DI ARYLTHI OHYDANTO N COMPOUNDS FI ELD OF THE | NVENTI ON
[ 0001] The present invention relates to
waele@rgtIsydant oi n conpounds i ncl udi ng PCT/US2007/007903
di aryl t hi ohydant oi ns, and net hods for synthesizing
them and using themin the treatnment of hornone
refractory prostate cancer. This application
i ncor porates by reference PCT/US2006/ 01 1417 by the
same assi gnee. BACKGROUND OF THE | NVENTI ON 50002] .
Pr ost Appaxatusrand MethodsforcGonfined AArem Pdaparization
and the second | eadi ng cause of cancer death in :
Western men. Wien the canggindentd@nfined locally, the
di sease can be cured by surgery or radiation. However,
309 Caf | s tyatd .
i SN ST TRERe, HARRS Sl Dl AL REHAR Bhhte Larios
Advanced di sease As trgateq ?

] and/ or
admi ni stration ASKURQAUNILQAET yVENIION ed
androgen deprivation therapy. Castration |lowers the
[0001] Twltld Fargichiorelo$ sefmicondnoge rdevives snellas dategtuted circuits, memory
activity of androgen receptor (AR). Adninistration of

celR) bh A 10GEH SerdsWTkBardifadtinifd bpérativnCaapeifbifedtbdefine features on
androgen binding, therefore, reducing the AR activity.

serMichAAKSS Wilietd. hk efidRilbioe wafEi8@S8c1hd S AftERRed ditehftide¥ices in the
fail and the cancer becones hornone refractory. [0003]

forRE ﬁg;'ilhty—(lfvgyﬁfm5§ 85&:?9?1 &N 2 AR cBASubSERe. | AeNditsired 1804, transistor
val |

ated as a cause of hornone refractory prostate

de\égﬁ:,%{t&dgi%?si% ?ék'\:;)ens S%rﬁfé&h%g 'IS .gé)sgﬁ};eérrtgté%, é%er%or?gggt’ metalization
i B PR S Bl 65 g SRR o s

. which is hereby incorporated by reference. )

integrated piradk dsicsr HApe,i RatiqiPed GPBARCHVS [Bifiseare insulated fom other
progression from hornone sensitive to hornone

condyfctizie layers Pprdicleslrie matadals, suggesting that better AR
i nhibitors than the current drugs can slow the

[0002) Pes cmdabtiye oeémbenaameafadtiringsa detad lgyards eldposited on the
that AR and its ligand binding are necessary for

walidrOThé deposited mxid widll fikeégions pn fisd whfer bayween smaller features, such as
indicating that ARis still a target for this disease.

sub-nivRs BAGRsIRIRA HandbhRlr Fébnsy) ¥EILIPIE QR reFiofE. B¥dause the smaller
converts anti-androgens from antagoni sts to agoni sts

fedtirel Ok M@ fakigelyOhyocPiRad 8F treL AR/ it(BBulthb iated that th
eanfagéﬁ?gﬁninﬁfbi?g &ﬁ activity and ah Aﬁ?aggaﬁg?emae ot These

ki e T
[OSt a ancer rogressi on .anga. rev S nr ni z
re%?%sp enrete$ eé) O Hbagl%%ee AR con (921011 v%ﬂ} aqlgnan%%gg? . & Qhe decreased

ractory pros e can

o e S S S onc B A bRt dcresa
inhibitory effect on AR in hornone sensitive prostate .
toRogRHAY, 2ieps 104 the Vafes p9see $s Chalefgen Fel FE¥NBIe dhredshieve sufficient

hor none refractory. Two weaknesses of current
planarizatindy o éhesingreasdsl tapograpby arpas eftheywafer,carp pxtpgad overpolishing
prostate cancer progression fromthe hornone sensitive
pesbdgeytte rehwirdd Howwyer, ekpastre of thi decameeditoghog@phy areas of the wafer
effectively treat hornone refractory prostate cancer.
to @ie exsenidbe ioerpotikhiag tpegjodimiy caweiremovalest @odntitie material from the
other is their strong agonistic activities when AR is
overexpressed in hornone refractory prostate cancer.
Therefore, better AR inhibitors with nore potent
antagoni stic activities and m ni mal agonistic
activities are needed to del ay di sease progressi on and
to treat the fatal hornone refractory prostate cancer.
[ 0005] Nonsteroidal anti-androgens, such as
bi cal ut am de, have been preferred over steroida
conmpounds for prostate cancer because they are nore
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BTTD. (Teutsch, G ; Goubet, F.; Battmann, T.; Bonfils,
A.; Bouchoux, F.; Cerede, E ; CGofflo, D.
w@0rhzwsdKel |y, M; Philibert. D. J . Steroid Boi/tk®n/007903
Mol ec. Biol. 1994, 48, 111-1 19; Van Dort, M E.;
Robins, D. M; VWayburn, B. J. Med. Chem 2000, 43,
3344-3347) [0009] There is a jeed for new
t hi ohydant oi n conmpounds havi ng desirabl e
phar macol ogi cal properties, and synthetic pathways for
decpraephtopographg rrcaBee.glske baitriey ildyee indéyingfisd Héposittd® metal may be
smal | structural changes, one conpound may be
undefitaty exsosed ahd/@allarigeddl OSt at e cancer, whereas a
second conmpound may be ineffective, even if it differs

fromthe first c dr]P ¥ 'q@UE by the
repl acenent of a » ]
ldentificatigon of conpounds which have high potency to

10003} Lnpssi srabqdiments a peryamitychend ig gisclaped fanconfinegiasea planarization of
m ni mal agoni stic activity should overcone hornoné

a seraicpRducies wefass The ereximier h¢adRPCludanc chamber clefintdwp maintain an
down t he progression of hornone sensitive prostate

eleatmlyer sqliiBRC) A Thibodd ds edispdredewithirn the athambet A @fjosure to the
for the identification of selective nodul ators of the

clectrdlyto goutioac ANfatibn eSltdhgd nérbldhe iPdiSpadet @VePh Fower opening of the
non-steroidal, non-toxic, and tissue selective.

chaimidyARYh @hat BHEp kiR Td1ehk LRSI dlchhie HAERLEOR in direct exposure to
provi des a series of conpounds having strong
@ > 2 ey . i ol b o
o SHRUBL At R Sl L R IR ERE ppuimis e i

inc1908%, Ihl.ﬁg rsﬁg%lggég%ﬁé(éqf %%ﬁ]%ﬁé%i c%r\ygis %ﬁ%& af %qﬁgar&iecm[ :ch élczellt to a lower

articu ntron I nc

5 6 7 0013]. The invention also.

surfa bl OF S iR, S R Pt ARl o CotRgRIE Shghael s defined to

Lgerqg utically effectjve amount of a conpound i

PIOYICE oTHEHAY T‘toaa)?é?ﬁat&ﬂn PAEcHite i dhe JoWshpYHiaeR adrthg cation exchange
phar maceutical ly acceptable salt thereof, and a

merphrangatuct: hebflpid wcbeprralied emrthefluid supply ehenndl 3o mide to flow
The invention enconpasses a nethod for treating a

ovehthedppen surfase af itheecatiios ex deange ompnbrsneg adni ni steri ng
such a pharnaceutical conposition to a subject in need

[00@4] muiivthiereaibodivhent! bendthyd i didtlobl fdt&onfined area planarization of a
hyperproliferative disorder. The hyperproliferative

semidcndudRlr watyr. Fheh@EMBaSintRbEAGH %?ﬁra‘ﬁibﬁ%@ﬁ% Q%gear proximity head
The dosage may be in the range o fron1abou€ 0.001 ngy

oveP8iid kEbxaReie 198 18P lsuBite §RY sdficeR@Mtor W Guls 'ﬁhﬁQ BAGY exchange
wei ght per day, about 0.01 ng per kg boé@ wel ght per

Btk 010 o Bl R ACLOBRE G RO e

e B AGAT: bl BRbed U BRBb Eveen o oo

iptravenous injection, by injection. into_tissue, .
surtadl o 65 2B Hefiimeg Mnprlrang & a diempleTibe dasHfod further includes
f naédrave formsel ected fromthe group consisting of
ov4ng SetRnt ,Wa‘iegbe‘?@eaﬁ battom, spfpcsnot the\gatipn exehpage saembrane and
tablet, pill, time release capsule, tinme release :
the jopryuatace gf dhq semipendugtns ikl A be ¥e)tagthis theimaprlisddregween the top
compound may be selected fromthe group consisting of
surfpgesaf theosmicoigbetorovaies nd theacphodarmoctu that htigns liberated from the
acceptabl e salt thereof. The adm ni stered conpound nmay
top Iserfhi@s 8f dhe aepimndecen twated hre adfluenseabice traadlt thidiggheafe. deionized
[0017] The invention provides a nmethod of synthesizing
NC54 conprising mxing N Methyl-2-
fluoro-4-(l,I-dinethyl-cyanonet hyl)-am nobenzam de and
4- | sot hi ocyanato-2-trifl uoronet hyl benzonitrile in DW
and heating to forma first mxture, and processing as
above. [0018] The invention also provides a nethod of
synt hesi zi ng NC55, conprising m xing /V-Mthyl -




[0023] In an enbodi nent a pharmaceutical conposition
conprises a therapeutically effective anount of a
W@ eovpoarasd’ according to claim 1l or a phar maceut PCHUE2007/007903
acceptabl e salt thereof, and a pharmaceutically
acceptable carrier or diluent. [0024] The conpound
can, for exanple, have the fogmla [ NC53] [ NC54] [ NC55]
[ NC56] [ NC57] [0025] A pharmaceutical conposition can
conprise a therapeutically effective anount of a
watar/hoough fiewétion eacinge masmmbrane, adridythenpbnhaklieRusBid solution to the
thereof, and a pharmaceutically acceptable carrier or
cattlbdidient . A pharmaceutical conposition can conprise a
t-herapeutically effective amount of a conpound

[0005¢ % dakiEnéO ehtdin KD Sa OproRiRitar HBEEUE! GRLI o}é?d for confined area

acceptabl e salt thereof, and a pharnmaceutica

plad@SeRoa % SALED ucgf @dféﬂj ML pr&30861 ndall iRludes,a chamber defined to

enbodi nent, a net for trea Ing a hyperpro I fer
r [ H n uti.cal
magg%gloagll %ll on a|1°m 21 s’ﬁb %’c‘)(sgﬁ!ﬂ Sofhagihep in exposure to
tre ther reatj ng the h erprollferatlve
theoqlgc%{, ggtp Pb)élﬁ\] (ﬂ’f‘ﬁfb@ : eéﬁ.e i dispesed RyeE2 lq]\gq:;é)penmg of

a forn1se|ected fromthe oup consisting of a

theschamhep And g SHEFS*PASUTE §Q %ﬁ@lﬁeﬁﬁolymm@ﬂon toars taintained within the
tablet, pill, time rel ease capsule, tinme rel ease

chqrglbqre'{he amlww@ep@ﬁgg@ indlpdes arfieidsunplyhdnuxd defired to expel fluid
adm ni stered by intravenous injection, by injection

at 3 lcetion gdjaesntitmalewer surfane af the, cativalekyhange nastrhhey Also, a vacuum
The conposition can be adm ni stered at a dosage of the

chamep dudefingd tdhprovadygeuddionf atamaiatioh 20j408dt fOthRElowks surface of the
body wei ght per day to about 100 ng per kg body wei ght

catifl exdBingeembediieSichithdt thé Nulirody bxpeRée it Bt fdid supply channel
dosage of the conpound in the range of from about Sf

is MBdPRY NéY RRAheBWdP bultRle e E&hcﬁp%a&é@mgﬂlbpﬂe Kﬁdltlonally,

body wei ght per day. The conposition can

A8 S A R 0 v

theaga&%tn L h%gg She gra?m()d)i‘he g éxag legg%co ggﬂ'gnt ?m}bheé detection of a

np03| ron<can
ound qf about 1rrg per kg body wei ght per day.
plaf‘@’g%éﬂo 'ﬂ’i‘g PRI{-s a nmethod for treating prostate cancer
r|S|ng adm ni stering a _pharmaceutical conposition
Iﬂqﬂéwgn Tt emhodigraator Bgted: i alisploned faredeisgting a planarization
treati ng the prostate cancer. The pharnaceuti cal
endneipgowi 2 iconfinsthalen tpderasization proceste Theansthoil pn¢lodesodn operation for
prostate specific antigen nRNA. The pharnmaceuti ca
disposipg sinroximityaneadrevee atd prcdimare toratopl snefaté ofia eémizonductor wafer,
androgen receptor protein. The pharnmaceuti cal
suahothip08 ichtiam excliange sicahbrane of e prostimige hedd &RPE @Me top surface of the
protein. The conposition can be adm nistered orally.

