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clainms the benefit of U S. Provisional Patent
Application nunber 60/608, 834, filed Septenber 10,
2004; and of U.S. Provisional Patent Application
nunber 60/601, 266, filed August 13, 2004. Each of
those applications is incorporated herein by reference

the transter of SURBIYSHCALES B ORUGE 051 he”*®

tri phosphate (ATP) I ASVA BiHPBER! € such as a
protein or car bohyg\g?lID@AExanpl es of ATP-utilizing

enzymes include, but are not limted to, synthetases,
| i gases, and ki nases. [003] Protein kinases enconpass
a large famly of functionally and structurally

rel ated enzymes that are responsible for the contro

of a wde variety of cellular processes including
signal transducti on, mtmnscri ption, cell
cycl e progression, cytoskel etal rearrangenent and cell
novenent, apopt osi s, and differentiation. In general,

pr ot ei fPléérﬁé%ﬁéc@ﬁilﬁg app@ffisisraraatsed tbyprb&e%k@h}wndgctor
the addition of a negatively charged phosphate
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%‘bﬁﬁ % a TR %ﬁ 9&'? F&cﬁ?\‘@é&%@%%her‘e%lasma is

phyS|o response oneo tasis, and in the

f domrhedin a@apsf bdatheendmcnhsctmdm nwingne opg if éne elqatogps is an

tT R powetas elecotei e SBofpod s wb BRet o Htom
6tr6’desﬁf"a§/§ﬁclu%%n?ﬁs RbROEIRN ordifietBRSRatHdIPEEsh as a

di abet es anmati on, cancer, and
r hedlioomt oo toedayet mrmuns:{m@e rseguC@nCﬁd:t@rwa©rna kugdg dnsulator ring

aZ%Wc% T oot iR 3 Ay SR LBR Tt g pot
ARG, dHBRe Bt Atrd hidlecthid icolplmd Fings 9&et hiee not exposed

nuta |ons in protein kinases are inplicated in a
nuedaspa l@l‘“@plﬁ@ﬂ'ﬁ Eeelotany t oxi ns and pat hogens

exert their effects by altering the phosphoryl ation of
intracellular proteins. [005] ATP-utilizing enzynes,

such as protein kinases, t8&MVIARY, represent a broad

cl ass of pharmacol ogi cal targets of interest for the

treat ment of hurmn di sease. The identification and

devel OPBER I t

funct | oTAY i TR RS Ring Buagted {6 g6 iiBRhRd inid lasra
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e 3 44- 548 997 Hemm ngs, Sci ence
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F v aicap Darars teah kel BB MBI the

p' %Wr@le&ﬁfdeV%@H deavbdaf@sn ik ARG S sLbstrateksupposvéUtiface;

factor-1, and this activation involves the inductiagn

of arledgeding surrgunding Hir elasiostatic chyela goundexiersior on a
phosphatidylinositol (3,4,5)-triphosphate (PIP3) and
t he subsequent recruitnent of AKT to the PIP3-enriched
menbrane via its plekstrin honol ogy (PH) domain

(Hemm ngs Science, 277:534 (1997). AKT is subsequently
activated via phosphoryl ation, and the two regul atory
S|tes are Thr308 and Ser473 The tunor suppressor PTEN

. oy o, o o,



cycl oal kyl, heterocycl oal kyl, substituted
het erocycl oal kyl, aryl, substituted aryl, heteroaryl,
wa@naemedisd i t ut ed heteroaryl; Qis chosen from edRYE2005028571
substituted al kyl, cycloal kyl, substituted cycl oal kyl,
cycl ohet eroal kyl, substituted cycl oheteroal kyl, aryl,
substituted aryl, heteroaryl, and substituted
het eroaryl ; and Z i's chosen frém al kyl, and
substi t ut ed aIkyI with the provisos that when Qis
optiopnally bst ridin-3-yl, L IS a coval ent
bggﬁfppt\wqul b} %?/ate ﬁgppgrt%@i\q alyétlrlfaf}nsﬁa%r fing
Su&tﬁéﬂ Irté}@rﬁjuﬁiééﬂ @ttrﬂad& o thetdtsanciekfenemn met hyl ; when
p n-4-y Wis drogen, and Qis chosen
f r om be&gglprowd@@ts am@bOd@ﬁz@mlaCng@m@nﬁylatoram in a plasma

SR A BURREHBY rerbER <phiOy, BOOR R 4B HhG Hoim the

5 2 é@mé?chl@ayrﬂfsrqameémbmng\me mowstopgeg with s inseldtyt ring
then i'S not when Wis chosen from

2- qczm@mscﬂdesz@ttra qfdottsgar(lYaDa) 4-yl and

2- I i .

2 ot PR BEARER o il g somiconductr
pygubktrraté%rryda plrsnta okeaimpepyontdinng anysuldtor irieigrettirely of yttria,

SUbSt | t %llq?rgé] M@g%@%w rr:gjﬁgriaté/\'mg the plasma
10 Sufgdsa‘tfﬁﬂt) égﬁ%@fﬁg%ceg bﬁs tt?fh@intéﬁfto‘?b??rﬁé/ blasma chamber and

roary et erocycl oal kyl or
S Mrgtzutgetlnetmoeem gat; [ig: ) Iay;blasmamtatel, ppsorae etmhlng)’(’r@
het er oat

o eROTURoE AbstFate! 87 B PVinGing S3EHrdubid s skate rom

hefharfiadnth chafberwhen Z is lower al kyl or
3-nor phol i nopropyl, then Ar is not phenyl,

4- met hoxyphenyl, or 2, 5-di net hoxyphenyl vvhen Ar is
15 pyridinyl, L i . 3 Q
nmet hyl , and W i ohe
met hyl , FIci8. OfA)anﬂ|BJQfé3weWb|dimﬂ@férréwéh‘ibodirhém & a plasma
not methyl; and when Ar is 4- -butylphenyl, Lis a
Comgcgmlng@ﬁgaregus Nhdipg R ipprdatoriring as provided herein.
| -cyan % 1| .
1 ook IR HRE BB S orotdI ¥l REpfired smbodiments

copfsdyd figgs.conpri sing at | east one phar rraceutl cally
acceptabl e vehicle, and a ther a?eutl cally effective

20 amount  BIGR3A.hSNUnare AARSAC eﬂah\t?W%p Prfegedsent
di S6h88ig tsb@rfsfﬂ é% AgProvided is a packaged
phar maceu cal ormu on conpri sing a pharmaceuti cal
conposition conprising at |east one pharnaceutically

accept abl e vehicle and a !EE QE :igi Iﬁlbél effective
~anmount of at | east or t he present
di scl osng gne gid df%%h’ﬁé'&ﬁddb'?ér §Lﬂj’str‘é¥é§‘|ﬁcFéh%e§0ﬁﬁ|§wvéhﬁhts are
to treat a manmal . [019] Al'so provi ded is a nethod
25tr eeedemgmaplas;mastromnm shamber desigpao naddtessmr@eeels Uﬂlformlty
such treat nent .conpr adm ni st er | n he t.
2 Tl RS Bhe BEBse b e L C b G gp it PaB LS8l in the
chgmarfBérse Mortidstahcé Ngs WaksSite lﬂtcﬁ@ééé%qf - mbRaZQﬂ‘ﬂcult to

Additi onal enmbodi nents of the invention are set forth
| na@m@vej aattcprnpetcétm@vacrmsﬂm wefer, espesialy fas diffigulhéietph
t .
GBI ot SN2 @B B MBl Bl 084158 . tor

