,

t hese stereoi soners are identical except that they are mrror | mges of one
anot her. ASHpécl.fPelesamd Soiis o rotherymalesialsheudhefie crystil-phoram glassenamntnomner ,
and a m xture of such isoners is often called an enantjoneric mxture A
50: 50 m xt WG @i Holls Ma of P gty de bk PUUERD Riaderbiogned!
racemate, WhcEibn TB)h ACCipehaNigkd ek eridaabOERRNNNiSEHAHRI BV 901 0804
stereospecificity in a chem cal reaction or process. The ternms "racemc

m xture” andd Goapemnaths stansiet metgllizatienuieetrdinghi, xvay &'S0f 4@ Ind0ewantdi tener i ¢
Speci es, d%\éae:nﬁal.%elggrt Eiecval . a[%tefevellrte%@iév]p[é)(&%r?t]ggeghoef ﬁ?sr P3fer Bﬁacrcquc eyl tg]%* ley

accept abl e’s as use eréein, ers phar maceutical Ty accept
organi ¢ or aggitgars theSadskieGheps feoPpaLNdySy filFerfcfomavéd. Earpbral ydvaathis
include, but are not |imted, to sulfate, citrate, acetate, oxal ate

chloride, by tideasit fdheBeltist devaees is Bicaapedhaseoncpidssqftihe dSVatlld-48h st e,
i sonicotin g i e I LLr tart : ,

t annat e, pg%f%st %g%g?*tg?g %(?i?!a{r)vﬁ %{%ta{ee , Otgglggé?%gf'tb{el{datieﬁtg gihgéélglﬁ%l(géa@%% heat
gent i si nat eranfponainathe,Z diract@mnaiseampgdwed uvlohahet tmasfehar dteceX dndr Yradiection
benzoate, glutamate, npethanesul fonate, ethanesul fonate, benzenesul fonate,
, ?- t ol uenesSGFTBWETEC Hugannate (i.e., 1,1'- .

met hyl ene- bi s- (Zodupqr oxy- %megﬁ hRaledckiphigh thas sﬁbm%m@ggslrﬁ@fkﬁa being
acceptable salt ‘may involve th |ncLu5|8n of anot her nol eécul e such as an
acet at e i onepesitsd duitnmideth dvrtypre rostheal smbsavuently being Heposttodintherordans may be

ic.or i ani i ety that bi.l i he. th t

compound. - RUREHe BorS: e NSRS asT bl By dspebit BB 1 LR R g ieaal ror o

than one chargeqo@g3pm i n iff shosld BEHoIBd dNIhANEE TerftestBrerdftbicalial Ghasped
y

atons are part of thepharnmaceutically acceptable salt can have multiple

count er i oy .theineyet clemera e substiatd ¢ap beaseptadiie suoltageadhhapbagsrbusr
more char 9ol ALOTR, ANILRLAORE (O o TRNS. SBUINET ohONeirkBO4BL AL ROUNAREE,
refers to an associ at i on or Conp?ex of” ‘one or nor & <ol Vent olecul es and a
conmpound of Forrmula | . Exanples of solvents that form sol vates incl ude,
but are not limted to, water, isopropanol, ethanol, nethanol, DVSO, ethyl
acetate, acetic acid, and ethanolam ne. The term "hydrate" refers to the
conpl ex where the solvent nolecule is water. [0047] The term "protecting
group” or "Pg" refers to a substituent that is commonly enpl oyed to bl ock

oy o o - .



stated, structures depicted herein are also nmeant to include conpounds that
differ only in the presence of one or nore isotopically enriched atons. For
exanpl e, worgpourssas7of Fornula |, wherein one or nore hy®#COgsr000¢8U81 ar e

repl aced deuteriumor tritium or one or nore carbon atons are replaced by
a 13C or 14Cenriched carbon are wthinhe scope of this invention. [0051]
"Inflammatory di sorder” as used herein can refer to any di sease, disorder,

or syndr omeohiitctibh G10,aNGRIRIES Sioviecdhitrol BirQGUIL eThis WolRINBTRLATAly FQReNRE
| eads to excessive inflammtory synptons, host tissue damage, or |oss of

. . : g
tissue fun@PPigHon of fiq Resvisey08i sbiciBE dexics 30Perid ol dhoathsenally weilied
state nedi . i KOC raphi.l . c ] 0052]
Lot 1 amat e R LI GIRE B e BHEREHAPoP TR TecfIRY 1L AR Betn ST BB ihBuec oo
elicited byronnjharhpt oot he cbnweEiow mt@Elettris siumsrgyWiihe mesefiface theh avaldd be thytt
dilute, or wall off (sequester) th the injurious agent and the injured
tissue. !nftlilea?rWIdol_?F Iil%n%tbalm&ofgg%fe?%ﬁdé@ M9 0 2uxn D¢ (Yoss SPET¥ and/ or
neut r ophi | ehemnbaxid o (Y LAIRBLICORSAN30 @RMdlvherll B HREE GlduRN bYW 16 lized
pat hogeni ¢ organi sns and viruses and from noni nfecti ous neans such as
trauma or reglerg asihen“Hoolspotii nGomsgquantlyi alvermhfeaeplyi enings fot tlok stackednighe
response to f.orzh?n ﬁnti gen, and autoi nmune responses. Accordingly,
i nfl ammat ord§V18? WEr's amenable to treatnment with Fornula | conpounds
enconpass di sor §gg3y| associmapgdemidvice i€ 34ehiOfinPfhat RuERESIctdyCtodRbRNRA
systemas well as with reactions of the nonspecific defense system [0053]
"Speci fic doensepeipstemothaf eksthealischiscd embodiarntsolfave eth pemisevisligttem t hat