senfinO RO fer OThe aiEtiAlVAs@ inddidBs SRl §5drSsord f&rﬁliﬂb%mg an electrolyte
group consisting of a capsule, tablet, and pil

solﬁ@@@ﬂetdrébnaﬂ BB YE the r&tlﬁﬁr@& Qﬁjg C Hanity %rfgcgndfd a_cathode. The

7, a pharmaceutically accepta

meﬁIodho 4 9% lljiéil? ﬂc‘}wm%od‘g%rgl ar% rtb%gvee%f 8{:&0 Sogurfg‘ce of the cation

syn esl| z1

ex G HAGRER Mm%?ﬂ?éf”& SEPAE R BB Kb ot s e
dd !
apelis Bffroet T K gdeecy ﬁaefsfegpé‘mdup?oa?w?ﬁ%é%?x?rtﬁ°c§ép% such that

sol vent, and an aqueous acid to the m xture, refluxing
the m xXture, cooling the mxture and conmbining with
wat er, and separating the diaryl conpound fromthe

m xture. R51 can include an alkyl chain of from1l to 4
carbon atons. R52 can be cyano, hydroxy,

met hyl car banoyl , net hyl car banoyl - substituted al kyl,

met hyl sul f onecar banoyl - substi tuted al kyl,




[0033] A nethod of synthesizing the conpound of claim
4 [ NC54], can include m xi ng Nmret hyl -

wQ2do7azsor 4- (1, | - di met hyl - cyanonet hyl ) - am nobePZEDE2067/007903
and 4- isothiocyanato-2- trifluoi Orethyl benzonitrile
in DMF and heating to forma first m xture, adding an
al cohol and an acid to the figst mxture to forma
second m xture, refluxing the second m xture, cooling
the second m xture, conbining the second m xture with

cativés Hberated feorh the tomgnﬁamemfghm semicayductomwafer sw¢ Hfluggeed to travel
the conpound fromthe organic |ayer. [0034] A nethod

throRigh SHB tdeRsiiZdd1&/atdre tisroupio uhel cafiort leattmange [Ebtanecand through the
i ncl ude m xi ng TVnet hyl -

ele ofﬂ/tUO fudlor | toC RN QaddePertey methéd NARBEZ ah¢tudé an operation for
|sot I ocyanat o- 2- trlfluoronethyl benzonitrile, and

mo%n%g ff(]ﬁa %O#ﬁd&g-rén‘?ftﬁruﬁ%ﬁ fshaexﬁ:hir?ée bbEng to detect an

ana an aci eflrst m xture to

endgsgllt oﬁ 6 p? 5 ongatinon nér SSS ﬁ"ﬁg H@o% c;ftlﬁe ﬁﬁgﬁgatmn HEdss occurs when

Xt ur e, e seco
m xt.ure and extracti n_prganic |ayer,
the mppitore(d ﬁg? 5\/\?9‘?5“(: %E?’FGOI?SFBI HQ% evg?g%ﬁl c |ayer.
50035 A method of synthesizjng the conp uq J f almfi d
[0087] Tacseipthes 5 AMPRATHGIH. A PRYIR! affpiyfisclosed for coniined area
4-[ 4- (1 -cyanocycl obut yl am no) phenyl ] but anani de,
platarizativhiof @\samacndncior wafero TBRreToRjmitydiead ipqludesa chambper defined to
DVF and heating under reflux to forma first mxture,
mabriginng dectailytesolutimnd Aacathededistdisposed within thei chamber {ipexposure to
forma second mixture, refluxing the second m xture, )
theCdl&dtiolge sbRitivAC ANshtish eixuhamgeanerhbrane §s dispowd coyetia lower opening of
m xture with water and extracting an organic |ayer,
thead'hg.rﬂbéf)lsﬁéli it hh6p safRRWTdhd éfivntdxehAiggantmblany ¢y in direct exposure
0036] 'A nethod of synthesizing the conpound of claim

to 81e[ W{Jlﬁ‘é H)‘fll 1495 HatdtigePVRBin dhe BhLARFETHE PeoxiMiM head also
ori

e to forma first mxture, adding
1nc?1fc§ersfa[ Elg ?Ttg%fﬁg %;1;5% hy eﬁngd é?( gx el 1|11(c)1x%t a loca};horal1 Zag%agierrltoto a lower
yl ).phen b t anagi o, .t
Su‘{fﬁf""f %f?tﬁ‘f’ §a§%% Sﬁ%xlp%gxgﬁ% brag a%’dl ng 1rdl tet‘%eiﬂg‘;#r‘f:irl ‘%Ié fthéﬁ :ﬂﬁé Auid supply

second mxture to f a
chare} i TR terf@vaﬁaerque %‘ﬁ?rﬁg“&[m H} @ﬁ g P’c?“% 6%“rﬁ

a fourth m xture, extractlng an org an| <§Sr fromth from th
[0008] @themaspeeis @nd jadyantesesPiit elrtV&ﬁB% Wd £ mere appatent from the

organic layer. [0037] A nethod can |nclude provi di ng
folwingaditaidete ddscaipyionhitaiendian e o Hnetionp Bitld th%‘é‘@ﬂ?ﬂaﬁ&ng drawings,

i nhibition of androgen receptor activity for the
illGarapiag b veaycbfbxhepie thierpgesehit inlventiorhi biti on i s above a

first predeterm ned | evel, measuring stimulation of

androgen receptor activi |n hornnne

cancer cells fRRIERDESCRUL L

stimulation is bel ow a second predetern1ned | evel ,

sel emiginregl isha simypipfiedsthiefmatib eliagnarm Gllustatingsa sibooe sultstrate having a

first predeterm ned | evel and the stinulation is bel ow
cmPB&ﬂﬁﬂﬁQﬁﬁoﬁ&ﬁdﬁ@@bﬁaned | evel . The predeterm ned

evel s can be those of bicalutam de. Measuring

| nhi BiphteONA G8Bn NG tHHHRnERBHM Fg AGeitithi Biok@kdttional view of a proximity
concentration (1C50) in an AR response reporter system

ei%g aOSR{o%al AEr %@%kéilﬁla?é"{d Q%féefbrl% bRYasY&t, §Maccordance with one

I'ng stinu on can include measuring fol d

I,nducti o eas concentrations in an AR

© @Sglﬁgt&tgégk ertnslg/’és"?g’m or a prostate specific
antigen secreting system Measuring inhibition and/or
stimul ati on can include neasuring an effect of the
conpound on tunor growh in an aninmal. The step of
measuring inhibition and/or stinulation of androgen
receptor activity can include neasuring the binding
afflnlty of an androgen receptor to the conpound The

o,




with overexpressed AR were treated with increasing
concentrations of DVMSO as vehicle or bicalutamde in
wo b@7atwence of R 881l. Activities of AR respoPGEUS2007/007903
reporter were neasured. [0042] Figure 2 is a graph
depi cting an antagoni stic assay of bical utam de on
LNCaP- AR. Agoni stic activitieg of bicalutamde in
hor none-sensitive prostate cancer. LNCaP cells were
treated with increasing concentrations of DVSO as
velFiglee 0B i enl illustratiten ishowing abiserivoatadfcrbisS&ttional view of the
Activities of AR response reporter were neasured.
prokidQé3ealii o Wigure 21AS irdadtordthcd SRihCdrietenBdd@meih sfahe Efcsent invention;
conpounds on LNCaP-AR. [0044] Figure 4 is a grap
deppighien9CtilGni 1UsRhdibd 3066 {8CIn eﬁehbﬁ%v&!%f[tﬁ%ﬂximity head, in
Figure 5. Inhibitory effect on PSA expression o

acchidafdeSk /K B?ﬁé@ggfhc 2 %Sﬁ%}ﬂ%e%g{rm)%gg& Mce were

treated w ng per kg of .

exappl e 7-3b. (NC7)...,far 44 days.orally once, dajl he o

F U AT I R D P B THRirR dbe SpRSFnisY He Qferropolishin
fun el Betat pRAL S G St IF g0 Bt frsArafzpgRgpeordance with one

F

igure 6 is a graph of tunor volunme as a function of

embqdimentpf the presFRLARVEHtORs vehi cl e sol ution, Casodex, and

NC53. [0047] Figure 7 is a _graph of tunor size. AR

oveFigurer 28 43 ap illngteatiopathowing p droximitn keadi that deesf hotrikgorporate a

of castrated SCID m ce, subcutaneously. Wen tunors
vacnemachesnelbiorccdrdanceitt oneembhdiynent o€ theqrekeni rpdniion;o

five groups. Each group had nine aninmals. After they

r eaEigerbst3M-3Ctatearsesiod ufrflustrittohsvehowing weversl i laywaret beneath the

ei ther vehicle, bicalutamde or NC53 at 10 or 50 ny/kg

profitEiEy H33d dAflg tHERDAANET GrdiBFlahdreatibh R6cdds,"BN8¢Rdvddnce with one
ly, width, length and depth, using a caliper. [0048]

embodIERt &ﬁ;j@?j.eg&& iB¥Bednental results of tunor size.
At day 18, the animals were inmaged via an optical CCD
\f\ggﬁir ate V\% i%\%{iﬁl{ﬂﬁtﬁ%{l slhgafﬁrbéig 2fiar? ;of teieec%%cng{l]ritre;ﬂt@/o%vqng between the

e tunor ["fuci ferase a
waltE i BT e Bt R e) GruBte i Aot Geeroptefarition process,

. 91is a graph depjcting the pharmacokinetic curves of
in ageerdarsedhith Aps ﬂ@la%e%c agstsrpreafmsve%w: andi
adm nistration_(l ower curve). [OOSO% Fiqure 10 is a
gr aPWUET SISyt ddedration R0sting i Bows %rtfogrﬁ:mshocbffw genfined area
| ogarithm of concentration, which reflects the binding
plargrizatipn pés serhiconduetar wetarpiuasderdance with andeothodiment of the present
receptor. [0051] Figure 11 presents inmages reflecting
inveitonst at e of conpl exati on of androgen receptor and RNA
pol ynerase |1 to PSA enhancer and to PSA pronoter when

