TRI - CYCLI C PYRAZOLOPYRI DI NE KI NASE | NHI Bl TORS CROSS REFERENCE TO RELATED
APPLI CATI ON [ 0001] This application clains priority to U S. provisional
appl i cat iwoopanisk nunbers 61/082,919, filed July 23, P00AIS202/03156%6, 032,
filed Novenber 19, 2008, and 61/140, 100, filed Decenber 23, 2008, and

61/ 163, 152, filed March 25, 2009, the contents of which are incof orated
herein by reference in their entireties. BACKGROUND OF THE | NVENTI ON [ 0001]
Protein kinases constitute a large fam |y of structurally related enzynes
that are VEEPHIODDANDSYSAEND BIM@FA@’EWQI@&&T‘GMT%CH on
processes within the cell (see Hardie, G and Hanks, S. The Protein Kinase
Facts Book, | and I, Academ c HREdDIGEHBPSg0, cA: 1995). [0002] In
general, protein kinases nediate intracellular signaling by affecting a
phosphoryl transfer froma nucl eoside triphosphate to a protein acceptor

that is involved in a sigg\gfg{(?}ggngngﬁ%%Whor yl ati on events act

as nol ecul ar on/off swt t"can nodulate or regul ate the target

progei nody1P! OHeGRbschtiGEAtM relhiee Len@EDS Pdigrbfablicitedestrtisesdnd mithodsat el y
triggered in response to a variety of extracellular and other stjnmuli.
Exanpl éer pbdunimhmiarpiabiitatedhetiusses nvieredn e e of srnplfsmiodimetts gslesi gnal s
(e.g. shoc heat . sho Vi it .k : i axjn, and H
0), cﬂvﬁﬁﬂ%gm(v leqegmetlﬁ? Se(!?#l %}{;}%a'ﬁﬁ%?ritf%@%?ﬁ%cg@% %1 Qggeﬁglcfr%%)gfrgg 18%0 %( al pha

( TNF- a)variaght 8icdvgibal faad thesichieanglysey. aFtiel scoyd ef theoretpliaged sytarmsydestiibadl at i ng
factor (GMCSF), and fibroblast growth factor gFG@g An extracel Ilutl. ar

sti mul beremnip dsorapplicabhetoghe fbrisatien and onerdtion f e fdeyichsdised B &8RS owt h,
m gpat iﬂg@ o\gioff gfgntiation, secretion of hornones, activation of

transcri pI?I on factors, nuscle contraction, glucose netabolism control of

protein synthesis, survival and requlation of the cell .cycl

Ki nased0 b ar&(&p@@g&q&% hiaﬁff € éﬁﬁ’IZF(itO %yn?%%ngﬁggfiurl% ?é@mﬁﬁ 3{1;9 98§els

phosphesy At@od 6f ?x:o]gﬁ’éiﬁé &ifrol M @DRRhardE A (PIBM S pthiaelréshthedntloge phihj ds
i fs

etc). Sequence no ave been identified that generall g correspond. to
each ofantliveles kisilame-thased bulk sni¢eemactiningeXhivps & suligsiiye fagrigationpeipeq in 7

i Los. attidh Snggicry Bty s gy Buemethfioh diRbga sl T
Gargi a-dBhsh96nL trrddture EMBGOthe A 98thod b8 prodabiig MBBIB) strudé4AhatAnclude pumps

serine/threonine kinase, protein kinase Ctheta (E’KC,—the_t % i s .a nenber of
t he nowar valves i supashaepewershinim I Rig B apaddifveaethod ingggR {4Y6818f expr essed
in Tcells < : Rbn | ISR fid8 iAo B i@k SridRat
PKC- t hef Ie{l%cf?g@g%ﬁ#ggggﬁt?@éﬁg & ?ﬁl\ﬁﬂ%ghls act invalt [ ’orll. Upo% 1antai gen1

sti mul ahétaR aed sequeelally adRKCatdnetamelud nrabe toedrdimdRKOnalstfuofungs,;

rapi dl ytransl ocates fromthe cytoplasmto the site of cell contact between
the T angd 18k ENRHESER Aokl df sABEbasetBicto-hiachiafmalis arsthei th the T
cel | rggg%?f]org(% :ﬁn a regi o]ﬂﬂ(t)er med the central supranol ecul ar

actiov atstifiness afshesenficSMuC)or (iMixrieds eed an the pross naggssiiates hadmctigBops:  Monks

et al., 1998,. Nature, 395. 82-86).. [0005] It has.he I t
PKC- t heftoiélceé’e“ﬂé‘léi%i in,BF %/reé‘é? i“bgf %@sar’%dﬁé?hpﬁ)%‘n‘lseélr%nsp't ﬁlofrailgtf ggﬁhg)%@? &B’eﬁq‘ré‘%ﬁ% NF- kB
and i ntagrahashihER A8doGD28 ligneatyhe aifdiess 6f giBahBerifanieddn the faltécular

activation of the CD28 response el enment (CD28RE) in the IL-2 pronotor
(Bai er -Boeaser Ini additéan, adhesiondgveappiariogsjayers gif ie fabrigatedideysce pyeignts

Coudronniere et al.,.., 2000. . - : iif le for
PRG. 1 hebaE s ae e SR ot nar i Bt R by IR BRAR U 34%0 0" O uay
wherse exddasskehi@les arkidhasdlydagloyedCo thateamuitilayet straturent A lisetasion BKC- t het a
dose-dependent|ly i nhibited CD3/CD28 co-stinul at ed NF- kB%tagtl vation, but not
TNF- al ptgiasgqqnﬁﬁpaﬁoé%h nthatigerimal stiespgsfistwens; tae Yarous d3vesudho e HCQ Rl  prc

| sof or LN i Q Inhatel P28l m. B0ng 2RBG-o# M bovBaRERHdE MENt
of pre R %eglg%eﬁiélcgﬁ{ﬁ%gO?gsenrlvg%‘%grtgggkat%?be Hiediat&d by its N-term nal

r egul at glean onrefabrienidniasd cechd s@nltyfoontrd] aelypiatlyiregtitedn, as an

over - expressed PKC-theta catalytic fragnent did not translocate and was

bl ti - t ‘ inB
unabl e @mg?ﬁ dgﬁgbgsgﬁ_a@%éé’f}% 8851 8pdihethH@! MG BhnY FbiCraBlodRing idEkrated

menbr an onmai n Imera was able to reconstitute signaling (Bi et

al .30 20Qz,, nMatolitHiorflridic chipd 15564166 8lstofrBa0 6jrudtares Spssdami aonuliiayereofthet a t o

t he SMAC appears to be di at ed | ar gel [y i ent
rechani SHOERRIB PR Acsrpears s R G prm g e giso AT s RERS 7.
253-263), whilst activation of PKC-theta requires input from several
signal i ng conponents including Lck, ZAP-70, SLP-76, PLC-gammma, Vav and

Pl 3-ki nase (Liu et al., 2000, JBC, 2751 3606-3609; Herndon et al., 2001, J
. I mmunol ., 166: 5654-5664; Dienz et al., 2002, J . Inmmunol., 169: 365-372;
Bauer et al., 2001 JBC, 276: 31627-31634). These bi ochem cal studies in
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cell responses (e.g., to viral infections) intact. [0010] In addition to
its role in T cell activation, PKC-theta nedi ates the phorbol

estertri gyonew/mwssei val signal that protects T cells fr®@cTRS26009a0568
UV-induced apoptosis (Villalba et al., 2001, J. Inmmunol. 166: 5955-5963;
Berttolotto et al., 2000, 275: 37246-37250). This prosurw val role is of

| nt er ebtrebg cwog®ratbdébin mfann@d@ -itstestieetyyEmallipaspdses muldlpperc lastorediiconos one 10

eqgy th nmutati,ons t I aem as
Cnd Ty Btcsas pEroRoBRREF Rl Gl bl AR 808s U B! Ml abelds w80
J . Caggebr Mete la rgeenf@t]%&to,co&&&théﬁawlaﬁhesemﬂﬂsll Toget her, these data
indicate that P C-theta is an attractive target for therapeutlc

interv n homas and T
ol 1 S0l0s2raelef s 2OVRIEE et REfe s Do BleaR S ot HIRIETE o5
CO%‘JOUM@ rﬁ@@fﬂmhdlaahtFahhé}eﬁm seedfin picodrefon ikpruasé metHods pad syseamhsafor it woul d
be deS|ra | e to devel op conpounds that are useful as inhibitors of

PKC- t héataicapeg migofladiodeyiocgen the i nadequate treatments currently avail able
for the majority of the disorders inplicated in their activation. SUWARY
OF THE I NVENTI ON [0013] This invention provides, in general, conpounds that

are useful as kinase inhib t. the conpounds of the
present invention are repr@ﬁ%%&WEWﬁ rmula | : | or a
phar magw caf ﬂ%r@s‘éﬁ?ﬂ%@xﬁl&x p?@lf&c‘i:e(:st I)B@ﬂh@@g reldied ﬂo&l&qbfodh@ﬁ&ﬁﬁﬁmcr%ncatdﬂ( R)

-C(ON
aI |1Qhatstmctomst Mtactlb/joyamy ofmdelpehdemmcyn@mﬁ@tf |thmne@twntpt10\od\@n@ﬁ10dﬁ@% Ja, or

cl oal i hatl & ndentl S e or
mor o aBiorep e g B oo M e RRRIE gt U o R Ui e
2, - NR AR The %l%&(o@kmnethats Qc@y@dch@hﬁ@tdrtbe@ mEteQﬂ1@|als)b apcabidenendent | y
substituted with one or nore , or C3-C8 cycloaliphati c optionally and

i ndeperasivatign subepdratianed ﬂMldlh devieesgrsedy weylsting Hg W of Buigs-menber ed
nonocyclic heteroaromatic ring optionally fused to an aronmatic or

non- ar goBY7]C Aéddgdingedart éigodBmiest afphd presdnit ynventisd, iatmétkoll mﬂ mnwdaguith@nd

i ndependently further optionally and independe (%I y. subst ted_wi th one or
nofé Jenegr n@remregr@: ﬂPldi‘(‘sC}&%%lérﬁ’fo‘”‘éﬁd Ciherpsthp Blﬁ%ﬁdte%m £ HSp to three
et hy| %H%tféﬂa’ ﬁa%gg on%I %é&e %btléz Al by roRRed t%@&iﬁ%@?@ﬁﬁtﬁg heRLREREirich G
wherein )-, or -S(OP-; and is optionally and

i ndepe r]d;&m bh yhesfilsstiibsuated The first ehstoorerindayer ﬂscﬂeﬁ@:d bs aaﬁbﬁé merfacgrang aC3- 8

b t t tialll. t ur at t d |
T ho havengities bt ab B HrbaSShiunt £ vad uitisn b HETRS AhER R e ©
and sulgf, 'elrsupﬁﬂfjsugstré@ ?Rd hﬁ%ﬁ'ﬂrt%dﬂdlﬂ&@,@ﬁm&@%|a}ée§cﬂfd%bb§th&t@ﬂamg bneone or

nore Jb; wherein when B is substituted with Y then Yl and Q are not both
abgént .or Riaig seong rram@f@memt@eme@tt@monraadé@rmlpeﬁtsﬁcatnﬁylaﬁwmlweé@n g fully

{1 om niFoQER Bt Pl e MEL R3S OB QUSRERERIN <TTTi ey

unsat ursaifech. Mbrebiiéd, Yhel ﬁfé&iddl’lﬂélﬁﬁbsmhgyﬁtgltl@e glagygsubssdtera ﬁha‘sumg)rt()s-uiistrate

het er oat ons i ndependentl sel ected fromnitrogen, oxygen sul fur; and
ring Cang bopdingthe myldsuraes elibe Hrshiclatogeac rashtp thﬁ&éﬁ%ﬂH@ﬁtP the $PEamsr

opti ona%gsyo gltﬂl&%ependently substituted with one or nore Jb. Zis -Y2-Q2.
Y2 is a sen -10 aliphatic, wherein up to three methylene units of Y2

re optl onal Iy and i ndependent |y re ed w G wherei -
100041 Xocorging tcselethﬁr il pE T e S At TS ent | v

SUbSt ' t ﬁrﬁl‘f‘ac\t\ﬂlﬁr% or@‘?ﬁt@ rAda it ShiPEERbvidEd- BhdRBREesLIS@kUr at ed,
parti al unsat rate % Iy unsaturate nmonocyclic ring having 0-3
het er oqtrowmmgradmbﬂmﬂeha\hyg sélr@(stné@befaxrmrnattzlr@g@% S@)@]gmhe%tﬁdﬁsw fur, or an
8-12 ne ed sat yr.at ed, rtiall turate turated
b oycl nalpepar Ewey PRt Bt AP ROTRE F isDishiting v SRR AL T o
Ni t 1 0g§Hate RN YHEAyind Mk Sbkirath an@ﬂﬁ p@-rah@ SARhI1O fﬂ@dt\hﬂés anek nedepandendihdes
substituted with” one or nore Je; wherein when Cis substituted with Z then
Y2 38nd 1@eviding arstorsbiubstadse ém‘te a ®gohd surfdce ajeadegrassidban 28/squape ipghes) - G5 al kyl

option and in nt bstitut Jais
PdeperBHiRy Faroganaoce, MoRrye Shl bt AR, Rl 55‘94?%@ OR
-NRC(O OR, -CN, -N@, or oxo. Each Jb is independently hal ogen, -OR,
-N(R 2, -C(OR, C(O)O?, -C(ONR 2, -NRC(OR, -NRC(OOR, -CN, -N®2, oxo,
or C1-C6 alkyl optionally and independently substituted with one or nore
Ja; or two Jb groups on the sanme atomcan join together to forma C3-8
menbered partially unsaturated, or ful?y unsaturated nonocyclic ring having
0-3 heteroatons independently sel ected from ni trogen, oxygen, and sul fur,
V\,her e| n the r| ng |s opt| onal I y and | ndependently substl tut ed with one or
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Books, Sausalito: 1999, and "March's Advanced Organic Chem stry", 5th Ed.,
Ed.: Smth, MB.and March, J., John Wley & Sons, New York: 2001, the
entire combDent1e§52whi ch are hereby incorporated by ref @c&mse09jodGa®] | n
one enbodi nent the conpounds of the present invention are represented by
structural formula | : or a pharnmaceutically acceptable salt thereof. R is

-H, hallpgemcludGr 3 sechifdelpstameriChBjaDR] overlyin thie Reqongd subsRteGED)the secoriR
OOR, -CN .- a-d | i phati ti | V.. i
Subac 1 PR PRt g on breS R ok e e R RB it gyepng

i ndependent|y substituted with one or nore Jb. R2 is -H, halogen, -CN,
-NO2, {€999] -Agcrrdingto a gpriydbm embaimpnygRthe presenfrvepigyRan mtma@@@u@ca
Cl-d O ali.phati.¢c .optiona J t L& ' nor e
e, or s RaRby oA v HR AFOLEE | AT RB HA I Ll R O
0Nes50r afdArReald:- thili PRYsdBateSinahds-ane atfesedastomnaiylalirhahinier madonethiecand tng
optionally fused to an aromatic or non-aromati ¢ ,ri,n%; and rin E is
opt i ondPn surigesThe mokhsupface obihe fiystgirstamprdicdayddntaigrdity ratHﬁ’étﬁono%tt ©nal |y and
i ndepe i i : I ShanYdiz : ! ent,
or 01 RO RS Rt bR, s IPLEIRCoLfe! Gl Shreqfi pbfahe

opt i ondidny thendbitntepentiendimensiep limsddedheaifird e@stonteeicdayer.GT'he sategated - C( O) -,
-N(R)-, .or -S(0) .p-; .and Y‘!%flfis% optional |l y and indfdgengentl(i ubsti t uted
with or@idie chipragsojncludys 3 soc AomeHc @yeRaying 4 oIS ARhE KR SUpAY i al |y
unse Ur@fe%’?ld Qfirfddl dr¥nd e atd 186 HHONYEY S bified t01d 188YVA P&titn 3t ARtp 0at ons

i ndependently selected fromnitrogen, "oxygen, and sulfur; and Q 1s

opt i onabifycearfdhé fideplestdamtit yaysubstituted with one or nore Jb; wherein Bis
substituted with Y then YI and Q are not both absent. Ring Cis a

3- 8- nmenperrd salowdial efanddad astlchlar embadinicat 6fthe @Festitl ihyentios adnlihigeded
nonocyclic ring havi n% 0-3 heteroatons i ndependently selected from,

ni t r ogdhuidiexbiganproxideds JIhe integrated shidic ehipiaridssasubaitaie ardan clpHPIRE? | y
unsaturated., .or ful urat e Leyel | - i =5
et or odrBRe s e Sh e PG RALE] TRk, i5er OGNV ERETIAB ALY P, |
andsi ngl&alis Aplowogtahhls aisg b inid@dessithdn 10O i4n andla phddjie ofleltrhyers ir t her
opti onal I% and i ndependently substituted with one or cE’ﬂ)re Jb.. Zis -Y2-Q2.
Y2 is dbddpemmypication with|theurality oh gy ehanngls “ocambiaed ylpmgiof the RIFFALY of v2
are optj i | ' inWR8ES] BcGhd Io§er Rvi

-C(O)- ﬁf?ﬂﬁ@%@ ?S ?étgl%?%?gfi?u %n%lJYegggt(gﬁ%gqt l}é%%%lll@ymand [ ndgpenc?zcﬁl'; I ymg

subst i tayledlivy dfrronnel drannds bavlulg a @Rdthdesaisant000@3a.8Thesdsendtiysaisur at ed,
partial |y unsaturated, or fully ynsaturated nonocyclic ring having 0-3

het er oﬁl%}?éeqslﬁc?éﬂ%‘??o@ﬁ‘[ﬂ %t%é‘ﬁéﬁftgﬁyeﬁ om ni trogen, oxygen, and sul fur, or an
8-12 nenbered saturated, parti alqlwé unsaturated, or fully unsaturated

bi @pcl i[601¥1ngAssesdispthaviasifiQeBberbmentoxttograrepend dpenteman g g 8uiskc f r om

ni trogen, . oxygen,..and.sul fur:.an 1S -option nd i ly
subst i ttEG %}r?]\hg%d;d'g © %ﬁ'yedffgl;“g\%%‘r’%?snlg%hfigs %%dob\é?%? g‘? fé@ vmstﬂg%g%lhen Y2
and 2 @ffacdta bRhfer 8hs@ntqudtas I8 Rjuarsinchete priedent lof flutdic deviée-6o al kyl
optionally and I ndependently substituted with one or. more J . Each J is

i ndepenigehdesya first ssgehiluidoraeviqes myrangeddp eyfiest ceometny NERGD of the QRESEHY R,

-NRC( O) . -ON,._ - . . LS i -OR,
“N(R) 2,@@5&%‘? 1%8?% f—’z@%{ty Eﬁ&%{ %%ﬁ',“a-s ﬂ%%?%ﬁ%gg%%l% &?Aﬁ%gmgio or Cl-C6
al kgl  opbienahideandingdprdadaninty dsunst frout thd substiatedn® dfirshelagotiaric or t wo
Jb groups on _the sane atom can | ﬁs',pg tog(gt her. to for rP a C3-8 nenbeyed

parti allryergnd amlrakity@r serond ghpgneliAsRasFhinetPlABHRRH LG 1R the; SHB“F?&W‘H& 0-3
hetero i ' L §; i r i s8ddnbiur ,

aher 61 B e F T e e Yone or

nor e Jalass@ndridiayérs Tihedepg of 8ntdiyddiates demher i@Rudes-aneednd st of ifidicdrvices