reacts to th resence of specific antigens, Ex | es. of jnfl tion
Fooul ¢ ngt ronr FEoBahsBna 1F R uite B5H5 aRtE BHE it ik B0 sl

cl assi cal rkeighaARGtatl ecsfs@imet)0n AMch@aNheRUt & BN @Whideaseshe aad ideloayed
type hypersensitivity response nediated by T-cells. Chronic inflammtory
di seases, tREOMRylitiibHcGMIGE the syvems bhemthedotal sagiay demanst ofetg syssery is

Ki dney and ;hong . fraf ’Eh%"‘?élﬁél“@e%@e”%ssuse@%’ \%flrhe\'h%%ts. ARSLndgeasa.d GHHD) .
are further exanples of Inflammtory reactions of the specific defense
system [ OQHH¢r rEimevi er add'vandgendihg apoetwrnse fleysdientions désed chelddicrusedef er s

to inflanmatory di sorders that are iated by | eukocytes that are

i ncapabl e & SqlFRiAYREI hsgl o0 ka(dgffgdw@r(%ap%wé%ém%d macr ophages) .
Exanpl es of inflgsgegption thaher&sddimed! tHeePStierd fewR@ Is: arf E @ sERRRELON of
t he nonspecific defense systeminclude 1 nflanmtion associatéd wth

condi t i ons sewe lvfdlse hehtlgendrated tbg)the seplkadaliCodgvich spargsm eyrivr woevefaRDB)e or

mul tiple organ .injury syndr s; reperfusion injury; .acute. .

gl omer ul onBRFel StenT gl EWUEN 1S RFFRT oV IRk PR BOAE & (PP RiRat or y
conponent s fop&hitdebiRY ! 3H Rkt BIRNPAISH A i(Revefse BIRESr S8R heeF iR WS chyShRmR

i nflammat ory di sorders 'such as stroke; thermal injury; inflammatory bowel

di sease; galifbesyiceveanagresitedy and Biés pevertthel sgjenar dhe snerayn dalegecon thie-Thhduced
toxicity. [0055] * o] ne di.sease” herein refers. t ny oup of
di sorders I[s?ﬁ? i ¢ HA#%pse E%Lﬁi tnje uerf @Clglzcyaosfg%lg iLtZet?tgecf C\%V%Cl'eu Eﬁlﬁi rrtzl)lrgaﬁl%(rgy&e o the

cel | - medi atsgdemespons éise Peltithaedos ¥ars raoNeCMed bhdtentifom [(ROSGIrall Aldtemgi C

di sease"” as used herein refers to_any synptons, tissue damage, or |qgss of
tissue fundesnunossiliettemperpiugheedicat gythi et syisicn. ¢ Iy e exhedingent ug gvhitfer ej n
refers to L.Se : S i i AR OLY; (o) t he
joints attri ngé‘ﬁﬂ fg’%t?(t)l&gaet\;{égrt’i Set%“j}%%?%ett%ﬁglégglegga}d B%r mat | ttlrosuﬂpgés\;eugger erein
refers to amyveoging dfficigecy. arfior yexampth, seasdmgoPeltibie dskica cohldt canl eone tier,
characterized by [nflammati.on of the skip attributahle to a variety of

eti ol ogi es .pumppééiﬂt dAtan adiaeaf §er ey aberon et ﬁoﬁgflé“f?stﬁ? duamgd; hert e
reaction difestehdaganslerdrafted tissue, such as organs or cells (e.g.,
bone marrow), characterized by a | oss of function of the grafted and
surroundi ng tisq40@¥] pai nAltheegh ithg préseutk ovygnosi spd ardadsrntgbo dytobeern a.

The therapeutic nethods. o h resent .invention incJude nethods for the
{Feat mont  SPiPs8rbaiiagb shodd B Tdtmipdt FRmanopy Shaliees approstebnepbos7]
"I nfl ammat Qrtyratighd caf bk VidhdORerelreh@thdutt Befaitthd RAHL tHOBpilY afd StbpdibBShe
(including, but not limted to, cytokines, antigens or auto-antibodies) of

a prolifer atvoptor e | dgfimed ysthenerpendadeclpinad uddorsavasf theobagipr eofntbei piessnt