Casodex or NC53 are adpgdari @9 BEsCRIPTRON2 Presents

i mages refl ecting that—androgen recep ransl ocat es

' he cl.eus, in.the presence of. odex, but, pot . :
toobY e sableSiRe Uretinuss. ORI Moo dta A8 S ¥t in order to
i ages ref ecting t hat androgen receptor translocates
proyided thprough upderstanding of the peespridnyentions Kol bosrpagent, however, to
in the presence of NC53. [0054] Figure 14 presents
onej shkilleds iny Bye) &E that ghe preseainuventéon may dist practivest withoutssome or all of
degraded in the presence of NC53.[0055] Figure 15 is a
thesehspecifitegéteils.niy pthes imtancesi gell kabwer procesat opemationist limve not been
various conmpounds. 10, 25, or 50 ng of conpound per
destribaaiginaietailoidyorden myh tto waNeesdiiynotsraredate pasentayemion.
i ndicated by the | abel of a bar. The conpounds were
adm nistered to healthy FVB mice. After treatnent with
conmpound for 14 days, the urogenital tract wei ght was
determ ned by renoving and wei ghing the sem -vesi cl es,
prostate, and bl adder. Three m ce were adm nistered a
gi ven conpound to obtain the data presented by a bar
in the chart. A set of mce was not treated with a

o I T e




various concentrations of NC7, NC48, NC53,
bi cal ut am de, and DVSO. [0062] Figure 22 presents
wo e®ahe®7Df an experinent conducted with w | d PgpPES2007/007903
nontransgenic mce (W), castrated |uciferase
transgenic mce (Cast), and non-castrated |uciferase
transgenic mce (Intact). Dat@a are shown for castrated
| uci ferase transgenic mce treated with an inpl anted
testosterone pellet yielding 12.5 ng per kil ogram body
[00M} I TBkHing\edpbed itBrodayedtahandactindiig of a biiashductanetafitatavafer"), a
are shown for non-castratedl uciferase transgenic mce
coplsié'reﬁyﬁdrrﬂytﬁb dBpdsifed a0t atkeb@BhBik ahgdtcusded lant elyétedplatiig process.
2.5 ng per kilogram body weight with a 90 day rel ease
Corﬁ;ﬁcgﬂleﬁg ! Bk 2dctrbblatidg Bnflch HEMR b E\?ﬁﬁ?ﬁﬁﬁ_t% fill on sub-micron

erase transgeni¢ mce treated w he i npl ant ed

featé:%%‘tlﬁf)ﬁv%%%g %‘1{%&&%&%@% r%a.tag'?sbhe&ﬁlntgt[ggﬁ Itﬁlgg%%ggvgxgﬁ areas and
larg\éggl;%put:k( %c;?grip,ﬁ%%/iﬁ,( & E%% ?tg?efln :lta{%icrtg{x.aiﬁe gg{:{%ﬁitcpﬁr} K ]'%l%ons are typically

cases, a hornone refractory di sease state was d
found iy lites mOBOBLTTRISGRHCR 3 SoHS RGN TAFHBP RO 5 TP, and can span
absor bance neasured for LN-AR cells after treatnent
largei aréasvafitho wefalolf sbowl bsappresiatedivgbiticauspplarss arpaggfythe wafer to
24 presents a table providing several characteristics
havefadditipal hefmgréfihyuthet h6eds| tobg plamarized, dngddiien to the larger trench
provi di ng the pharmacoki netic characteristics of
regibAY S his6 @iRPpd tWblS planatizsdrs of conpound serum
concentration as a function of tinme. [0065] Figure 25
[001L §] RighfPhs Qfsikphfié@ sattetnatiet dingradn Mustrdting 4 Aflicorshibstrate having a
| ine dosed with various conpounds adm ni stered at
&a)to%. Q8 et Adcdppeial€d1 (3 RldepOsittdQ Hgaeld/barrier layer (not
COP_%E{I]'%?EI_(ED BESCRI PTI ON [ 0066] érrb_odi Sorteof the -
shoéﬁ%ﬁo”}c%&\y?%&g%&fﬁ%ﬁé@eﬁ dvdr dak el 158hMg Mel@@t}?@ﬂlhﬁggﬁrocess. As

ecitftrc termnology is enployed for

sake, of clari,ty. However, ..t he | [ ' .

pr"l"?ﬂ“@h’d‘é‘antt“g‘eﬁlex?l?l%’f ¥ {%th[ehezecs pégaqﬁggéathg?)rrﬁ olvbdgyfog §00d gap il
sel ected. A person skilled in the rel evant t. il |

on Sk GRIFROPCLCRHERS: i TANTPEEPE HERGEP ¢ FRglo AR (il iy features tend
and ot her nethods devel oped w t hout parting f t he " "

to plate fasten thandthe ;bell@areﬁ:hénCF froRaky segions ABV ands e%‘g&feg“’“s or "steps
cited herein are incorporated by reference as if each )

in ktedtdpegraphp difithd wab$t§at¢,rﬁé1©$tp%¢<h{>§d¢glsyn¥1He§P%11'bP"er the sub-micron
Di aryl hydant oi n Conpounds Exanpl e 56 | NC54| £0067] In

trehtte régidh ABSNThesd steps an lsb Letereedntoi a9 Vsupeefill't regiens. The superfill
wer e conducted under argon atnosphere using oven-dried

regdba3 $1\ay @cfaried 1Bt tiltkar dopsper ifilpethae fielhl tegiinsil§Bemd timeh regions 107
reactions were nonitored with a SiQ2 TLC pl ate under

an®\obi Bhé shpRfinekiohol 110mast thypMhsiadi inadonfumcyibh twith the topography
[ ?-ani sal dehyde or ni nhydrin stainingsolution. Colum

'ovsmg%i@&wrg?dgﬁme%d%m&%%,mﬁﬂdi ®®.gel 60. 1H NVR

spectra measur ed at MHz in CDCI unless stated
[oﬁi(j ﬁ%"nv—'ﬁez{? Pga[ﬁgpggtﬁ&s%g{#%ﬂ?%gﬁs%égftg %%?d’vé éﬂhé‘e%ﬁxgg}n( tbpography in
anigt%c%en dmﬁ!?é}ie | g%.i, E%ﬁ“é’lé‘]%ta@g‘{ ?%cig@.gqugg Ioagg l(s'fﬂgggg %t?ﬁﬁltfrﬂ r216_:nsity and
o g O e e s Yy mpcesesoten

1. 60 mml ) was dissolved into the solution.
musp be|tuendoacsording &1 Blelinpeming, wafey properies nhBFrF g Chapgrspre made to
to the above solution with stirring. A white
precipitate formed i mMmediately with exothermc
reaction. After 1 h of stirring, the supernatant
liquid of the reaction m xture was decanted to a
flask, and the sol vent was renoved by evaporation. The
resi dues were extracted with nmethyl ene chloride (2x30
m.) and water (2x30 nL). The organic |ayer was dried

R A £ I/ A
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Formula 40 [0071] A m xture of N Methyl-2-fl
i ioro-4-arninobenzarnide (Fornmula 39) (96 ng, 0.57
wonmiji236atet one cyanohydrin (0.3 nL, 3.14 nmol P)CEHO2007/007903
magnesi um sul fate (50 ng) was heated to 80 0C and
stirred for 12 h. To the nmedi um was added et hyl
acetate (25 nL) and then washed with water (2 25 ni).
The organic | ayer was dried over MgSO4 and
concentrated and the residue was purified with Si Q2
the &VBrpmogdss (seh ag chatyng step hihes powirpelish thns od RAdp At ﬁéonthms for
to give

exahpleX i1y brder ftb Ltomfrodhiel vaismohb WinGy Qﬁ%@vﬁv@éﬂ )Nafer lots. Also, such
am nobenzam de (Formula 40) (101 ng, 75% as a white

aBgtd dr
ch a%dd e elgdﬂd%"\(ggﬂ? é((ljl‘zﬂ’lﬁﬁ)ce% {]_fDA, a%c%g%igoéﬂg dlﬁ'%tjé%%ﬂ?é dﬁ densities and

cucltﬁ layoifls én@RilteteBdn w@fé@ Zf %ﬁyfegkc-);}x%}]dtgt’ mZnu%ct&xqgg h%es

=8. and 8.7). Fornmu

[Oomtﬂ:?l gttéré%tfnlbéj 8% ?pt@? 8%\/: b:srllrbéjg Iré]%‘?npﬁ)%f}?ﬁ 8ngt’he topography having

l stirred hete eneous m xture of thi ophosgene (.1
sup 11 E%glmles(cc?srﬁl ﬁéﬁ n% ?E FF9sion c%spﬁtgéﬂﬁgqngpgp@ons 107 and 109

Stlrrln was. continued for an additional 1 h. The

Wh?lba‘é‘if%ﬁs*ﬂ%}ﬁﬂﬁﬂéﬁ&él 59& puder ncaimplstebnienayedharqmaininggopper from

m ). The conbi ned organi c phase was dried over MySO ,

the spperéilisaiost Hd - Asiditiqnaliysnalramdy isr the (YR proesss pequired to remove the
yi el d desired product

excgss eppier ot therraporidl tegidni Lidy, buetheyClPnonéssis hBo required to perform
(Formula 41) as browni sh solid and was used as such

thisf mdviak im e>xharsice phat Zolldvga chitodr BtHe waRY) Thel bb¥R 6F the wafer is
7.49 (dd, 1 H ./=8.3 and 2.1), 7.59 (d, 1 H 7=2.1),

dueﬁo&éaxhdesshnlrbreﬁt&n&he siNeort sifuerabaib@thd 2)afed The Wvadess is typically on
[0073] A mixture of L

the oM BH 0.2 nhibepr 8-0ds GﬁlcllohC{b&‘F m¥hé§¥ @??M CukreATCARP hocesses do

zam de (Fornula 40)

not%F gé‘ﬂn& Qf%?ﬂ ?ggx %&ffgf %@&@?E&Rﬁ%ﬁ&?) grrlmleﬁtour while effectively
pl %g}rngg o*!gq'e opgér%}ﬂg}( u"%h{/\éie%ghat 1° @L 500 Ogaxtﬁﬁljmogﬁdthe cost of
corf s 5 o oL S PR e M LG 8 i

reaction mxtyre was, poured into cold water (50 nlL)
cheggirp gentainingChang S@t‘gwtsl:’étha%}é (50 mL). The organic
ayer was dried over MgSO , concentrated and the

[OOil@é’ll‘hg Preagat myentiorepronidds 4 @pacashsiand ofetlowhfogeafiming confined
(di chl or onet haneracetone, 95:5) to give NC54 (Fornul a

areadl Plar(aiization (3R ofsa avafer asingsaectropddrarizatidh MR Bridinddl chemical
(s, 6 H, 3.07 (d, 3 H /=4.1), 6.71. (m 1 H), 7.15

efflfeid, inl e Wadte btréaranMéteQpecificety, (4 ﬂroﬂlﬂrhty\]he%d‘hs &&Gd to establish a
2.0), 7.83 (dd, IH ./=8.2 and 2.1), 7.95 (d,

closed-1bpp chtiide (HAlf-ddH relatfondiip Wit hd gﬁfade"bf t-hé'@afér #&'8e planarized.
8.4). Exanple 57Formula 43 [0074] A mixture of

FighteMEA 'Fédm ﬁl“ufsi:r&'t%rps'lf& Q%ﬁf&ﬁ&o?@ S%EQW gwé{a)a régmgﬁ)mlty head 200

rng, ) ent anone

posﬁﬂﬁimegl\%g?l f% q1'r1Jra:{.e Q? Bl WhILE |2b3v¥%sb g%%ed t oﬁg’ %cgocl;danc% with one

stirre msdlumvvas

BB 3y SO AT U B W g Ak s

ey RAE Oy L PO OLc iy PORERTEL SR ! B SIfBtrote chamber

95:5) to give /V-Methyl 2-fluoro-4~(lcyanocycl opentyl)
am nobenzani de (Formula 43) (61 ng, 63% as a white
solid. IHNWR d 7.95 (dd, IH J = 8.8, 8.8 Hz), 6.65
(br s, IH, 6.59 (dd, IH 8.8, 2.3 Hz) 6.50 (dd, IH
14.6, 2.3 Hz), 4.60 (br s, IH, 2.99 (dd, 3H, = 4.8,
1.1 Hz), 2.36-2.45 (m 2H), 2.10-2.18 (m 2H)
1.82-1.95 (m 4H). NC55 (Formula 44) 57-1) NC55 [0075]