ONR) 2, :NRCOR, -NRO(OOR, -CN, -NR...or.d-C0aliphati
oot onaTapEhis 1 ey FbBer Teseatact AR virgr ino et BRes o
cycooal hiphaty & Ret drapadid ¥is ii@éx%&ﬁz{}fée%%j{nél %)Utlﬂé Eﬁﬁs%&chn\dﬁek&n@ﬂl‘g B¢ nore

d
Jb.” Each Jd i s |ndependent?§&hal ogen, -OH, -N(H 2, -C(OH, -C(OCH,
- C( O) N(php@stermNia tednce- INMEEUE) OMstr@hlinto the fcpelagtamhrig ypsandkegerdent | y

e O Notpralib of et esaniSHisboss Tt arc TR 1 e sal it exichibrehe T

optionally and independently replaced with G wherein G is -0-, -C(O-,
-N(R)-, or -S(0) pand the aliphatic group is optionally and independently
substituted with one or nore Jd, or Je is C3-8 cycloaliphatic optionally
and i ndependently substituted with one3ore nmore Jb. Each R is independently
-H or C1-C6 alkyl. Each p is independently O 1, or 2.[0021] In another
enbodi nent the conpounds of the present invention are represented by
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with one or nore Ja. Each Ja is independently hal ogen, -OR -NR) 2,

-C(OOR, -C(ONR2, -NRC(OR, -NRC(OOR, -CN, -N@, or oxo. Each Jb is

i ndependaewol2zgiomaissgen, -OR, -N(R) 2, -C(O OR -C(O N R) 2PCTNRS{ODOR 568

-NRC(O OR, -CN, -NO, oxo, or Cl1-C6 al kyl optionally and independently
substituted with Ja; or two Jb groups on the sane atomcan_join together to
f or m as«c8n@ predatosnimdd Patanica fioyn tha iastetastometricdpydr intpyhasesandelasie@deionocycl i ¢
ring hflvi ng 0-3 heteroatons i ndependently sel ected from nitrogen, oxygen,
and sut®tr, wherein the ring is optionally and i ndependently substituted
with one or nore Ja; Each Jc is independently halogen, -OR, -N(R) 2,

- C( O) O9012} CPOIMrey bemefitsigre GhtyvRd UsMERhePrEjenRInVenEnd overepnvegHonsl. o o

al i phati ¢ .optiqnal | nd._ i : t i jkaFes re Ja, or
C3-C8 Leff@i%g 5 gﬁ’ﬁte f(%mglﬁt Elmo%gﬁ)@&gn C%%&é%%%ﬁﬁeg& é%vg{??t ggfd\(/a\ngt?h one or
nore  Jhetteaab mufanird degende fuldic Habowgh ineréNed drougdiPut arfdaetiuckd cost.

i ndependent |y hal ogen, -CN, -NO2, oxo, C-10 aliphatic, gnerei n%in. to three
met hy| évéitignally earhodupantuprenidg sealable shpsiesiganihal aeapPicable (@it Hnelotifer ei n

G IS O e ChOhso aANCE ) -naQki S PRk URbddShered

opti ongﬁelg/thaa%%%%%%e gl)r‘llt §Br§1ab§t9%nte%gf é%alﬁ Cgﬁiléﬁ% Fr%sr%%&\!]ég or Jeéel?s C3-8
cycl oaldvphgt ipeoveptéohnaloky aad thcorndeqie ndes fabyicatibrs steputbedoviile b meeasade nor e
Jb. Each R is jndependently -H or Cl-C6 al kyl. Each i s independently O

1, or 2upbefideyigeypgr S&Eﬁf%#”&%&i%ﬁ’fo"fﬁé %ﬁ%&%ﬁ‘&ct&“aﬁﬁegbr esent

i nygnt | r ide kcalable Ran@&aghansaceutical |y
S T e e R e

- C( O NpRIcEss2s thaliRe (@) fiRrable NRrGEeS)imRof sub@mtehm}g lgrensi®sa Depergtingupon

optionally and independently substituted w it n [ . -C8

cycl oaa?ep%é}?q%ﬂ:‘“ﬁlﬂt ?‘%h"arl T@ref?ﬁglﬁsﬁgglbeiﬁ%@ﬁy F’f/lsguﬁhset%? ? i %&\?\nbe#%mgg%avgrg nor e
Jb- R2pk& ddderibtdl i08RBhout@hb predkl spectiation BaRmor@parti€fla Phelow- C(O N(R ) 2,
-NR C(OR, -NRCO , d-dOaliphatic optionally and i ndependently
substituted with one or nore Ja, or C3-C8 cycloaliphatic optionally and

i ndependently substituted with one or nore Jb. Ring Bis a 6-nenbered
mongcycl i ¢ het er oar omaBRIEF DR$ CRIPTION| Oy THIESER AVOINGS ar omat i ¢ or
non-aromati c ri ng; and. ri nfg Bis optionally substituted wt hde@n‘aj Y. and

i ndepeh@¥H | FIGuLAHeR sBpRl] %?r‘ilélch‘ifnﬁf?odlﬁﬁa@ﬁﬁﬁd’é’ﬁ?‘?ryo Sfeerit o Bne or
nmor e J%ccoYdihg to Xh ?%?di}ﬂen{éftﬁ@ ge@]gm i¥entibnd O al i phatic, wherein up to three

nmet hyl ene unfFts o are optionally and i ndependently replaced with G

wherein G is -0-. .-C(O-,.-N - r -S(QP-: .and. Yl. | s i onal and

i ndepeEMl ?: 16y Byl %F@lfﬁdtsgﬁdﬁaéicocga%?‘@?ﬁ porrigyn ﬁ()jfsanalBésegna?e?dt %‘%IH% ng 8
menber ed, s aliiad ﬁgsiti&%écbﬁiihg'tdwﬁéﬁwd@heﬂ,of@ﬁe prdbeny irves@dryr at ed nonocyclic
ring having 0-3 heteroatons independently selected fromnitrogen, oxygen,

R L e T et e U e S e U i

sat ur atgdn ePBbdindt yf B patseitabeshtiony ful ly unsaturated monocyclic ring
havi ng 0-3 heteroatons i ndependently selected fromnitrogen, oxygen, and

sul fur, a 2 J . i : r fully
ansat O T T b o R S et | y

sel ect edcdripmtoah eobodimenx yhidn prasant iswnition; and ring Cis optionally
substituted with one Z and i ndependently further optionally and

i ndepe I ' iow r & fhtsricadn Ystenydcdogdiapsent , or
a-10 gpma%ﬁi:%lQ\%g%gﬁﬁgh@\gS%%%I?%rﬁecgﬁgéeg?hcglag% units of Y2 are opt ?onal |y
an@si ndeperddithény of dplmewdt nventia®; wherein G is -0, -C(O-, -NR)-,
or-S(O p-; and Y2 is optionally and independently substituted with one or
more Jqoofd | BIRBISAkimIRied sCRSAICHaSaiutatieghr-tpadfer alifymen sahuiqat ed, or
fully unsaturated nonocyclic ring having 0-3 heteroatons independently

sel ect edcdrdmgmtaian codpedimenk pfyda presadt IBVTIOR; or an 8- 12 nenbered saturat ed,
partially unsaturated, or fully unsaturated bicyclic ring system having 0-5
het er oghory | FIEEEERdeBhplfictiakcrahait dihgamuitahdgerfabroayigevystandcsurtihgto and
Q@ is optionally and i ndependently substituted with one or nore Je; wherein
Y2 and agenzhodiment obgerprawseventkdcRR i s i ndependently -H or Cl-C6 al kyl
optionally and i ndependently substituted with one or nore Ja. Each Ja is

i ndependently halogen, -OR, -N(R 2, -C(OOR -C(ONRZ2, -NRC(OR,
-NRC(O OR, -CN, -NO@2, or oxo. Each Jb is independently hal ogen, -OR,

-N(R) 2, -C(OOR, -C(ONR 2, -NRC(OR, -NRC(OOR, -CN, -N®®, oxo, or Cl-C6
al kyl optionally and i ndependently substituted with Ja. Each Jc is

i ndependently hal ogen, -OR, -N(R) 2,4-C(OOR, -C(O)N(R) 2, -NR C(OR,
-NR C(OOR, -CN, -N@®, or d-dOaliphatic optionally and i ndependently
substituted wth one or nore Ja, or C3-C8 cycloaliphatic optionally and

I N -



enbodi ments. [0028] In a fifth enbodi nent the present invention is a
conpound represented by structural formula | or Il wherein, ring Bis
pyridyl, worawaydsz pyrim di nyl, isoquinolyl, quinazolimrgir/uspymiosspsri dyl ,
pyri dopyradazi nyl, pyrrolopyridiyl, pyrazolopyridiyl, pyrolopyrimdinyl, or
pyrrol opyrazinyl, wherein ring Bis optionally substituted wwth one Y and

i ndepe o] | FIGUT tihephaogtapiptllvstratidg/anearchyi of JEQe febeigated 08 ab $PD: panelangi t h one

or nore Jc an e remai nder of. .the variables are as.descr| ve or for
one ofaﬁﬁgaYng%gﬁWW&&$49Wﬁﬁtﬂh@ﬂb% eﬁ@ﬁ?E}H%%ﬁ§@%ﬂﬁﬁets???%ﬁ”%%@bdinent
the presghptiohnvention is a conpound represented by structural formula I or
Il wherein, ring Bis pyridyl, pyrazinyl, pyrimdinyl, isoquinolyl,

pyrrol opyri diyl, azol i gi r [N e iy rol opyrazi nyl ,
wherein ring B i35%E§ﬁ6ﬁ§¥ﬁ¥ﬂ§§%§?@¥ﬂﬁﬁ§B§ﬁ?ﬁkgﬁgﬁ#“%ﬁ@Eﬁﬁgependent|y
furghegogigd an oaal h¥irndiddndependanidrymsofhgiortioi ethnvihtchratsdeflddicrohipe Jc
and the remai nder of the variables are as descri bed above or for one of the
first wbrodigh o suemhodimsoteiibapissetongoiopnAy idustiaisdn Effpodtfent t he
present .invention is d.r f or Il
e o nb g B et B e SRS SR PR AR lns 1§ T 1

i ndepengigatd foried bhemoaniithadtivonad.| Yhefidt layeiepi@ndelntddsya Bobshartngt 820 wi t h one
or nore Jc and the renminder of the variableslﬁre S escri?g&}above or for
one of witetopispEgce; R2okitd menerials Blvsaipdrahf<re pldp oy thighe GO embodi ment
t he,pr fy | iR il R’ nusked &t plesdunall @ | or
R e A e D S M e A e e

i ndepengpiidd at other phrionanftheftdvoctznhgl (andillustipdndesecpyd kyprstlidtineladesd t h one

or nore Jc and the_remmi nder of the variables,are as.descrj ve or for
one. of cpmEoldeatel 1A SUBRIPEdr Thataoad Rt SUa B RRPPORED! TH RGBEHT S
pyrim Ciﬂi@/h% fRh rQpadty tRURSY bhdtherd AR i proidkd todepend et fiow f ur t her
and optionally and I ndependently substituted with one or nore Jc and the
remai nabanmed 12h&owahe apited chamneh$3Waigbe lasadomybes te tyothappels BYesIse fir st
t hrough fourth enbodi nents. [0032] In a ninth enbodi nent the present

i nyent ifpend]s BICE QWA UREnSIERIdERRahad diYgraty efet poradn damintegrdtecdfluiliic ohiyer ei n,
ring Cis selected fromthe group consisting of cyclopropyl, c clqpentyl,
cycl obunyh actegiefl pheifign accoyding Freaeeippodipgaigfjthe Bsfiﬁffrﬂwenﬁgf{ 2% R be seen
pyrim di nyk, 1yl ioh™ ! ¥amabPliylia igxRetarol yl
thiazof??&ﬁtH?ﬁggﬁg%%§¥#Q%?%é&#%bﬁ?ﬁ¥bg%gé¥#¥?nyI,ggyﬁgélfdinyl, '

pyr azoltheleimy bauseeindabedniedid0yd defae dawyivardd ilerayannydhing offf dredpamyf fluidzocanyl ,
di azocanyl, triazocanyl, indolyl, inpdazolyl, benzim dazolyl i.nal yl ,

qui nox AryTine e Rt chisesh bit aherprdingly s sy ing: g Presthy il ot

| sohhi azg %ﬂh&}ﬂy’ ac%%?eospﬂ\;l}{ sySRIAZERBMEd s@AARAGYG) BRBAEY120 can be opened

azabi cycl ohexyl,” azabi cycl oheptyl, azabicycl ooctyl, azabicycl ononyl,

azabi cyalcbmed Py mairgzabnbyenk dhery Hesingidazabi cycl oheptyl , azeti di nyl,

i soi ndol i nyl, isoindolyl, dihydroindazolyl, dihydrobenzim dazolyl,

mor phol jp3), Aﬁhé@%m(}mm Al 1B Hiubysle G didithel 108HbsitydaRywes thy | |

di hydr opyrazinyl, tetrahydropyrimdinyl, dihydropyrim dinyl

di hydr opbstrase Y10 aefl thy ¢peipgirlayes 190, thisipayierudar geerasiey {5 not required by

oct ahydr rrolopyrazyl, o r r 1 , ' yl,
oot anydr SRV PEESY I esea L RIEE] AP hiep LA EKLs, uBSh AT Al LRk

di azabiwysl adetl chidbeRZEO.apYsh upandivasDi Bloeany laltiresheinty @ siaplerlayeg of s

i ndependently optionally and.independentég substituyted mﬁﬁh oaﬁ.z nd

i ndeperfdenend coniral pesrilgsieteshin Gk 19 @ddS: seae erbRAoRNEHELGE aGPe"p and
the rengi [ qgﬁ@ ' RLRVEs OAdfigbnAnRe of the

si xth gikgg@%ﬁf%“%$$F§?&é§3b§§€ﬂ§$‘?ﬁg |réﬁgfﬁpough %ighﬁh ndly?

enbodi nehosglh 8@33hallyopentvahvehs 8hbswatedenFIGhd AparelsEhtnormelénelosnd Vadves are
conpound represented by structural formula | .or Cis

. N rein in
sel ect etls¥ PIovideA &Y sFbePiBIrsfeseribyy! ereipy (uswd eydinary;s Bﬁ%??f%@gk |,
ph |, j: 1Lyl s (o [Pa}F] W&l yl, i mdazolyl, pyrazolyl,
ox§¥g|&Fg%%h%i%%?gi%ﬁi@?iPﬁ?ﬁ%%#g?gz@?é??@?ﬁ&%, nmor phol i nyl, azepanyl,
di azabi cycl oheptyl, di azabicycl ooctyl, indolyl, tetrahydropyridyl,
di hydropyridyl, octahydropyrrol opyrazyl, octahydropyrrol opyridyl,
oct ahydr opyri dopyrazyl, octahydropyridopyridyl, thiadiazolyl, piperidinyl,
pi perazinyl, pyrrolidinyl, diazepanyl, and oxazepanyl wherein each ring is
i ndependently optionally and i ndependently substituted with one Z and
i ndependently further and optionally substituted with one or nore Jb and
the remai nder of the variables are as described above or for one of the
sixth or seventh or for any one of the first through eighth enbodi nents.
[0034] In an el eventh enbodi ment the present invention is a conpound

o M. o - o - . rr




gisOor 1. t is Oor 1, or alternatively t is 0O, 1 or nore or
alternatively t is 0 or 1-4 and the remai nder of the variables are as
descri bedwalkowa1ess2f or one of the sixth or seventh or f®cTarsgoonsises the
first through eighth enbodi nents. In particular ring Cis: gis 0 or 1. t
is Oor 1, or alternatively t is O, 1 or nore or alternatively t is O or

1- 4 an{oa4g rlempmiﬁcr embofdln@nv&h‘!q abbtexe A1 Qisfabrirasesrorag gasslayepihat §r one of

the sixth or seyenth or. f one q [ f d
enbodi HaRtRarenf: @éﬂ'}‘ngl ‘?Puzgﬁ érﬁ)é LA %%ﬂgwIneﬁ? E?%Aé%%%ggéﬁe%%e%ﬁeon is a
conpouq&gtl{e%pgsw{cqgatgﬁalqﬁyewt ural formula I or Il wherein, ring Cis
represented by a structural formula represented by:qis 0 or 1. t is 0 or 1

or alt | I fdidcHipand the
Pemai nd2aL; “GiRtnleg i a6Rhio PR LR, Bia BB AR o el RN oS i
or severmd) pi’édlfc%rwﬂlrlyloﬂ Mi&elgfrequie: thattae 1rttdfgramg flugligbiiips twbodiveseht madd n t he

structural fornulas herein when, r ex t(()é s _attached todN when q
is 0 theaxprpsivelend mdaugepumbetsn Tﬁ“ﬁﬁ%ﬁﬁe%% F%ﬁﬁ?mtlmée PBEERTYS nvent i on
Is a C%?ﬁ)c%%qn%' gﬁ{ﬁ?ﬁgtpﬁ%egyess&l{) bW adndf gﬁ?é{\@ ukef@l inl thatMIgd @ikl IERs ih S

hal ogen of and t e remmi nder of the variables are as
descri hade ablaves OCuf‘remtly) rIFﬁZmareéaiynctatad wingtelideter sii¢amougbirasesgiitpaters

enbodi nents. [0043] twent odi ment resel V. s a
corrpour"i‘éltlﬁa ?re%l@ﬁiraé%ﬁ e§t‘|“i§’6‘t 3‘iltsf3&3‘r?ﬁp8pfuitlo P‘inlc IO%PI 2’6 ﬁﬁlglr@gtc‘%&@fééal |y
aCﬁ?pt gotvﬂfcg 804 h(}ﬂ"@&%l%h@ubs(ﬂratesthﬂ{ is @&ﬂpﬁﬂﬁ@wﬁthlc&ﬂnﬁhﬁlﬁﬁﬂjﬂd@hblﬁ is O

ﬁternatl%/ y t is O, more or_alternatively t is O or
1-4 andemﬁt@ndmmn prdesssiog eqmemairl(égmvestlwép%e%ékb’f& use b OeSHEoR or or for
any one of the first t i 44] In a twenty
first TaiHetfsCbRd 18y Se a?erﬂ ve% I’ngggﬁg%f?\%?n%%gr esented by

structural fornmula I'V:1V or a phar rraceutl cal ly acceptabl e ;Ig%':acth&r eof ,

wher ei r{06|26]s HIGS R eddHustratesa pimtrdibier @EIsessf1ov fey fé‘?mftm% An cor
alternative ) a r