30 i n@bﬁt@ﬂleeﬂu@nnateacstlicon m(HS?@))SJor@mrihsgpttatetsmnoas@gleise
t he demflcatlon and clains are_to be understood

belBRP@dAhasehatesiti¢ate gresi3), EQnaepesited shigan | oxide,
Acﬁgaﬂ'id“ d lnoﬂ‘%ﬁﬁé%w W%fér%?%ta‘ﬁdttpﬁ lik mFro"i”e\fchlﬁﬁ‘%uch wafer

I cal paraneters set ol o
- speci fi catl on and attached cl ains are approxi rmtl ons
that may vary dependi ng upon the standard devi ation
found in their respective testing neasurenents. At the
very Ieast and not as an atten'pt to I|mt t he

- . Y a1 I o o o o M




For such fused, bicyclic ring systens wherein only one
of the rings is a carbocyclic aromatic ring, the point

w@bocara@echnment nmay be at the carbocyclic aronaPCT/USI0§028571
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or the heterocycloal kyl ring. Bivalent radicals forned
from substituted benzene derivatives and having the
free valences at ring atons are nanmed as substituted
phenyl ene radical s. Bival ent adi cal s derived from

uni val ent pol ycyclic hydrocarbon radi cal s whose nanes

f hyd f h
cavaisfiols Linay b S B pEREsRlaRE RudbaThy i ng
élé’&ﬂﬁiest\ﬁhlbﬁ @nBadiRe Pffodéég RRITARSE PR stefte V\ﬁﬂhethb result

radical, e.g., a naphthyl group with two points of:
atthamQrmmma e peﬂ&medapnlangzme@én@ore/ﬁquuenﬁwmdeetch rate

nod PRy BREEHAS by Lo RN i ¢ one o

nor e c3hRORFTapacidvelyrioupled plgsma&efauﬁﬁdor\/\pﬁobeesmg large
heteroc%/cl oal kyl aromatic ring, the resulti ng ri %
a5 FANALANY MM ysfers ﬂseo&@da@f@rﬁé’a HBRYRIFO be used

[ ﬁrif%hdltf%ﬁytb%gé V&ur%ele@fg@%%.y!:ﬁg Eﬁy@lﬁ)ﬁa Qe 3Nb&F 1% Lfgaggrt can

rou oden at ons
t ondudaraumtttml elactmxdplvdabh ys auppmem mﬁlenergwpeommobmore

P e 1o PEESS s R BRPlsiorB et Btiheshamber
23@\?‘*{%‘&39@9?”"9%3%"%% etﬁ: %‘%ﬂoﬁhﬂ@ﬂ‘u’pp& electrode, and

2 thaghoiryd extieasion-oan, bmquatetd)olemeydly of the bottom electrode. The
- ha hth henlethan the |ike. re.s ific

A SEPBTHEDEOUSY 3R8 el BB oA Ra Gegtor Rhich

argiiéhdPgaherafy é‘bl%ﬁféyd:ontémﬁ{ eaééfhlébhdlﬁk\/tbr t&b@@@@cessed

In certaln enbodi nents, an ary roup can

( titBepaeated anefngromebxgan edge rensk aﬁl% edge w@quanobe of

%g&ﬁgalgp'%%ﬁ;g? e )()r ggﬁ‘r %A@%@{/% g;aqgﬁflé)g@fp %e(:gﬂnejsq%eated
" Alutinergsmbarieratict, @es, 4 Rottedgeliing! Adglticha®,R plasma

wherein R is chosen from aryl and substituted ary
defanfiegmest 6ng asperwly cabpigyided oubvardiyot the W%Bﬁad

[ iracs g EERRto (A R b b e e (s Hhier and

aridwes ﬁrmtrokiem T led éecolnbanyl gralind _rcaaraaddlttge plasmeacsnforesnent
or_mechani s unl ess ¢l ea i ndj cat ed by
[ 09 239RIAON e CORigHNG Hie B AHBRERE Gaer i g1aiRa dscussion

f .
e ST s 300 USRSy LA Bhapiiey
t reouplexs plarsnm eelctssican rmz)/foundtnacnrrmmmlp rsaigneddhiS: Hatent

23%«?%5@%%3%1@8@%&%333 Sk AR Moy 20pFtsBa7 1A,

Accor ?Wg]'éﬁgmsﬁébb v SO RABd Qéfe%ﬁéé er eoner s.

any chéem ca struc ures W thin the scope
of t heslpdbeffGJllen@detmlﬁdcd@@rlptlw vietarenee is magarte the

eratoratn B God e TPl SR REA R auleplRTGHE Brawings

C OSAE N$iBwhY oF Bt espébﬁﬁ:@hﬁ@mmem@ld whighrtae firsvantion
g., geonetrically pure, enantionerically pure or

<(:|| mey beduasticeshlll ig tcp @eé)nd@rﬁﬂm@ﬁéh@ﬁ Aher emb@ﬁlunents may be

DSBS B R0 FEBE U g rom o

C%ﬁ@p@%ﬂthé@@éﬁér@ﬁﬂf@tl@h st er eoi soners usu ng
separation techniques or chiral synthesi s t echni ques

vel | knbyically, theevagium shamber yis of i plaspimprrarie &f¢ made

Foéﬁﬂ’léféri’aéfﬁ% Hﬂaern BH\topfa%P% 0% e'ée%&&ﬁ’ddtﬁoroﬁibﬁﬁéée being
soners o S , racemates

ot her m xt ures thereof In those situations, the

single enantioners or diastereoners, i.e., optically

active fornms, can be obtained by asymetric synthesis

or by resolution of the racemates. Resol ution of the



N- oxi de, norpholinyl-N oxide, 1-oxo-I-thionorpholinyl
and 1, 1-di oxo-1-thionorpholinyl. [060] "Leaving group"
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di spl aced by a nucl eophil e and incl udes hal ogen, such
as chloro, bronmo, fluoro, and iodo, al koxycarbonyl
(e.g., acetoxy), aryloxycarbonyl, nesyloxy, tosyl oxy,
trifluoromet hanesul f onyl oxy, ékyloxy (e.qg.,

2, 4-di ni trophenoxy), nethoxy,

N, O di h d | anj d t.h i ke. [061] . ..
epprenien: Wit copf et Hlate. AiSre STl OFhe boREuation paused
g%ﬁb%@n%%al%f TS UBRfiRE SlaBRasprovicees Vel of cleanliness

r, and that the description includes instances
whisalds 1196 pesvdsied by Uorcooinast plRsEas: daeReraitg oasliaed plsma for

T S I A T T

r GlgHsy/fled eaey that droeapplidé daingtha etdr@ pasvessnwhile the
or listed in the U S. Pharnacopeia or other general,

dolsyhing i priTeacopis aPAISADEB 40 B ARPACaUERE, fafikbe
e

I shahtherapparbivses lapdanetaptialdescrinet] hbadin pos setkmaited ke300
desi red pharmacg| ogi cal acti vi of th ar.en .

c caitn. Ihp eoparathseand Tyetuers dsbatatbhersin may be
f A i i Aaci: a . i i i
RS e LERE 93 s Rty b/ SR B i
pHogip bas iflovaemdronamehttthat empley high RiT pewemievalsortdighigas flow