(20 nL). The organic | ayer was dried over MySO ,
concentrated and the residue was purified with silica
w@edo7azdelmn chr omat ogr aphy (di chl or onet hane: aceRCDIg2007/007903
9:1) to give 4-[4-(2, 2, 2-
Trifl uoroacetyl am no) phenyl ] butanoi c acid (Fornul a 45)
(0.53 g, 69%9. 1HNWR d 7.81gbr s, IH), 7.48 (d, 2H5J
=85 Hz), 7.22 (d, 2H, J = 8.5 Hz), 2.68 (t, 2H J =
7 5 Hz), 2.38 (t, 2H, J =7.5 Hz), 1.96 (p, 2H J =
strudtube 29 is dedinedita halsl r0gFctiolsthisohwion @il dhergin. fiy varigns embodiments
0. 60 mmol) was added slowy to a solution of
the 4tekttolyZe 2oldtiod 211 | danteastaicydmeiranditpheAyddidnizahwater aupply channel
(Formula 45) (0.15 g, 0.55 mmol) in DWVF (5 nL) cool ed

22761& foénéa%et%sn B%iﬁsiﬂngd@ﬁal stdllsoZdhd ElectadlyRadiatibensttucture 215 and
hour at - cess dinethylamne (freshly distilled

neat %éntt& oAio %bﬂﬂUﬁ% é’ BAAWIPN viRrmfdagthel 928 i€ formed between the

lon ne second m xture was stirred for an

out%d\gvla S o ele\%ﬁg@ﬁe Eﬁaﬂ%ﬁler g @st %1,':% aﬂa‘)th eri aﬁdstﬁleture 217. It

h&2n% Xt ure was was I ne ( Orﬂ)

e BB e A, AL o452 and periphert st

Trifl uoroacetyl am nq) phenyl | but apam de

217 gpnnte {provgeldpm pseatiahy {%ﬁem? Eswa Sulfic gl gl strength and

br s, 1H), 7.55 gd 211 = 7.1 1 (d, 2H, J

suf] c@nk&l)emlgalgzprr@atl g].ty With 18@rf(a§mg3p&tenglseo (t, 2H J
=1.1 Hz), 2.27 (t, 2H,J = 7.7 Hz), 1.89 (p,

[00T5 Figaixe F2B ris| @ 4lusuatiss]showinguaohogzowiel @rpseﬁemqnab\a%ew of the
added to a solution of N Z-Di nethyl 4-[4-(2,2, 2-

prokimfty Umad a6t wf digure) Dheiny hidoodamearyide o(uéocrmmchm@ey of the present
(0.17 g, 0.55 mmol) in nethanol (2 nL) at room

inveRABIE BHetlotrolite chinibel trudhse 215 iy Sdbwinods Hbdirgoan anniitee-shape, with
m xture was partitioned with chloroform (25 nL) and

vty RA3N D87 ldR¥REd Wathifl the de¥ebf WMpSthular-shaped
ﬂm Jg@%%gentra?g%mgﬁd the residue was purified wth

elefg?ia'%i el o a%oénlﬁ%g 5'19%@ x??‘ﬁ:yal structure 217 is deﬁneld to surround the

hane: acet one, ive , -Dinethy

eneggsmj"%“@%ow% SR e é&%ﬁ%ﬂ%ﬁ o g rore, e
pegp}?e]i'gl( 5tguc(2t{_1|re %}_7_ iy a }_E'gnhlai-sggpe?dg Ai F_Po th%‘ %ﬁz&?‘ ctfinnel 225 is
deﬁned\lbwn pifhe %&ﬂcﬁglygmcwff?g%ﬁgg?‘% 305 an ﬁ‘i‘%@e’}@rfﬁﬁﬁfrg“‘“e 217. It

47) (74 ng, 0.36 nmol ), cycl obutanone (54

showid|be appeecivttint elwwqegumcphmn%ﬁ)sumgn%%%ﬁ?@f gpthe electrolyte
OC and stirred for 15 h. To the nedi um was added et hyl

chambtadtaict@e2130 ml) and then washed with water (2 x 20
m.). The organic |ayer was dried over MJSO 4 and

[00T6]COM ef@encnd Hijfereras iachettonasf therdlédtedytaichimber 31fais defined by
gel colum chromat ography (dichl oronmet hane: acet one,

a gneu)va QafibM ©xcharldebibtané-124- (TheyraembyatlediRlt filnatibmsojo contain the
phenyl ] but anam de (Fornula 48) (58 ng, 57% as a white

7 d, erdbbdi h
el%:%lo'lyg Sé'dlzllht)li% 32(i£1)4w?§1rn( gle aiéctrdlgfe %h&g?@ﬁ i.’_2|)1§ g9 90%1 (Z iment, the

m?ﬁéﬁa@% %@ % %%g&éﬁ tc% }%8624 ﬁgcl&fess %'ﬂ’ ab?)ut' 07055) h'?chz During operation,
sl 4 pbdiy i b, Qf*‘*ﬁt&‘%?ly channel 227, as
mgp[am% ey gt ﬂg&g)pgga ﬂggqowegvgklgy%a%ws between the proximity

4-i sot hi ocyanat o-2-trifiuoronethyl benzonitrile (74
ng, 0.32 nmol) in DNF (3 mL)was heat ed under refl ux
for 2 hours. To this m xture was added net hanol (20
niL) and aqg. 1IN HO (5 niL). The second m xture was
refluxed for 1.5 h. After being cooled to room
tenperature, the reaction m xture was poured into cold
mater (50 nL) and extracted mnth ethyl acetate (50

—— o
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W

under reflux for 1 hours. To this m xture was added
ag. 1 NHA (5 niL). The second m xture was refl uxed
wo e00712387h. After being cooled to roomtenper apCiF/ES20071@7903
reaction m xture was poured into cold water (50 nlL)
and extracted with ethyl acetate (50 nL). The organic
| ayer was dried over MgSO4 cogcentrated and the
residue was purified with silica gel colum
chromat ography (di chl or omet hane: acet one, 95:5) to give
headl- Z00- 4rid- the wafer 223, over the membrane 221, and up through the vacuum channel
(4- Cyano-3-(trifluoronethyl)phenyl)-8-o0xo0-6-thioxo-5,7
225, azdisqied by Arrévazisaiin bney thbddimehnd, bt sneoibrarec2 2], is NEfig&1 to have a
(Formul a 51) (60 ng, 159%9. 1HNWR d 7.98 (d, IH J =
w1cith8W1Hﬁ}1aa &n%z e , frdm=abBuB0.33 )incH tS8bdid @ inkchks. Ihe width of the
3, 7.42 (d, 2H;, J = 8.5 Hz), 7.24 (d, 2H, J

memgmré i'%l) cor?eséglzéé to tﬂy'linéar:diztal'éce"‘%}oug%-ﬁl%bﬁ -tl@egdéia?aized water flows

4- |
frotn gh ﬁlbp%ﬁz éﬁ'am.]ef'by % %@%or rrulfu]n gl;ZlK?eslo >t IItlosnh%g dlbd Qppreclated
2 d c or Q
thay iy sep@n Bl 42 BBt Do PR A R rispdtroush the
(0.01 i, 0.09 in dry dichlor t hane, (2 nL
vacupsn slsigl 45 upi foripa PcWFB’PS‘fFePﬁ;Ef?é°‘§6‘f%§Y%‘?¥ 39 between the
34 Cyano-3-(trifluaronethyl)phenyl).-8-0x0-6-t :

prq:@may e7d 200 2nd She Mefer. 2230t REFIRNCEY 9 ﬂ@rﬁf‘)“ﬁ‘iﬂsa?fé‘ﬁ“&’ézed water is
NCA7 (Formula 52) (35 ng, 0.07 mml) was added to the

definedcly memisgusibeundsry 219.-ng was continued for 20 nmin at
-78 0C, and then triethylamne (0.03 nL, 0.22 mmol)

[00%7§ fadathdde 213 &y pBfitioried within TI8: d&traljte chembet 216. The cathode 213 is
m xture was warnmed to roomtenperature and then

eldchsally sbrivasted UONS gk Wolthpes aipplpt2ed. dthe Midfdce of the wafer 223 in
solution. The reaction m xture was diluted with

exgge &l & Bl IGi8ed RAfkr 20D rgsrbfMtM AndlieCdhdak @IERtANg connected to a

organi c | ayer was dried over l\/gSO concentr at ed

bl%n\d l%%i%ggﬁ%%(%o a‘%%%ir:g%{} eny ?z{ﬂg&g&fgg siﬁi?g %&}st Yoltage with
re%)m:?:t[ ﬁ%: £ L [Zﬁé C% }%g)éx)vgty)z@ar &' i'g% %fl%&t&){éc&) B8 the wafer

I MR d 7. d,
zscfeae S it oot i

, (.27 (d, 2H J =
angmhe satho#e §1%|z§ mazntersleé W?éwe fhrangs extzngééff g?.t?f L}y to about 25
2.42 (t, 2H, J = 7.3 Hz), 2.18-2.30 (m IH), 2.07 (p,
V2H, J = 7.3 Hz),  1.63- 1 73 (m IH). [0083] One skilled
in the art could nodify and/or conbi ne the syntheses
[06E8jcFighe Gés an ilustratiok sawiog adi exteridnywiewm ofithe proximity head 200, in
conpounds. Pharmacol ogi cal exam nation of the
acGoMipAcy I ith| RE&Hhbddinpatiofitefppesenhinvientymt Tied proxiroity bsad 200 has a
are described above were identified through screening

reSAnHNAEHAGe HefinéL by b VoY @isdeatidon (BRI ahd @ghbs dimension (SD). Thus, the
antagoni stic and agonistic activities against AR

mla‘ﬁl‘s+dszc')fn@e1§ﬁ1rz€@ Ridiek @(59)B@Wé@ﬁﬁhé?m)lxﬁ‘ﬁtytl%ahrmﬁaﬂd‘ﬂ@@afer 223 is
applications US04/42221 and US05/ 05529, which are

de% 8%{ hi {S)g gr EQ%} :ﬁ{;t?%l)pééc{ an%\&g f)o Inent the long dimension

oun I)( oten onistic activities g
RSP, i A AP B e 8 e o
bi ol f d b ..
A T LA e P g g e s

tests using an artificial AR response reporter system
in a hornone refractory prostate cancer cell line. In
this system the prostate cancer LNCaP cells were

engi neered to stably express about 5-fold higher |evel
of AR than endogenous | evel. The exogenous AR has
simlar properties to endogenous AR in that both are
stablllzed by a synthetlc androgen RI 881. The AR- over

o o o o o o o o a o,



Ant agoni stic activities against AR in hornone
refractory prostate cancer, neasured by an AR response
w0 e@ontasr7 and by endogenous PSA PCT/US2007/007903
expr essi on. DI ARYLTH OHYDANTO N COMPOUNDS FI ELD OF THE
| NVENTI ON [ 0001] The present invention relates to
di aryl hydant oi n conpounds i ncjgidi ng
di aryl t hi ohydant oi ns, and met'hods for synthesi zi ng
them and using themin the treatnment of hornone
heade2(labasocompletedyt fteersah oeér. anthproxapfitkite ahé QPper surface of the wafer
i ncorporates by reference PCT/US2006/ 01 1417 by the

223xanthe ahstgoreef thBARKERIZHNES 6 (D th&WEINE UPYel AB82E of the wafer will
Prostate cancer is the nost conmmpn i nci dence of cancer

hav@béeh BRpG:0E @8 thel BTG FARRIAM WABCEMeSBah *d?(imi head 200.
Iocg Iy,tyhe

Western nen. When the cancer is confined

[009b ?\%@u@?ﬂu&%oﬁﬂﬁiﬁdh 260 ge&ééﬁr%d%d; ?‘%ﬁ@tiﬁe 'élél{gg Vifihtlar-shaped

30% of such cancer Telapses Wt I'C
' S [ ve advanced,.di sease at di agnoses
clof ARG, AHIER 13 P RISSRuSE ARG Hantyy SRRES Shannel 225,
it gdmb istratiop g% ant i andr.ogens, t?e so-cal |l ed .
it sShaWid e APRISHPTed JbpbRtheh & iments of the BrPNIBMY, headRO0 can include

circul ating | evels of androgens and reduces the

othgr. geqmetyic senfgvratigen fqrdhe plesiroyiRrhamber i Ssadyvagwynp fhannel 225.
anti androgens bl ocks AR function by conpeting away