Fermi ndee spopli st uppRkelithferon S G DEIUEALS b shiur Dot RIGbEC s
t hgsf i reftmdlbFQugss Di NRE@edvh ag Iﬂbpﬁlsnffad:esof th@Qasiraten The suismage is typagady

enbodi nent_t he present invention ound, represent % uctural
f or mul &0/ FPI} platq, pychgs 2 Getpp gansln T L‘? mg! egg‘ ByPR af%t}@éﬁaﬁm?%&? Wi ¥hdone v
and i n%z%ﬁﬂgsﬁﬁtlz?é dsf tjﬁh 1@%63@@%(9 tfe?r%ldnyth@%strﬂt@?%@dﬁ@ﬁhbé Srhsttheut ed with

one or ‘nore e remal nder of the variables are as described above or
for or draer cinghsarfeniofons. hAsMﬂlsbe deseribed throvghouythe ipresentepbeitiFaiion Sie alda6] In

a twenty third enbodi nent ent jinventio . ent ed
A AN R I R B e R L e S i
Wty OQSIGYZBrllIQﬁrﬁéSrtH@i‘di‘ﬁﬁhoﬁ Q{I;B'Ib'ehg' thMu\gﬁ%ﬂ@ﬁfe cbhtivg [Bot@s Jofrah @ydstommedict he

renmai n the vari abl es are as descri bed above or for or for any one of

the fi rlayertﬂiﬂwgﬂylngmWlbﬂr&f%@ncb%é@ﬁlﬁré‘?ﬂt@es [ mohejlluspatgd epbadipeng (he n
embodi g ctkm%ﬁrs]%f B} %s?cgr{l%;? nér (8% 'thads QBQH@?Ide?Bf G5 GUIE eallifeS tidGyur @l

for mul & &rel ring |s se ted romthe group

consi st foRdingfa lﬁy&QﬁAt%ﬁéﬁsulatBsrﬂlﬁﬂ’mbldﬁyhture@randlpaz@cﬁmmyhm lsydrsvedlyingehewi t h one
Z and independently further and gptionally s bst i Eﬂ:b h one or nore Jb
and themﬂ@rﬁﬁtﬁrférsuﬂbl@ﬁﬁfﬁé@qt@ﬁloééhea{ﬂ%‘n%nﬁél Frised ‘or for or for any
one of the first through twenty third enbodi nents. [0048] In a twenty fifth
enxxdi n[&)nm]t hEI(B &S fhistratay @ sddood smtssuatecﬂiﬂpra&ndnmmbq:reﬁemlédeam}res22?4ct ur al

f | I 11 IV wh C ted, f
cg:lgr s? f%’@e‘é)fhefﬁoﬁe rffrtrﬁlﬁ@wme% }eﬁ‘é(?%%"'r‘gig ﬂﬁl\dgﬁﬁé n ?‘;e ﬁ gu tfsyrgt with one
Z and | poeRe %g(ﬁ] bty §J ' Reherdl] %e%&th@di@th&e& 'Etpﬁ)trinttldé eldméhishllg@tedrinnor e Jb

and t he renai nder o the “vari abl es are as descri bed above or for or for any
one of Fie 2A ast2R hrecisphapplieattly tot G, dCemﬂd’(H—? nJéﬁlti@ﬂdP@Oﬂ@]i thah igsamdgent y si xt h

For mil acbodimenf £ gRcimgunk Prbop s BT el PR H R A pah e o7

congj Sth BhtQrRiPB6IdHe Mikos. %p@;{a@ﬁpl@xhe sesabnaiblazt@ﬁaﬂyﬂayesmb§plbﬁlmed1mm th one
Z and e remni nder of the vari ables are as descri bed above or for or for

any onethidk, ahigoughroglier thicknegses awene pded Mithindhp sefipFh e PIESOLEV P, t went v
sevent h enbodi nent the present invention is a conpound represented by
structural fornmula V: or a pharmaceutically acceptable salt thereof,
wherein: Tis -CH2-, -CH(Jb)- , -C(Jb)2-, -NHor -N(Jb)-. t is O I, or 2.
nis Oor 1. wis Oor 1. Jcis For CF3. Uis Zor Jb Zis Y2-Q2. Y2 is
absent or Cl-6 al kyI optionally and |ndependently substituted with one or
nore Jd. Q@ is Cl-C6 cycloal kyl having®0-1 heteroatons optionally and

i ndependently substituted with one or nore Je. Jb is F, -OR -NR)Z2,
-C(ONR,, d -6 aI kyI optlonally and |ndependently substltuted w th one



Y2 is absent or C-6 alkyl optionally and independently substituted with
one or nore Jd. @ is Cl1-C6 cycloal kyl having 0-1 heteroatons optionally
and i ndepeodenidiyssaubstituted with one or nore Je. Jb i $CFUS20R05t55 R) 2,
-C(ONR,, d-6 alkyl optionally and i ndependently substi tuted with one or
noreJ . Jis F, -OR -NR2, or -C(O)N(R) gﬁ i réis ¢

i ndepefodast | FIGQE illusgeptes the sirrefureHiabreated WddP- Pﬁ@ IQ/VzEF‘F GPRieupion,

descrlbdg?a%?(\f?% ]fi% a}%m _Rﬁstrta 3t0vi§[5trpy \égrptpln) g{éogjcmgta(}dnm

parti cif the nder the vari abl es are as
descri hag] abeka@r20es reanyweaneiltdstratee i th;F tseupmehhemtrufeﬂ@ms 2220053] In
a thirtieth enbodi nent the present in C d r ted by
St T Uct wihih droenIFEmVIEH o PUNHAC QFBelAL et Sy A BT ST

t he§ eo%l \Aogecgreltr& ch&)ﬂe?s 1n(§|5)|rr% devi é%la‘(:s]igrli’s) It shoug Qé)?l@ttail_l tzl'za%)e(g_slton%nbubl) . Zt olr S

b Zi §tn¥o¥m@&24 Yenhigs Bhisiedto wbs@h&eGZE»QIduylhg @pbsmlmllt piocasing sieRspWhEnt | y
substituted with one or nor H@%g i.s Cl-C6 cycloal kyl having 0-1

het er oarwidss sprchaned Mg R AR FEAM v substituted with one or nore Je.
Jbis F, -OR -NR2, -CCONR , A -6 alkyl optionally and inde gdently
subst i (00200 AIGh2GriBustratesvhestaucturd of E1G: 2B igRn IHWWZOHBEUTa@?@‘RY(‘ﬁé)ne each

Jd and Je is i ndepen N f ari abl es
ar e as BREPP 5‘@‘&1” &gE?JB %/1? oﬁ‘H Bwogh"é‘ Ofl:th?ﬁgn@ﬁ&u ﬁg? gd\}g%t H%es rlr%%}galtér?e nt. In

pagpi Clétege(h ndd s&thagﬂ'é'%ganne%randwévméﬂﬁbrfﬂéa i aﬁawncéMstcmiﬁertchﬁatvaatlllayﬂr@@anar e as
descri be agoove or for any one of the twent seventh

her ei n bé(ahgn@lrtormcrteﬁthﬁleah‘szH e cstentse ane el i the afip'of Ayt f%ﬂ“ﬁ%r}qé’r%vé ebson
atonms can bst it ut . Srsos @OForibe® nidRe 5
car bon &% 1re§8v?r P g‘ﬁ otﬁe §to %grg H?the%& 9%@?%&%}0% or one car bon
at om cafParsiddhi t‘h@‘p&@ent[s@%ﬂ]:atm dﬁ@ciﬂbﬁt@tﬂa@lsehlmbordﬁgjﬁdm % number

range of atons includes any integer therei xa haV| ng
fr om 1-strugiissredensty Havieagd dyringal I%Fne&tﬁ‘tlg(ﬁsg&[ (}g rg)eﬁ@a %eélg’oﬁ & the
r abse ﬁﬁﬁ&ﬂl@éeﬁ beBvarRale t he
rlg‘;blpéocc%seess ahgtﬂﬂlezfﬁ IPQ&ﬁie g{iﬁ@%ﬂggﬁg@rﬁﬁﬁ at is the variable does not
r epr eselstaferit 1ayaror Oge oﬂprshrmfry sitibins Ihe[:a@O‘S@l]llth@gtl@P ANt VAHREODS, 35 used
herein, refers to conpounds that are not substantially altered when
subj ectfé@ldlfléattﬂ*j‘ﬁeﬂ“fjlagﬁ@at%e al | ow for their production, detection, recovery,

storage, purification, and use for one or nore of th@r}ﬁog oses d| scl osed
her ei n.[0030]s OREG.@Flbdimentis, remoyalaﬁlseb%@ﬁﬁp%tﬂﬂo@rth"ch SPYHESsi bl e

conpound i s one tha bst |t treRbre@212,

t enper a%“ih‘%“%ﬁluﬁf@@@g H‘rﬁlde]gi—l S#?{n?‘%g%k é’éﬁ%% 2cl)? e |s\sé’?§ir%e&$§rH f%t her chemically

reagf 1 Ve eRAM dubQidBent Prentived Q8aE pasit@akhing QO&E]caW Ithetqwsialrmqméwl@es or
"allphatic group”, as used herein, nmeans a str hannel

unbr anccbre:dlyqr soitalhe prechses IOHPER SEAFEEL 4O Jis131al! sit’?tecé‘idﬂﬁ;ﬁgt %ﬁ gwscafl Urat ed or

t hat CO r n%erlsﬁbdtﬁtbsaﬁ@ﬂ@h enoldnl ess

ot hervm rgFPfgﬁ{erﬁF gﬁ(‘ﬁpbﬁ:ﬁ 1%%@%@%%%}-%@% 20 al i phatic car b(g)n at ons.

In s Omfeﬁrtmctina&mnst;onatd phme scugnetipesteont aifiG1 28 0Asiliuptizied & ElHBdrAtat ons.

| th nbodi t | t t t
[ St | AR RO PR S S L BHA H 8 C R B L0 &1 BHATT € 2 o

ato g 0ol nth%ﬂ%h ﬁf&?&n%[ﬂ?@éjélgﬁ&hén@tda@?fﬂ 1a§e@l qUp SayeODS@EAN He-féba«tatq&hat ic
carbon AtH ?’) atic groups nay be l|inear or branched al kyl, al kenyl, or
al kynyl ugr@pisessSpaniithi © th&qubeﬁorllmxﬂr ddé, Additionpldayss can b ?ré?éildF N et hyI

et hyl, isopropyl, n-pr but Vi b 0 qy

tert - bupiet e g@@@]ﬂnﬁﬁgé’%lws% 1) thé‘é“ ﬂlrsﬁ ?Shg‘?‘e:g%%%eﬂgﬁrs&}hﬁsag%ﬁﬁgg? i

strai ghtr anﬁﬂﬁgllﬁj”l@r@ n6atehdby & RgaROfopd bethe @idretitihkariph Aessrhwe&stdher ein
nmeans a s t or branched chain hydrocarbonconpri si ng a?gfa or nore doubl e

bonds. ﬂwlduelymneanmgdd ‘orpstationtiohtbe RROUREARRNAS Wy the SoTa 6125198 hed chai n

hyd b ent the
"2y &b oalpt Rarin ool s B RaenkydRhEpRaRY Syt Bl P EpEren

refers Egis@ndgqjﬁt TRARRRL lvﬁlcifil}ﬂ@cﬁtﬁhh &aﬁ@rshhncnorrstthmmlgh gher ¢lagompriiclayeran be
sat ur at or contain one or nore units of unsat u‘;atlglpén?%grglgythree to
I

f our t eeMareongrodadonssing Sies chpnacls &t ARG YPUE S&ep 5 crag Y

bri dged.carbocyclic r|n e Qpinvigl i c rlng
systens! 1& géc 3%0885 %55%{%3}%‘4 :@Wh.lﬁ’go’%glrﬁmé%%%éfé‘%tsy g\ﬁcel or nore
non-aromati c carbocyclic or heterocyclic rings or one or nore aromatic
rings or conbination thereof, wherein the radical or point of attachnment is
on the carbocyclic ring. Fused bicyclic ring systens conprise two rings

whi ch share two adjoining ring atons, bridged bicyclic group conprise two
r| ngs whrch share three or four adj acent ring atonms, spiro bicyclic ring

o . o o o o o . p— o - L T L o - N g,



[0063] The term "unsaturated”, as used herein, neans that a noiety has one

or nore units of unsaturation. [0064] The term "al koxy", or "thioal kyl", as
used her evo,20roaf1e858 t o an al kyl group, as previ ously defcmasoanssehed t o
t he nol ecul e through an oxygen ("al koxy" e.g., -Oal kyI) or sul fur

( thioal kyl" e.g., -S-alkyl) atom 065] The terns_"hal o
" hal oalcmnyllmfcatmlh alith the ¢hanaels are nc&ml[}psrrﬁ@riéar RBRYSes PhFlarityy (Jr)lféfa‘Pflfiftilnar y

"hydr oxy.al .k ) case may be,
subst i cHd s o S s 2 o BLOE HlodRigRbAo Rl n%m i
perfI uor i nat ed al kyl groups, such as -CF 3 a ﬂro CF%C@; The terns
"hal ogéd31] " HGe3 1S asignplikisd ﬂomggﬁ‘t ’:Hus@ptm%a mejod,of fa lﬁétl lo aliphatic
and a hah P16 U?&lﬁé foeined
al i phga ?‘%@P glté pr@l%‘hg%ﬂeﬁﬁ%%ﬁtg8?6%%2?\96({1&103sgg ﬂgﬁégﬁtee or as part of a larger
moi &ty imSuded pravidihf ifirst s‘uhstfdté(bawﬁg fitsampoldfepairésy(310). dﬁenereégeﬂ@atrrytl refers
to carbocyclic and _or heter aromati.c ri,n e Ler aryI
may be SBRE@LS in@B L gPaE’?@@]a%tdf 9\}‘/‘}%‘5 fﬁh&“tse%fﬁrfm&ﬁ‘?r‘ghgr? temf%@%% reégr bocycl ic
ar omat il e'le@gmgérﬁqgﬁer ha¥Emaa by 1S ROYsIrE (D Enchppitiglthe/ mSidfeht@dres
fourteen i ncl ude nonocyclic aromatic rings such as phenyl and fused
pol ycyahd eakingnamiact wrthgpostym’s ofrthei firststibsthate wBoroomeghiskerdayseyBe i ¢ aromati ¢

ri ngs a fuse othe |nclud yl,
1 ant e s R e A b P aad e TREAL kompre AR BY

" c3pbocyiakd fo @&Qﬁ@ﬁt's@bﬁﬂa&gﬁlélﬁsln' sbrme®mbHAtnéies, ehdsupipsrt dulgstatefoims odu Ch an
aromatic ring is fused to one or nore non-aromatic rings &iarbocy I|c or

het er o@peiidncf the enthosgd nrqid asﬁdr dretingyfPrgs i AL FlastABSHE HYRT- dlAe Trst
phenant to%gleg}/c c}ﬁyet?pis é%{[ L nﬁ/t | dr éb%?ﬁé&?’régl é?%r;ﬁao}t@%bgt &Lﬁjingoéf mHHbé}tof of

attach crin ter eteroaryl’

“het er %@b%ﬁéﬂt@mcesdﬁﬁg semaintl ardenige dlcnii@ibrebmn%berg]mla@ Tang al‘th@t@r Oal’ Omit ic
group , used alone or as part of a lar noi et roar al k or
"het er deiniigahk Hxsy elaStOereelﬁéaxeé thesp fgﬂﬁ)ﬁtf%tert St&r‘% @ﬁ’ggraﬁé PF‘?‘(? to
foyst eqp 0% %ﬁéfori\}&ﬁﬁoxﬁgf g fﬁ@%%Y&hérf& 1 ehRak ABBeh Girdd HBSMBREMBAk YEYCl i C
arofmaticrin I ch a nmonocyc aromatic ring i's fused to one or nore
ot her aheprbémt invengon Hatepoaesges Wlhmeooﬂe concurnéyi ng het er oat ons.
Al so included within the scope of the term"heteroaryl™, as it is used
her ei n,rpp$212 FhOMRHOR aVRIiEEuAR RbAR CsebditDsubStrdttl 88Eng Sccone nwld faales
non-aromati'c rings (carbocyclic or heterocyclic), where the radical or
poi nt  aB1Gtanddhmeing aisscand et1¢$e019¢rt$rﬂab’¢r(9nrthﬁ93008€1 syhestinie B19)- Hist &peabdmt i ¢

ring, as u erei.n, for exal [ crrng
R R R e e S B

at tagchnephed §sn@gta kh@e Sdatin sEetHer fign dpanplagiag tpfochﬁ érrrmafmﬂ argrsocqmsi

i ncl ude pyrid razin r| m di nyl yridazin az e)4rrol yl,
pyrazol Sg]abstratt%i %tﬁé ed (6@%/)@% g first %%PWPC lajtepeHs i;qygts arg %f}%s %}11?

t hi azoI i ncluding, for exanple, 2-furanyl,
3. furan(yllzz) tﬁi&}n gt;ogﬁoylthlc?élagtghﬁg @&\?At?(xle. 4-imidazolyl . 5-im dazolyl,

3-i soxazol 4- |soxazonI soxazol adi azal - oxadi azol yl ,

2- oxazo[|09153/] 41téka%16|b9|appf§mé$?§zthw eS@Céjgfr%%rlg‘rlﬁf@?%dg}ﬁ(}o% (%apyr rolyl
2- pyrr Yolnl 160 Ol R¥drt @Y the predeif inverdiony | ,
4- pyri n£|9‘J éul@%ﬁ%}ﬁ/?f ﬁr%tmlcaﬁi/r% h I?gyarcrc %gg?ght;l ein t hi azol yl epzet hi 1azoI

5- t28i az@th¢f s,eqiaemcrers af stkyd mapalsp ﬂaa:potfytmedt ascoulig tplalternativi emppdimgntst r]i_‘i%é nyl ,
car bazol zr m.dazol ben benzof ur

benzot r‘f’é?tﬂkyla erﬁ‘@h‘éeo‘frﬂli’&ﬁélolle Lgllvyrlmonb%?‘&ﬁ f¥‘g&§‘z Fq% Ybatlined

I soqui ngdolvBYH a gl Ykder ! Wr@@@r,\/the nﬁi@‘fﬁﬁﬁl Rydps iIRRTElcE QXHIGN Yinay include

i sothiazolyl, 1,2, 3-oxadiazolyl, 1, 2,5-oxadiazolyl, 1,2, 4-oxadi azolyl,
1,2, 3- mnlt@tmmbtstepﬁ tnatsnasﬁvea@hrﬁ)zmleg} jin vatrlqalszreqq@rle% ag ApPippriate to the

125th|a urrn | I (eg,

2- qui no’lnfihvy}‘%lua% %teéuf RoPSAyTS : aﬁgéur %10 #’b% i ge(irl égﬁﬁoﬁg{i d?t‘?/#h?% dfbié

i sogyi n;%lrhanln applit&RaY] DAk Iowtdmzop sraﬂll 1a@nwam Wloumyr’e&ognﬁze(}ﬁm \}arfa‘henst er m
"protecting group" and "protective group” as used herein, are

|nterchamgé@bm@ﬁawﬂiﬂe¥@¥“@% an agent used to tenporarrly bl ock one or nore
desired functional groups in a conpound with nultiple reactive sites. ' In
certain enbodi nents, a protecting group has one or nore, or preferably all,
of the followi ng characteristics: a) is added selectively to a functional
group in good yield to give a protected substrate that is b) stable to
reactions occurring at one or nore of the other reactive sites; and c) is
sel ectively renovable in good yield by8reagents that do not attack the
regenerated, deprotected functional group. As would be understood by one
skrIIed |n the art |n sone cases, the reagents do not attack other
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isomeric (e.g., enantioneric, diastereoneric, geonetric, conformational,
and rotational) fornms of the structure. For exanple, the Rand S

conf i gur avpanr/fiess2each asymmetric center, (Z) and (E) acwmhiseodvosthes sonmers,
and (Z2) and (E) conformational isoners are included in this invention. As
woul d be understood to one skilled in the art, a substituent can freely

r ot at e[C03LnFIGNY is psimphified sthsmasc dingrane ghap RS fahrisiiinnsysigBMACCoRdiRgOas al so

represents 077] JTherefore, si.ngl el r. ]
enant SheRPRAnELerBF aiher vl & PELARERACHIR b AR S cBmniiicaiSn
m Xt ur @§thQontrbBeri36s ant c6RRFIRY AEG, vitiich W d1du in fiuié caampeicafiort Weh arvaenton on.