(i ot udi g aBHicngh it b HEdabe et BT S R ¥ERR I ERl Prn SR AT Frosey
prost anoi ds; " of vasoactive am nes), or ce Surtace expression of Néw or

i ncreased nunbers of nediators (including, but not limted to, major

hi st oconpatability antigens or cell adhesion nolecules) in inflammtory
cells (including but not limted to nonocytes, nacrophages, T |ynphocytes,
B | ynphocytes, granul ocytes (i.e., polynorphonucl ear |eukocytes such as
neutrophils, basophils, and eosinophils), mast cells, dendritic cells,

T o




formul ations thereof, are provided that are useful in the treatnent of

di seases, conditions and/or disorders responsive to the inhibition of JAK
ki nases. WOQ6M}158280t her enbodi ment incl udes conpounds ofPCEaSxM9m48031
enantionmers, diasterionmers, tautomers or pharnmaceutically acceptable salts
t hereof, wherein: [0062] RlL is H C(O ORa, phenyl, Cl-C9 heterocyclyl or

G -C9 heteroaryl, wherein said phenyl and heteroaryl are optionally

substi t ut egndling, hanbfaBBic, [BAHS}itiRR2 of adleE Mitans GnefBobebed 9RPY degRFibéd 1O

het erocyclyl, wherein t he phen I, heteroaryl and heterocyclyl are

opti onal | y taprsciftcation ¥y ancref grdipry plgien]thwart il wadibREP PGt fiepdbrient | y

k |<§/:|H,3 o e Ie%rﬁa#ﬁhe eyt f‘{?“%’| pr{’?%gg] @@m}“éyﬁ?%gga%n‘?%g& |S_‘i“l?g‘lr S’ﬁRaRb

hal o, CN, @Eﬁt‘,er S(n@)ns- thm OE(@IR, ,préﬂ%@( Sxikhg di\IFlaﬁf @)I be2 NRd?b,loﬁe@Oth@ﬁ
al kyl)G -C 5 heteroary %gp @5»5 he eroc Kl’ (C0-Co
al kyl ) C3- c@cHgen éabwﬂaﬂﬁ( o U|:e9 9Icer igeyaul St’(‘@tﬂ QRS YEpHRS,
O (C0-C5
ﬁ(et )eE ocycl ;I }rgﬁf)lg‘lﬁggglbogfn@dt es@ﬁ?ééd Kééje%l(rﬁ?{ gle glghéTd ascordln%to the apresent
al kyl ) ( C3- @ovengioh. oAIckgrkiDngbC(d@) ARatCo- cﬂ‘ﬁnmlakcyin)e(mﬂed:t@lmhtderva&ny me;r €O NR3 C

1-C5 al kyl ) NRaRb or O) NRa( CO- erein said al kyl,

21 Kenyl s RHSTSes R o AR oL BT 4t smGeoriot sy gt

i ndependentapssel ected from ORa, NRcRd, oxo and halo, and said aryl,

het er ocycl yl, heteroaryl and cycloalkyl are optionally substituted by 1 to
5 substituents independently selected from ORa, oxo, halo, CF3, NRcRd, CpC
4 alkyl, (CO-C6 alkyl)GC -C 5 heterocyclyl and C(O (Cl-C4 al kyl); [0066] R7
is independently H C-C 6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, (C0- C6

al kyl ) Ora, (C0-C6 al kyl ) NRaRb, (CO-C6 alkyl)(C 6-C9 aryl), halo, C(0)NR
aRb, NRaC(O) Rb, S2(Cl-C6 al kyl) SO2NRaRb, CN, CF3, CH2CF3, nitro,

S(O (C1-C6 alkyl), S(ONrRaRb, NR3S(O]-2Rb, C(OR, C(OOR3, (C0-Cs6

al kyl)G -C 5 heteroaryl, (C0-C6 al kyl)C -Cs heterocyclyl or (Co-C6

al kyl ) C3-C6 cycl oal kyl, wherein said al kyl, al kenyl and al kynyl are
optionally substituted by 1 to 5 substituents independently selected from
ox0, NRaRb, OR3, and halo, and said aryl, heteroaryl, heterocyclyl and
cycloal kyl are optionally substituted by 1 to 5 substituents independently
selected fromO Ra, halo, CF3, NRcRd and G -C4 alkyl; [0067] Ra and Rb are
i ndependently H ORC, C(OQC 1-C6 alkyl), Ci-C6 alkyl, C6 aryl or C3-C6
cycl oal kyl, wherein said alkyl, aryl and cycl oal kyl are optionally
substituted by 1 to 5 substituents independently selected fromGC -C4 al kyl,
(Co-C3 al kyl ) ORc, oxo, halo, NRcRd and C4-C5 heterocyclyl; or [0068] Ra and
Ro together with the atomto which they are attached forma G- &

het erocycl yl; and [0069] Rc and Rd are independently H, G -C3 al kyl, C3-C6
cycl oal kyl or phenyl, wherein said al kyl, cycloal kyl and phenyl are
optionally substituted by 1 to 5 substituents independently selected from
hal o, CH3 OH or NH2, C(O Q(CpC 6 alkyl) and C(ONH(C -C 6 al kyl). [0070]
Anot her enbodi nent i ncludes conpounds of Forrmula | : I enantioners,