05 S5 AR LS AR T8 o5 oD o o
géﬁi’dg\)’éﬂe@&b qeférﬁ&bbﬁe?l@v@ls M@bﬁin%é@Q PYeR’ g higher of

mal 1 ¢ aci mal ei ¢ aci d, umaric acid, tartaric

aqil@smaivioluroeaci d benzoi c acid, 3-(4- hydroxybenzoyl)

et nand8d piipEed Bt ind PRGfA. Bigleing apparatus
1, chm@briseies fist Widaiide aiirdiively Bydbley)iebnaRE Yenbaitds, a second

aci d, benzenesul fonic acid, 4-chlorobenzenesulfonic L
acglectrode, i ieasd coscnnfingricat HRY dandia arevnd getamsiashfiog draining

acid, I [ j . .
a-ires RGBSty filafies. The plasmayprocessing apparatus is
gl sordigamsdtn ecabieta g3s fHutny bomugrtezhinto agilasma state by the
trinmethylacetic acid, tertiary butylacetic ac

| RIRSNANUPELFSIRG ABPY At UBY MY ASEMRJP lﬁngnwiogéﬁmt,aﬁon, the
AT e i 2Pkl gl SRRl Cabiie oo

arscaoi di maue otAdlermatvebnthe pradess gasdiow adenptoride ehamier can
iibrepl ?ced gé a netal ion, e.g., an alkali netal ion,
arPeleRgthaR 188P S6CMon, or an al umi numion; or

coor di ' Q5 DASTEFatARE Bdas r&tdive 8l smibenduct
di et hamimswg?éﬁt@gtﬁgﬁ%f?ameénmt hylrgl ucam ne,I uetor
di sujstrate apd dsisran asacdiatead firstledectiagiesqrea that is adapted to

"Phar maceut i cal | ept abl e ,exci.pi en arrier.Q

2 BLRPARL 16, LiEalrete: o B L A, S earr i gpeif Bhigqupled t
t hatiegstoriepanlet %ﬁdlf WftH SupbliedREpbwet &9 BBt Bicktrode.
at_|east one chemcal entity of the present _ )
di B secend elestiodpiis sepryatediibemdbs firgheleefsode by a gap in which

oA TRSOL GRhABIAY. PheRR0REHAds s RORALe WikSice -
t heyrapletd elecerioailoircuif for IRF powppsmebliddX63he first electrode.
"Pharmaceutical ly accept abl gavehl cle" refers to

di Addiienallyuthe apgondRlertpennas @ sagondgleciode aﬁﬁagtnaamay

gg\?na?giil‘s?gf;zree _ ttﬁgﬂe?ﬁﬁé?ih% e‘?éqt?c{b%f &SRt H@?&Hré’é’ Hhfddiment,

rug” refers to a derivative
of a therapeutically effective conpound that requires
a transformation within the body to produce the
t herapeutically effective conpound. Prodrugs can be
phar macol ogi cal ly inactive until converted to the

e P — ] T S Y a Y Y



t he di sease or disorder. [079] Reference will now be
made in detail to enbodi nents of the present

wale®elopaw e. \Whil e certain enbodi nents of the PCEESI5/028571
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di scl osure will be described, it will be understood
that it is not intended to limt the enbodi nents of
the present disclosure to those descri bed enbodi nents.
To the contrary, reference t o%nbodi nents of the
present disclosure is intended to cover alternatives,

6% eRESHA SESroRs arfd R et Pef oS B ST dBL SR T,
pg%‘h@?étedhé PlsHa Within Bl plassaprotéssing appaeAus, RIF wer is

In the specification and the appended cl| ai s,
t I%lpﬁllﬁ?@m the first alectrade sugh thatdhe pr@ws garcisdhen sopveited to

othaP e ot proiBsta SHE it kL Pugy grexemple

na;mmcﬂmf linitieohe RF powdrdevels o 2 Wﬁcrg or HPreof ﬂwnﬂﬁ! aglume
Utra 9.0 Struct=Name al gorithm described_bel ow. ?
wptpeeap@ IR elothedain dpower éevel Pﬁ@ bedgpd than 4Neh ofplagma
i Yene, ALt i rin e BhL i 5800 el thefistfeitrode
3-area @indl thagecopd lelecimdie@rea, thiei aipéast-or® gonfiremdrd ring being

nac(%gﬁjd\"%’nt& hels Grafie fhawesmednhe 93Pt soxazol - 5-yI ) t hi
azol - 2-7pd %@nﬂ@&@ﬁslﬁe Cocg]‘gééﬁf'tﬂé flrét(@@&:trédekﬁﬂﬁ $§separated

t he conpou ound accord I nNg t o For mul
| frdvetiee ﬁcstleﬂ;edtmﬂadﬁyja aisl@etyit maieris! WEhahk phe s nmreedlelectrlc

ﬁ@\r/zﬁl@sgr; épﬂ%é%nﬁé%é}%en ?{érbélfrlgm t@ﬁ Plagma boundaries
OWh)zfiudes %ﬂ@#o@ndéd ddhabRR drdcecRhich&andBase the
|- (4- (N-(4-(benzofuran-2-yl)thi azol - 2-

yloanfinepteat mindawr Bbgdaima osenftnemsntwvindew? refarobo/Berjpcess

e R e o L S
petticulbaieesrdtibciae IRF p@\ﬁ@@ér@d)bés flalvtrangesiforavhieh a conflned
chelates non- coval ent conpl exes, prodrugs,. and

mi oRasAkeN phiedelpsmaris pessib The BFBNKHeXIERAIOR@NJIgYe various
|
Ly RRR ) SRR ES BB Ron g U Aieaae

s mm/mwm 1arWhlle feapecitios xcbuplargﬂsqarbﬂrablyﬂméd to generate the
het er oar.

sdﬂ%%'?ﬂfﬂd%/gﬁ)e éé%@é%fﬁ B om[tg'g Sh k I@G}Q)bwtp_ose skilled in
h;’fg@)art th%'ﬂﬁnei ﬁr%epﬁ%i)ﬁé LL LA H&@d ;%Vb% 58 atéfbférﬁsed

rogen, stituted cycl oal kyl,
sukith other gpdasrya Igeabra,ting doeireasosych a@thqsle usagbfor unduo@dely

T Y T e

25

3- et hyl phen

30

s %éﬁl'—ﬁféﬁe 3 potber PR erafe“t'ﬁ%tHlQHb%i:tﬁd fé@ultlbb/ﬂhat is

cycl ohet eroal’'Kyl, subst’ituted cycl ohe eroalky ary
s wapaliedudo @Igaer {0l prodeice tea plasmanbosekampleu thaipower Supply can

a2l b Bp e TpCadversaddieRotng iz FiERg 27 iz

subat istintiaded Y bthhh@syét?mb mlérluéifa@mr@di blytLdW Rbsedfdts
i's optiona

I ubstitute
y@omcmatmrw Shﬁlé Reznpsesiatedrnt %Ex)ope skilled l;Z\,ihq? art that other

oo gt BB YSRGS USSR e
phﬁawdtsd be Ehtloyed an@matah@mm\wemémns abkmhutemmb RF
substituted | ower al

2-1 we(r@lerﬁ@fr%mmanﬁyf'\ﬂ%@t gﬁ}if b @Apligatle taaptige range of

h?e L% c?:e diot phenyl; when Wis chosen from
2- (cycl ohexyl ami no) pyri di n-4-yl and

2- (cycl opentyl am no) pyridin- 4-yl, Ar is
3-met hyl phenyl, Z is nethyl, then Qis not
pyridin-3-yl or 6-nethylpyridin- 3-yl; Ar is not
substituted pyridone or benzoyl oxypyri di ne; when



Rl and R2 are independently selected from hydrogen,
al kyl, substituted al kyl, cycloal kyl, substituted

wa@yoboz2diky! , het er ocycl oal kyl, substituted PCT/US2005/028571
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het er ocycl oal kyl, aryl, substituted aryl, heteroaryl,
and substituted heteroaryl, or R and R together with
the nitrogen to which R and R are attached forma ring
chosen fron1cyc|oheteroa|ky|;6substituted

cycl ohet eroal kyl, heteroaryl, and substituted

h [ . nbodi A
e e Yy B SR e A e
e BlReHoB OB i &re‘dsto(dafé‘béfbtérvﬂfﬁ theJiret SIB¥{reae€ to energize process

1, 4-butyl ene or - 2)m (C=0 - wherein the carbonyl
. gas@endgeagrate plwnamﬂsﬁwarqmésl@grchwn%erz Hpweyverpino@der to