[0078] Unless otherw se indicated, all tautoneric forms of the conpounds of
the i nyewes 622, as eonfigpradrio prayideenmerobable yacyusy keyels & theVgessR CUS t i onal |y,
unl gss ,ot her wi i.ndj , ' |HcdifeRhs®acigant to

i ncf udécg%rﬁbn&tﬁgg e?ﬁ)g? ﬁ%%?’f%? tv%“tlhl%glryékﬁﬁlti ﬁigﬁﬁgggﬁggbgdfv%ﬁ% 8r nD(Ce

i sot opiesalsla¢ asundtined paticos, fofexangpailigher vaopou iedsl 41 eiipieraliporgomss ent

structures except for the replacenent of hydrogen by deuteriumor, tritium
or t hetheapit et APILENS- a ACRP UM ORI o] S%&-‘“Qﬂs %‘F‘ﬁl i%??é%f“&%%?%b"r? R Wi t hin

the scopg &Ier‘i I8 ehfbbaHhdre rﬁius§gﬁza i PR ARk thid&8loktequired bexanpl e, as
analytlcaf ool s or probes in biological assays. [0080] As described
her ei nenmbbéineeninai thapesdent dmpotionsTlod mbHen/rotetéon stage prayidepionbaedress de

substituted with one or nore substituents, such as are.ill .at .

geh@r alflleﬁg‘?{@ AR PPE erBPocg’gle%txgﬁfﬁ Ppiey EEVU;%{? f‘?écj{ﬂt%ﬂ'onclei UL ?I%g u‘%c egg’sté% , and
Speci egq ,I%vfd'e& by YL O, thAL£i 8l Irlsi D gRRRI0E Elead il afehabilithe phr ase
"optionally subStituted"” is used interchangeably with the phrase

"substi d or. unsubstituted.~ I.n general, . t: i t Y et her
prec edé@géj t%élr#épﬁﬁ%a&ep iSBSrPSPﬁl%/d' 1 r% 1rrll\g r,éd iy é)%lg ?g %ﬁ %ﬁgt Y%H?Igp? ?]gé:gegrréebn%ndo

hydr 0ggacdnadiuB@take isRuppd@icd @y thé mdtibheatér hagdel O adticoai chficldng preei f i ed

substituent. Unless otherw se indicated, an optionally substituted group
may havidusiratadh stay g Previded ©4bhmetipRiotaiehirgs HOsPSPER Bt ey dgsp?n and

when not a lidd QR d ' ' #ose. yutrgd wi th
m)ﬁg t ﬁé%m%%éﬂlscgggtu?%%%twge gs(,:tt?zgéés @rsgﬁﬂgég%gﬁsﬁn’g%%?%tﬁ?@t he substituent
may be vatibevadduen seartinotiodof pasiteomt enablee therspbpogé supparted BYBE|VaQy t hose

choi ces and conbi nati ons of sglgstituents t.ha i

| t t abl t t
are coshifpt dag gibs cENsT ctReddB MR Qﬁah ﬁlir%ﬁgthqut B% pg%%ﬁ e nte f or ;J ﬁog ;e

of ordipatiy.sfch!! in the art and may be determ ned without undue
experinmentation. [0082] The term"ring atom is an atom such as C, N, O or

S that |s.,i.n the.ring of an omatic, qro . | L o o

non- ar Jhﬁ%d]c %81353188 Is?'%teri“i‘%é B BoNEF ﬂnaggu%lg%/t?att%ﬁ%sﬁéén% %éﬁlﬂ)m IR an
ar gfat i\6itPEodiIMe A4 5078 kiould BEnGE@that bigniRar kd 1hg rS@I0AADta0ON Biake OYB ML @thom
bonded to a hydrogen atom The hydrogen can _ be optionally req%ggg dwith a

sui t ablnscessirytthatuegmaligpmsnpsystemy 440 be sontealle by kg eqnuiglightigee 65 does

not include ring nitrogen ' I R Ivmnegl Wa, rings
are fuse(l.\edi.leq%cao{%)cﬁ it ??ﬁgganstﬁécsog ?%) ﬁ?@ﬁ%@%&%@@ﬁ (g(gésgﬁg}tjoi cl i de ring

car bon @erdibrd rogemn gaineitsyvlan4oie usdd toalign ehedmpstedtes dshhvsttatweyn dile. 20Gr eady
attached to a nvi e}%@ot her than hydyogen. 00841 An optionpally. substituted

aryl gresiep taBonsbng alde klaslomericdgyesotoraed op e FPSHIre AR RSNt EbI e ring

at ogs, whi t ' ilokUSptical EXaERIsCEndfhe ik abI €
su%sgfi t%@hﬁ‘g“@%@ﬁgg%ﬂ% e?ﬁ%%%‘%ﬁ%%@ﬁo? l?n aryl Sgroupei ncl udes
R(r). ROhsofddinaryBskill in Bk art-wquld FcogiiiRa manBRariatioDs GOREficat@ORaand- CSRa, - CN,

-N®2, -NCS, -SO3H, -N(RaRb), - .- NRENRCOORa, - NRENRE OOPRa, - CHO,
- CON( Raaia‘ﬁyf}atw@i:(@P&K‘ﬁgggfﬁt@%gw%@fﬁcfogﬂ%a@ oRR  PIRRCSRa,
- NR iné i i sNReY iN(RaRmeri
- g%&m,lnglﬁ%?@%%ﬁ 1%%%%)1? N@V%%Rﬁ%l?b ) VS %HSNRa)I{’g{g( Riaric

- NRc SOvG e Blls ormedNRer SO pilastrats @) ke 5. -ThespropgmiRariclvls o) $RED wher ei n
pis 1 qr 2. [.008 Ra- Rd are each. independent.ly. - I'Bp-_;a;i up,

ar o¥at i Iatgy lét?b,owﬁ%}'ﬁ%ﬁg 1 s QU BSH8PL T lglraﬂgﬁelf %Urogcl_éf@?p:}%&é%roﬁp doa(r}n(g{{}?RaRb) ,
taken tQoetheh, infRadPtd rdiRbe 8F ARhhe thepRIGRY OF bt bgbBlePin thbencablipitat i c,
aromati ¢ and non-aromatic heterocyclic group represented by Ra-Rd and the

non- ar celettdmehestarcooy efterbapdingy represented by - N(RaRb) are each optionally
and i ndependently substituted with one or nore groups represented by R4
Preferably Ra-Rd are unsubstituted. [0086] R is hal ogen, R+, -OR+, - SR+,
-NO2, -CN, -N(R+)2, -COR+, -COOR+, -NHCO2R+, -NHC(O R+, -NHNHC(OR +,
-NHC(O) N(R +) 2, -NHNHC(O) N(R+)2, -NHNHCO2R+, -C(O N(R+);., -0C(O R+,

-OC(O N(R+) 2, -S(O) 2R+, -S2N(R+)2, -SPO R+, -NHS2N(R+)2, - NHSO2R+,
-C(=S)N(R+) 2, or -C(=NH)-N(R+)2. [0087] R+ is -H, a Cl-C4 al kyl group, a
nonocyclic aryl group, a non-aromatic carbocyclic or heterocyclic group
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nane, and the chem cal structure and chem cal name conflict, the chem cal
structure is determ native of the conpound's identity. [0094] The conpounds
of this iwoentvamsean exist in free formfor treatnent, POT/USR@9®51568
appropriate, as a pharmaceutically acceptable salt.[0095] As used herein,
the term "pharmaceutically acceptable salt” refers to salts of a corrpound
whi ch $0487]wi Kl f is hemgzi@pé sdfermgmmpéallaxeuﬁglmfm alignglentisFlenifler use in

tact h th d
o T ect eociiidg g eBaERelor B PROG ARG 8o FLTRER G SR Phe’ and
are CORTRIMMERLSyMITY i i ag?&%’tﬁm thidkeg18dsistibstiask s IRt F® pufﬁ)ﬁ@ﬁc}f 111ustrat10n

Phar maceutical ly accep e salts are well known in the art. For exarrpl e,

s M Beg st elastainerieibayer (referrpdh iy rrseia s ﬁquyoh@a@mnébll@t@éﬁdt@ layerdétail in
. Ph | 1
e S RERC MBS SRR AR o e B RS S e

I nvent il@iic theGtosteoftthopRsele inveadord b sulytablide bnexgaple tn arrddr mrlgastrame am ds

and bases. These salts can be prepared _ in situ during the final isolation
and pumauEsturig rseceshel olwyerun famedand theadivigdon sSeBE CEbEgHIYE pr epar ed by
1) rea f bl e
o gani & OB fe Bfel et S GRAUAT, e e A M B S 7]
Exanpl eﬁhe@fsmmw maeedl thasiks Ipyttanexétm ﬁialsd;conmﬁfemdammg:a chiseddineiodbn salts ar e

salts of an am no graqup far i.nor anl C a i ds.such .a drochl o

2cilh; RPERE O SO ATHEHT IaGr LSO R (PR SBF ST RE aci d
or Wt n3af £48%h SRakt fhndfe RGSH & tﬁ&fa‘i’sed%‘a%ﬂe@ Afbsub8RYuBh(CfaB&¢ Alion
tartaric acid, citric acid, succinic acid or nmalonic acid or by using other
met hods;telps,eiz.‘:scmbedfbelca&‘ tthesplttorasistiio mreoo@ldéxygbssomlmeﬁ opteirthaelesoingtf Myt
acceptable salts inclu ate. alginate S Rartat
benzendSdPPORLEAE, SOB’SWZ g’é'thetge g?lgﬁ fqrglteg byﬁ?ﬁlg}(ag of @tﬁ@‘r ng%SISﬁc SHPROPAT%

canphorggy ERALIE paside BiRigh ecti@peeanepr opi onat e, di gl uconate,
dodecyl sul f at e, et hanesul Tonate, formate, fumarate, gl ucoheptonate,

noi@@%ﬁ E;‘la f,ags 1%1r¥|c g‘lb%h%’le gljtﬁc? gl%gg d%bst%é%?&& X dektg glaﬁygucﬁtag a GUGPL anoat e,

hydr oxypigé hfuaaﬁuigfmaﬁm X Ammﬁbl lanatee ,erribadin@dnes othau g]asseplaﬂeamcwdusgmhat e,
mal at e, mal eate, mal onat e, net hanesul f onat e, nesugE nat e,

ni cot i reseration FPRatepite yfilizeds s wilkbe pafient tt%lf’%e ‘%pp%ﬁ Hat e,

persul fg nat e,
ol oy I SEm i, ERRIGIBH T RAARANE: pRLEOARding, Bk S I BIARR

p-t ol udagsid fuppatte] ovendecanioasefacy afegodtie séai orslpyeanabt b at fhi @eriplwg8] Base

addi tion salts.can b red b reac rifie und inits
acid f S98FWi %ﬂlgstg@}pfg&g Igio Jam n%i“ TGS tgéﬁebglg‘gs Ripg ﬂ%(é f?r g?l ng the
sal t T hidgid Q{f@i@%d%@édtrﬁoré%lgvsﬂ HPOSANER RIPPY thitk 18 SEset,isBRA Fm@u@bﬂ@t la met al
(e.qg. sod| um lithium and potassiun), alkaline earth neta

rragnesmamlf?amd flal agpiplingl to agﬁsﬁwms&lﬁth{@ th¢ kke)Ithpughgut he eﬂﬁlif% i nvent i on

of ¢ ne unpsomua oS sEUOMERCTRe Sdd BN, "ol Ui e or i sper ei bl o

products nay be obtai ned by such quat erni zati on. 09911] Furt her
phar mad@ﬁ%?]c afIspcandedastemete layart(Hlusiated g the s 1 edtow clignele xic
erions
" PSP 5RO Th o BB BB R Ry PIAF RSB D 0.
| ower al(syl, aslHPfD)plate@tlamck salpydmaiuhf onabg. va@xdmcammsmdmlvmasqhumhﬁlzk not in

t hensel ves phar ITB.CEUtI cally acc bl e, ed int reparation
of sal {Ehelrsemy clasomsiaiunrarEs forneest & HiG nfgo“( B G pomRts QrfHEtoh

t t.ahl
i nventi F%gg é{ﬁ?ﬁg&%ﬁ%ﬁ% d@fgw cBafRRl AR e ﬁﬁ%hﬁra% 108%ervaddithd on

salts. tood that this invention includes
m xt ur efsdve okndnnahtamdnis: aftdl {faanent IphEr. rﬁadeuiontrall dmnmsetptlb‘hﬂt@teﬁeﬂﬂ s and

cobpt 1R QM FOBEBAT. i gttt DRGR R R OFGUTE TeFEB P Eer R bnt | o
phar ”a(iﬁ%tfa%%hlxﬁ{ sl?fﬁﬁﬁgtt}féb\ie?u&@bé@ﬁﬁé‘oi(tﬁe gOI’lU’ChXIHﬁIﬁ'IC%Sd] tRhelagtbdbhic iyes of the

conpounds of this invention may al so be enployed in conpositions to treat
or pr evandtit wﬁbbmetu@mﬁocpdj@altthé p@delChmmtéirrsay ?ﬂ@l@@]oth@ selgdosedsei n, the

t h ticall bl th
acsoci EPEGI G B RORCRNaR o i aar ko enBh o abiiRh s CLROM ecul e 1o

one of the conpounds the invention. The term sol vate includes hydrates
(e.g., hem hydrate, nonohydrate, dihydrate, trlhydrate tetrahydrate, and
the like). [00103] As used herein, thdOterm "hydrate" means a conpound of
the present invention or a salt thereof that further includes a

st0| Chl orretrl c or non- st0| chi orretrl c armunt of wat er bound by non- coval ent
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headache), hair |oss, asthenia, dizziness, extra-pyram dal synptons,
akat hi si a, cardi ovascul ar di sturbances and sexual dysfunction. [00111] In
one enbodwvoento/dies2pr esent i nvention i s a pharnaceuti calPCEArsp@9iosison
conprising a conmpound of the present invention and a pharmaceutically
acceptabl e carrier, diluent, adjuvant or vehicle. In one enbodinent the
pr esengllpwingrih¢ eantérpogignelrhetlc datelasasubssaisc?Otand ibewapid elprigmanc Bytect i ve
anount compound. of t t invention and a pharmaceutically
acceptég%g)%grﬁfiI?&aﬁpﬁg%f%%§§?Uvant or vehicle. Pharnaceutically

acceptabl e carriers include, for exanBI, e,e\}\#)har maceuti cal dil uents,
exci pi €491 orln @ae pmbpdimeni. thmsupsaar 89 eschald it Resinssr ByoracwEmidAt Bi¥ded for m

of adm ni.strat [ it b Vv ' '

o act 1 e R A B e T et ert

i ngf edivenitusn wéntihies oToinverdihag detelinbiet] thdtevien ohofjisc atd scond/elastomerit he
conpounds. The,pharnaceuticaLly accept ahl e cargiﬁ{s shguld be

bi 0conAEFAE iR fOZCtAGHN ASIPICAURY RIOGSF T RHHER-JRG LIUSEAET SHRRSYERs £ devoi d
of oth ' e%%t ' b tRCtiR MRQBmMENE 1Ml hdndids @nat 0 a
subjec?pmgggﬁggggghﬁ rnﬁ%ggﬁ?gg?i?gﬁﬁgﬁationttecﬁﬁiques can be enplo?ed.

[ 00113}ubsmntiphaciradautatternd toyastihe ptiads| of thaseched ¢lastdinguakiyer. ofhugedir cl e, as
used herein, includes an nd all splvents, diluents, or other Ijquid

veni o £ubtiPs srh S REx Bl Fowe Bt Mihie e IR v B o blion ¢
agept s dilthidikB WaROhe bd &Nt shd 418, (REERY Eyev@ﬁtﬁl%%ﬁﬂétidtﬁﬁ, aiSsckeéts i.drder s,
lubricants and the like, as suited to the particular dosage form desired.
Reni ngteomapneh of mabdebbleodn tgchinshedglevisbxt eenth Edition, E. W Martin (Mack
Publ i shing Co., Easton, Pa., 1980) discloses various carriers used in
fornul q00419 phayimRGentficadility FFPEPEIal paneBNWhRhtakoypicaltgd OkRamthickchni ques

for the preparation thereof. Except insaofar, as any. can entiq&gl carrier
medi umprevidesdenp atedpleanined rag Webhe slapemers layer thakisishifehle fgmetietsh as by

pr oduci ety loBlnog E W REpNEEIAGE cBged N 2
deIetef@%ﬁgﬁﬁggﬁg}S%f?%hgﬁgog%%gﬁg?%Hg%%g%%€g§mg%n%he ph&?naceutigalfy
acaept ahl pedphgpd pottiams of kltesFRIZ plates5200is hdjupted te gravalelrepreddténninehergs cope  of
this invention. [00114] Some exanples of materials which can serve as

phar maggga ¢ atleVivRGRERS BP | §e st pr@érﬁed A6Liyaeric hitterAll Eypiohlly PDMS$Grd 0, i on
exchangers, alumna, alum numstearate, |ecithin, serum proteins, such as
human $eought tigbtai with bhight gronestdspracises as deseried pplowphideasyvengnhes ne, sor bi c

acid, oy, potassi arbat e artial glyceride i xtur of. . rate

veget adriennen il BeBen B e PR Sl RuorBpog e BY o PbltoBSa k88! i 8h SFone,

sul f at ef i &ediopMchidragate RROS MRdhiRicaboh a8 Siuli Ay dElopepospidbas Rt ingsodi um
chloride, zinc salts, colloidal silica, magnesiumtrisilicate, polyvinyl

pyRPol iteEHa, 5. st spRetrate A & suppraiassthe Sistt glasioyncaisdayss |y by pasHisree Hea Broek

pol yrner : : , ?kug S 3 : ar ches
such aéﬁgbﬁﬁgggg?%#I%ﬁgagiﬁgﬁggg?aPbﬁgggéfﬁg oseggﬁgagggggg%ﬁggﬁﬁéts such
as sodiaisd GakbnXy.nki diyitr esddithess, additioyhl degldes o Sreedamal (ecg! tilnl s pravidetdat e;

powdered tragacanth; malt;. gelatin; talc; excipiggts suych as cocoa butter
and supydhs figwuye- wEgses or gididoas] deerges %‘Lefé?ﬁ‘ilf’mogfrF ProYi{eddRQEEIaYS . saf f | ower

oi |, sesamiRidis. ol ive oil; corn oil and soybean oil; glycols; such a

pr opyl ene gfycoT or pol yethylene glycol; esters such as ethyl ol eate and

thyl | te; . bufferi t h. i um hydr oxi d
o ot B PR eaR g PR I By ot ViR de REARER FaBeh €5, e,
Ringer '\is@d $HahB8s BB Ydvo Mye RN s illaBehiehpsPicRethRWké BF glaty plhteOR%h ths wel |

as other non-toxic conpatible |ubricants such as sodiumlauryl sulfate and
magnesisameoeamiee CTESs tashppasthe elasiomegicdgens sduees| neigali ggneagesuléing &t i ng

agents, sweet eni fl avori and perfum ng.agents, .. pr IV nd

ant1 oxioaRi Ot e B uRl DRSNS S R EERE T B e

j udgnendlaseimdritalabar Thdeathe FPDOAAskHandImR0MTeRES Lk i9 asa wdibihthb pasducOthe

phar maceutical salts thereof may be fornul ated into pharnmaceutical
corfPosidesisessagan sempEmbedimentsoHetsagsing taspiitin rgducsdmsirpiehingef dhaelastpragiac
phar maceut.i cal o] ' rise an anount of the protein
inhibiﬁ§¥x€%$58§$§§&$3@fgggymﬁgb%$%§§%P a protein kinase-nedi ated condition
and a pharnmaceutically acceptable carrier, are another enbodi ment of the
present invention. [00116] In one enbodi nent the present invention is a

met hod of treating or preventing a protein kinase-nedi ated disorder in a
subject in need thereof, conprising adm nistering to the subject an

ef fective amount of a conpound conposiltion or a pharnaceutical ly acceptable
salt of the present invention as described herein. In another enbodi nent,
the present invention is the use of an effective anount of a conpound,

o " . T o I e



[ 00120] As used herein, the terns "prevent", "prevention" and "preventing"
refer to the reduction in the risk of acquiring or developing a given
prot ei n koasw/aresszat ed condition, or the reduction or ipamiuszemonses the
recurrence or a protein kinase-nediated condition. In one enbodi nent, a
conpound of the invention is admnistered as a preventative neasure to a

patignﬂMMﬁReﬂébkblﬁh@HﬁnﬁﬁmﬁTﬂﬁVbhéhaﬂgéﬁEﬂS@n%géﬁﬁ§%6%?FiSﬁeﬁgbﬁﬁﬁaof t he
he t er o teminEREGndE o iBORERIAS AP INECIE T alenh B b Al e her et

the tef S

i nt er changgaabl Bidrersemt @nibeliBhiertod@ndgromevathkiliaseatarai(at e #DMSirorh olme