di asteriomers, tautomers or pharmaceutically acceptable salts thereof,
wherein: [0071] Rl is H C(O ORa, phenyl or Cl1-C9 heteroaryl, wherein said
phenyl and heteroaryl are optionally substituted by 1 to 6 R6 [0072] R2 is
phenyl, Cl-C9 heteroaryl or CpC 9 heterocyclyl, wherein the phenyl,

het eroaryl and heterocyclyl are optionally substituted by 1 to 6 R7; [0073]
R3, R4 and R5 are independently H CH3, CH2CH3, CF3, F or C; [0074] R6 is
i ndependently H G-C 6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, (C0- C6

al kyl )ORa, (C0-C6 al kyl ) NRaRb, hal o, CN, Cl1-C5 heteroaryl, G -C5

het er ocyclyl, C3-C6 cycloal kyl, C6-C9 aryl, CCOOR, C(O(C0-C5

al kyl ) NRaRb, C(O) (CO-C5 alkyl)(Cr C5 heterocyclyl), C(O NRa(CO-C5

al kyl ) (C,-C 5 heterocyclyl), C(ONRa(CO-C5 al kyl) (C3-C6 cycl oal kyl ),

C(O NRa(C0O-C5 "yl)(C 1-C5 heteroaryl), C(ONRC 1-C5 al kyl ) NRaRb,
C(ONRa(C,-C5 alkyl)(C6 aryl), wherein said al kyl, al kenyl and al kynyl are
optionally substituted by 1 to 5 substituents independently selected from
ORa, NROR , oxo and halo, and said aryl, heterocyclyl, heteroaryl and

cycl oal kyl are optionally substituted by 1 to 5 substituents independently
selected from ORa, oxo, halo, CF3, NRcRd, C-C4 alkyl and C(O(C -4

al kyl); [0075] R7 is independently H C -C6 al kyl, C2-C6 al kenyl, C2-C6

al kynyl, (CO- C6 al kyl)ORa, (CO0-C6 al kyl) NRaRb, (CD C6 al kyl ) (C6-C9 aryl),
hal o, C(O)NRaRb NRaC( O) Rb, SQ2(Cl-C6 al kyl) SO2NRaRb, CN, nitro, wherein
said al kyl, al kenyl and al kynyl are optionally substituted by 1 to 5
substltuents |ndependentIy selected from oxo and han and said and said
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oxadi azolyl, triazolyl, thiadiazolyl, thiadiazolyl, furazanyl,

benzof urazanyl, benzot hi ophenyl, benzothi azolyl, benzoxazol yl,

qui nazol iwgl2009ssasexal i nyl , napht hyri di nyl or furopyri dipayluS2eaosodf whi ch
is optionally substituted by 1 to 5 R 0086] In one enbodinment, Rl is
pyridinyl optionally substituted by 1 t® 4 R6. [0087] In one enbodi ment, Rl
is pyridinyl optionally substituted by 2 R6. [0088] In one enbodi nent, Rl
is pyridinyl optionally substituted byLARAS [ 0089] In one enbodinent, Rl is
H [0090] In one enbodinent, RL is C(OORa, wherein Ra is independently H,
ORC, (O C-C 6 alkyl), C| C 6 alkyl, C6 aryl or C3-C6 cycloal kyl,
wherein said al kyl WWWCW é§cl oal kyI are optionally substituted by 1 to
5 substituents independently sel ected from CpC 4 al kyl, (C0-C3 al kyl) ORc,
oxo, halo, NRcRd and A%st&k@&ﬁ@rdg%)éék 191] In one enbodinent, Rl is
phenyl or Cl1-C9 heteroaryl, optional y sub tituted by 1 to 3 R6. In one
exanple, Rl is phenyl, pyrazolyl, benzimdazolyl or pyridyl, optionally
substituted by Etteoh&i%cmlstruotﬁéﬂ@x@npt@e dirpughendex thiephad eldRtrid (STF;)henyI

pyrazol yl r ti ubstif ute 1.to ei n

i ndependent Y/lcéth@% dﬁ?’% acnlat%ﬁ'g(% ;ﬂto) C??g %%thégné y@?ﬁb\!ﬁ% aoﬁﬁi‘

CF3, C(@%ackcﬁl@&@@ce%d@hﬂﬂylfﬁm A O (-G alkyl)(C-C5

het er ocycl yl ), C(O)NRa(CD C5 alkyl)(G-C5 heterocycl yl), C(O NRa(C0O-C5
aIkyI)(C306cycIoaIk ) C(ONRa((I)CSaIk (d-C 5 heteroaryl),