%8@%}{5%%%?%%"% %% %F&é[:geﬁq%kélﬁgﬁgﬁé‘ Htrll ease in

RBiast ngeigbelt the flfstf'b@/verdd"mﬂrddw e sdaccﬁtik:l alledtraﬂe @en be
attached form a nmpnocyclic cycl oh te aI k%t %
[ 6onfigured te sprinynisaisdapsR Rowest aRdnRATSRowerd electrode.

cHghaY Ef PrentpliRetiof GiPifztioh, fiddoaorifeiestivay chlbRd

t @ovlvgjofbglla(f; ﬁ&{@?&t@uiﬂs maiemacsiumd efsgslhnmlcm?flb?xytbanbide and the
ool UG L LR L0405 B L g,
C%né ﬁtﬁélmeﬁw@ltﬁé]gré?un& @Rfe%l’c‘)ne@"?ﬁ’é’dé"ﬁﬂhﬁa cBﬂid@élﬂ/e%aterlal

t oget wth'the nitrogen atomto which 1 R and R are
ala’ndas sdpaated ﬁopymedirsuelﬁetroé@ by taneweraniofsy dietgqtde fiker rings.

ﬁ%? 9{“@&%‘%&%%?5& g%@grwg g%q@fs %@ngctlve material such

pla%@él%irﬂﬁn oF@ﬂ@B@'ahGGtheWeﬁHﬁ?é(% tah od crmmﬁxbydd ofquartz. One
ring. [0107] In certain errb0|msnts R1

t @gemcbrercqmﬂnamené rings cag e lﬁaﬂﬁqwnﬁmedhe Ria%ﬁ@ tethepy@ume

A 50 SRR .o S SR ot o
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tituted azepane, piperazine, substituted
piipereasedie A reotiped biasat the confisement @ﬂgwlbﬁ@ablﬁéhem to
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i PrORBEUNI FhBMOET 3, and 4 and q i s chosen from 0 and
1. [01 12] In certain enbodinents, p is chosen from 2,
3 and 4 and g is 0. In certain enbodi nents, pis
chosen - from2 and 3 and g is 0. [0113] hi certain
enbodi ments, p is chosen from2 and 3 and q is 1. hi
certain enbodinments, pis 2 and q is 1. [0114] hi
certal n enbodl rrents the conpound of For rrul a l |s
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[0128] Additionally, as will be apparent to those
skilled in the art, conventional protecting groups may

wheooaezdssary to prevent certain functional grepopssion®dmss7i
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under goi ng undesired reactions. Suitable protecting
groups for various functional groups as well as

sui tabl e conditions for protecting and deprotecting
particul ar functional groups dre well known in the
art. For exanple, nunerous protecti ng groups are
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pancreatic, gastric, non-snmall cell lung, small cel
lung, renal cell carcinoma, various solid tunors,

woiobiopdieo myel ona, netastatic prostate, mal i gnBet/US2005/028571

10

15

20

25

glioma, renal cancer, |ynphoma, refractory netastatic

di sease, refractory nultiple nyelom, cervical cancer

Kaposi's sarcomm, recurrent anaplastic gliom, and

net astati c col on cancer. [014@? More particularly,

cancers that may be treated by chem cal entities of

t he esent di.scl os but, are not [ L m
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adm nistering a therapeutically effective anount of at
| east one chem cal entity of the present disclosure

WO b@b/0241l0 bits the activity of one or nore PCT/US2005/028571

10

15

20

25

ATP-utilizing enzynmes, or nore than one conpound of

t he present disclosure, wherein each conmpound inhibits
at least one different ATP-utilizing enzyne. [0159]

O her enbodi nents of the preséht di scl osure are
related to nethods of inhibiting at | east one

Rl QRO Yt AR A58 BB e b B
enppEe sﬁéWeﬁﬁadd“@letrbGé 209, {sueh %tth@%téﬁpétﬂﬁhéwéﬂﬁbdng
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enting Y00 s exeogadedieeatlydp pigapsauritis desirableto use highly pure
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di scl osure. For in vitro systens, contacting
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30 anedgé’rmg:s bnalfngwnngsrearabd/f@mnct prpsranthndf asdigned es@nPatent

di scl osure attached to a solid suggort

ATROBL 5 BDB41: OG0 L5 B 301546 anris 425336, which are
diﬁ%eggqg&rgﬁgbtggbgqgﬁ Aeh&d in any appropriate device

suc nity chromatography colum, a

m croarray, a mcrofluidic device, assay plate, or

ot her appropriate chem cal or biotechnol ogy apparatus
used to perform bi ochem cal anal ysis, assay,
screenlng and the l'ike. [0163] In certain
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phar maceuti cal excipient, diluent, carrier and/or

adjuvant. In certain enbodi nents, conpositions of the
w@e@sendl1@i scl osure can be forrulated in mul tipEEUS2005/028571

dosage forns. The anount of the chem cal entities of

the present disclosure that can be conbi ned with other

materials and therapeutic agents to produce

conpositions of the present di%cl osure in a single

dosage formw || vary dependi ng upon the subject and

th i cul f i Nj ion. J017 I n,t

{1 ear naie ot EEsTon RETIERREAbA Panféd ho idiSan
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di scl osure. When referring to these prefornul ation
cdsrperghyi innerpsatedrnyprefieense. it is neant that the

ti i di ent .is.di .sed [y th t the..
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such as tablets, pills and capsules. The solid
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s TRRREl Vet FVERG PR BB ROl Ll Pobe e rhum,
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radmnistration to a recipient, is capable of

providing, either directly or indirectly, a conpound

of the present disclosure or an inhibitory active

nmetabolite or residue thereof. Exanples of such
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phosphat e; or binding agents, such as starch, gelatin,

or acacia; and lubricating agents such as nmagnesi um
wat@anadie) stearic acid or talc. [0189] In cerP@i/ns2005/028571

enbodi nents, the frequency of dosing will take into

account the pharnmacokinetic paraneters of the chem ca

entities of the present disclosure and/ or any

addi ti onal therapeutic agents1ﬂn t he pharnaceuti ca

conposition used. In certain enbodinents, a clinician

cgn.adm ni ster the osition until a dosage is .
- Rt dh e King /Al o an oliler eripel, pF fhgrgrouRd extension
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30 t hiatlucienAc @3 ahd flaoeocirbomy sudnasg CdPg AU sfemdn@HF; for etching

containing the active ingredient. The pack or

di B5Ea@lngueleap SHICORIPNRE acconpani ed by i nstructions

for adm nistration. [0195] The quantity of a conpound

of the present disclosure required for the treatnent

of a particular condition can vary dependi ng on the

conmpound, and the condition of the subject to be

treated, hi general, daily dosages can range from 100

ng/ kg to 100 ng/kg, e.g., 0.01 ng/kg to 40 ng/ kg body



HPLC = hi gh performance |iquid chromatography HTS =
hi gh t hroughput screen Hz = hertz i-PrOH = i sopropanol

wd 20060241pd | Ng constant kDa = kil odal ton K2CO3 BCT/US2005/028571
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pot assi um carbonate L liter LC/MS = liquid

chr omat ogr aphy/ mass spectroscopy M = nol ar MeCH =

met hanol MgSO4 = magnesi um sul fate MHz = negahertz ny

=mlligrammn = mnute niL-12milliliter nm=

millimeter nmmol = mllimles MM = mllinolar M5 = nmass

spectr sco = nmass to_.charge ati.o = nanonol ar
HaarterSTnighe Pracees &5 haflod ie-rBo Btoga RS bten

bl csﬁcynka%rabﬁ e%anlas— c8A ¢oHpriRe0vsERdAP Cibic centimeters per

N-ret hyl pyrrolidi none psi = pounds per square inch
= miveite {aepBreftAry 42 scems¢fr@t exndt 2@seemif 4lesa£hamber