[00122] In one aspect, the present invention proviqes a nethod . for treating
u

or | esseinaty duniag Sebrigatioy, nerdisfopioaed dhe IFComateriplgissults,duging BrosessHeher e a

brox €| éﬁ&t?o%%?y's?nc'e'ﬁ?é fag@gs o tﬂer]'chkbge 1?&5‘&@&35@1&%35% SRR ek Agpakh, the
present T nventi’on provides a netho or treating or lessening the severity
of a kimeye idhisagesd, dendiytreduitingthe dbswraiies plabet en ienipetitune onniodl duningmat i ¢
activity is_inplicated in the treatnment of the disease. In another aspect,
this i BUERSHR provides a nmethod for treating or | essening the severity of
a disease, condition, or disorder with conpounds that inhjibit enzymati
act i vi| Bgbdatiohndi ng Maeridie pr ot eQoeKiciasef Anot| HEEC Bifgrect | proviligaseat net hod
for trneasdedg or | essening the seTaeinial Bxbamsidi nassubssaasekmoondi ti on, | or

di sorder by inhibifingenzymatic|actEyity of the kinase with a protein
Ki nasg Tnnibitor. I'R; odi Bt ogal d profgd ppki naseé inhibitor 15 a
PKCt heto4 Wafhi bi t or . %&?gﬂ?he g;%%?f’bnguei n i<i4qq§§- medipted Hdndi tiop”,
as used—heretn—reans ahy di-sease_or —othetrdeteterioyscondirtiom i whith a
pr ot ej e iR P t%l)—ggg\d!g}ﬁsé. Suc:ﬁ%c%m_gg'_pns b ) fefl wi-thqut |imtatipn,
DUt of hiARbma) 5448 ot LoD liatmrmt ol -3 L0aien. pr qit biat o] It

hyper prahi f er at i ve | ®hewansk glassnmird ol cAl | v- nediht®d di seases,

i muno-defici ency disorders, inmmunorkabild latory or i nmunosuppressive
di sorder, bone di seases, netabolic diseases, neurological and

neur odqamgr a W ® b hsRa3es th<CRkedif PPRSHIbe A futh S @R SeMuldaiimgnd [FE$ at ed
di seases, diabetes, allergies, asthma, and Al zheinmer's di sease. [00124] The
t erfh " PKGHdesd mtnebbr o henefitoimrcomparise® wwaveitionakiahgcatiop tenhsiise BT ot her

del eterious, condition i i . r o | & o ude,

wi t hout™ PRI eiq%r%‘? PR SLE ipg%}ggfﬁgb"@\@ﬁ%‘ﬁ‘é’ S?ﬂh‘%ﬁla%f?’gﬁ g@gg e gge}ﬁcla{r?g}ji at ed
di seaseganimetdded AGMBéLITABC devizes ot 4 gnemsizodmminmne fadirisedsesp, tharcbpi ¢ or
acute inflammatory di seases, and proliferative and hyperproliferative

di seaséacredsyrRIPB g andrpducpeRREropedrtar Addionailyitlniectaggulgceedmfiye n
means I (o} r i Lbi i | | ays a
rol e. %gﬁ%edféglﬁ%ﬁ%?socﬁg% |E C da@rgggéééggtsh%%\?ﬁ%gﬁ%g?e C:tefﬁ%\a?g? ?boIE)&% %?fgsf)i sted
abage, tagdby teqpeasingahié anysed ateaiafmhenmbstirse asesnpaiseo i draytar agdisoe

i nfl anmat ory di seases, .  and proliferative. and, hyperproliferative di seases.

[ 00126]3UEr4lRse d PRED] ?ﬂdl@?{@?%ﬁ’rﬁf’mpﬁ?tf H}ﬁl?ﬁ‘fu@m}%cﬁngéﬁ(guglogsr M GORf 4 5 mmat or y
disord%ﬁawﬁgiers to pathol ogical states resulting in inflammtion

typi cal caused by | eukocyte infiltration. Exanples of such disorders

i ncl ude j Iapnator .SKi i ses, .includin i . m i

psoria QaéndnéF8$ﬂ§lﬂ@Fﬂh€PfFéﬁog§gf3%#§m§8$%F%%%$ﬁg&g%ﬁg%%?%%g%ﬁé?e

I eSpPONSger R ptiddIBLalitink i ahdbicaEhEb gdtierd0uR thad iteeaser pofiohs (Sthe tayess Cr ohn' s
di sease and ul cerat’ive coIitiﬁg; i scheni c reperfusiagn disorders i ncluding

; A ] [ €p |
sur2§i cabuchi frsushusapdudingsihedikplifaadyof trppagay; tabbles ah deacebeb Ve SHRPYLich as
nmyocar di Lnfarctian ' r I . ' ke sur gery
ana - contihs bR SRl 1iBh TG AR Bebe AR B SR S
st r oke, reai@s abd@winagls saekching offids faysyshicdemelp rahilt éd ensligemendetweendhst r oke;

crani al trauma, hypovol em ¢ shock; asphyxi a; %QU|£ r?s i rator d}%tress
syndr oniyeraaiierehondig. iSurh pysaligepieni cag a&V%féggé, eefd %ﬁ&%}ﬁwgﬁ%’\éé ot the
poIynyoﬁﬁ%h§émﬂﬁgﬁ§£h%taghgﬁgéis (M5); dermatitis; nmeningitis;

al’l [

enceph I'S; uvertis;, osteoarthritis; |upus nephritis; autoinmune di seases
such as_rheumatoid arthritis (RA),. S orgen' ndr o vasculitis;: di.seases
I v 00 Teu Rlsevi s ccalsuiiud B0 ing kB tau Pl Be ShSTRH TERGS TP AT ory
di'Or defy o Il AIPES B IR bRl KURVAU RO RNAB TN ol HERS bORE Blclern!
trauma; éFc hol'ic hepatitis; bacterial pneunonia; antigen-antibody conpl ex
medi at ed di seases including glonerul onephritis; sepsis; sarcoidosis;

i mrunopat hol ogi ¢ responses to tissue or organ transplantation;

i nfl ammati ons of the lung, including pleurisy, alveolitis, vasculitis,
pneunoni a, chronicbronchitis, br onchi éét asi s, diffuse panbronchiolitis,
hypersensitivity pneunonitis, idiopathic pulnonary fibrosis (IPF), and
cystic fibrosis; etc. [ 00127 ] Proliferative or hyperproliferative

_______ o . o - e




particul ar, cottonseed, groundnut, corn, germ olive, castor, and sesane
oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty
aci d est ew®20fo/a085Ri t an, and m xtures thereof. Besides PpogEmsS2alossng s, the
oral conpositions can al so include adjuvants such as wetting agents,

emul si fying and suspendi ng agents, sweetening, flavoring, and perfum ng
agent sinve0@aB6As shovacinddGe7 phe pumael GHECs fsoincieasedplydhe vseerfia largenj ect abl e

aqueous ,or ol eagi nous suspensi ons be fo i known
i e R R A B et TR S
steril g hBirRfd HUBVPIORS HabORd BRY sitsfteRecad irtadyirk@udiny Behabler «fol ution,
suspension or enulsion in a nontoxic parenterally acceptable diluent or

sol venPPM% matstiahpreted daring fbrigatioon Qne of ozdiparyskEbinghe anhwionl! epREMd%cept abl e

vehi cl es _and.sol vent s..t hat oyed are water, Ringer's solution,
u. Sé p. TR VFEBLDOW rg&@%é%&%;rrﬁsg%féoa?}% gdﬁg%ﬁ'uti on. In addition, sterile, fixed

oils are conventionall 3{ enpl oyed as a sol vent or suspendi ng me%lﬁgm For
this plR098te Inpiderutgilitats die BignmeghpiBeesenfHUIARTAId NGRS 7 BYHIRELR ¢ nono-
or digl ' ‘ Jhi-0n; | iﬁb@j‘lﬁ) . ' Ld3hsepsed in

t he prcsa%rggé |§§lm§ Riaﬁ fe‘u“éltgét3 g‘s&ﬁ%g(i@%rg&flﬁe In lg%t gjg?gﬁrg@!r?ﬁlhgti Sns can be
st eri | ifidecialsinory exaoplded atynefdr nharapeopherd rpougins af Begtler it@hssisetnainiiahg

filter, or by incorpo%ati qgﬂeét r.i lﬁéi ng agetglts in the formof sterile solid
conpos PHEBIRCIHAFIEIECR B He [RPEQOT Vet U AaPE pOFSE PR dgnmen 4% ot her
st ?('5' | %?@d%ﬁ%ﬂ%ﬁ‘ed BRI br bhlb ehe FIO HBRs UnbeObtedtol & deaRuang t he
effect of a conpound ‘of the present invention, it is often desirable to

sl ow t hentalls & ptdeotv whvidhdine elipouent., Yarpierssard elge arrvadssl 4 pradatermivgdcul ar

injection,. This e acconpl i shed the use of a.ligui. si on of

cryst a:lcyciaﬂgnsoql pﬁﬁ%ﬁo‘ﬁ? %Pftéﬂns\?ﬂf % pd% T et %Xramspcl)?’t}/g?ql%? 3)}‘8@%;2 rate of
absor piiiebiofind AeneRAPAKAE &R viRARNPSpHRAN pbitink af teghibitSiss| bk t hat ,
in turn, nmay depend upon crystal size and crystalline form Alternatively,

del ayedlustraiss plignmensfolarapegsahatdiade beenpaghicnpd ta severeldipelandsfibyshiaied in
acconpli i Vi I o] L iel,. cle.
nroct dBPE bt s R Rl B P B R ey RO e
conpoumnds béenbichideg!. aftaineernot helierss thacdddamnpbdayibeetion aé ped opgikcyloesybtenhewill
Dependi ng upon the ratio of compound to polyner and the nature of the
parti cdvEier JopinYe fhecianBiratacpisYr at e of conpound rel ease can be

controll ed. Exanples of other biodegradable polyners include
pol y( ¢rt hoest|er s)AanhhtpAbgragahydy i desragedepottiam| ect bivkestf gr Mibabefs ar e
al so prepared by @wviagippi(ng)t he conpoundwinp | i posgnBsviatiomi |dylessurdnsintns

that argepgpatiblxe Wwth body tipsuexg. [00139y Conposiuki)ons for rectal| or
vagi ng—apm i strgyion are pyefefabl); supposyggri 65 Wyoch can bejrepar ed
by m xingsth buu%u*mu'b of ol 5i S nv_e3r3t1i onTWEHh ST tab-gmon-Trripating
exci pitepts—er—earfiers—sueh-gs—epeoahutter—ppotyethytene—gtycot—or—=a
suppgs' I Eh—aA'—e éé%fdb ;Ui?ﬁgr;.wlté.we? tu:)',eﬁ)but !iyqui1 at—bpdy
t enmper atute dnd tBetefoate t in tRe&2rechtumdor vagindO ca ity a base

the active conmpound. [00140] Solid d@Slege forns for oral administration

i ncl ude capsules, tablets, pills, powders, and granules. In such solid
dosage [H4975, Intagitidatd e vedinp aietehds Sndrsysensnok bugiortigaaliging and@ohding
pharmaceutically acceptabl e excipient or carrier such as sodiumcitrate or
di @8l cielasiopresishvere eabadirensy of the pessentdrveaiips REYILS BEBAISAIYEFRRY

| act os Ucr | S i,L0l bloiGl L AL REEF§8UCh as,
for oxadprie <SPt ER: SOMRI S on 1BCARR SIS Culfialhindiiaill FO8/

pol yvi onpymehbddbffamdcation prasésd mnemiaghmeats of jhehueseot iamesionutiizaspin

gl ycerol, d) disintegrating agents such _as agar-agar, calcium carbonate,
POt at 0 CORIRSF BRI A FuIIhe SRYPRPES [oFE; (B8Pt 8 fes it cradas et S oitith

carb One};[?MSq)s dé@#s%h?ﬁ agﬁhﬁfeqh e AROL Gt SYGHRr 3Rd g?ernatﬁé Wferli s@RBOr PLi on
accel erators su as ‘quaternary ammoni um conpounds, g) wetting agents such
as 25f orcaxafighPlorédtsptveabaphald taa @D eeetll omhe staganaitie thenpsudtisgidyent s
such as kaolin and bentonite clay, and i) lubricants such as talc, calcium

st ear atthicknesgesiaumfunctan af spinspeedl spl e anddaiiag vobpresdeposied kX s y |
| f at d. m xt th f, In.th . Of , t ills,
The dod RIS a ok e SSsGhbs Sdresinds P RN A bR R PP S

conpositions of a simlar type may al so be enployed as fillers in soft and
hard-filled gelatin capsules using such excipients as |actose or m |k sugar
as well as high nol ecul ar wei ght polyethylene glycols and the |ike. The
solid dosage forns of tablets, drageed3 capsules, pills, and granules can
be prepared with coatings and shells such as enteric coatings and ot her
coatings well known in the pharmaceutical fornulating art. They may

T ] e o o o " T e



castor oil, especially in their pol yoxyethyl ated versions. These oil

sol utions or suspensions nmay also contain a | ong-chain al cohol diluent or
di sper sarwp 20100h1888 car boxynet hyl cel lul ose or simlar ®CIaseavngisagent s
whi ch are commonly used in the formul ati on of pharnaceutically acceptable
dosage forns including enul sions and suspensi ons. O her commnélylagfsed

sur f acteethads mache sealable tnGenXpian EPRhprnsis dris bkelydhatthe gmeyahe

bi oavai l.abi | Lty enhancers. whi ar.e _.conmmon 0. re of
phar mal:‘@ﬁtz‘?éctﬂr IS9§b agjsfsev il By High &Wf%lfﬂ%ép lé)gl(:?ﬁeeirl g%@%é%tbﬁay al so
be used, oy JHAR IBWARPSES (B cd QY Hithakiaas. AQRA4RIIYTbmCHFRDBaRW dreal
conpositions of this invention may be orally admnistered in any orally
accept aditangibarathe quality ofrepinudoatey layats fooned bmFPEUplates teaprelibesis higlbset s,
aqueous. suspensi gns or sal %on%. In the case of tablets for oral use,
car? i esEnidFAAGHS {ormed P HEQUAHSUPHIA®S  re not Iimited to, |actose and corn
starch. Lubricating agents, such as magnesi um stearate, are also typically
added. [6050] orlalan @chvodinsdnt af iheprésantaneapon) @ dxprumonykeéatingipragesstls i ncl ude

| act ose and dried cornstarch. Wien aqueous suspensions are reguired for
oral us@lizghig Pé"l‘??iﬂgé SPRGPRURERTOCTSS: @b?&ﬁﬂﬁ%&r‘#ﬁoﬁﬂn%ﬂ PWé?rncg? BPSEEPendi ng
agent s q ﬁtg\(ijzd,g% Pﬁge oELEHRLAFWERE @R NBithe LRMREE e MEHOEY SeiuRgruREABiE MRy

ed.

al so be a 00147] 'Alternatively, the pharmaceutical conpositions of
this i nvetitiise deposhe thidriyer of EPMS pnothbreclfissomerdd onio g gdd patel-ef for rect al

dm ni don, The d by .m.Xxi it h i tabl
ORI  SRERHP GISost B Srouly B ot A o FRTHERE! BrEeb ML o ot
rectal EetBSIAGLS gfe%@gr&]p%éie&iagﬁcew'el.g., 8T L) iRk IR tbBGhiARd Of thepeasie the

drug. materials 1nclude, but are not limted to, cocoa butter, beeswax
and polTethyldesstugdsyfonhad oh @RIER) phhe gqobancapselateddalthe eagoiericanaiendl t hi s

invention may al so be adm nistered topically, especially when.the target of
L r ot meRIrORRL fraTRe alks AL ks Biegunl BiRres v HBESRN) Bt apriGfe -

appl i cagd . nel udi i t - ¥ 7 :

Rt est IaS) B, PaftRRERER o8 ande R Emib iR WM AL BRI for
eagh ofmdiBesSell8RSind ulf@an®atihOLROMSTowt bath tappiriet atd te riald fe¢anees ower
intestinal tract can be effected in a_rect%I osiltory forﬂ%&altion (see
above) peevipyshafosed apitee raneheln a8 RACAIPSH, ¢ ?8?’3@%%}-‘%&&8@ e Pat ches
may al Sr?ogeteﬁ{?r%gmgégg%g’ 8L fifact 2R G8h baRR! th Catel AR ordiNErRIJIRGEHS bEBE

conpositions ormulated in a suitable ointnent containing the active
conpongitsestiapanibada tiyedofsdaitueerid (e.RDMIS) moloemedithat srcbaraggrirédhsa f or

topi cal admi nistratjon of the conpou of .this inventian. include, t are
not | i rHYICKRESg Ba}ngFﬁgré‘?IBIagB‘i‘tl ,”mitﬁggﬂ“ggﬁ HBt é?rLﬁzf]aH\Rﬂel’ frgnbae OPE?@F@%S alﬁ?%ltpyl ene
gl ygol ,%gqlny'oxyet hyl ene, pol yoxypropyl ene conpound, enul sifying wax and
water. Alternatively, the pharmaceutical conpositions can be formulated in

i ssol Ja0STn b8 e EXRRETAL R PR o REL b Euf PRI SRERECE)

carrierg o RehisfRdgdonie ngkr, |or fid 18€) iOutiliPed &F fdrmai dnifmrdbastaneric layer
nmonost earate, pol ysorbate 60, cetyl esters wax, cetearyl al co%?I%M 2

oct y| dodmdartolthossdprmad usineormoTXUEA@n Wi Jf drawort SORUNERIOE5FiSHh HIE 98, the
pharmaceutical co LI 100S: 1 L u LONS i N
a0t oni e sERter O RREFeLuar R Btbey Bplo SRR FEL SR M QAR o AR RO

i SatsoNi doatipdhad] Bdeathe o édtaskaldinend @atvhercoatitfhmachings roetbeen psedser vat i ve
such as_benzyl al konium chloride. Alterpati vg}léal, for %&héiﬁgl ?1 c uses, the
phar maddl mear s Bpe FTRGEEIE: GHEFnIHE 2Y A IaRls S BG CPORRENEA OTE R as

petr ol J O Selhty conpositions of this invention may
al so b?ogg?n({nnl% eregilgger%g%ﬁaﬁgaggérﬂoﬂse%ﬁhbr i nhal ation. Such conpositions are
prepared accordi hg to. techni gues | -kno in the.art of phar ical

f or mul 20034l afd dﬁgk}ssﬁg aRPVEp Y éﬂn%ﬁgbé’llﬁﬁ rt\glﬂ’fr nssﬁfcloﬂé?bsérﬁ%sgﬁ)/ri”%égg%r?gyI

al cohol ﬁ’ﬁ%/lsoltap@rg d?l’lﬁl & BRI 8EM &SI &R de P SRARE hfibR B MBCEHE substeihance

bi oavail ability, uor ocar bons, and/or other conventional solubilizing or
di siter sForgoageppscation 1B3IFCriiecdsioagarcroaghereidenel 2 £mimcihdn e¥pounds of
Structural. Fornul a (1, 1, TV, V. VI, VLI or, V]| sgl ect in
accor dathPe iy L&Je \p%i(l: Aupspsyns prelptges fPhedamila g nttﬁ%g%llmé gf%eé}g B eﬂ%ﬁgﬁ’t 8‘raéel]gtt ed
and t hey $8V8I bioh 013 tRe 3980l #BEm, bihBe keI Yoy IBE dithenstips aid inbeoosEnohnd
enpl oyed; the specific conposition enployed; the age, body wei ght, general
health, sex and diet of the patient; the tinme of adm nistration, route of
adm nistration, and rate of excretion of the specific conpound enpl oyed;
the renal and hepatic function of the lé‘ubj ect; and the particular conpound
or salt thereof enployed, the duration of the treatnment; drugs used in
conmbi nation or coincidental with the specific conpound enpl oyed, and |ike