Howgwero g@@rﬁﬁwmfﬁg,e spérifie fggemetricechndigniptioneof/ARe peeximityyhead 200, it
Al though initially effective, these treatnments quickly

shofudd [beamtlersteod dimat ethe bdsiomeed veatero sieoulé fheacdmarolled] 003 over the
Recently, overexpression of AR has been identified and

menbramted2d dwitbinahe aenisco$ ettabliahied befdeAGhe proxnitythah® 200 and wafer
cancer. See Chen, CD., Wlsbie, D.S., Tran, C, Baek,

2235 Iilone CimdBdinktnt théedsiehikéd whiter 269 TRV sHctwedd ite m@kane 221 and the
Sawers, C. L., Mlecular determ nants of resistance to

wafehtdzangs eoan %@Wrm@@%}&%g fibth aBoatS 00 2RPAnin to about 2000
whi ch is hereby incorporated by reference.
grexpression of AR is sufficient to cause
progression from hornone sensitive to hornone

act ory, prostate. cancer, Su sting that better AR .y
1002f, FREE 2D B ot oS eftaiE J5° caihiop i, nefE 208 efeStropotishing
pr.ogr.essi on of fros ate cancer. It was denpnstrated )
funchgnalifysthat gnpkles ¢¢ ArhaieRyzation ff dae Wafsy 22y n accordance with
grow h, of hornone refractory %yostate cancer,

ong gEbedineyy af e papseng igyqntiong The myembrage 32 15 definedsas. a polymer
It was al so denonstrated that overexpression of AR

mafyghinsiuding fimictional resgenssthit fommamnetyonk of sharmelsgbriughsvhich cations
in hornone refractory prostate cancer (an AR

camafraegjohi ene embpodinient AfReautinbiang 22 disadefiiRd dgomiteflon base including
stinmulates AR activity). Data fromthis work explains

sulfiinyc acidtfoadtiomal gruiparin genredl Oh@nAehbiadne t22 11k @6€ Permeable to wafer.
prostate cancer progression and reveal s unrecogni zed

Ho 08¢ ated Snélkcdley danse *cﬁa%gea" QldhgPk B LAk $hs the network of the
[ 0004] Bical utam de (brand name: Casodex) is the nost

flm_%ﬁﬁﬁmn%r)f)uﬁ etha M dmRans %ﬁlnﬁum l-Stidds RADa@ through the network of

inhibitory effect on AR In hornone sensitive prostate

R0 oy, ML Br ARG R AR ARR Ao cions

or norre refract

nt i-andr ogens e med for the.failure to event
R R e (R e R S A
stage to the hornone refractory disease and to :
effectively treat hornone refractory prostate cancer.
One is their weak antagonistic activities and the
other is their strong agonistic activities when AR is
overexpressed in hornone refractory prostate cancer.
Therefore, better AR inhibitors with nore potent
ant agoni stic activities and m ni mal agonistic
activities are needed to del ay di sease progressi on and
to treat the fatal hornone refractory prostate cancer.

F AT Al oa L R 1 . N | o



(Casodex). Several binders of the AR LBD have been
identified, e.g., the thiohydantoins, RU59063 and
w®IhD1236Teut sch, G ; Goubet, F.; Battmann, T.;P@GD0100%007903

A.; Bouchoux, F.; Cerede, E.; CGofflo, D
GaillardKelly, M; Philibert. D. J . Steroid Boi chem
Mol ec. Biol. 1994, 48, 111-1319; Van Dort, M E. ;
Robins, D. M; Wayburn, B. J. Med. Chem 2000, 43,
3344-3347) [0009] There is a need for new

[0021)i (it ath oinfluensep ofl raks apyaroprigtedbins rafllage cations will readily move
phar macol ogi cal properties, and synthetic pathways for

‘throR R Pike] AGnibRad 2BECTHGRIGE] i hafbane 228N biiwblé dor use in an
smal | structural changes, one conpound may be

elecﬁfo%%%Xﬁidnn préceed 1188 r@fn%%irg n&RNCEE., WPPEEAFom the wafer 223.
second conpound nmay be ineffective, even if it differs

Spe&féi%?lé%,hﬁefa.ﬁ E%o&?%gﬁ“%kiﬁnél da8e Mhads % ]nm(retﬂ‘kﬁn the wafer 223,

; enent o af5|ﬁ substi’'tuent. [00
i B DA B A gt 0
watbt, el ang e rBedcals AR chivt Apde 7D 208 TuelfhiBp 31 s separated

down the progressjon of hornmgn ensitiye prostate .

fromm dhe avala PO (rpHSKGHLmI A0G- T8, oAtioRiFed R 200 provides a
for the identification of_ selective, nodulators of the

medingy fycmansped pfdhe matelhcationpoeig) itr Saliphs ffrogn dhe wafer 223 to the
non-steroidal, non-toxic, and tissue selective.

meRbiaR22 108/ pbrE cadiii\hieanembome 2217 Hie ingiab aatiang can pass through the
provi des a series of conpounds having strong-

netwotla @PNfufitichab Grdupist toereavh tthe relevinotyte agbmiost21d. Upon reaching the
activities against AR These conmpounds inhibit the

cleQEQ M sRtidHO? D ARe Htdl aaliony willl devel © tharatbde P08 kA be plated on
Partfi cul ar conpounds of the invention include

theldRALDNeS5] [ NC56] [ NC57] [0013] The invention also
provi des a pharmaceutical conposition conprising a

[0022@ (%r?(%lg#féiofxcaﬁog 1})@{)(%.\?%: Ei HétwolP g&tcaﬂgn ExERIRRUNhways, the functional

e precedi ng compounds or a
h ticall t abl : 4
xR e LRI PR Eap A e A ERE 27 FlRo Repys g odity a pH
The i t,i . .Neth f t ti .
of i PISPIPRAYRIST B08 BB, HRCIBIHSH P iR e Thggregion of the

such a pharnmaceutical_ conposition to a gubject i n need .
deighized ciater 28Pnihat is Pﬁe‘r"@b‘?n?‘idegﬁ th@ megbrane 221 represents a critical
hyperproliferative disorder. The hyperproliferative o
boudany deyer B33, dsalehisteddnetheatashed Bnss iprigus2D- ddisget of the deionized
The dosage may be in the range of from about 0.001 )
waper20ogw ithidytheveritical bpendaha Jayeo 23D ausufficiently)infwenggg lbonglﬁ functional
wei ght per day, about 0.01 ng per kg body wei ght per '
grélipy dfahabesthbrifd 207 tpenatilg ebubdlys v b gixtalized topygraplipoR29 on the top

0. 1ng per kg body wei ght per day to about 10 ng per kg

sutdE o Ve O fe €1230 Mdhen Ohe FhGHL zeppRfapky 2200y expbgHdt to the critical
per day. [0015] The conpound nmay be adm nistered by

boin%irgvﬁl 91“%3&.”?@ chd 38 bdYaphPicRftéd QRati {HeOﬁH! s$flience exerted by the

Intrapefitonealiy, orally, or nasally. The conposition

megglgrapg %818 g{e S6h8E Sidr 29 Wik BRUBEQN BoahddRY 18fer 233 drops
ol ution, disp P

bl A S. er si O:’], suspensi on, ppvvder, capsul e,
s b BB, CORFU o SRR S o
b 05, AL £ LTI B 4P SORLPI) 0 ilmbrans 221

acceptabl e salt thereof. The adm ni stered conpound nay
be NC53 or a pharmaceutically acceptable salt thereof.
[0017] Theinvention provides a nethod of synthesizing
NC54 conprising mxing N-Mthyl-2-

fluoro-4-(I,I-dimethyl-cyanonet hyl ) -ani nobenzanm de and
4-1sot hi ocyanat o-2-trifl uoromnet hyl benzonitrile in DV
and heating to forma first mxture, and processing as

______ ~NaAaA M~

e



fluorine. . . [0023] In an enbodi nent a pharnaceutica
conposition conprises a therapeutically effective

wa@eman23cof a conmpound according to claim1 or BCT/US2007/007903
phamaceuti cal y acceptable .salt thereof, and a
pharmaceutically acceptable earner or diluent [0024]
The conpound am for exanplejphave e formM a [ NC53]
-6- - RECTI FI ED- SHEET (RULE 91) | SA/ EP[ NC54] [ NC55]
[ NC56] [NC57] [0025] A pharmaceutical conposition can

[00Z3) Piides &ha ifiesnap edtthe blas wodtage applied beisesh thé cathode 213 and the
conpound NC54 or a pharmaceutically acceptable salt

ano@l@ qree Qhe ndlizRd RO REMS Wil tha shifaccoftht abifer 223 frieeal cations such as
l'uent. A pharnaceutical conposition can conprise a

CuthF Qﬁ:{t?agg Ybkfdd iﬁ @k feadhin 59’ feaiBWvitlin theC@RAVBGUNdary layer 233 will

according to clalmNC55 or a pharmaceutically

be g@%gﬁ?g‘% & 53 Enol@cqﬁeeso wahd ﬁu?%tgggf?ﬁﬁ%h'tﬁélrhéinbrane 221 and be

&ar PBPUSE o Mieht
d d f t t
= o L b g2 SBLEEOH AR 25 ¥
223t nglgsrfgﬁcg o il a?f:rélél% eﬁlglrts%u elﬂ}tﬁrgﬁp efZ;i e\ylé]t T,naépe planarization
of ermpiisd 8%%%%9%@5? e s otAger SR Y iy Topegn the BroRimity head

sol ution, dispersion, suspension, powder, capsule

200, ainkethe méthbranei22 theteefistigherponperaphicak fadiren g the surface of the
tablet, and tinme release pill. The conpound can be

wafd 2RBivelldreeclodry to fte memhoms 227} st Wik thepsforeheeiehaghpt a higher rate
into tissue, intraperitoneally, orally, or nasally.

rel&RR OIS itbpsrraptacal featathsion tteesurfhcatofthel oedre223f Thivs, the more
conpound in,the range of from about 0.001 ng per kg

rapl;)@ gbéhi’ifé Qﬂ‘]ﬂ-lenﬁgh&qyp&@alﬂb@ﬂltfe&%ﬂ@l thersukfgcdiatithe weifgih223 enables

per day. The conposition can be administered at a

#'66 pRbarfiZddh akobtadtidlly top-down
”Igéf%ggecﬁ&mkg%yﬁggﬁg%ﬂlge‘?a%ggz%o about 100 ng per ké t top-
bogg/ wei ght per day. The conposition can be

i'ni stered at a dosage of the conpound in the range

[O&C%B]Eoog%l ogzt&éqgsu{(eé %glgzge%t tg’é e%‘r%hﬂé{j t22$% ttg:aéhﬁcgl boundary layer
2358%&: g'?necan {?eee_[lgg(r)n &g:&&gﬁtﬁg\a@ﬁ%?laosarg)&gﬁ &)romxemty to the wafer

0028] There is a nmethod for treatin @gost at b il
2260Hi9wes¢mg7fﬁ@nﬂﬂmbtaéﬁilﬁbma‘gbhme%?q |W%f8fr£%3s B}‘?m Tane wi
to a subject in need of such treatnent, thereby
bet attra¢ted go tafep 223 tand evidbadhere tqiike prafen2dd LP‘F‘?FélcontaCt between the
conposition can interfere wth the transcription of
m@hbehat 2 1spetitlid evafert 22feis niNdesifpble pm@&ﬁmpnal groups, €.g.,
conposition can prevent nucl ear translocation of an
suffBHICORRN gfups N fihe Riepitthme 20heilb kwhrthe enetal dedm the wafer 223 too fast,
conposi tion can destabilize an androgen receptor

a.%] 2k el dIIHSn P ROWhet ANthedonbRt Aliibi hied Sikidnw@Tahd shembrane to the
e co 03|t| on can have a formselected fromthe