¢ (RSBt ity the Blashi bR AR RO SRS
TI\@oWaﬁt@dmmpbwer 10 aWpﬁeﬂéleb&weIaentj/or/aflower@lewtmdeadunng
vol ume W= wa m., = mcroliter MM = m cronol ar

| etsheai’ o ruaride fayer e 3 BomigRNEukr BUpanate. Additionally,

Rk RRLSHBRI BRSPS ) AW, BT 100t
pl may ipcefecaﬂl;abeeappdnéﬁ@o plgsnra eneratiag edzsmtrcajdsamﬂue tptasma
swell in NWP for 30 mn. A mxture of

be‘?{?@?ﬁ@g@pgé;a?w -oXy-tris(di met hyl am no) pri osphoni um
hexaf | u
(3-for ﬁpﬁﬁgmﬁlﬁ%et sy B8 Culsgd?rg %W?gésma chamber )whereln

anplagmayisl genytaéed oy cagaottige CRBPIlIng, m@dwmnﬂuplmg,smmrowave

2"%%"%5&8% o S eI TR EHARHRGE BPHL Y DRSO

t esmfRalt tem Ad b‘éld § d R RInerthrt fi
| ant e?ﬁséqv\@rgéﬁv\gghdgﬁ sthec 'ﬁ Oﬁgloo L) l\/e|9C]—|hrﬁa 1(%a

mdielestric dng in anathert ihlaﬁma(chamu@o Begides atmrrm ithe yttrla ring

nagy phtied Th ek s 1SR T, EVED fon Bab R, 8t

each seYitridraeRi=6t riNgs prifecds) indludleld fSilid X enmdﬁr@

m) with a plastic frit and allowed to swell in
ni hetwieensiprosed stidaces theregh itrja mﬂw@tab@rﬁwar%f@@bly include

I 0
3185 0wt VPR, taodfireiBrASERVE] 0 W iR, Sholmbtt féferably
eq@”ﬂﬂwhl\{vt/%:ylttnal lAttth(mediygtheamt:rlle_lhlaeldlaMrr?gs;bm‘ﬁmbly contains
arigst He a@%&%&m%%%ﬁ@aWﬂwem 90 psiD. REypuries
'\/E?C&we#)?lo ste | n @%ﬂ@gﬁghﬁ@f\ @Qﬁ& %r&’ﬁ{%) Fotrlég‘(ﬁmple one
FMDeferoddy iy nsatatorn HT@ inohydes. QIB’/ommh()re\/\\ﬁtrleadeca density

each syrj nge. Sr|3n re e ed wit I ers_an

c dgeatatihan g Sk BreTs e, gTanely Sreslnt thefbd ™ One
Tf@]iiébwv%bﬁ(\’ﬁﬁaté%‘?é’ adailne ferr?C'uéerﬁ TRehMREECWASHRE, Inc.
with DVF (2 x 10 mL), MeOH (I0 nmi), and

di Ioha@ddnétrada,eC()t@radq.Ghmn)atetialdyeimg 8914 pure ttum oxide with

| f. ~20% 0 20
a iR &t a0t LBSOmntS Ppin e O & PRI g§ 1AL 50 pp
| ag¥her Rsre\eirh é)(@@é Qﬂ) QM'SI 80 nﬁC%OHBthF@deQﬁ’m Cu, 3

pi peridine in DWVF ( for %mn at room
t et 6l ®PNTA, 12 rmmdD Be materialdyeing @revided dmbelkdgrms vin

Weélﬁ or olanét ﬁ\:@ E@(@mnéﬁlaﬁaﬁ% hen %g(ﬁggemp%\s:g@%gam

at theaaaily dep@mwdtusremnt[e@é’d)@itnianb cﬁ 99.9v$%sSgr mbre pitiga Fith less
subsets with units i.n, each subset.

2 ABRn G isdelion 509 TR B PRI | Hae YiTia jisiiajer (1B canpe made

(1b'afy Sl deorriqu ARG S, o Rebb a1
mol ) was added to each syringe. Syringes were -
equi pped with plungers and caps, and were shaken

overni ght at roomtenperature. The liquid was renoved,
and the lanterns were washed with DVF (2 x 10 ni), MeCH



was di ssolved in DMSO (1.5 nL) and subjected to HPLC
purification (Method Y). Theresulting free am ne was

waolasobaed in MOH ( 1 niL) and I M HC /et her (BOT/IIE005/028571
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was added. The precipitate was filtered and dried in
vacuo to provide the title conmpound (67 ng) as an
off-white solid as the hydrochloride salt. LC M (ESI)
mz 413.9 [MrH]. HPLC retenti®d time (Method A) = 2.78
mn. Exanple 4

N-(4-(3-Chl henvDt I

1)1 hi oRRELBaR ASR s A 0S8 FORORR . dre (S hat
3-sholer Piab anaeHl mQEIQ!@rG‘mIg(W‘IWQQQ v wio f@?ﬂhhdre%ﬂﬁla would be
(3- m)rpholln 4-yl - propyl’) -t hi ourea (407 nmol )

i rex@ey ast tedievie ruRi lifetlims aﬁé%asé@pafomr@em%ve;am pemMaps as

TE% ot RGP Pt of EucBaSRICaERRgl cBfdflan. by

afyatribangelatoy rihbdn adslasmarprotessing aF aratus the insulator
N N-di i sopr opyl et hyI amne (554 pl, 3 Mo S)

t KingpRaxeE0RE BHRDTacter it %@rmmg fownitirge meawlcmeof such

t
o hrotee o ales, 8y e orc AR EPRAE Mutifas an
r @igdabmg';ﬂaayihawbheden RFODFEMné8 nL) and subj ect ed to
HPLC t | t '
o 55 ok RS B8 st s uh e 3B Such
was 2efedar fi ?_Hg M 8?!0@?. SYESThS 'sﬁﬁ?%é’ of e PHLhnd BOO and
vacuo to provide the titl" conpoun 67 ng)” as an
ofthe whigeairgpT 0@ mey alse beyodniighient foderosidleta ge@neBiq iBSrface

mq%tM? 2 Baé;eg"rk su#aces oF t%e nch'elggtrltc r%eg é% taP\8 C%h'ea‘ )edgezrin%%oo
N-Ht- e(x%nﬁ]é Oéé’tllhhﬁﬁl*é@rln ?1% et 1B, &ﬁ@' eing 7Od Ay epﬂﬂd:ker

I nopr opy t hi ophene-2- carboxam de [0Z217] A mxture of

2-thaw tee ring $0Oranst bavend mﬁdeeammtmdrtge dielectric

D ARt g Al o i B shanelh i BB, s

r gfidsatéin Ejumed3AONEN attepestsh e 61 At &l tsperadGhape 620,
concentrated 1 n vacuo. The resulting residue was

s peradedsh@pefid: omet hane (3 nl) fol l owed by the

ddi I

oo ) R yfiaiifiaton AR B0 € LRI 8126495 ibyidl ifsulation for
mthé)grotﬁinﬂaekmstdncﬁoomammempertmsrufam@edpaﬂatmmoﬁor
53 e B A et e VR s o
S%Hé Bt‘?ﬁ’d% QiiBlor F00 buw&y% tlﬁéfgﬁpeqwé)mo%% |||u§trate<gI in

resu ing free amne was di
| Wigilte/ €8 hétris (Befend)le Woat thel gétda rTiged Gl be |smetdatbe:omas one or
the ti