C( O NRa( C0- C5 al%ky! ) NiRgREcked 1§ drics of cesma) faythyy compgisyng)at eaiedns atharai d
alkyl is o tuted by 1 to 5 substituents independently

sel ected f?tgtnR@gé XN%ESEHIOXO and hal o, and said aryl, heterocyclyl,

het eroaryl and cycl oal kyl are optionally substituted by l1to5 substltuents
i ndependent ly sél ect éFdhefsta@hed]theVmoecnfcltvaﬂncﬁ, wink8in shllcHd devide B4 oadtikueted ( CO- C6

alkyl)Cr hetero le,. Rl is
Dhenyl - py At g Shaplorare wBElond Fobufhdts bie adebye AT B ibe n o i s
i ndependenty el PRaicyisk D Rl kyl ) NRaRb, C(O) (C0-C5 alkyl)(Gi-C 5

het erocyclyl), C(O NRa(CO-C5 alkyl)(Cr C5 heterocyclyl), C(O NRa(CO-C5

al kyl') (C3-C6 cycloal kyl), C(O NRa(CO0-C5 al kyl)(C r C5 heteroaryl),
C(O)NRa(C C 5 & kyl JhRaRske Wqﬁrﬂ@%ﬁl@mm@r&m@) wherein said

al kyl is optionally substituted by 1 to 5 substituents independently

sel ected from OR3 I [ - A%
het eroaryl and cycﬁlﬂgig?(ﬁchegégg gép)lgcltgﬁa&?&s%%@?&lf?ﬁ?@%hg%ga?&?%o (g%gclubstl tuents
i ndependent | ysel ected from 0 Ra, oxo, halo, CF3, NRcRd, Cl-C4 al kyl, (CO-C6
al kyl)C, -C 5 hetSer ocﬁdﬂe;staehcdﬂ@@@)‘c(e@f{@ma] Whérpin Ald T deviee enryodicsent , R1

i s phenyl qr ridinyl, optionally substituted by 1 to 3 R6, wherein R6 is
i ndependent’l° e\é deyiee 3 kyI (C0-C6 al kyl )ORa, (C0-C6 al kyl ) NRaRb, hal o, CF3,
S(O1-2R, S(O 1-2NRaRb, NRaS(O)l-ZRb, (C0-C5 alkyl)C,- C heterocyclyl or
C(O ORa, wherei i sai dnalsttked & @RGdcITRIdin Stb®bd dompididdy 1 to 5
substituents independently selected from ORa, NRcRd, oxo, S(O]-2Ra, S(O) 1-
2NRaRb and hal o, and said heterocyclyl is opti onaIIy substituted by 1 to 3
substituents i ndklseri@aaciopirsal caneeiion femm cad IExlcxigeyp poraivesigmeial o, CF3,
(C0-C5 alk , sel ected
fromthe f)c%nl)dg\%%lr?gd Icod?vge S%V\#léé gﬁér}gt%mevu#eﬁ P\g egisgggllnttg Sa]{alaC{l§%l nt of

at t achnment eldmdﬁqrsmdllmvder ge&]ratbahﬁoﬂﬁhermfmmoweﬁmm skl themahemplubled apyr i di nyl
optionally substituted by 1 R6, wherein R6 is independently C(O (CO-C5

al kyl ) NRaRb, C( Q) NRa( | k 5 heterocyclyl), C(O NRa(CO-C5

al kyl ) (C3- 6 cycht oal mt?&%é?@)%lzﬁ%ém@‘éslagkyn(o C 5 heteroaryl), C(0)NR
a(d-C 5 al kyl)NrRaRb, C(O)NR a(Co-C5 alkyl)(C 6 aryl), wherein said aryl,
heterocyclyl, hef@araaakydona®@rS¥sd oal kyl are optionally substituted by 1 to
5 substituents |ndependently sel ected from ORa, oxo, halo, CF3, NRcRd,
G-C4 alkyl, (CO-C6 alk %O C 5 heterocyclyl and C(O (G -C 4 al kyl In
one exanpl e, R1 3 ?aganéi)r durctigmcomdrur st apgef sacimiors sTidarMAlon FOR
STACKED | CDFYI F r

ot ogr at ed 1 SRRSO TeE ToRt o ke Do U B8R b SE LS 2 to

mul ti-tier edlebtﬁect@pilcee@n@lﬁdu@mmmw&h$ep;pe¢tftd> s&dl fjunction.syst ems and net hods
for active thermal control wthin the multi-tiered |IC devices. BACKGROUND
[0002] In IC technology there is a need to stack chips together to form
multi-tiered (3-D) I1C devices (also referred to as nulti-layered |IC devices
or stacked 1 C devices). One challenge that arises when chips are stacked is
that thermal conductivity is reduced. Thus, hot spots could exist with
little ability to nove the heat away fromthe heat source. Because of the
reduced size of stacked ICs, (substrate thickness going from 100 mcrons to
about 6-50 m'crons) the power den5|ty r| ses V\:hl I e | at eral ther rral
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device. In one enbodi ment, the control devices are thermal electric (TE)
devi ces, such as Peltier devices. The TE devices can then be selectively
cont rol | edot200B8237e or add heat as necessary to nai nt aPoTiuseomsoasoed | C
device within a defined tenperature range or otherw se bring the stacked I1C
device to a desired tenperature. The act@ve tenperature control el enents
can be P-N junctions created in the stacked |IC device and can serve to nove
the heat |ateralgly amthc@evi¢eof tlaimh 7 whaseisl &6l firemallPR0@}lcd Raficar €@dong has
outlined, rather broadly, the features and technical advantages of the
present i nvBeftarenicd by oe@ents imspid stagkedddevied. description of the invention
that follows may be better understood. Additional features and advant ages
of the inventionr wll i i . ich formthe subject of
the clains of the in\?élgﬂeglﬁ.égf%lgg‘ﬂgﬁﬂ%t?g&fé%ﬁ% iated by those skilled in
the art that the conception and specific enbodi ment disclosed may be
readi |y utilizednaspuh fdrasésvihgselagdicfopimgl sognatiefor gmibhgg sdifh@:N gumctiob.ur es f or
carrying out the sanme purposes of the present invention. It should al so be
realized by tho skil,led in e. apt .that s equi.val ent .con uctions do
ot depart 1 romibhe agedryieant il e sl PN SR EBbuER MR | BT he
appended cldaiis. The novel features, which are believed to be
characteristic of the invention, both as to its organi zati on and net hod of
operation, together with further objects and advantages, w |l be better
under st ood fromlthe fldridsvicagl elawer ifwithes sompEsingonsi dered i n connecti on
with the acconpanying figures. It is to be expressly understood, however,