%81 r%?&‘l?h%tlﬁ %Emg%e B GERRHES223. Q’tﬁcﬁﬁ@n;ﬁ@dgﬂysﬁdal Zontact between the

nment, the conpound can

[ T
RE Al Bt L

hod of . .
22n3§tr]:ﬁ'lo|eg§gﬁﬁ¥ E@SI ZI ?Fdl £i rgXl:s % ne%% l}ﬁ (}h? wafer 223, a minimum

Compound Il in a flrs Iar Ivent to
kb o Ut e greiman ORI Een B8 FTRPTane G2 R s reater 223

solvent, the sane as or different fromthe first polar
solvent, and an aqueous acid to the m xture, refluxing
the m xture, cooling the mxture and conbining with

wat er, and separating the diaryl conpound fromthe

m xture. R51 can include an al kyl chain of from1l to 4
carbon atons. R52 can be cyano, hydroxy,
nethylcarbannyl nethylcarbannyl-substituted al kyl ,




2-ftuorobenzam de in dinethylformam de to forma first

m xture, heating the first mxture to forma second
woreoovaes;77 addi ng al cohol and acid to the seconPCTUK100T/@7903

to forma third mxture, refluxing the third m xture

to forma fourth m xture, cooling the fourth m xture,

conbining the fourth m xtureqa th water and extracting

an organic layer, and isolating the conpound fromthe

organic layer. [0033] A nethod of synthesizing the
[0028Nocombindticr withntde h&d@sd]maintain theahindeum distagce (Dmin) between the

Nmet hyl - 2-fl uoro-4- (I,
memBtdRid | arklythaowaiehpb) - B A BRb arREZEsshgetoasxpode the surface of the wafer

I sot hi ocyanat o-2- trifluoronethyl benzonitrile in DW

22?@&1@%&10%&&&&%’ fﬂ?@rr 537 Stheldriticdl Bourdlhey Ngen D3R kIGEIARSs required

an acid to the st mxture to forma second

for?l ldtian %ﬁlﬁl tfl? falalfdd 8 n%lgﬁ be %ﬁ i ofieX b 'E&rthsc&qlldxf(‘lgedtﬁkeof microns. It is

ure, Ing t e second m xture wt

B R
the%g%ﬂt@h es\ly}tﬁlg q\ﬁgqetﬁfploo aonl{{]cgorg) Acf(llta onall?r, {)ecausé the &fth rate increases

2-fluoro-4- I-cyanocyclopent an1nobenza

as 4hg sempiraRs dht grtx PffelfftPu%‘Po hy2 3bé‘hisoﬁlsf'r1?‘?°§55aﬁ'nl? control the
DMF and heating under reflux to forma first m xtur

unifetiitiofithe stpasition distnenbeiwicgn membyang 22k andyiherwaler 3. Thus, it is
forma second m xture, refluxing the second m xture

necesedry tigr theeepaation diritartoa hefwesnrihe mi¢mbrane 22&qwd dhe Wafer 223 to be
m xture with water and extracting an organic |ayer,

ad@fisblé sobaitbioyaractionoaqostie ivafn 2Bcant prifirebly ayiflimiting.
[0035] A nethod of synthesizing the conpound of claim

[O@? %Pﬂte lisRfations hkdRiatddxivitl cbinhbHighiztBé Bilsical separation between the
4-T4- (1-cyanocycl obut yl am no) phenyl | but anam de,

pr i %gt}%hﬁ 5%63a4 Efek hhyl QBQ Hﬁ'&:ﬂ%hcﬂ%ﬁﬁ&@t&%ﬁéseof tA®ghembrane 221

eatlngu reflux to forma first mxture,
an aI d
en?lgp%e n? )g%ag’%eZﬁ]t %ex CIEI}&C%I @1&81215%( %r#%%ﬁ'l L Qubstantially

coolin second

wno3Re SRR OTREF L RALD aRE PEEET ”“‘*g'hg 1847 B8 gpned witinclose
and i sol atl ng the conpound fromthe or

enpugipproxiitiA Jhe Srates, At heurh ithal & fen %@oﬂﬂﬂ“%ffél? FW{"bra“e 221
9 [NC57] can include m xi ng DMSOQ, di chl or onet hane g darv 1

towsed e P22 Wil enalje eraosurs of the wafsr @23 4 ammcal oundary layer
4-(4-(7-(4-cyano- 3-

2304 mmbubalm%/wh)e phemipiane 32 b %o contaph thegvafer 283 .04 pspispss (P) of the
[ 3. 4] octan-5-yl ) phenyl ) butanam de to the first mxture

eléctrolyae mohitacd imcambmatiomdding Berneullyeffernt raused phthe deionized
second m xture to forma third m xture, warm ng the

withi 20b fbwidveetrndetibrine 220 gs vipableasfleansiag Mi¢iGimbrankdo filex through
a fourth m xture, extracting an organic |layer fromthe

a diRUARLd Ayl hMaGhe Wa@ratoing the conpound from the
organi ¢’ | ayer. [0037] A nethod can include providing

["ﬂ%ﬁ ’Eﬁe?tprg g} é%oohé/%gm Nof€ MR REng TRESHidrliged water 209

ifon rogen receptor act|V|tyfor t he
d.d t t t S.
mESFRR OO a5 b eyt Pt b ks
IncoR BIORSEP P PR G LSRR bgﬁ{se%‘é&?@?%lfﬂi 420034 the wafer 223

stinmul ation is below a second dete | evel
is el ot e VU U FAPEF LT TR (PG Do HBBE gt 2 mm. As
first predetermned | evel and the stinmulation is bel ow
the second predeterm ned | evel. The predeterm ned
| evel s can be those of bicalutam de. Measuring
i nhibition can include nmeasuring inhibitory
concentration (1C50) in an AR response reporter system
or a prostate specific antigen secreting system
Nbasurlng stlnulatlon can |nclude neasurlng fold

o oy o,




[0040] The follow ng Figures present the results of
phar macol ogi cal exam nation of certain conpounds.
WO O®11236Fi gure 1 is a graph depicting that bicetTUS200T@7903

di spl ays an agonistic effect on LNCaP- AR Agonistic
activities of bicalutamde in AR-overexpressed hornone
refractory prostate cancer. {fN\CaP cells wth
overexpressed AR were treated with increasing
concentrations of DMSO as vehicle.or bicalutamde in

previdiRl2liseneéd, ahe BeioBBed watet 209 iie deliferdRfoes paprde channel 227 near
reporter were neasured. [0042] Figure 2 is a graph

the g&ﬁércéf it proxanitpdead 00CarRS SAde @6 fivve avei #nd dendmane 221 to the

AR Agoni stic activities of bicalutamde in

vac:\.PHﬁ ! e§ 9@ I feby ShePpQATIIREF 0f T Boxitat¥zafag S00S THE Bernoulli effect
rea e

I ncreasing concentrations of DMSO as

e
causk@ﬁiysl .ff)ow %r ﬁ%g\; A0 Weet B0d BoerXhs GRGRbRANe 323 ijauses the membrane

Ies o response reporter were neasured

2215 dsg e ddhe pRerR AR ThE B Pé%lﬁﬁ%r ?sﬁfaﬁe@“auﬁéd by the flow of
depi cting_the inhihition_ef

deicdpd watst 20 SRBRGP e DO r%rg/seféifc?i ‘§§‘? Q4. hu, e
AR- over expressed LNCaP xenogr aft nDdeI

ratetafaigicnizos wHten 20 Gancbe weed to foniggl the mfgiﬁf@?e %f“ﬁ;x distance (d). The
exanple 7-3b (NC7) for 44 days orally once dai

cledttolyte solntioe 21 hipeesswet(P) camals affpgtdbe Bembrang22] a%‘ giptance (d)

" treatnent, tunor |ysate was extracted, and PSA | evel

[o028] i §c§‘ddﬁialny$ &ith Wes fatepang thecpltyylcEl_‘.?@arat{@oh@}veen the proximity
Figure 6 is a graph of tunmor volune as a function of

healdl 700 L tHeM water BN cahtte scftictled i @l edargnmafegogiative ao dhe critical
NC53. [0047] Figure 7 is a graph of tumor size. AR

8331 R IhNGAPh &8 thé ceESlytetohaiond li Inpressard (Frke deionized
b°&$ﬁ%§%?&eted SCI D mice, subcutaneously. Wen tunors

af3eho@Rat «Iz:a?noﬁe Caﬁgls?e pidVeYe YRE &ohBBH e ES thenttirane 221 flex

ve groups. d nine animals. After they

; e g0, oush . AP Y e T Rh 2y e e

everyday The tupors e ea ed.thr |

223 s, SoprUPDA wwéswer%sﬁ%ﬁgd%snoiﬁ %gr Bﬁo%ﬂfem ®) is
Figure 8 depicts experinental resul é si ze.

malutaiieq within g FNeg RGNS EPR 30RRER BSW% agQut F?S&%u CCD
canmera, 3 hours after |ast dose_ of treatnent. FK] d

[0028§ Ttliswencaivaiie tieea contowr, i.6+ Wayiless ipgenidp thg wyter 223 may excee
nmeasurenent in photon/second. The right panels is

thd ERics batmiarphyef 23hihiROess. Heasyes tenallity oithe }nqnplga%ﬂl to flex
9 is a graph depicting the pharmacokinetic curves of

enN§I53 tHe rAGMbIAnE 22 € N6 denfonpethe conteyr alittie evafigr 223, such that a uniform
adm nistration (lower curve). [0050] Figure 10 is a

seOl:atbn afstdb N BSERAGEd BesAddRane easbrané B0 andthowafdr@23. In other
ogarithm of concentration, which reflects the binding

wétak ] Blet 188 “gg%%?\éﬁé HeriHAROUNTScdribinad wardERgeshtrol afforded by the
receptor. ? Figure 11 presents images reflecting

eld 21% glél Fx flﬁ”&lﬁg%ﬂé éﬁg aRd RO HERESR WesePboo RN rdtdfenables the

ncer and to PSA pronoter when

Casode re a ded
éggft? E‘%fqvﬁ G HPREOER % g’n%'lrrezg g%tggl?e ﬁl%ans o?g%iéoo and wafer
|nto the nucl eus in the presence of Casodex, but not
Zﬁ%ﬂ@ﬁ%“ﬁﬁé@@ﬁ@@”&@dN€§§m [ 0053] Figure 13 presents
I mages reflecting that androgen receptor translocates
into the nucleus in the presence of Casodex, but not
in the presence of NC53. [0054] Figure 14 presents
i mages reflecting that androgen receptor protein is
degraded in the presence of NC53.[0055] Figure 15 is a
chart depicting prostate weight after treatnent with
vari ous conpounds. 10, 25, or 50 ng of conpound per
ki | ogram body wei ght were adm ni stered per day, as
|nd|cated by the Iabel of a bar The conpounds ver e

o,

di

V)

I e N [ — e AL g, g, I



(C Rate of photon em ssion associated with |uciferase
activity shown at several tines for each set of mce.