' L%gjgd %%% %&‘e%éé n %‘gq%ﬁg{g%;ﬁfq i9 %gc‘r[rlﬁglly and chem|cally
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hﬁ%lgfé‘ﬂ@%)r%%na @x?enslr&{ ﬁ@m(&ﬁb} gﬁi‘tr’onéftﬁ 1Re b%’éﬂatué‘PLC

retention Exanpl e hyl

4-(2-r mmtmmlbhalytmamngo@@ﬁ hrefpraéxluehas aarlbmradmﬂ@ﬁemt least
| | ~b 18

1 e s BARE! Fepioesd b ahn as pavaten bejng

0. &oﬁ@‘s‘ééd mﬂﬁe(p?asﬁﬁé RRbar 4 The-dutePdibmetéi eftheasofid yttria
in dry ethanol (3 nL) was heated, at

r edlemtrfcwng O%mefetahiy variep depending Mpendhe desiganef the

C OAERAaT PR HGH B RN PR EF bR Grollf8 ygension

aCRO(I and tiod plishii cismbenyTied h}id;lﬁfﬁs@&)f(tﬂ@@ttﬁa rln@ @O can be
mmol ) and t hi ophene- 2-car bon‘\{vld chl ori de
mﬁﬂ%ptedmth%@amaﬁr Sigh PBAIRE PraeRsH %ﬁrﬂﬁé %’E ”ﬁf@'ﬁ\ For

u
- S2efhey e HER00 B2k ne S SRARPE! AR E R Bss 06 that
subj ected to HPLC purificatlon (thhod Y). The
resulting free am ne was dissolved in MeOH (1 nL) and
IMHC /ether (50 nL) was added. The precipitate was
filtered and dried in vacuo to provide the title



(870 nmL, 5 nmmol) was dissolved in NWP (2 nL) foll owed

by norpholine (870 nL, 5.5 mmol). The reaction m xture
worwe®Ldine ed at room tenperature overni ght, theCt/os1088028571

precipitate was filtered, and the filtrate evaporat ed.

The crude product was triturated fromEt QAc, filtered,

and dried in vacuo to provide,the al kyl at ed norphol i ne

internediate (939 ngy) as a whilfe solid. The

i nternedi ate was di ssolved in ethanol (20 niL) then

treated with hydrazi.n ) . ;

- b it Be Rt s i of 27 il 708: & 48don e ring
t %Oméﬁﬁté%nﬂélébﬂrcepar%@b tge, fiioss And aﬁ)mﬂaplbbaéteppm such that
filtered. The filtrate was concentrated in v.acuo,

and
t reetmté@mmrw peerign ©ard 0848 Anded IRNRIPYTIBR HVRT "@§ ground
olreatnent W th
m—%)%é% é@ﬁ?ﬁ ér(ret hoxycar bonyl ) -i sot hi ocyanate (872 ng,
5 3.1 nmolAs aThen-merati:rtg exampbel, angiriaatng @06 fer usedina 2800 m

- dkaTan P Gsmapigh GhalTey atpu DETRRRDY, be HACH Vit ghdiner
W dlgm‘é't@f(?f'eéﬁd?&@%]f%y% 2 iAchEs! é 00 & 800 fshnibind @AMButer

tenperatu and concentrated in vacuo. The
r edaahbrtesrgofrgam t4iéinches ﬂZ&sb@Bﬁanmthna:hormespmdtm]é tp 1@ inch

T opaTR SRt HATEE B 5SLHlh h Shar B i Biad tknss
10 (287 apox.ﬁ% lyap1 30 Ve Inewi(2!5 t@@hﬁﬁfus solid. [0227]

According to the procedure in Exa
2 br omoTlne yBria ringi 6AN may \pere ﬁwlt)-éeﬂarmgq@ Gvadt leagty

t.(fqrgpg %Q}[}Dméy ?)%SQB%?%@%&%&&?@@' ess&i)tﬁr%\ﬂwme%@kmg

'—C% &S Detiviedn 308 carr{thélht nﬂr&é-@/he&éehe icomponeat rings may be
od B) = 2.75 mn.

Ncqmqezm@(@mverdﬂnmrlwgﬂmg@ nBr@bW@ﬂm@mtgrﬁah%ﬂWX%R'szaS
15 Q’(‘ﬁ %ﬁag ﬁ@geé’fg r;%é S/'ttﬁg ?f\ﬁ?oozhgsa \P@é@ﬁ&&*ﬁn%@%a@mﬁ\

rrol1 di none
4 W%Tléppwligi eggég,d;dhl ars m}nbr oosnpoatat ﬂﬁg;GOManManmmey
was di ssol ved in chloro .. Sstirre
teﬁ@f@paﬂgmeﬂ%ﬁoéd\/l%%n rfaflanishaeR 608 et a . for
8@%&%}%&% éﬁ&hggﬁer(e,w‘a%@hﬁéﬁlo‘f% Inhef %F%ﬁfﬁlléﬁb@ﬂpﬁ@ent ring

eat ed then concentrated in
VaSOO wéteeit teneéd we@ameg; ditkoutdbe diesddor eaplacingdiie puter or

and washed with dichi n 30 L

20 baGraelaman SoMPRARE ReP ULt e pulergmpdrert 1R 602 woud
d t
\A;F%HOSL‘P% d@?&d %Sé}lﬁ@( r})"ééc the hﬁeﬁ@ﬁﬂ?ﬂpﬁﬁén?ﬁrﬁ@ 801 sas the inner

oncentrated to provide

(:Gm(a@nemxmpg' p0bImal he mgre)gxpoped fe Heplesmng BIbeggp than the
pr sgggal 0 [%l e@ig é@Zléepen%lngpﬁﬁgﬁ ﬂ'{engoéﬁoﬁ Bfthe interlocking

5 BRIIMOEES Y o?alfdlél@ﬂricﬁmga@@lb @omlsrr@@ttledst\mmmomponent
propyl)thiourea to provid

3-(2-oxo olidin-I-yl
251 he‘“'s 604, 58%’9%%‘“@&61‘6%@@&@ KoBIRNGs: sl 11q gomponent
LCLNS (ES
( VD g&ﬁckgr:é‘%{’gégrﬁt%t hg glsr}sp Eﬁfg &BLEHWAd halE to be

N- ¢dpléded- D met hoxypyri di n-3-yl)thiazol -2-yl)- N (3-nor
phol'i nopro yl).thi ophene-2- carboxam de

m xt ur eAOY rp Bog 6RP1alekS AP VRIB| Af\arnigpes &?ﬁk‘a@rﬁﬁﬁﬁ'ng

an I n

or oM AR B BIAY (P el Sy neeent o
30t hllrttem;lflcdiﬂm‘r iofl¢he gmma_der&n@ rraaultl)le edge (0:§2] sub@tbra& such as a

room tenperature f

re on_m xt
coRlet VERTEaCI TG BEGTE BiagesRaty Snarmgre e P initormity
T tRéf 8fth cM@sacteristi
ST TR g et o0 desecrsics
further purification. [0231] The aforenentioned
et hereal solution of acid chloride was cooled to -30

C, and an ethereal solution of diazonmethane (25 niL, 25
rmol) vas added dropvvl se. The react| on mxture was

NN O~ ~ N ~



mol ). The reaction m xture was mai ntai ned at room
tenperature for 30 mn, then concentrated in vacuo.

wab@ezaw ti ng resi due was di ssol ved in di chl orCIESIvasE28571
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(3 nm.), and hexane (30 niL) was added. The forned
precipitate was filtered and dried in vacuo to provide
the thiourea (1.1 g) as a yellow solid. [0238] A

m xt ure of I-(I-benzofuran-2=@57-2-bronnethan-I-one
(360 ng, 1.5 mmol) and the thiourea prepared above

20 Mg et b ool M S o G e

( %)@écégsmg} B BN date HBSr heasddensr thieXiafee mmshé eahteolleat by

h, cool ed, then concentrated i n vacuo.