t hat each of th ' IS [ f r; ; ' ' and
description onlét%%%%?g%ﬁ%?ugﬁﬁéﬁgg né@ﬁg%%@#?ﬁg@?%ﬁn%%m%%%H%%%?%@?O t he
present i nweidtstasheBRI &+v1ERESGRD R ThON-BH uil¢ilonDRAVWNIGBo vo00ShidRketiva nor e

conpl ete understandi ng of the esent invention, reference is made to
Che t ol | oW oRh B RSP ARB Ao b RTATEFO RO B RE b DRy | ng

drawi ngs, igcaighch: [0010] FIGURE 1 is a schematic drawing of a
multi-tiered | C device having a hot spot therein; [0011] FIGQURE 2 shows one
exanple of a prior art solution for relieving heat fromthe hot spot;
[0012] FI GURE 3 12hows\ BxthodfbowingreHingomdesired Aerrpatatue gredicets imaw [(gadlct i ve

t enper at ur i.n..accordance with the teachings of the invention; and
[ 0013] Flcﬁﬁggﬂh%ghﬁkgﬁbh 4G show one net hod of manufacturing a
multi-tiered | C device having active cooling capability in accordance with
t he teachi ngs ofallbWweng amesyytto dlow LIS HBcPESGRIGIDIANofQdhAYithh GUREC1 i s a
schematic drawing of nmulti-tiered I C device 10 having top tier 11 and
bottom ti eran@zther@ﬁ{ IFgfc (RE HiRy e poRIcisd Rithe i Ictand%e) 102 and substrate
(back) 101. Bottomtier 12 has active circuit (face) 103 and substrate
(back) 104. Facegapife/LB3nCOMA Witk eEPeatd ¢08 TEARVIMIsE s &PIY&R iV ayconnect
conponents (or ternlnalsi such a conmponent 109 on the respective'tiers.
These conneoniresgidamer: .usi ng connector paths, such as path 107 and a
via, such as via 106 [0015] For illustrative purposes, location 110 is
thermally troubliged inwthis e [ . That | ation.110 is a "hot
spot” that exi stlg; ofr hg%%%oﬁcg%@e rvglrlﬁrﬁﬁlrgglaf%lat)?%&f%hsst% %cked | C device
10. A hot spot, in this context, neans that as stacked |IC device 10 is
operating, the tpesypéinaicurrentdh atdiectimaa shid Thdevadoaurdatlo st TEdeI/ldd te an
beconme undesirably higher, than other portions of tier 12. Because of the

st acki ng offePPwyhepy fram spjdegnengy "i‘ﬁ’t’} preferably, reduced thickness of each
tier, the lateral heat spread in tier 12 is reduced. In addition, air gap
111 can be formad betpReRidfofdfiS1dherdd bRBIEENNS &AMGiseg thermal flow
upward fromthe hot spot. [0016] As discussed above, there are a nunber of
reasons to include cooling functionality or structures wthin a stacked IC
devi ce. But themeoadiaggigentieadongionge shidakh deyiee torcaedeshid TEdwyicedo or
portions t%%ﬁﬁgf'mﬁori,%%qpl%P when desi gni ng an adaptive voltage scaling
circuit, it é%5|9§% &§'Y'6r '0e entire stacked I C device to have auniform
tenperature. Thus, if there are sonme |ocalized areas of a tier in the
stacked | C devi dé. t hathe nigtiod@ftclaifn 122wherbdtsaRl diabligpaimprisse, but a

| ocali zed area that operates at a warner tenperature than other areas in a
tier) it mght be desirable or necessary to heat the cooler areas of the
tier so that the stacked I C device has a relatively constant or uniform
tenperature. In sone situations, initialization of a stacked IC device to a
required tenperature is desired or inportant. For exanple, sensors nay need
to be hot to operate and a TE could be used to reduce initial heating tine.
[0017] Additionally, selective heating and/or cooling may be required or
desirable in a stacked |IC device. For exanple, selective heating or cooling
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device 30. Heat sink, or other heat transfer devices, not shown, may be