. oy —— I



a conmpound of Structural Forrmula I, I, IIIl, IV, V, VI, VIl or VIIl and a
second anount of an additional therapeutic agent, the conpounds are

adm ni st eweconufiissei ently close in tinme to have the desipcaastévenarsesit i c
effect. For exanple, the period of tinme between each admi ni strati on whi ch
can result in the desired therapeutic effect, can range tes to

hour s aines ged phovaetlbe prmiedlar endnprie Phan e é)tt}ﬁlﬂm???éonﬁroé‘ﬁé‘? Py §° cBgeh
conmpou t . i fe and
i neci st & B eEEAmapTokclidslific (B BYBLGHL bO i FRER Sl

IV, V, lZFC\:fblbeQrdrMb il re@mdertnbm 1ﬁecmadntﬂmetntappia1te|sgstag1enﬁowmerbe admi ni st er ed
in any order within about 24 hours of each other, wthin about 16 hours of

each oeRbpdingniyRfihepissant icaties argmop Ypmed {Rioviding %8‘;‘?3@58\3’?’6?{ ours of
eac atNnb i duad Ut m nutes of
cach ot habes fNsaRUTH & phrdOl oboffiich Theitie OF anbiRiduat BEHs cHly

pr ophy liatitedbyahe mhceofanhe W&pla@e«:ﬂabhug thedfgbricatiompbd Ur(ch with ﬂh@eﬂsmﬂé APi on) can
be adm ni stered prior é % lﬁ [ﬁ% 15 m nutes, 30 m nutes, 45

m nut eé’ossiblﬁBﬁPPgS‘é‘Cﬂ%Wra IS g8 Bﬂ?asuonéu S 12 hours, 24 hours, 48 hours,
72 hours, 96 hours, 1 meek 2 weeks, 3 weeks, 4 meeks 5 weeks, 6 weeks, 8
weeks, [%5312 Iméii@mbé‘fﬁ ﬁmé)ﬁnefd@d@@mbﬁéﬁwv metpﬁese@tﬂ%%@@q)&‘é‘ﬁflest% (e.g., 5

st b 53 B8 DR o T BB s 1R e, O

Wees, aft o ‘ﬁ?&&ﬁntﬁo‘ﬂﬁ@i‘r&se ButigelsSers &m@l&l@ﬂc elimlihtegeksmubdide that ke
adm ni stration of a second thera& roph}/I actic or t hera euﬁl C

agent symeallyprandethestemaly ko thg 4 tandte@alalegw]ﬂéemp XTIl AINYEERE st ood
that the, f Bs PufiooRAadicp!
Structura b%&?rdug an%{@ﬁq%geqh% F pﬂ\?% v%ufn%ﬁ%g?%:e%a ansd a second 1a?rmunt
of an a@ldehsdalnmlthhhaﬁapeﬂﬁif&rmdelmn result in an enhanced or synergistic
t herapeutic effect, wherein the conbined effect is greater than the

addi ti i eGlsofdatn hed SsHlible fh M SEORS; e@a?éjlﬁﬂlfk'e&tdé ndafy @f thehe first
armunt\{g?ﬁlt hgﬁlcsgrrpour?gg% tructléfgl FogrS[%rru é@% ]I% Q{g VIl or
VI 15 anbickiess setmagtriahpropertios of the laydo tDb@rf&bleﬂtﬁér a\j@éamr@plagtémcoap@gﬁlas] As

used herel the ter |st| fers. t npound
of ¢ he (FvaReroi Shendn BTy res Rpyef uTpE Kbl Bra AR e ol elueeTen TS
agent) ,coWftzhe oS 4mmanekifeld) uee foh@sd biigg @%dlcbht‘ﬁ% técfﬁrﬁ@jeS odEndlbedt her api es.
A synerglstlc effect of a conbination of therapies . a conbi nati on of

pr ophyIm@tling tethnidves. ableaJP%Cldge@m‘%gdllﬁémrﬁtﬂ@lltglﬂl@lﬁ?@a%ﬁg qe%ﬁu%o@éﬁ@? of one
or nore of t t her / Mol d
t her apipélgsef‘ 8 g’e aBBar%th %%r'a[gga‘g[; Ja%%&? Haﬁ?ﬂfl zeaﬁqg%\égléggagagesmg{)atéﬁ%lher apy

(eng., @H@gmhuﬂ)]a@hgs@s or therapeutl c agent) and/or to adm nister said
therapy | ess frequently reduces the toxicity associated with the

admi ni gb{»gﬁﬂ' Oﬂtlﬁimgg o R AR thOpRsétt ARl thd @ forheg U leREudditorirdwe acy
of sai rapy 1n-t e preventlon managenent or treatnment of a disorder.

| n addidohtigs i irmymoeedinstonpaeitfrewithcpm coetud techmifngsr dhednesifirdasy of agents
in the prevention, na errenI or. treat nent  of i sorder. Finall
syner giRSFioEmed stadies gF cogtipg HRKfpEERIfha ée“e%%f&t@a&q?e (eghniques de3g dc? bﬁé abQye

tron of
prophyl actihe b&(efﬁé"ﬁdt%ﬁ%ﬂ&uﬁﬂ%éﬁlﬁ Losﬁﬁg BRI ¢heOr FIGHIigias@al¥es sasesiteunvant ed
side effects associated with e use ei ther therapy alone. [00164] The
pr @Sencdteof PRMY fiemgitiot iprocess ascordizgntosa edeitodiméniod thestragns iveriane st hods

S gro; dUBHER SHLER B BT Pu (R roll ARG ALPBMS R Idprfeertiiek & the
ok A *?m‘éﬁ“eb“’ﬂ‘“f’“di‘fiméy‘éze
0505 o Kb dbamcEeet TequA FONEToAT ST TSR B Da
Enzyme 22 27~.55 be
appl>/i eaﬁ%g%gwc Seﬁs‘rlrlésn% \(aé%ﬁ M}f ngﬁgtrha e@%SI C(f:H(glrn Zfégg%ygng&ré}?g Ertog@% din

assessi NGeta @re@i fiealisstafedtingIdr 6tga malmm oadtingrarealdté oﬁt’mle raaslp derdines) (@OAENsS
associated wth the equations referred to above are

concentlatkeppoasingarsa wighip dhe AEVSRYES AT Dur 8 %Pec%?ﬁ)? e tsnerr Rt ve,
respect 0 t her apeutic
agent |f§Xt§£%é6%L§d&l§§%}rc1lrgb cg[nc:er%%%g%%@g tggfgﬁ%@ﬁgﬂ&géﬁqg?) an anti-cancer

agent, an anti-proliferative agent, or a chenotherapeutic agent. [00166] In
sone enbodi ments, said additional therapeutic agent is selected from
canptothecin, the MEK inhibitor: UO 26, a KSP (kinesin spindle protein)

i nhibitor, adrianycin, interferons, and pl ati num derivatives, such as
Cisplatin. [00167] In other enbodi nents, said additional ther apeuti c agent
is sel ect ed fromtaxanes |nh| bltors of becr- abI (such as GI eevec,

I o, . v o Y [P —— o — o o o I T



| i posomal (Doxil(r)); dronostanol one propionate (dronostanol one(r));

dr onpst anol one propionate (masterone injection(r)); Elliott's B Solution
(El'liott'woBoBallszon(r)); epirubicin (Ellence(r)); EpoeCrmsalbmsises
(epogen(r)); erlotinib (Tarceva(r)) estranustine (Encyt(r)); etoposide

hosphat e ( Et opophos(r et opos VP- 16 (Vepesid(r rrestane
FAroﬁa&@Qﬁﬁﬁ)) a%rfrpwr( )Jaﬁa Mﬁ@g&ﬁél @beé)vyﬂotf% 969@1§r1 Eﬁ“!ﬁée (lmﬁﬁ} Y &SPH) )

FUDR( r f I i
Ful voseoing ARAEE BEuaRaf i BRI Arbiesy) HERE LR Ayt S e S, (1.
gent uz RrPEbslaRgeds used aq f Is@tbmragp(ﬁrlp) T}@osreidé‘catureamteaﬁoenéczmlagi beotbwpllsant ( r));
oserelin acetate ZoI ade in acetate (H strel
Py r o R B9 ARFEIERY Py S1SIAN bt A BT DRSS Sl ol 1

I d it

o or ] Sr DR gt %@%@?@% TS yeoep TRk hé@?zi’%%@zrﬁ?%ﬁﬁ% )

i rinot exausrélcamqnmgmasmr):menﬂsevmt maderb¥ evieRag b icrasel §¢ctipn UNEYrIBILEISEOPY .-
(Femara(r)); leucovorin (Wllcovorin(r), Leucovorin(r)); Leuprolide Acetate

(El i ggrd(T)); Tevam sql ghktddmisehdd )) Mdmprsd VaganceONUMIdsR Bk Hejght
mecl o et ham ne, ni trogen nmus 51 (NUst ar gen( r?“)n; megest r ol aqghpt e

( Megacef+) ur;r phat-art,—LPAM kKeran(r) ) MeRcapt OpUI’ e, 6- iR
(Purrrﬁpmﬂﬂat resha—{-Mesh éﬁ),' resha (.v:gzc;\ tabs{r)) LIIULIU
( Met hrfErX&Wﬁ]toB!do@Vng nethoxsai—m—%ﬂnv/ rH ompei-A—C—{(-Mut a..,ci A
m t ot ane (Lysodr en( ry), mtoxantr oneTaﬂj ant rone(r)); nandrol one
phenpr opi onate (Durabolin- 50(r)); nelarabine (Arranon(r)); Nofetunomab

( Ver | urjeg3?)]) ; Tpdes ieRibde B Nmsne@a(ha)r ijr aospart eqatiag iproceH @xatien 2HPP plate,

oGRS A S DTk T BB pBR b g o
(Arlgd' atfuc%ﬂ s Bﬁﬁﬁqﬁﬁﬁéﬁaréf‘gﬁgﬁ 'Ehe(éP %&T&%ﬁieagvhgﬁér(tﬁén) tha%ﬁﬁa&@@ﬁgﬁge
Oncaspar 3§ Pegfil grasti m ( Neul asta ré@b penmetrexed di sodi um

O e e pmial e oy et A
(et ur aiiery e gt s L5 maEed P TR LA e R 88 7 L v

(R t uxapddids)fions ﬁfegfe@&l}ﬁﬁlg@fﬂeelu?érﬂﬁl@kﬂéss fioad gleammaial WiscHVighpraeided by use
sorafeni b (Nexavar(r)),; streptozocin (Zanosar(r)); sunitinib naleate

( Sut entqfiknjfe coafing te@mr@reéslbwmlye)nsorl PFIE?P%INB IWFQH’éB&?Sr )IP SPIEEP8YRE oni de

( Teodar (M

e R e e R et
(Hycant Agthe)spin spe¢Eiiicieasns, thealiielsieon deckgasesT ok doutmﬂmbe ((ﬁem(am(ng)n)ethods

Tosi tunomab/1-131 tositunmomb ( Bex Q&%% gr ast Herc ti néffi

tr et i nofescribeRRreiR/BLYiis "}:I]@V%thw&?%%a bafehigng é% F“F SZU?fF es(r)):
val r ubi glcﬁnés ot eﬁﬁée?d \ﬂa&bc{saﬁreéﬂ@of(r}(%kﬁﬁ%&bh{ VRS élﬁBd)dlﬁleﬁ@Mfﬂ\B n(r));
vi norel bine (Nave % ; zol edronate (Zoneta r}S and vori nost at

(Zol i nzaésen) mvE:ﬂOa’h?;%]av:EerrneahG&isrqﬁrf@tremglayersmhsmgfsgll@hbiofhlﬁpd%ﬁﬁéanlaancer

t herapi e

ar A TV A e sPEAPGRb hEEp MR PL e frr S ARkl ARG MRoRRr 0,

Manual , (h SeeiHreeithitkEess a2 8% hedidlft of Bel hRréIMBNESsiafilanideferdest dieheby
i ncorporated by reference. [00173] O her exanf‘;r)fl es of agents_the conpounds

of thi sPIDMSeﬁmtm@tnpmmythaﬁsEShb% dcmrth@urm a7 Pirbe clBlTaey YRR DA feon:
treat ment
1 oat noftgorolr AepRTIRgE e JERUECBEN RSBl 1) B §%§5§§%%2éééone

ropi nrol e, pram pexol e, bronocriptine, ol i de, r| hexe e and
amant adionss] agewm slth@%thPreé&lOFlﬁgeW@f fflerﬂf‘?ﬁe g!“é‘?‘ﬁ&“s P‘R}@i‘cré’g‘éfh grarc

i nt fer anadsgy rone;

tr éat el fiold ANERESkih BSeR ALkt kRN bon RINY %‘3&"%‘?2 for
treati n@aﬁzﬁh]sz Q@dit&ﬂﬂaﬂy audenfias phypresamay iusipesdal replser @qiupp],errantjthe knife

hal operidol; anti-inflammatory agents such as corticosteroids, TNF

bl ocker%oaUFl&PIOCRﬁﬁ azat hi oprine, cyclophosphanide, and sul f asal azi ne;

i mrunonodul atory and i mmunosuppressi ve agents such as cycl osporin,

tacrol i [0059] r dhaaligimentmyoupheproliste byrefrbodimenitnefghe presens inveotien epRB&Poi ds,

cycl ophopham de, azathi oprine, .and s IN?N%a;sala I ne; neuro tors such
as acet WR%%‘PFW&Q GCERASE FSAHITRY $iersdn ¢ ?Zﬂ‘fvgreé)rew?ﬂ iéf (glrskhlslegg
anti-convul sants, ion channel blockers, riluzole, and anti parkinsonian
agents; agents for treating cardiovascular di sease such as bet a- bl ockers,
ACE inhibitors, diuretics, nitrates, ﬁgcrunrchannel bl ockers, and statins;
agents for treating liver disease suchl@s corticosteroids, chol estyrani ne,
interferons, and anti-viral agents; agents for treating bl ood disorders
such as cortrcosterords anti-Ieukenic agents, and growth factors; and

o o r N Y L N L

Xdl e
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MOPS 4- nor phol i nepropanesul foni ¢ aci d NVR nucl ear magnetic resonance HPLC
hi gh performance |iquid chromatography LCMS |iquid chromat ography- nass
spect r omewoypoilTisshi n | ayer chromat ography Rt retenti onPCIrrasp@9083ps | n sone
enbodi nents, the conpounds of this invention are represented in Table 1. In

certain enbodi ments, the variables used herein are as defined in the

speci f layeeiodayi rhigrmendolsagrs. | Addraenadythe Tediiconsyeiepes ShiskassEm FOR
MANUFACTURI N I el INVENTA N[ 0001]
The. pr SEBRCT SUSREr GRer Sy L REb s A d Pl ik R G TEtS s ana
met hodsnehrarertbidudss g ARiaa fe@firaple] thatrathcsbn ircminrelsumpvbeightyand yhaaryctafal exanpl e,
enbodi nents of the invention provide netho of fabricatjng integrated

f1 ui di elimmiagen g§ dedlankst differenss A %Stéatii/%’rfi géstg‘ﬁ %Fn%ﬁ%ﬂ ngl %é’l%nﬁw&%c heni cal

anag ys {ﬁn@ﬁﬂ% i eURRASEe AR Snsi TBd §83& fuh&sbragfyi® i s al so
apS#icgﬁwgJ 0 e ?gﬁ%¥%g§?§ﬁr§§%’Sperationﬁof fluidic débiggg used in

r egul atrchgstédiey fidiogwheffalbhicatids mefl@@id 2hd Vestéroudesapprdohutwgbodtdepisesh utili zed
to fabricate mcro-fluidic punps and val ves. One nethod of producing

mi cr o- 8PEEIEARChani cal (MEMS) structures that include punps and val ves is

silicon-based bulk mcro-machining. This is a subtractive fabrication
met hod [0060hhiTe fsbmglien orefisidaldesiribed bereinsark inphldggited il Walogicabwirdd ned and

then etched to.formthreedi nensional .structures n Iy

br oduc PRI RoRs: dREE e aBrmig st et iR gAY it or

M ¢ O- PREOEREBMerid MyBrd Hridd addidiny ® thehltabds dewibed hé@ine rEhedtiel cell

sem conductor-type materials such as polysilicon, silicon nitride, silicon

di oxi déncleded awdtrpldiyf easwimerisrlayesedueahi ek flaly aee AOTEPYCIHEE t 0 nake
t hr ee- di nensi | Struct .M.t ati 3 I oach of
sili COHP%%Q%%%T%%S rf '%51 ﬁglgh?h??%gél 321%? tg%at? éltzhgfgs\{“?eﬁdf%sf@ Ogﬁrgfgrﬁgebfs%%ﬁpg%%tuct or
mat er i ahv@ntiSeendblestthefpriogemsofnage agiatfatlesll Birgdtums inchidionmicoedic whi ch in

turn result in large and conpl ex designs, | .fa%t, bot h bul k ng.surface
mi cr o- FREHEH: WY Vere Easaera pad theikee d Y, W’r‘féO’ﬁ{‘thf Wécé@n?)lftyf%%mﬁ’le M &l's used
i“1Shed89&éBg%%g@aaﬁﬂ&ﬁﬁﬁndkﬁe@ﬂﬁiti0“, adhesi on between various | ayers of

the fabricat I ce presents problens for reliable operation. Another
limtatjon.of the firs proach is that wafer bonding t.echni ques_are
gener alt[b‘g)ﬂé mP&pedet 8’“%‘?‘8‘5’?8“ AT P15 e TROPEYE G F%gakeﬁ\%mlﬁ?%ﬁ)ﬁ Xsﬁtergf % he
second fapRLRAGRINETHhd E@Bnigﬁk%_rd@érib%ﬁf}@ﬁ&SSilhﬁldt\@@ﬂletfha céRAmppustibayes FQf the

device limts the total device thickness, often to approximtely 20 nm
Usi ng dilirtveredarsinghibe aisthods med siotsns deserahedrhsenin feemppbeablole wHer car ef ul