r esnfing tie roeehmdapmer evuivovbepugh b Rlagnar qurgelarLEy using
and %fggh%?g Jﬁ(ﬁ‘%g&‘a{\g £ R oG- amhy CQ)Tﬁle%Cﬁ‘rF@udr?ﬁl‘é plasma

m Xt ur

Cligh ﬂié’fé%@ﬁ A@éﬁr@&i ofathe v&ﬁ@* TRe ytiviatriry @art alsoselp

wer e conbi ned, concentrated in vacuo, dissolyed in
Emoaiotaing mpje uniirealagmadensityqvils icreasisinggnergy of the
br.i ne MySO4. Concentration in vacuo
pH%&ﬁHE%Eﬁﬂgggﬁ?go?%@égole (400 ng) as an off-white
sol i d. |f WARSY apprecidted by dhosmsiibedh th theearh thai@dditions! e
prepared above (140 0.41 nmol o . .
i mesieins: A spsiRuE gl spesiicalygppcijag herein
d' | r lsewBé obthe appended
O AT bLape e B saherEnd ulo Sl s ovpd b appe
nmaddins. The reacti on mi xture was |rrad|ated in a
m crowave oven (max. power 250W 140 C) for 10 m n.
cooled to roomtenperature, and concentrated in vacuo.
The resulting residue was dissolved in DMSO (500 nlL)
and subjected to HPLC purification (Method Y).
Fractions containing the desired product were conbi ned
and concentrated in vacuo. The resulting ester was
di ssolved in the m xture of TFA/di chl or onet hane
(60:40, 10 nL), stirred at roomtenperaturefor 30 mn,
concentrated in vacuo, then the resulting residue was
dried in vacuo to provide the carboxylic acid (163 ny)
as a yellow sh solid. [0240] A m xture of the acid
prepared above (159 ng, 0.4 mmol) and
pent af | uor ophenol (74 ng, 0.4 mmol) was dissolved in
chloroform (4 nmL) foll owed by addition of
N, N -di i'sopropyl carbodiimde (63 niL, 0.4 mmol ). The
reacti on m xture was nai ntained at roomtenperature
for 20 min, then a portion (200 nL, 0.02 nmol) was
added to a solution of nipecotamde (2.6 ng, 0.02
mmol ) in chloroform (100 nL). The reaction m xture was
mai nt ai ned at room tenperature overnight, then
concentrated in vacuo. The resulting residue was
di ssol ved in DVSO (200 nlL) and subjected to HPLC
purification (Method Z) to provide the title conpound
(1.8 ng) as a yellowish solid. LM (ESI) mz 509.1
[MtH . HPLC retention time (Method C) = 3.40 mn.
Exanpl e 20
| - Acetyl -N-(3-(N-(4-(benzofuran-2-yl)thiazol-2-yl)thio
phene- 2- car boxam do) propyl ) pi peri di ne- 4-car boxam de
[0241] According to the procedure in Exanple 19,
(3-am no-propyl)carbamc acid tert-butyl ester was
transfornmed into tert-butyl
3-(N-(4-(benzofuran-2-yl)thiazol - 2-
yl )t hi ophene- 2- car boxam do) propyl car bamat e, whi ch was
reacted with TFA/ di choronet hane (3:2), stirred at room
tenperature for 30 mn, concentrated in vacuo, then
di ssolved in MeCH and treated with IMHC /ether. The
resulting precipitate was filtered and dried in vacuo
to provide
N—(3 anrnopropyl) N—(4 (benzofuran 2 yI)thlazoI 2-y|)t

NN - o



Provided is a yttria insulator ring adapted to be
mounted in a plasma chanber such as a plasnma etch

w@ b@aioar110 Al so provided is a plasma processi ngPCT/US2005/028571
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apparatus, which includes a substrate support; an
upper electrode and a | ower el ectrode, wherein the
upper el ectrode and the | ower el ectrode face each
other in a spaced relation f ot8ri ng a gap therebetween,
wherein the substrate support includes the | ower

el ectrode; an .electrostatic chuck formng a substrate

sUphatrie WFQd%E an edge ring surrounding the

el ectr gst at iy G fHsulafodify BEMPIERIASA PHri® et ekienelira)
section of th% substrate support; and a yttria . .

i betweenuppenandlmyensuitpcas thesef, vhereiicieortiraing is adapted

d_ext ion, Al ided.is. f
bRt A AR bBrdodl Bty e
| G MRfe ARITBVEITE o laust phartlstlan wssst regionl ftadgraundgextension.

fromthe plasma chanber; and replacing the insulator
ring with an insulator ring conprised entirely of

yttria{Y2 : ' [ t «0Of BIEEs

et chi né‘a gﬁ?ﬂ%@h@ﬁ@'ﬁ%&é@ﬁﬂﬂr 2‘{@3“&@ tgggwgs%dghchanb%trleaﬁ

C U wiRiyiiaat ieastid@inedo yitrie atfedst ©Bywidh yittiar at ladsé 99.9

met hod conprising | oading a sem conductor substrate

i wido yHdapl asma chamber; suppl ying process gas to the

interior of the plasnma chanber and energi zing the

process gas into a plasma state, plasma etching the

seni corgluct oFhes ythsa ring of ckain 1, evirareingthentria ring consists of

sem conduct or substrate fromthe plasm chanber. BRI EF
FETVEP-OF THE DRAW NGS FIGS. 1A and B are views

of a preferred enbodi rent of a plasma processing

apparatus including a insulator ring as provided .
her ei n.4.FI GSThe pttam dng ofctaimr bsxhereln thendiriasings pyre yitria

Pt JasSanga DO o etk BB MeburdiruiihE Saicim, i 4pd
| NSHoRlRh drilégsthaRET oA P 5085t BT sMoAsaluhenging ealofum, iron,

sem conductor substrates increases, inprovenents are
neantédr ZinC@id®ima processi ng chanber design to address
process uniformty requirenents and address issues
concerni ng consunmabl e parts used in the chanbers. For

i nstancg, asTHelgfiasingefiodimefseskersin thee yhirizeriog hiis @l inner
to achieve uniformetching across t

f .
espiagieier kargeyrthanf2004um ort lgreqrdhag i355é6mﬁ} ?e'lc’r&d Adbickpggg of at

su d or undoped silicon oxide, e.g., silicon
di%%§géﬁqﬁgﬁbrinated silicon oxide (FSG, boron

phosphate silicate glass (BPSG, phosphate silicate

l ass (PSG, _TECS deposited siligcon.oxide,.or.qgan e
ignor gagﬁc I) O\Tfhﬁ_y gd| Qaéfécf?alghla, \vaﬁgfqlfil ﬁe yt,‘H&,l flgSé%%ﬁ‘lgngOIIthlc
S uﬁﬂg W?frﬁtﬁl L ‘ﬁrt‘iﬁ I§Lé<’g{ ?éorﬁ/)io RBnTRMRRE ARYs WhidHafee@sRentric or

powe eve sup el ectrodes which energize

25 provedsppiag. i nto a plasma state with the result that

consumabl e parts need repl acenent nore frequently and
etch rate uniformty across the wafer can be adversely

af fecteg. | nTaeRitrieantirof dieh B, APERliethelasavingeammises two
for processing l'arge substrates such as 300 nm waf ers

a sempodantripg®whic exdlifferand dinyagters and @verian at gnipterface
roupd el ectrode | e, the substrate support
O Refred i & SomBRiefItiT 6o wni chote suppl i ed’ RF

jgoenergy at one or nore frequencies, process gas can be

supplied to the interior_ of the chanb t hr.ough a .
shower héad elTéét ¥tistgeringhpielaing 1aW@.€5%mg@% yBaaéﬁg has a density

oubfal B 47 dioh R B T BB 11 sccondary

ground can include an electrically grounded portion
whi ch extends generally in a plane containing the

sem conductor to be processed but separated therefrom
by an edge ring. The edge ring can be of electrically

e - - . o



frequencies.In a preferred enbodi nent, the second
el ectrode is a "grounded" el ectrode configured to

w@eowpeeate with the first electrode to energi zZRCPUSOSB28571
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gas and generate plasma in the processing chanber.
However, in order to achieve a decrease in bias

vol tage at the second el ectrode and i ncrease in bias
voltage at the first "poweredt7el ectrode, the second
el ectrode can be configured to communi cate | ess RF
power than the first powered el ectrode. By way of
exanple and not of |[imtation, the second el ectrode
can be gonpogriyiefa dng BNElEh 11V AalRged dRleditic Boastant of
silicon or silicon carbide and the second el ectrode
cappbeximatelydd. 10 to 50 mm fromthe first el ectrode.