| ocated on the surface of tier 11 adjacent to TE device 300 to assist TE
devi ce 3080i2n0%58187r enoval from stacked | C device 30. NeCe/ushaw/osdesl st acked
| C device 30 can have TE devices 300 provided in as nany different areas as
desired with some of the TE devices 300linjecting heat while others renove
heat [0022] Note that while the P-N junction material is shown going all
the way through r&rh@viﬁ%lbﬁérg fentdaid TEMdelite td thaBRALIETE astaedio®iiter fower P- N
material partially fills the substrate, with the junction being fornmed near
t he bott omt@ arpibritebmand 3ithimsaich|s enbodi nent, the top portion of each via
is filled by netallization, creating a contact within the vias. [0023] In
sonme enbodi nent t her Jai -d ' r as the
cool i ng device ? ﬁ'er eg}l e?IgésﬂtlJ t(?lincéallﬁlﬁf% gtﬁ%rrgglsaﬁgtg%t%%ﬂggfogg%%gﬁéﬁo %}@uch a

si tuati on, sadhiE davacet @t irt di€fecdnt cealofla benlg-omstd Cteded.n t he substrate to

| aterally transfer the heat within the sanme substrate. A first portion of

the trench woul d.i nclude P-type material. and anot her portion t he trench
woul d | ol ude. N17ype iicwiral P doad i FedmediRol RouBiliest S Budite.

exenpl ary Reldhdhed compitimcturing a nulti-layered | C device having active
tenperature control. [002 FI GURE 4A shows that tier 11 is stacked with
respect to tier 12 and that sone |ocations, such as | ocations 401-405 in
the substrate ofallpwng sad hpabfrem| saischot spahte ppssitlropgh sadmmltiHiewddEideviee al

fill materig| W active tenperature control elenment wll
SyO%t tl)a 1%§St%§§gt.he€€ﬁ2%}d FI GURE 4B shows protective nateri al

be constructed a oca‘%l on
410 covering locations 401-404 in preparation for the next step in the
process. Uncovereaablingcahcoms c#0ficwil'E) dbecotmsstaatiaittinlsSMsatdsast e gphacess
continues. [0027 | GURE 4C shows.t he. net ization of the uncovered

| ocati ons 4G5% tb%}'sgéts%iﬁf’%ﬂ?élfo W?’b‘ﬁﬁlgﬁai&gﬁ&lﬁﬁard TSVs 405A. Copper or
any desired netal can be used for this purpose consistent with other

el ements of the igt acked nhdhdleyt Gfm FHWBereASarNAWBlIAdInhfARE 4C the
uncovered | ocations now contain netal as shown at 5A, whereas the

el ements 401-404 renmains protected and filled with sacrificial material.

[ 0028] FI GURE 4Bpelidwescurtsat tosmevEl deficpiora pasiela tdireotiand 410- 4 of
protective material 410 | eaving portions 410-1 and 410-3 in place. The

sacrificial mat qgl al i, tﬂod’+facz?iﬁ10127 hd404:4 aaﬁag?e%%ozwggs.r enoved. [0029]

FI GURE 4E shows type therm ectric nateri within | ocations
402 and 404. The P-type material has not been deposited within | ocations
401 and 403 becaecsevihpesegy toat sach$Erdevme.n prot ected by portions 410-1 and
410-3 and thus still contain the sacrificial material. [0030] FlI GURE 4F
shows the renoval, of portions 410- d,410-3 of protective material 410 to
expose Vi as 401§gnd .mefﬁoéf%faciﬁlﬁﬂfﬁ%ﬁtpew}sﬁ} ‘is then renoved from vi as
401 and 403. [0031] FIGURE 4G shows N-type thermal material deposited in
l'ocations 401 aragplé;ﬁfg salieregidyed empbetol 4 Geabtihef RidFRldnht Gdnstrilerel @Ahar at ur e
control device wthin |ayer 11. Typical nmaterials for a Peltier device are
bi smut h t elstidrpgd-tiegbifedevighTe and Si Ge, but other materials, such as
crystal - phonon gl ass or nano material, can be used as well. Also, it is
possi ble to use»two I q qetal junction such as Copper -

Ni ckel . In thi széhbogﬁrgn%,eh%(;?l%g]?&ﬁql 1ls?SIt e TSVs 401 - 404 and Copper is
the standard netallization. Accordingly, every TSV 401-404 woul d be a
potenti al Pelti etledgwivodonddrdices, aneh tisvroativang agast aémerts soBahitteer
structure. The first advantage is the masking steps for P and N type fill
are renoved“FRe?¥econd advantage is the density of the Peltier devices is
i ncreased as one side of the TSV 401 -404 would act as the cooling point
whil e the other aghélehateletidic FEES B6iftedinbtigtted WRhinGk [abne@fREatictsifonsport in
the Z direction is inproved while heat transfer in the X and Y direction
becomes norselegtively basting/ cpolomg pastieHeiiger efanedd seiditists on has shown t he
P-type material being deposited first and the N-type material subsequently
bei ng deposited,st he gr.der. crid h.cal i .N-type materi al
coul d be deposi tzgd fijglse;1 E‘lc%gé(?Itcn?%s\]ér?[)dr%llag%n%}efﬁﬂg%\rtd. ﬁtp(S% It should be
pointed out that the tenperature differential created by the circuit