quality cantrol are typically requi. . 0004 ' e has
devel oé@&ﬁﬁ%{%ségte%&y“g?fl eéfr%o‘flggg%“g{gﬂ%ﬁa ﬁ‘g‘éé‘?“}\;p@g@g‘?‘gﬁg?}‘. %.sg,cg%g'nm i thic)
f | gpdi oHekliRsbddnaéntslbnNge PrashafRdntion pidwicd IFESwias Edgonmbendf mitmyele sof t
| i t hography process. As described in U S. Patent No. 6,793 @53, bhe

di scl osameoRgntypi cMassi¥ely BpllelrytemdIal ef MHGToFMesIpRAEents. Tus. @lhoyely v f or
al | PunpOS SR AUibs tAKGLS &6 3R0ATRE 1S LU AR AR DD RR b Ahbhat

i ncl ude one or nore layers that supp%rt U|§ ?OW/aS well as one or nore
| ayer s ot @R withéatgt Auriontiumes. t Addifibmallyoft shindd be bigid disat enbOdHjenBexfihe e t he
advances made in techniques . related to the fabrication of such intg at ed
f1 ui di PrEERIEVeRtipaaEe plso apl?shé?éﬁlei%t CHECHP L PIPETSS ?W&J%HO%EBH?{S&%O%W g@st ens
f onsf alih catd g it enaldid Ghe et k& Gppo dINMRR YoteFantbiat LINMENT! ON [ 0006] The

present 1 nvention provides nethods related to the production of

i crofaprjcated st Merely b f | nbodi nent s.of th
vent 18062ir o S dritreebp g e adbien i bt 3PRs i Rr B bE oer it
for perfigdiftivg parpbdesidalyaf thbi @kiog ki fRRtdosd @ roheddes aBEMIBseo Tl tecope of

the nmethods and Systens described herein is also applicable to the
f abri catizgastedrid peisensskildas infthe atiped eredebe éncduded evjthim thesgiiitand RYTVEHEof | ow of

fluids.,[0007] .Accordin an I t of the present invention, a

met hod ¢ #aﬁﬁ%%?ﬁ%?ﬂéF%ﬁgéﬁgw6pp%%$§q#%§§grated fluidic chips is provided.
The nethod includes providing a first substrate having one or nore nold
features fornmed thereon and formng a first elastoneric |ayer on the first
substrate. The first elastoneric layer is defined by a nold surface and a
back surface. The nethod al so i ncludes joining the back surface of the
first elastonmeric layer to a support substrate. The nethod further includes
provi ding a second substrate having one or nore second nold features forned
thereon and form ng a second el astoneric |ayer on the glass substrate. The
second el astoneric layer is defined by a nold surface and a back surface.
Mor eover, The net hod i ncl udes alignind7the gl ass substrate to the support
substrate and bonding the nold surface of the first elastoneric layer to

t he back surface of the second el astoneric layer. [0008] According to

oy I Y Y b1 oy S - o a o



plurality of first channels disposed in the plane parallel to the substrate
and extending the predeterm ned di stance fromthe substrate into the first
el ast omerwo 20eymi8sand a second plurality of second chanmeraisdéospsosesl i n t he
pl ane parallel to the substrate and extendi ng thesecond predeterm ned
distance fromthe first elastoneric layer into the second el astoneric

| ayer . WHAIDIS QluABYIEDSIShenefits are achi eved using the present invention
over conventional techniques. For exanple, an enbodi nent according to the
present invention provyi : f i J Ui ¢ chi ps
w th increased tEfougﬁ%ggﬁgﬁégﬁgﬁggggﬂgls?goigﬁ#%?%éa%:g?ggﬁgggkﬁgﬁ%s

proyi densslel @hmisaty: p desi gns that are applicable to technol ogi es ot her

t han bi ol ogi cal system anal ysis. Sone of the manufacturin rocesses
deséribed her ei n IRNENEFLIHrYOERE BOAMNPHYY BNG Wﬂgg?%%rre%?cgg'ﬁg reon;

fabyication stepgutg ga%t%?as@d?nerﬁ%fé%ﬁqh@m?gibseatesimre&smpﬁfstsubst rate,

| ar ger devi ces prOV|8 ng I ncreased functionality, or conbinations thereof.
Mor 8oV etastosmnie 1eyed addafmed by proeld derfaseeand bl mckammiidcact uri ng processes t hat
are transferabl e to, processing. of bstrat e havi | arger si.zes. Depending
upofl the enbodi néWP}ngdﬁ%g%Fi( SHng‘ 3 %t?tﬁ? ﬁé%gfaﬁté’ﬁgﬂ‘:g%'eﬁg‘i/g@%pgﬁwﬁﬁ%a @ and
other benefits hays,ibeen deserdubashid ROOMIBRUT hbR sBERRIansldFeaeret Fsraledon and
nore particularly below BRIEF DESCRI PTION OF THE DRAWNGS [0013] FIG ITA
is & sithgtorf,i ed schematic diagram of a portion of an integrated fluidic

chip according tq an _enbodi t of t r I i.on. E IBis
a srnplified schgﬂrﬁ’?lf’g 6 (1 ae%s i ngﬁ%iOgﬁﬁgglagﬂ%ﬁg%éetg’%l%%%g% liigu?e é)lc% chip

i N8N huMER PRSI ddhea®gandblaguifacedhdertierisoEmie; of the present

invention; [0015] FIGS. 2A - 2J illustrate a sinplified process flow for
fabBdi cating an | POgaBEsRIElAs WBSIEXC BN AIRROKSUBFIAHENEr esent i nventi on;
[0Q16] FIG 3 is ' i fi Al [ t

fag%icating an l&%né@%@$%%ﬁgﬂ¥%ﬁgﬁﬁgﬁég%$ﬁ%ﬁ?&%?ﬁg er%?gggﬁggﬁﬁ%gﬁpfon

[ 0Q37] thd &codd blastamsiicplyef.i ed schematic di agram of an | FC fabrication
system according to an enbodi mrent of the present invention; [0018] FIG 5

is asinplified sche i c diagr of a.layer-to-layer align t techni que
accérding to an rbodi MRsPet ?gPﬁ‘g]a’HP éé”éﬁféﬁi‘m}%lﬁgit t?acl(ébrfgﬁer%% %I%Fi s a

si mpl i fdi_ebrsGhaaRdriie pdtadcabaduriil R@thff@hﬁingahé ARt SMSbARYatGer.di ng to an
enbodi nent of the present invention; and[0020] FIG 7 is a photograph
illustrating an array of IFCs fabricated on an FPD panel and an array of

| FC4 fabricated oh a 6Fhesp¢thedafl glaimel vdieean dicrigeersl ShEHIF Hehewckfizehe
present, i nvention, DETALLE I.PT] OF SPECI FI C EMBODI MENTS [ 0021] FI G
A f's &“E?%%aF?Pgagg?ﬁégﬁPﬁgggﬁégﬁgﬁng a portion of an integrated fluidic
chip according to an enbodi nent of the present invention. As illustrated in
FIGi | A, a substanti alThe méthodof cuins § mvdteeeid 1 seeorgl substrajé esrepsieh stglass e)
supports two layers 112 and 114 that are formed as a nonolithic structure.
The2fi r8¢MP&yer 112 incl udes a fl ow channel 120 with top surface 122. Fluid
materials illustrated by F are able to flow through the fl ow channel 120 in
a dijrection extendi ng THd Q@04 oPbibi®l wiHeeiRkiRNAaRimdthKer idch@aedien bpraessur e
applied at other portions of the flow channel (not illustrated). A second

| ay@r Iavingssbfit@smeoveom Bodmatindevel 130 extending at an angle (an angle of
90 in the enbodinent illustrated in FIG 1) with respect to the flow
channel . A nenbrane i r ovi : . h I t he
congrol channel %20 afTﬁw@ﬂP§§§{?§H§§§§%%5?H§ ﬁ%‘gﬁ%ﬁ%g?@ﬁ#%%%%gg%?g

[ 0022] Khvnesk Bf BSO amSivePhi 25 ath sekdwat i ¢ di agram of a portion of an
integrated fluidic chip in an actuated position according to an enbodi nent
of the present invention. As can be seen in Fl | B, pressurizatiqn of flow
charinel 130 (e.g.”- ei t HempipodgEclgim ﬂi‘ﬂlﬁr‘anitfﬁﬁgaﬁdﬁ%rag‘irﬂ%?}&r?ﬂterﬁaa@
nmenbrang;. ﬁgm%ﬁkgshhﬁqgngpmnmard, t hereby pinching off the flow of fluid
passi ng t roug ow channel 120. Accordingly, by varying the pressure in
control channel 130, a linearly actuable valving systemis provided such

t hatl fl ow channel8.120 Tlanmbiod pénlein drwlsiras ¢t Pyssrmoembgey isrfabframe 140 as
desired.QEQOZS Altq%qu FIGS. . 1A and IB illustrate fl ow channel 120
posi% i ofeysigRs et (B 198BS P4¥4 110 and the control |ayer 130, this
particul ar geonetry is not required by enbodi ments of the present

invention. In other enbodi nents, the control channel is disposed bel ow the
fl ow channels (i.e., push up valves). Mreover, although only a single

| ayer of flow and control are illustrated in FIGS. | A and | B, sone

embodi nents utilize additional flow and or control | ayers as appropriate to
the particular applications. Additionally, although a normally open val ve
isillustrated in FIGS. 1A and IB, normally closed valves are al so provided
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[0029] FIG 2Gillustrates the structure of FIG 2B in an inverted
configuration positioned above the structure of FIG 2F. In this portion of
t he manufwotzarongsspr ocess, the substrates are aligned secrhstomwhelsehannel s
and devices fornmed in the two elastoneric material |ayers can be aligned to
each other. As will be evident to one of skill in the art, the alignnent
provides for a desired overlap between the channels in the fl ow and control

| aybrs as descri Bed ndhe meirqdofiohpipyywderein e S BEMPCEHUBPE 4t i on. FI G
2H i1l e ' tf ' i at ed
aur? ng" S SHEE A R B e B 8P QLAY PP TR B 7T 2
in sonme enbodi nents to provide a pernmanent seal between the el astoneric
| ayers. One of orn@i naffhe sidthdd oficlaiel whereiothe dupmrombsizae pamyprisearigassons,
nodi fications, and alternatives. [0030] FIG 21 illustrates the renoval of
subdt r BEWEL0 from t he bonded el astomeric structure illustrated in FIG 2H,
Renoval of substrate 210 exposes the nold features 212, which are
subgequently remyyed ugiRgiRdESMaiasTi Wlelelh 4 baftase Fhihdaphal expasdisi ofrol d
features or other suitable P_rgcesses to formchannel s 240. Thus, as_ .
i |1 2st et sgpppun sws@atezmd atdoetfivient péthsrmalexanesian eldhe secrpd syishpte agwithitonal
Iaygrs35§(¥ (ﬁe fortged on ot her substrates including nold features and then
bonded G H&? ture illustrated in FIG 21. As illustrated in FIG 2J,
an additional elastoneric |layer 250 including a nunber of channels 252 has
been fabricated and bandeskthdéhef@hiyn prfuttiedcogptiting eenedraisg tiedirstsubsitate i al
| ayers. The | ayer 250 can be fabricated usi,nq rocessqﬁis ai m'gar ifg t hose
Berer me

used f dront agraactvith thamald jayrpt the (it slasiomepis 1o Praety 197 _ odi nent s
ands;t he, i | L&Hﬁ@ﬁfs?@lﬁst%ﬂlgg@édy@r@tﬁ@bacﬁﬁu‘rfa@éo?ﬁh@ sBRnAleYasRin®icdggtrby way of
exanpl e and are not I ntended’to limt the scope of the present 1nvention.
As di scussed previously, the illustrated orientations of the various
chamnel s in the s8ver dheahetbodakelpion | swherein plégmung therglash delptnats tpithd t

enbgdi nents of the present invention but |y to repr esence of
cha neISEPP%?U@Htr?fﬁﬁg?’BﬂsqsWowp%égﬁgllaésﬁuggt ﬁa\ée £ ﬁ?vgﬁg%gﬁﬁghéf)gsg agerr'ner ic
| ayers. Moreover, vias passing fromchannels in one |ayer to other channels

in another |ayer 1are e thétht$bf @hidd 13 hefin hesess efibsaherik tiaradtexizedérynor e,
reacti on chanbers provided in fluidcomunication with the channels are not

i |1 @st rareee olor contiphprytign of the|sgeandypubgtiae oW ags HicPROTE RIS JUER art woul d
recggnia&i g?ﬁy variations, nodifications, and alternatives. [0031] FIG 3
is a si ﬂ%?l ied flowhart illustrating a nethod of fabricating an | FC
according to an enbodi nent of the present invention. As illustrated in FIG
3, tthe net hod i nclsudesThermethdd nfjclainf il 4 sthesimiertamanhal/thagertial portioplis

features (310). GeneralJly, the first s trate.is an .FPD.panel. and the nold
f eatur @W@rlFﬂ%ﬂgﬁaaﬁé“ﬁHtﬁéfﬁgﬁ ¢ gﬁ)(sﬂrgsaflgtl?ss oy lrcsrflfé)lma%ilroleneri c layer
i's Bor nRdnQiink Repddifsid Ry BEinkalRs bddkdhie. €ncapsul ating the nold features and

maki ng contact wth portions of the first substrate. For sone thicker

| ayers, the elastoneric layer is fornmed using an encl osed nol di ng process.
Thelfirst el astonric Theywethpd of elained vherein shgpnsrar I%@Eéﬁ‘?&'?@d(f@ifgﬁ chipy some
enbqdi nents., th : r .e fornms one portion of the encl osed nold
use dePPWélS?Srpﬁggli?@%’?é teirﬁgaﬁu?&sl?ce@%stoneri c layer. The first elastoneric
| ayer is generally not separated fromthe support substrate during a nunber
of gubsequent prorkessiTig mtthps ofichimh 18 vdewic éredilaiality @frioeessed Ruigier f or med.
Thus, although joining the first elastqneric layer to the support substrate
i s 2l | UBHRSAO8PriseS W@H@r"a@t%rﬁ%gg@ &BPSI’OWi ng the formation of the first
el astoneric layer, this is not required by enbodi nents of the present
invgntion since pypcespgsmahidddndiaidisd wiieidGoHding BRCMbIdestiaye of BOBZd The
met hod al so i ncludes providing a second substrate having second nol d

f eatlur edast@&jc lapet tb trenhasly sarfeecaftibie edcasd olastomerit dpeF CORPHIFS AaPdaseld
subistra%)gﬂg%}@. As described nore fully throughout the present

specCi f i &, opigE PLAEHY el ast omeric layer is typically formed using a
knife coating process rather than a spin coating process. The first and
secqnd substrat esi@re @hd gB@Ad OB2R)manchdréia foiniiaf tianfirsselanotiet Bytoner i c

| ayers are bonded together (322) to forma nonolithic elastoneric

st r @ct usamprjse9@Ipast pnesHloul eKUBSIOAMEPEE alt 2drapRat CAHBE BFREIF i ¢ st eps
illustrated in FIG 3 provide a particular nmethod of fabricating an I FC
according to an enbodi nent of the present invention. Oher sequences of
steps may al so be perforned according to alternative enbodi nents. For
exanpl e, alternative enbodi nents of t he present invention nay performthe
steps outlined above in a different order. Mreover, the individual steps
illustrated in FIG 3 may include multiple sub-steps that may be perforned

- .



phot oresi st where a channel is desired. The first elastoneric |ayer is
deposited over the raised features to a depth greater than the hei ght of

t he rai sewlof2esvounsse. After subsequent fabrication stepspcuasesmbeodel ow,
the photoresist is renoved by dissolving it out of the elastoneric with an
appropriate solvent, with the voids fornmed by renoval of the photoresist
becom ng the flow channels passing through the flow layer. [0038] In a

spetific enbodi m@At, flihe mathassofxldn Fhwhensimmthe &iry glasiopepic 3T uch as a Gen
2 t i 3 : 7 i | at
et o hEa e e 3 ket el ol indls B ot I PR feoflrBpindd] 532 BI 27

one3 of s&dohl khitkhekhevermatportidieoffthe Sitst eliasteniedel feorh alyeonel & ny@nerdd Featifres, med
and then cured prior to _bonding. The first elastoneric %layer is supported
ovet t Rdifdaengedebusandbe figst duclyesy #nd e serond tl}@gf@é% Isiet 4t Mt he

peripheral edges. As illustrated in FIG 5, it remains in contact with the
gl aps plate that ofOr Meybfigeifisd bf dinPlo bhSrefiiht ARAdIaRibricTar js an_ FPD
panel, a 3/8" thick glass sheet, solid plastic sheet, a sacrificial film
app? i edhdractarigddasysa Hirst glicsiessoovehe eortioorof ttireore drajore madd dgadures addea ent i re

manyf act ur i process until t I.LFCs are ready for dicing. [O A second
el agt ofesong tt Véﬁss QRRRIS A %&ﬁﬁgrﬁ‘ébsltrﬁgf ee?%%rpglqurﬁxgor]e ![‘%?(igi%?é“ﬁﬁsa s for
pur Pos §sii@Ere el ¥on thé fisH PROKL8Hald hdRedony it BeksS BElh Bds Blah @070y a thin
gl ass substrate 520 (e.g., an FPD plate) that is supported, in turn, by

vacuum contact with a vacuum chuck 522. The second el astoneric |ayer
(reterred to her@2n ashemecthobof ¢laipetd wherepguthp dse slastomaricyayerat j on) i s

| ayer 112 i.n.Fl . t . f gg{g) ane 140
betgeeﬁ%%rﬁcetexflf eéivc\%j yc%fé}nsgg}l%ﬁngggﬁ% ﬁg pégﬁ)tnragﬁﬂ\écﬁ%gﬁgﬁ Jén% n?(ﬂ@ Ig%%ﬂe , t%e control
chamnelsscont ghickhdds byatagsbriasn ekihe fidit Rgbdtraantréchfeompltbneneodr rhéve rhold dieatyregut
this particular illustration is nerely for ease of illustration in show ng
t het verdilferenssdtyearihe firgt ackasss arsl the segandituickness fidess) tg%”c gHE’ri c layer and
it will be understood that the control channels may extend in other
directions as appropri@eqndiRod BEIRA! | hWiidlcd fRRPAS GRlir@Riastherfciby@laags
panel is suspended by vacuumall ow ng the center portion of both the gl ass
sub2t r omnis@ theasedortddastenondlagbaenmrses af leasy ene aflan qxdrusioy pbycess or a

pr e?et er m._ned %m)unt. 0040] In one enbodi ment, the substrate 520 is held
at ts HHIEPEMERICS uum and the center is allowed to sag under its own
wei ght with the anmount of sag controlled by another vacuum controller. The
i nventor has det eym nednidfiadd ofhesutdeeurtrigr ste camebrs @negrdied fmsdio nkips,ahd ayer s
are joined together in a subsequent processing step, the illustrated sag
provi desethesd canpyisiitiing front that begins at the center portion of the first
el astoneric |ayer . {n.: i J war d
Tholedges of the PLoAaRE T au R kil R S e B T
typ#cal |y form i ffotming plpunalitysafrificld dsataree o diersabistrae;e pushed in a | ateral
direction toward t he edges of .the |ayers, thereby. preyentin rmat i on of
ai ropockets (i. e.ffm%‘ﬁgragfﬁ?éh‘id INGpR Xlgﬁ}smegg)mqtq{}/atl RECTYRE g’r‘?gag%éa\t/‘? e