WO 0®6A236FT gure 20 is a graph presenting PSA abBOF/b8200%007903
associated with LNNAR cells treated with vari ous

concentrations of NC53, NC54, NC55, and NC57 and
vehicle solution. [0061] Figyse 2 1 is a graph
presenti ng PSA absorbance associated with LN-CaP cells
treated with various concentrations of NC7, NC48,

[0030733 gures Gal-3Caatede, seriasl oDNBOstrdthds Zhoing tave@al of the wafer 223
presents results of an experinent conducted with wild

bendaR EtHROPEXAARY EMdad D0G Edirly (th€ ahiiabd thrbal Giliveirzation process, in
transgenic mce (Cast), and non-castrated |uciferase

accc?rﬁgﬁ&g YMCofd Cobolfthast df thipResBhte ihRAMON.| Phus; amkr @hBstiment of

ucl ferase transgenic mce treated with an inpl anted
. testostLer one ' j A '
rishGF P S6) SR T B chad 45 B Wl fahd O8O atr 22

h f : t,r at i f t . _
travl?e]r:sggf‘téeg\é\%}nht ﬁlreaﬂr%?(ﬁﬁﬁgr}{egge&d; ﬁll(l) sate réd?rg(gtleor% gp?g )'\/w\fegrg]a Icﬁ gshould be

oo S R R 5L it ool SR Y S5y e
luci f t ' i t d witht L pl apt ed ..

2005  SHBTHLBE Pt o e A LLRPHh IO B 1537 b siyionary and
or with NC53 (NC53+T/Cast) at 10 per kil ogram body

the peoxjhtitydesad 289 cap Ao &y ¥At anpthereaehodjapnjh oty the pvater 223 and the
days. (B) Photon emi ssion rate at 14 days. In al

proganitg heal 200 canrve mevedwitb respeitde ane agother was not
i nduced. [0063] Figure 23 is a graph depicting PSA .

[0031F WilldREpedTRa Fig8es BAr3C Nuttdintior Isheuld fbieqraid teetiterntopographic feature
wi th various doses of several conpounds. [0064] Figure

302 4nR! RSRithih thd aee d%Eg()iE@iH}gtl'ﬁee\iﬁﬁ@dl Kdvaidast iyes 238Sbeneath the
of conpounds. Figure 15 al so presents a graph

meRit¥id ?Egoi;%gﬁeﬁ ;ﬁr ?%}Qé%in&em& pFIX&hRS LRl SE0CE poSitioned just prior to

severa _ terms of conpound serum
e QRIS hHRE RO BBl RO e 2. i 55

i ne dosed with vari conpounds admi ni,.st - .
copE TP TPy JRE s POTATA fosdh (b R By efrhic feature 303 is
_DETAI LED DESCRI PTI ON [006% E@Bdi nment s o% tlj‘e esents the
withir thetqrisicalpundrelarercs s bengathdhe msaregane $3:1 Ja8WF 35 158"
enbodi ments, specific term nology is_enployed for the
proskaity dfead [280i popitioneddustrafier iaveRglent thefopeeraghic feature 303 through
intended to be [imted to the specific termnnology so .
thesaftémal boundanplayectd3s kudH thdt the tepaerantiefeahire 303 bas fvwen planarized.
recogni ze that other equivalent parts can be enployed
[0632] THehelbsaaelobp dathbee diatfoeedl, efihalibetpaen ithe) nfetained fepography 229
spirit and scope of the invention. Al references
onGhé YhERIEIBI FUrfAES ahd G idticHecxt 3yithiaf te eRetobse 211,dandtions to plate
had been individually incorporated. Synthesis of

mé?%]laé%ﬂd?ﬁx,dé.%& b CRERAL RSk alEXATERS B2 HoNCTHY tdfiReaihidal feature 303
the tol

owng, alr or noisture sensitive reactions

ﬂﬁ%gﬁ O MGh S 434 S‘Lro %%g%h@&en@f? REE& tel MPlueN&Nofl ik Bias voltage
o] ar e

Ssware and et an syringe/ septa techni ques. Th
I t Lons,. were nitored w j C u
2350787 AP Rl 28 B G RIS 2o by e
[ ?-anj sal dehyde or ni nhydrj n st ai ni,ngsolutiQ o I .
detanizsida Vatr a%i?yaﬂﬁ’s T3, ﬁfgatr A Is?ﬁuggn g%tl 5 _“"?% mThe relative

spectra were neasured at 400 MHz in, ngdoé@ ess. stat edd desired
velaiiyrafithe war 2darvatisseestdp dhe RPXHEILY P9 15r°ch frpregyde a desire

fromthe internal standard (TM5, 0.0 ppn): chemni cal

shift (multiplicity, integration, coupling constant in

Hz.). Formula 37 [0068] Periodic acid (1.69 g, 7.41

mol ) was dissolved in acetonitrile (25 mlL) by

vigorous stirring, and then chromumtrioxide (0.16 g,

1. 60 nmol ) was di ssolved into the solution.

-2-Fluoro~4-nitrotoluene (0.33 g, 2.13 mvl) was added

N a




| ayer was dried over MgSO4, concentrated and the
residue was purified with S1O2 col uim chronmat ogr aphy
w@ diochtsronet hane: acet one, 95:5) to give PCT/US2007/007903
N- Met hyl - 2-f | uor o- 4- ar ni nobenzam de (Forrmula 39) (0.14
g, 929% as an off-white solid. 1H NWR (acetone-rf ) d
2.86 (d, 3 H /=4.3), 5.50 (kg s, 2 H, 6.37 (dd, 1H
/=14.7 and 2.1), 6.50 (dd, IH, /=8.6 and 2.1), 7.06
(br s IH, 7.68 (dd, IH /=8.8 and 8.8). Formula 40,
amquiit)xﬂ] p]Anmzatugne I\écbrel\lspmﬁgallly,z e exposure duration of the topographic
i ioro-4-arni nobenzarnide (Fornmula 39) (96 ng, 0.57
featirDB03 taak¢ eridicalybownidacy layef @ofibided Bith4herandl) ratedletermines how
magnesi um sul fate (50 ng) was heated to 80 OC and

mudHt bf the Qof)c%aﬁlﬁc lfeatdr@ 3036is Fedbied dmingidslravatdldeneath the proximity
acetate | and then washed with water (2 25 nL).

head P80 J2RkSughANE Lrittes tHuh@sty ¥Rk 2M8 Sk @B rate is a function of the pH

concenttated and the residué was purified with Si Q2

of tfng 'd“ﬂ)“mz%ﬁrx%@} REhaP B%é érﬂic%ﬂ:gﬁm E@QFZ% chd e aﬁﬁreﬁ)blas voltage

23 lw é#%tﬁﬂ] t{fgl%g(%aéﬂéﬁli ’éfl%?)(;\ (pﬁ%% rff@ey %gl‘é”‘%teg %ter W1Eh1n the critical

solid. 1H NMR d
bouaﬁamlaxsr 233 iggey é}ﬂ qgwp?ﬂ@n 8F ﬁw&né‘ﬂ%aneeﬂés ‘Eday the functional
1H, /=8.7 and 2.3), 6.66 (br s, 1 H, 7.94 (dd, 1H,
groppgwithinthe gnembram 22l a 4 1 [ 0072]
4- Am po-2-trifl uoromet hyl benzonitrile (2.23 12
[0083b Dpring Sravdriet op e Wefaxi 223 bansathiheipyoximily Bead 200, the metalized
wel | -stirred heterogeneous m xture of thiophosgene ( 1
topbiraphi3 229oh thé twpwatiace o Lherifenl2 sehnctrivablyrcanneded to one or more
Stirring was continued for an additional 1 h. The
eleétﬁ%étsi QR bREi embodimenkt o6t Edctradel adel asaf aonc¢Baot e metalized
The conbi ned organi ¢ phase was dried over MySO ,

top@?tdapgy 299 loaltRe télpsﬂfa)é@ QT the ek 208! dE&ﬁdh@ie&&Wéléc&d&e is defined to

esi red product

be (rﬁ%Ye F %%?’ﬂﬁi@ gon‘fn@ét ?%&Xﬁ&% NFAA! the! Whfer 223 It should be

bromnls was used as such

appfe%tegﬁtagteéltol_'%rtnee%_ég H'gd fileﬁrgd%gc%r%%c@ to}_‘&l‘m] %ﬁfmct from the
wafzqg’f?;?] gqge bg R@ré?xgn mLa numbge walysa 1*4021')67{56 p%g 1%'%?1% embodiment, the

- Met hyl - 2-f 1 uor o- 4- |- di_met hyl - cyano - n
tweo &]ﬁcﬁ%d(’f’r:é?rhﬂ 151019‘} (]’(“36‘"1}‘('@‘1 aop ﬁlﬁﬁ]‘lﬁ(ﬁ%ﬁfgy 1'23 wg}’er OZB"?, In another
4- | sot hi ocyanat o- 2- trlfluoronethylbenzonltrlIe
empBdimeritaths hyo ehBtiedes aviee aepificidng cloppated shipe angheing oriented in a
heat ed under mcrowave irradiation at 100 OC for 11
coplanarsarrafigetient withxthe veafera22 3 dateble metvigdninla rofegioppl mgpper to contact
ag. INHA (5 nL). The second m xture was refluxed for
thelwafen 228\f t er being cooled to roomtenperature, the
reaction m xture was poured into cold water (50 nlL)

[0@31(1 XA hRg b abBre@IM th@@ﬂt%%hﬁ)e( &Bhetyo eEbodesganibe defined in a

ayer mas drled over concentrated and the
o] 1?9”0}19 e§lb93m9éﬂt WHB t#behibilodss aRhle substantially
ane cétone, 95:5) to give NC54 (Formul a

re(gtat)lgt.é n&%ptbg(_n %ﬁ\f? ﬁ&%})ﬁﬁhﬁ a%fx%o?ttt?é tw& 'é'téé'h%d& éanGHave a wafer
co%t_aﬁ 1r’1g ?dg% df@&ed tc‘_lPoqlow_ détr\éaf%r% f(ljt}in v!%%i%? p%xit?ﬁ&y In yet another

=2.1), 7.99 (d, IH J=8.2), 8.28 (dd, IH, ./=8.4 and
8.4). Exanple 57Fornula 43 [0074] A ntxture of

N- Met hyl - 2- f | uor o- 4- am nobenzam de (Formula 39) (62
rng, 0.37 mol), cycl opentanone (0.07 ni, 0.74 mol)
and TMSCN (0.1 niL, 0.74 mmol) was heated to 80 0C and
stirred for 13 h. To the nedi um was added et hyl
acetate (2 20 nL) and then washed with water (2 x 20
m.). The organic |ayer was dried over MySO and
concentrated and the reS|due was purlfled mnth S|I|ca

. e



Formul a 45 [0076] Trifluoroacetic anhydride (0.85 ni,
6.14 mmol) was added to a solution of 4-(Aam nophenyl)
wheiognew7acid (0.5 g, 2.79 mol) in chl or of or P¢10S291)/007903
at 0 OC. The m xture was warnmed to roomtenperature
and stirred for 3 hours. The m xture was partitioned
with chloroform (20 nL) and yater (20 nL). The organic
| ayer was dried over MgSO, concentrated and the
residue was purified wth silica gel colum
emboldinen] d@r apb eldetiodéd carobetCralnepedc &t shoeld e Understagidyat the two
4-14-(2,2,2- Trifluoroacetyl am no)phenyl]butanoic acid
electio@eddf ﬂiegﬁéseﬁﬁexﬁﬁocﬁmeﬁﬂ% inddgendidRtly conBdlldtie. s, | H),
7.48 (d, 2H5J = 8.5 Hz), 7.22 (d, 2H, J = 8.5 Hz),
[00:?5]% t%& pr%'éht e}nb_'odznént"ﬁl)e wedersB2 y {s:madd todraverse behgth the proximity
.5 Hz). Fornula 46 [0077] Thionyl

head %%r éu%ﬁ élet'L ﬁlﬁng (ﬁlg\egggh)(ﬂﬁsomg ‘iﬂoﬁhﬁt‘y Hedd02@0 is substantially

utron
’ peI‘Rf‘élldg_q!él v ooglg g{i}% % ]b%%n%ﬁog%o %tlr:@cgégglég till_)é)wafer 223
m s Vﬁ&gﬁ%lé{ﬁ%ﬂg 81%0 A ad | ¢ Ic%gafjf%ée ?&?%tﬁ? gmi%%gy head 200