el ements in the asulyst f@atrecarang berrerg dak dontrdlingesaid Molletvage. The vol t age t hus
created can be scavenged, for exanple, to drive other circuit elenents as
shown byconnection 320, FIGURE 3 fromcontrol circuit 304. This would
effectively reverse the operation of the TE device 300. The TE devi ce 300
will cool the thermally troubled area (in FIGURE 3 that woul d be hot spot
110) because heat energy is being renoved fromthe hot spot by conversion
into electrical energy. The net effect then would be that there would be no
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the specification. As one of ordinary skill in the art will readily
appreciate fromthe disclosure of the present invention, processes,

machi nes,woeneia81sar e, conpositions of matter, nmeans, meChA$200904803t eps,
presently existing or later to be devel oped that perform substantially the
sane function or achieve substantially tthe sane result as the corresponding
enbodi nents described herein may be utilized according to the present
invention. Accondi ngimhe stldRedIPERGQ AT , Alrthet BérBpakael 4 Gortit kydénwi t hi n
their scope such processes, nachi nes, manufacture, conpositions of matter,
neans, met Hedsontsls dedhermel plesgcdpsice fasgerHithelgctiisal energrdrom adaarerataredevi ce
conpri si ng: tier hayi >ted therein active circuits and a thernal
electric ( 1&%3%%@?%?nggﬁpgzégg%'faciIitating thermal flow between a
thermally troubled area of said stacked I C device and said TE device. 2.
The stacked I C device of claim1 further conprising at | east one other tier
havi ng active circuits. 3. The stacked I C device of claim2 wherein said TE
device is constructed within one of said tiers and wherein said troubl ed
area is in atier other than a tier in which said TE device is constructed.
4. The stacked I C device of claim3 further conprising: an input for

recei ving selective control signals for enabling said TE device. 5. The
stacked I C device of claim3 wherein said TE device conprises a Peltier
device. 6. The stacked IC device of claim1l further conprising: at |east
one el ectrical connection fromsaid TE device to an active elenent in said
stacked I C device so as to allow said TE device to supply power to said
active elenent, said power generated fromthermal flow fromsaid thernally
troubled area. 7. A stacked IC device conprising: first and second tiers,
and at | east one P-N junction constructed in one of said tiers, said
junction operable for energy transfer to/froma thermally troubled | ocation
in at |least one of said tiers by selective application of current flow wth
respect to said junction.8. The device of claim7 wherein said thermally
troubled location is a hot spot created by elenents in said stacked IC
device. 9. The device of claim8 further conprising: an input for receiving
sel ective control signals for enabling said P-N junction. 10. The device of
claim8 wherein said P-N junction conprises a Peltier device. 11. The
device of claim7 further conprising: at |east one electrical connection
fromsaid P-N junction to an active elenent in said stacked |IC device to
allow said P-N junction to supply power to said active el enent, said power
generated fromenergy provided fromsaid thermally troubled | ocation. 12. A
met hod for controlling undesired tenperature gradients in an IC, said

met hod conprising: allow ng energy to fl ow between a thernmally troubl ed

| ocation within said I1C and a thermal electric (TE) device constructed
within said IC, and enabling current to flowwith respect to said TE device
so as to selectively control said energy flow. 13. The nmethod of claim 12
wherein said enabling conprises: providing current in a direction to said
TE device to enable said TE device to renove heat from said energy fl ow

14. The met hod of claim 12 wherein said enabling conprises: providing
current in a direction to said TE device to enable said TE device to
deliver heat to said energy flow. 15. The nethod of claim 12 wherein said
enabl i ng conprises:renoving energy fromsaid TE device to enable said TE
device to deliver power to another elenent within said IC. 16. The net hod
of claim 12 wherein said thermally troubled | ocation and said TE device are
in different tiers of a multi- tiered IC device. 17. A nethod of renoving
heat froma hot spot in a nulti-tiered |IC device, said nethod conprising:

al lowi ng said heat fromsaid hot spot to pass through said multi-tiered IC
device fromone tier to at | east one other tier; and enabling a thernal
electric (TE) device constructed within said at | east one other tier to
transfer said heat out of said nulti-tiered |IC device. 18. The nethod of
claim17 wherein said enabling conprises: applying current to said TE
device in a particular direction. 19. The nethod of claim 17 wherein said
enabling conprises: renoving energy fromsaid TE device. 20. The nethod of
claim19 further conprising: applying said renoved energy to at |east one
ot her el ement constructed within said nulti-tiered 1C device. 2 1. An
stacked I C device conprising: at |east two bonded tiers, each tier
containing circuit elenents constructed therein; and a thermal electric
(TE) device constructed within at |east one of said tiers for selectively
heating/cooling a particular area of one of said tiers. 22. The stacked IC
device of claim2 1 further conprising: an input for receiving current for
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