I n one enbodi nent, the ground extension is made from a
conductive material and is separated fromthe first

el ectroge bya prentd proeessidpelpperatus, Eomprsingithgyttridhiag of
ground extension is preferably conposed of a .
cdsiaine tli wheriein the wiriasiingisaoHNAH Al mSHPSERIS Pothip 2

the fill ' . it
Bl b SaBhEE0Rhe S FABRIRAGEa AL e sparae suppo
pliagitBingta §hundedwrRisbiveest biectrbdecankdgeringtand agsound
By way of exanple, the contingneg anas can b

ceoREn Gheqiring MEGIURA Rsied9r HHE A Rering afest par

h ace area than the powered first
eﬁﬁgygé%é&%{§£$®g@@bothesized that the plasma is
cont ai ned because the area ratio, i.e., the ratio

defi ned [vidj h ond el .
frrst el bt r BaePlReR PRsess i aebasn setol Sergh said
rﬁaéM@jﬁerbeérﬁséﬁ% abphattd BoMPHséS alfiesiha ey Bbﬁgratus.

t
el'ectro reater the area ratio between t
grounded second el ectrode and the powered first

et of, R o o Bel et g e

gr ﬁﬁgnﬁgcond el ectrode and, especially, at the
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ground extensions are provided in conmonly owned US

Pat ent Application Publication No. 2003/01 5 1371 A 1,

the entire disclosure of which is hereby incorporated

by reference. The ground ext el&i on 500 is preferably

an electrically conductive material, such as al um num
silicon, silicon carbide, etc. For exanple, alum num

may be used because of its high electrical

conductqigvi t yrrndefrR)dadfi ISihy 12 ONhERsSh saldaysesr woin dibkectric
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600 may be used to separate an edge ring 700 froma
ground extension 500 and chemically isolate the ground
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di @ppsdenhéntrdofth Mt Hifg MigT & remlkining aeikasbohe other component
regi onbetween the edge ring 700 and an outer periphery
ofringhe ground extension 500, and nore preferably, the
dielectric ring 600 is sized to cover the entire upper
surface of the ground extension 500. A dielectric ring

600 madegent Theyethbd YF thira 165 wieraini saidl yeplaeing atdeast one
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t hesptdcereentscompenemuingewith asestaining abteashane athen gomponent
tends to not formvolatile species with fluorine

"chBR¥stries, therefore yttria dielectric rings may

| ast longer and lead to a | onger nean tine between
replacing the dielectric rings, thus increasing the

25 MTBC of 18he aAppettedusf. mahifiagfuripngta samicendaciar ghbstrate,

dielectrjc constant, on the order of 11, while quartz
ha§ORPEPEY%ct ri ¢ constant of about 3.5 which allows a

t hi nner ri ngoggny, td pRshfa &arkbgd and attain desired
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300f volatile ewmeyssld pidenaichantbeecar bon process gases

are used in conjunction with quartz dielectric.ripngs
the concent r lansferong A1 sespicArdYgaE sstEate infg @Inagfrla
thg g/meérr. can be deleted, resulting in a | ower edge
et H aﬁe’ and | ack of uniformty in etching across the

-waf er substrate conpared to use of a yttria ring.

Since a yttria ring is nore sputter resistant than a
quartz dielectric ring, and does not readily form
fluorine conpounds, use of a yttria ring can result in



segnents between the conponent rings, where the
conponent rings nmay be concentric or overlapping rings
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in Figure 1B, the yttria ring 600 has two concentric
rings with overlapping edges, i.e., an inner conponent
ring 601 and an outer conponent ring 602 with an

i nterlocking portion 603. Such9a design, for exanple,
woul d all ow for replacenent of the inner or smaller
conponent ring 601 t.o need repl aci.ng

wi t hout the aPEﬁh'W%EP'Qa%'CP@%BE %lrﬁ)b% At AN

di amet er conpRRGINg $difYehfidondUiefordiftBtrat@mBANSAIl plasiga
602 woul d tend to~"not degrade as quickly as the inner
camparesrt ring 601 , as the inner conponent ring 601
may be nore exposed to the plasma in the gap than the
out er conponent ring 602 dependi ng upon the position

of the gt ertHRCIebAOSN daiph 180@hetéir safd plasinel acmngc
ring 600 conprising at | east t wo conponent rin
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600 offers several advantages in plasna processi ng
sem conduct or substrates i_Ist

allows.for the .
| ocal i z&d entmeeired of gaim @eW@?f‘?'@é?fchd'%?regH%ncy poweris
pl WAL Hz,
siﬁ?ﬁdiﬁﬁda%?%%bﬁ%ﬁg‘e%l o g S T
t h0MHe h6oMiHzasrm QOMIdBy be opti mi zed wit hout
significantly affecting other etch characteristicssuch
as the etch rate at the center of the wafer. In the
case ofoyaf efhé’ﬁtétﬁé@bf‘@lalrhrﬂ@ Whelﬁelhagaﬁtl pR@Md Behidgeccurs in
of the mafer may be control by varying the
| om procass gasviecludingpdniengr trl®|r© @@Ar,t Gs %dFasQaFe ManEiRg,
by using a yttria insulator ring, nore of the RF
current is coupled through the plasma in the region
near the edge of the wafer. The yttria ring can al so
hel p maintain a nore uni form plasna density while
increasing the energy of the ions in the wafer edge
region. It will be appreciated by those skilled in the
art that additions, deletions, nodifications, and
substitutions not specifically described herein may be
made wi thout departing fromthe spirit and scope of
the appended clains.What is clained is: 1. Ayttria
insulator ring conprising a yttria matrix extendi ng
bet ween upper and | ower surfaces thereof, wherein the
yttria ring is adapted to be nounted in a plasm
chanber on a peripheral region of a |ower electrode
and overlie at |east part of an upper region of a
ground extension. 2. The yttria ring of claim1,
wherein the ring conprises at least 50 wt% yttria, at
|l east 90 wt% yttria, at least 95 w% yttria or at
| east 99.9 wt% yttria. 3. The yttria ring of claiml,
wherein the yttria ring consists of sintered yttria. 4

The yttria ring of claiml1, wherein the yttria ring
IS pure yttria wth |less than 100 ppm of each of
silicon, alumnum calcium iron, and zirconium or
| ess than a total of 500 ppm of silicon, alum num
calcium iron, and/or zirconium 5. The yttria ring of
claim1l1l, wherein the yttria ring has an inner dianeter
| arger than 200 mm or |arger than 300 mm and a
thi ckness of at least 0.1 inch. 6. The yttria ring of
claim1l1l, wherein the yttriaring is a nonolithic ring
or multi-part ring such as two conmponent rings which
are concentric or overlapping. 7 . The yttria ring of
claim®6, wherein the yttria ring conprises two
conmponent rings which have different dianeters and
overlap at an |nterface betmeen the two conponent
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