[ 0041] tﬂ_ﬂﬁutﬂWB%Eldfﬂeﬁﬂé@i, lity of FPD gl ass panels, which are typically
0.7 mmthick, provides for a predeterm ned sag in the elastoneric |ayer
tha? is suitable ﬁrovidhgtarﬁod@lddfe@stmtbédvmﬁ@bm.? surfaco arpargremiiclamEnsgare he
amoynt .of vacuum pressure applied to the center and peripheral portions of
t he FPIﬂlﬂﬁé’te 520 is adjusted to provide a predeterm ned sag. [0042] The
twogpi eces or | aygfingfa seadddgsin@dryedfasblaredtifes RS deabnd $upeirad) | y PDVS) are
brought together with high geonetric precision as described bel ow. The

i niént or has det dermingd seeend leyes ipglading e speandictaspreticsnyariphyeryed thy t he
met hods descrjhed herein is.one ts that have nade the
fah?i catt® Sgba%q‘f ?I?({ﬁ%%ﬁ%crcngﬁ%%ﬁ ooggﬁ?%ggga?lkgggrﬁ ?i ng to FIG 5, the
suhgtrate 512 supp@bingnBe layer toithStecohdsdyeneri c [ ayer 114 is positioned in a
fixture 510. The fixture is provided with controls that allow for

m cro-positioning in at |east four axes (X, i/ fz ). In other enbodinents,
addilt i onal degree®-of Ficgaethasl pkclgim 2¢ wheyein the HPb“&F%%%”S?IStg{EatFW fr e.
Fewsr r i - rnative

embadi o S b e e s vt e or

i nproved alignnent of the various channels in the two |ayers. As
illustrated in FIG 5, the use of glass plates with the sane (or simlar)
CTEs to support the elastoneric |layers reduces m salignnment resulting from
expansi on di fferences during thermal processing. Additionally, wth respect
to the second el astomeric |ayer, sincélthe FPD gl ass panel 520 flexes under
its owmn weight to produce the desired sag in some enbodi nents, the sagging
results in reduced stretching of the elastoneric |ayer, thereby inproving

g a A A — 1 - o e M N p— r NSRS



Table 2 [0049] In addition to providing nmethods and systens for supporting,
al i gni ng, and bondi ng el astoneric |ayers, enbodi nents of the present

i nvent i orwprow/dessaet hods and systens for form ng el ast ®cEMISe00A5F68 PDIVE)
| ayers on | arge area gl ass substrate including FPD plates. Sone nethods of
fabrication provided by enbodi mrents of the present invention utilize spin
coating techniques to for the elastoneric |ayers. In one of these spin

coating net hods, 26i quildepmied of dapot Wéﬁelnﬁﬁﬁflﬁ%éﬂi’l‘?é“’ichld?%@nec@ﬁfl‘éfﬁ of a
waf gr - ' : ' - ad the
pone o b EE TS ol RyEP Ui SERE fochaR, b BIARE BRI Se bRaS RS

fungti dinst@hirfaqe AesReeehterspa6d% e, and initial vol une deposited. Excess
PDVS fl ows over the edges of the wafer and is typically discarded. Although
such spi nmet hods _may scal apl g .t. n2 size FPD panels, it is Likely that
thelamount of PDWE ut ?rﬁ?i%ﬁh?‘g?fe“éﬂ%z%‘é(ﬁﬁrémpﬁﬁSﬁéto&BUFcﬁ”%eélqt#ic%‘ﬂpg?eﬁce much
of Qheplljg\ggj d PDM5 woul d be wasted after flowi ng over the edge of the

waf er. Additionally, since FPD panels are rectangular, the quality of spin
coated | ayers fornmed on FPD plates may not be as high as simlar |ayers
forired on circul 8. subddemagtesd of 388034 whergin thabegndslestosteric eatgiads ent

i nvyznti on .ansfsﬁ/lsusi on die coating process is utilized in place of a spin
coa in(‘joﬁlp{)‘é‘? .’'h anot her enbodi nent, a drawbar coating process is
utilized in place of a spin coating process. Either of these two nethods
aretuseful to fonm or Mt hedprats@fld@podiip camphiding:l ayer of PDVMS or ot her

el astoneric onto a FPD panel. In extrusion die coating a slot djie that is

the2sanme width ad suhgratpeeingddy ajalerad sugicsrarengespishan Ag pdugre ches;

predet ermi ned di st . f t f anel . The
nol g features f o?‘rrtgrgtc egﬁé(?ﬁ%jcﬁlgggpﬂazmgqu %@gj desjril'lgfg%és)u %@g%ﬁﬁa{éﬁg{egﬁ %lg toneric
mat ér i abrfacetafubkefirst elasmwbec $Hyet belhg joiksl tohaepstiat ofdhe suipirets, wherintthe panel ,
the_el astoneric (e.g., PDM5) is pu t hrough the.sl ot di.e at

pr _eaet ??ﬁ%ﬁ?@%{cel?g%?ﬁ%§ Hlﬁ‘fﬁﬁ@’;%pfﬁgsﬁhéﬁ?eg%?’g}e%%e‘?‘gmahy o ﬁ]leng ina
uni gor m,ceatkd 1% Bkt BRMBsiON BlsiRahd fitd 8RRk icMdrt he mol d features
previously fornmed on the panel. In an enbodi nent, the PDM5 is allowed to
sel 7-1evel at roerset@mpaskmenc lopershavingta moldfsacfacaand & tvprsuiadee thetraoldur e.

di di f . ] iaon, a.l f el [
I R T B Ly e SR e A

aboyt BhdWist Blagbeetic Ber.nm for exanple, fromabout 10 nmto about 150 nm
[0051] In an alternative enbodi nent, a drawbar coater having one of a
vari ety of shapes (e.gl? strai ght edge, . comm, er, or the like) is

- : , Meyer, . I ]
utillized to form3R unifhsriniearaiesk ipdicichin elyedpims3Sivherpingthe $3r58d CREPMSEC usi ng
an gxt nusl ' ! GRSREmall P RELEBS th
el agto1 r:r%Q}rﬁegPipg#a?@%ggg%gﬁgggddg%t%&%ﬁe panrglaf?no ronttcﬁ{)%‘ t he cogti ng
head, noit distdreiclagdritng shead.diBecdusasio the exondidadomdiielagerd dr awbar
coating machi nes have been used in FPD manufacturing processes, currently

avai |l abl e equi t c he nodi fied. for | ormation,. of P | ayers as
deséri bed hgr ePn. [Ooglg]e I%g{flgesdc%‘élg]&f%%%ffg?m{}ﬁ WF%eWgtﬁ%Hﬁ %‘Ft?iyeglsg r)e/lt her
than sichhGeRrisddds & dtrerehrfa SRR 0f s{ﬁ%&@nbl@é&er s during fabrication

processes provi des a greater nunber of Cs per substrate. For sone

applications, the IFC dinensions are on the order of 2 cmx 5 cm_ In other
applli cati ons, the2 FC Hierinissiabsiludic obir oferlaing 3} whsrginghe plusdity REfigt der  of
43 ¢gm x. 4 X the Iike. Sone
I FCEdi r(r:gar‘llgl}egsnnasre g?%g%tﬁrl%eétb%aevr\{%ttﬁgbsliélzléeigtoI?@sstugét r%g%e)\éseﬂ%’?ﬁgb % ¥nt'i cul ar exanpl e
of an IFC with dinensions on the order of 8 cmx 12 cm(e.g., 87 nmx 127
mY) 1corresponds t33.t heTiwiinegoifedsudicrohdy of dlaite29 phatesthe phaddity of fitdhe LFC to
be a drop-in replacenent in sone mcro-titer plate systens. However,

enbddi FEARE A ARETHHE QYR 2P AUFErE s B3 hBt- |inited to providing a greater
nunber of devices per substrate. In a particular enbodi nent, the size of an
i ndipvi dual | FC is3q0nl yah id{@érggd%ﬁi@gﬂ?icgﬁlpggm he FPD plate, enabling the
fabrication of IFCs with dinensions not possible using silicon wafers as

f abRi cati on substasubesate;[2d053] In addition to the benefits described above,
the present invention provides a platformthat enables the fabrication of a
uni versal carrier IFC. The large |IFC size provides an opportunity to
integrate routing layers into the IFC, elimnate accunul ators that are
typically provided externally to the IFC, and enable nore conplex chip
control. A universal carrier provides an interface (e.g., one or nore
routing layers) that enables a univer®al carrier to be used with a variety
of different die sizes. [0054] In sone enbodinments, nultiple coating

techni ques are utilized depending on the thickness and material properties

Y o o v o r . o o o, . o



utilized as nold coatings with decreased rel ease forces in conparison to
conventionsl materials. Additionally a dry filmphotoresist may utilized to
repl ace owoxoppliessent t he knife coating process. [0059] pPChaiSadoomnrsest
accuracy provided by enmbodi nents of the present invention opens up
opportunities to decrease features sizes in the IFC, which were previously
condtrai ned byl aysrlasoniegigestrueiuregeinsatio thsl sebsirate svhereiathe adasiomeric layer
redgctl Ocﬁ | n deposition thickness variation described herein provide for
redtict i'0HESh the desi gn rules for the layers and the nenbrane thickness.

As gn exanple, the redugtdl@fericompricighymralsi @iflovactthnhéie hpviagiviaih less
elimnation of the blanket difference as illustrated in Table 3 enables | FC

gesﬁgnéhm 10R0re et PO Phgambers iaiihad seremurpicadon withthe Rlugdinsph @O%ndd
yol emsPHREL RRRI Y eBhBaL T FORRRSY ool i 8L Rt 505"

fabgl cation met hods das;ecmbleldydnbﬁipnsmga phatalityi dflcbﬁtﬂoltdhahm@é begmm:@sh sarrpl e

anal ysis applications. For exanple, in an enbodi mant u I
f abPi cariden lessithyn LW R, Wesreindhasacoplayer is s{xppse flararPé*aie &Bgieht%g IBStt he

metjodg,Wescri bed herein. The fuel cell includes a plurality of elastoneric
| ayers t'hrough which fluids are able to nove during operation of the fuel
cell. The large substrate size provided by enbodi nents of the present
i nvéntion enabl es$$5t he Thabniegatdddiuidit char gfeclamedt Whestingb¢ plugalityiof ur es
II’]C&UdI B? Ft crofluidic (:hannelb val ves, chanbers, and the |ike. Thus,

of IHFPPYS LOMBEF ATV IPIOSovi ded in a device operating at
macrofluidic | evels. [0061] In another enbodi ment, one or nore conponents

of @ water purifisati OrhesygpRredamadicabip sfatiash mwn@etnttevdlemhef GABSOf the
described herein. Simlar to the fuel cell application, the IFCs fabricated

usi Ag trAeakigtd aepstion shayher asscibar o beUCHer el n are applicabl e to water

purification systens since they provide mcrofluidic functionality on

macy of | ui di ¢ scalg vi de
IFCg with a large nunE§#§n?gﬁggﬁggggkgqg%h%%ﬁe%{gﬁ%?&giﬂ%ggéggﬂﬁg%graIIeI
sysQenﬂbwmha&ﬁhmmbbnm&mqkeumonbmnehtﬁnyﬁhﬂswc&hmthQMHtmbvmanuﬁUhedeV|ce
fea ure aﬁ %nall Harge substrate surface area enables the

f abPi ca&‘u‘fa (S CPREY t‘t?si arge fluid volumes. Additionally, it should be
noted that enbodi ments of the present invention are also applicable in the
areq of process i3t ensiHeiig@kta@ RRRcIcEA HfUMEm WhivEdreREREbitstrhe@Fmprises

m crofluidics configured to support a large total anount of fluid. [0062]
It Ps al dessumiebest ood that the exanpl es and embodi ments described herein
are for illustrative purposes only and that various nodifications or
changes in |ight fshere i rsons skilled in the art
andlare to be inc UdedQ%f¥%#éf %ﬁg%?gﬁ%&gn%%ﬂ%$V|eM/of this application
and2scope of the appsrdedefidedibys MidAl shiSadelaiedEiBateSthah oAequed hotd afuare

manuf acturi ng one or nore integrated fluidic chips, the nmethod conprising:
provi dilRge& first substrate having one or nore nold features forned
thegeon; form ng gk Lepbr ﬁhﬁﬁi&mﬁfek ﬁrrgﬁ%@ﬁn Q@1r§t£g€01fn'efr§tea§h'Qﬂﬂé%ﬁ sehbyer ei n
the first elastomeric layer Is defined by a nold surface and a back
surﬁacemn@mmmvmguKMQHBan surface of the first elastoneric Iayer to a

support substrate; providi nd sulstrat.e havi e nor.e, second
nol 4 features forned R E’g‘%' aff c}'ﬁ‘@n‘% 5’888%?8 1%?3&“8@81 11039%? bSHa he
gl ags sa‘ﬂﬁ%kfeﬁﬁi%g a%@de@érﬂlﬁé@l%@t@l%%rﬁlﬂﬁﬁu@ﬁ@ité it aYest elsthgdricnegrbynda ol d

surface and a back surface; aligning the glass substrate to the support
sub$trate; and bondi ngﬁmlh@hmftﬁesmdf(é@enm dispescfliip 8 plaak @etadpkpitee | ayer to

oS S B R SRS B ARk nd Gl I b m

perpor @Qcmm@@md My bid form ng the first elastoneric |ayer. 3 The
met hod of claim 1 wherein the second substrate is characteri zed

surlflace area great¥ForhwhobBuidipdavices Auprsed lﬂaswdrgéPWSHY(ﬁadéPEFhﬁt 1

wherei |ses a glass nenber. 5. The net hod of

cl gﬁm evét S%?gﬁﬁﬂgﬁ#ggé%roe%ﬁger ‘s characterized by a wavi ness of 60 nm
over an 8 mmw ndow. 6. The nethod of claim4 wherein the glass nenber is
characterized by a wavi ness of 330 nmover an 25 nm w ndow. 7. The nethod
of claim4 wherein the glass nenber is characterized by a thickness of |ess
than 1 mm 8. The nethod of claim4 wherein the glass nenber is free from

i nclusions greater than 100 nmin size.9. The nethod of claim4 wherein the
gl ass menber conprises a rectangul ar pPate characterized by a di nension
greater than or equal to 370 mmx 470 nm 10. The nethod of claim 1l wherein
the support substrate corrprl ses a gI ass rrenber 11 The rret hod of cl a| m 10

______ Y " .



second thickness over a portion of the first substrate free fromthe one or
nore nold features, a difference between the first thickness and the second
t hi cknesswo=0loga$8sechan 2 mm 23. The net hod of claim1 wo@sSRev9fo6rsAs ng t he
first elastonmeric layer and form ng the second el astoneric | ayer conprises
at | east one of an extrusion process or a drawbar coating process. 24. A
nethod of manuf act uri ageesnd phiralityrad firﬁtcégmr@ﬂ%@qusedmt@e@gﬁnwﬁraﬂlﬁléom hod

i si.ng: i di n. b . V] i h
20 L quar e eR e epifeTachato b Bl AL fabbs bupthe S8 AR L 00 Po

f or s nglagiohRieNayeRGadi ng an el astonmeric material overlying the substrate
and the plurality of nold features; providing a second substrate_have a

set@ond surface area geéetasd piwahityxd ssenpdichaniedydigposed iniha plage paryalo

pl ural it f | d. f I e ' I 41l - ayer
in udlﬂ‘f%sugs%agéé%rhddexe%{éfg %%ngg%otnﬁg)tr %Q%?eg%g‘??éb? %’F‘%ﬁ‘%@s@%ﬂ%ﬁ’ﬁ s(’?fra %Ije and
t heg seepehddebsa dlbstorbéridomlet. f eat ures; and bonding the |ayer to the second
| ayer. 25. The nethod of claim?24 wherein the first surface area is greater
t han 50 square inches _and the seco&ﬁ igrtaﬁ%éarea IS greater thﬁp 50 square
i nches. 26. The méPhod Tof 2EPRPHFISUN R SHETHR EhFdIFG §EOMef X MNP LYt Bhe or
nore | r i di L ] R BomaRmact i ve area, a ratio
of ?he%gg%f®%§g?£gﬂ?%b%W§%¥P%§?§%g#€%%££i?ggjfﬁwgreaterythan 60% 27. The
met hod of claim 24 wherein the elastoneric material conprises PDV5, 28. The
nmet hod of cl ai m 24. whdheiarray hécleie 80 dvhereis thermwiabityeftfas) AlangdhEAMEES PDVS.
29. _An 'nnggrated quid'f chL& C qpaising: a substrate defined by a | ateral
sur £ ac &% SRS HHR TS S 498 nches: a first el astomeric |ayer
having a nold surface and a top surface, the nold surface of the first

el ast oneri c | ayeu2bei Mejavianedclaim 89 petetdin thegflutaliey sfsbsdrdathapnalher ei n t he
first elastoneric layer includes a plurality of first channels extending
nor fal c9mpHgmpresitresehisapelscenfigired 101peq VR B&hsi on i nside the first

el astonmeric | ayer, a second elastoneric |ayer having a nold surface and a
top;surface, thepl dgurfacesefaihRe WRCQRLG] FThONRE 5& Jf akiic B&Vieg | oi ned
to at least a portion of the top surface of the first elastoneric |ayer.
30. 2 Therd poegeadirduitlicisoagorcfivm ahers bhibm e sehefrftyidictdeeicescond el ast oneri c
| ayer includes a plurality of second channels extending normally fromthe
top,surface of t first elastonerig l.ayer i i i nside the
secbnd eIastonergg'lagjpgn§ip%fﬁe P%P@E%% é§9??ﬁ§§§§QCf?%ﬁﬁgﬁ%ﬁgﬁkﬁg

whepei Rqhid18o bPPsqulakd imeBesi s characterized by a surface area greater than 17
square inches. 32. The integrated fluidic chip of claim?29 wherein the
plurality of first channels are characterized by a width parallel to the
substrate | ess than 1000 mm 33. The integrated fluidic chip of claim?29
wherein the plurality of first channels are distributed over an area
greater than 17 in2. 34. An integrated fluidic chip conprising: a
substrate; andan el astoneric structure joined to the substrate, wherein the
el astoneric layer includes: a first layer conprising a plurality of flow
channel s having a width |Iess than 1000 mmand a plurality of chanbers in
fluid conmmunication with the plurality of flow channels, wherein a conbined
volume of the plurality of chanbers is greater than 115 nl; and a second

| ayer conprising a plurality of control channels having a width |ess than
1000 mm wherein the second | ayer is disposed in a plane parallel to the
first layer. 35. The integrated fluidic chip of claim34 wherein the
plurality of chanbers conprise reaction chanbers. 36. The integrated
fluidic chip of claim34 wherein a volunme of each of the plurality of
reaction chanber is less than 250 nliters. 37. The integrated fluidic chip
of claim34 wherein a portion of the first layer is deflectable into a
portion of the plurality of flow channels upon activation of the plurality
of control channels. 38. The integrated fluidic chip of claim 34 wherein
the substrate conprises a glass nenber. 39. An array of fluidic devices
conprising: a substrate defined by a lateral surface area greater than or
equal to 18 square inches; a first set of fluidic devices arranged in a
first geonetry, each of the first set of fluidic devices conprising:. a
plurality of first channels disposed in a plane parallel to the substrate
and extending a predeterm ned distance fromthe substrate into a first

el astoneric layer; and a plurality of second channels disposed in a plane
parallel to the substrate and extendi%g a second predeterm ned di stance
fromthe first elastoneric |layer into second el astoneric layer; and a
second set of fluidic devices arranged in a second geonetry, each of the
second set of fluidic devices conprising:a second plurality of first
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