) aqueous sol ution) was added to he refa ?jjdon nedi UM, the t

is cpmérolled dadberielactiicallyeonaeqipd da themeAlzgsy faRogrpny =42 on the top
hour. Ethyl acetate (50 nL) was added to the m xture

surfaloe off thewafiers2A3d Al resiihe veaf¢r233 BOVAS Peneaﬂbﬂt?rlgamr@ty head 200,
| ayer was dried over MgSO4, and concentrated to yield

the NidoitnoEt lejdsert £ the(fo@indty head 200 is controlled to be electrically dlsconnected
Trifl uoroacetyl am no) phenyl ] but ananm de (Fornul a 46)

frofOthd m@alifdadpograplty 209 oh Itlme/\t@tsmfabe df theHvaieR223.9Cqrgection of the
(br s, 1H), 7.55 (d, 211, = 8.6 Hz), 7.1 1 (d, 2H, J

twcg éiedﬂ@des 2t093he( afétHp23 21n891e( Snandkd ,deder@@d( bboRHendbles a current

, 7 (t, 2H, J = 7.7 Hz), 1.89 (p, 2H J =

4 7, | e o
sl B o805 92 N ot i v vy

4-
layerb&%i/%lo{)o g@(ﬁj‘ '&8 tﬁ)l?l?iﬁ Jo%%&{@f‘%ﬂ? QXEQ re[@éh%désﬁt)o the wafer 223

room
t enmper atu m xtur
in Hiedparaet SESCrBR FHAYE RBACIEF CRO RISGPS o§°?n5? Bibcltetcd R the water
water (25 nL)._ The, or anlc(g$%er ma drled over MySO4,
Zzaﬁaﬂ@dﬁé@ﬁﬂm fedgronized; 2 trversgad DFEOYHS ed wi t h
silica gel columm chromatography 1
[0436] cikloaugive thea presarie inyigation): is) dqssrla%émh TPpRFSt fig) use of a single
4- (4- am nophenyl ) but anam de éFornuIa 47) (74 ng, 66%
pradmédtyViati2 090 it sjhouml—bwuﬁdfdsteo ma(tdnthemmbpd*msnts gy utilize multiple
6.61 (d, 2H, J 8.3 Hz), 3.56 (br s, 2H), 2.92 (s, 6
prédimitd. beadst2002 alr Exdmple) if &.i28legirableitp igcrease. the Hpaversal rate of the
1.91 (p, 2H, J = 7.7 Hz). Fornmula 48 [0079] A m xture
wéfér Piz%@bﬁéaﬁi hie prokidnienitead nzo0;| altipie grbrienifydreadd 200 may be
74 ny, 0.36 mmol), cycl obutanone (54 ng, 0.78
po%%ﬁkléd 3n% SMRGoDbACK Mmafher Qo éBableWulficiag plaadrRation. 80ditionally, the
and stirred for 15 h. To the nedi um was added et hyl

prcr)z:;gfrf %[I.ﬁ cdd206 Ry H}?}‘olﬁﬂ@ed d’fﬁérllﬁgxiﬂlﬁyfhéﬁﬁt&ﬁné@ to‘p&form rinsing

e organitc ayer wa |ed over MySO 4 and

0 centrat ed an L&
anle Eyﬂ'k Gnd Rl gﬁ%%@g?ﬁ]?&%lmanzatmn

9:1) to ve [.4- a C . :
prswéﬁérlt}ybﬁ’l"awaﬁ%”a‘&’ E%Fébm Ayt i B9 1Y BERRRY o achiove o
solid. 1HNWR d 7.07
unjformg(planasiped)s layar %megal ¢ &, gy Ci 15t r@&lavgng @potge Svagsy %%3 "his uniform
3H), 2.75-2.83 (m 2H), 2.60 (t, 2H J = 7.6 Hz),
2.33-2.42 (m 2H), 2.30 (t, 2H, J = 7.6 Hz), 2.
11-2.28 (m 2H), 1.93 (p, 2H, J = 7.6 Hz). NC56
Formul a 49 [0080] A mixture of N, N-Dinethyl
4-[4- (1 - cyanocycl obut yl am no) phenyl ] but anam de
(Formula 48) (58 ng, 0.20 mmol) and
4 |soth|ocyanato 2- trlfluoronethyl benzonltrlle (74

~ NS o [ —

o,



(m 2H), 2.59 (t, 2H, J = 7.5 Hz), 2.37 (t, 2H J =
7.5 Hz), 2.33-2.42 (m 2H), 2.1 1-2.28 (m 2H), 1.92
W@ p072236770 = 7.5 Hz). Fornmula 5 1 [0082] A m xe@r/&@Swh7/007903
4-[ 4- (1 - Cyanocycl obut yl am no) phcnyl ] but anoi ¢ aci d
(Formula 50) (0.21 g,0.83 mmol) and
4-isot hi ocyanato-2-trifluorqggoenzonitrile (0.25 g,
1.08 mol) in toluene (10 nL) was heated under refl ux
for 1 hours. To this mxture was added ag. 1 N HO (5
layerinlay. b&hen sthe oordlerrioft 106D Wasgstrefisusce 2008r AngSrdms Ahickr in some
bei ng cooled to roomtenperature, the reaction m xture

embd@fncBRUITRE Wakep 229 hdving!thé ulifOmi(plansmikzed) layec be chetdltthereon, can
ethyl acetate (50 nL). The organic |ayer was dried

then %)é?{r] %Gg%ﬁ&leg%ﬁ;wpafa%&ﬁﬁﬁ%éﬂﬁoﬁ&ﬁw GRaV\a Sefsry itlgekness of the |

ofumm chr omat ogr aphy

met hane acetone, 95:5) to give 4-(4-(7-
remaguiln mé%%los (t r| fl uor onet hyl ) phenyl ) - 8 0X0- 6-t hi oxo-5,7

[OOSFEEH?%FE* gi rg aﬁﬂ%ﬁafglag cc}r%@%ﬁlékg /dugﬁlﬁjf(gf?s%gi&aed by the

pmxémiy ekt 20 Zf emeffd“ Tpyentign digh slwfqmged Sopiicitiod f mechanical

8.5 Hz), 2.79 (t, 2H, J = 7.5 Hz), 622? m h 1
presgmp/strgssg 10 dheggv 221{3.;) as Js gpmmpon 21;:1 coalventafoxg |g&l mical mechanica
2.14-2.26 (m IH, 2.06 (p, 2H J =7.5 Hz 160

), 70
planérizatios) (CIEPArmsbessees] AM@SIPnEBY,mtJISme}S} e appredinied that the separation
DMBO (0.01 m, 0.12 mmol) in dry dichloromethane ( 1
distdfick Beasear tedmembearst 201 afiths groringty bado3Q gnd tel wafer @23 in the
(0.01 m, 0.09 mmol) in dry dichloronmethane (2 ni) at
preseKtSmQchﬁf 4&ds bk rély ipoR adelativeveloeitybeisvesn ithit inembodne 221 and the
4-(4-(7-(4-Cyano-3-(trifluoromethyl)phenyl)-8-o0x0-6-th
fk@égf ?a?herdﬂh@% eﬁ'hﬁ&{ JisthheS b@tetn We) RBEBYInER2M amd thetwafer 223 in
Formul a 5 (35 nmg, 0.07 nmol) was added to the

r 4eiénize8 wle209 Bbtween th
the p‘?“%&ﬁ){d%em & E%§°?‘f§1£e?h§$§1&vﬁ??3@o%pm 0. 22 ol ) oen e

mer\ﬁﬁ?gsgp% %g?\ﬁélg%g fgp %fg melh}f ﬂZeSelg&rol Csdlfd] | Pf‘pressure (P) behind

0 roo nperature and t
reacti on enched .w t sa ur at. ed N 11
the S’@Fﬁ\bF%’rﬁ’ I}il%ﬁ) ol erd dl g dtigvﬁlﬁamtamed generally

indeprradentiaef thelhepdrvalgisrelitive yelogly
and chromat ogr a hed ivg';ychl or onet haner acet on 69) hickn
by gcsgiledced,ums.qﬂthq p@fpme)\mf@hwd)epgmd@;@bo qlmd olayert ckness
5, 7-di azaspiro[ 3. 43octan-7-yl)-2-(trifluoronethyl)benz
conlt rile, NC57 (Fornmula 53) (29 ng, 87% as a viscous
oil. IHNWR d 7.98 (d, IH J =1.8 Hz), 7.98 (d, IH J
[003§PIt3stZl)d bé - apPrecitiied tidt thle bowhdary lay8r la) be7onBed #y forcing water
= 8.4 Hz), 7.27 (d, 2H, J = 8.4 Hz), 2.90 (t,
acrgslﬂ thé nembransi&ithodt B3-we 68 a(vawithiretuzn e B figndveth@pter (i.c., the
2 (t, 2H, J =7.3 Hz), 2.18-2.30 (m IH), 2.07 (p,
wa?e'r_l’ca% be ﬂoo%e(ll"%)ld tHe S@rlow 3ofl83ted 1 a dl420 $3thePrOc&k icharber). Figure

e art could rmdlfy and/ or comnbi ne the syntheses

2E gg S%r(é gilgsggatggh i oﬂ‘gﬁ% Iagﬁ?l st Rfifjehead AIOA YA %EQ hBt incorporate a vacuum

un C exam nation of
d 008
e S R PRI o e %ﬁzaﬁ;%hg G 4 ity e
20&?{9&3&? g%vgp?%[yact o%p@ @E g%st%ecﬁa??c a#,ﬁs%re Kf-]fo included in the

utilizing screening procedures S|n1lar to those in
proauimity dieed GO A BDRIEISEE, Wit IAepEeRtes of %Y@H“av&t“mcgmd 225.

her eby i ncorporated by reference. A nunber of

conmpounds exhi'bi ted potent antagonistic activities

with m ninmal agonistic activities for over expressed

AR in hornone refractory prostate cancer. In vitro

bi ol ogi cal assay Effect of conpounds on AR by a

reporter assay [0085] The conpounds were subjected to

tests u3|ng an art|f|C|aI AR response reporter system

di chl or onmet hane and extract ed with di chlg met h d
’f‘?g g)teglaen controlle




cancer. The control substance bical utam de has an | C50
of 889 iiM Most of the conpounds identified
w@ ahoangderhi ohydant oi ns) have | C50s bet ween 100P€DUZDO7/007903
nMin inhibiting ARin hornone refractory prostate
cancer. In contrast, antiandrogenic conpounds |isted
as exanples in US patent no. 4§, 705, 654, such as
exanpl es 30-2, 30-3, 31-2, 31-3, and 24-3 (NC24- NC28)
have no inhibitory activities on ARin this system
In RO b@AB6dInSnk ©f Figuirei 2B, ke dgiahired wadter 20 Bpwsrwever the membrane 221,
refractory prostate cancer, neasured by an AR response

ovel BRAVIEF 2289)dnb kveRINTLNOWS oRIMe WATEISiedRe APPa0KKctidn means.
and Method for Confined Area Pl anarization by

ol R 5 s et e s
| NVENT] l . i j
the BE‘W“@étg%lﬁ% 28@,;11@ r#)g}g Efe%aféxggg R&at t!h??s’/a%r pr ki g%ﬁg & 213 creates a

a circui nenory cel an

the like, a series,of nuf acturin eratio

mefsUFYF RIEHTE SRS oy riedig suiranh Oy B e i, 223 (anodey 0
The sem conductor wafers include i.ntegrated circui

the gaiHPaE 413 AR RIPCHS: FHIGHR ARET TSRO R CIPEe- g pefiicsn the wafer
on a silicon substrate. At a substrate |evel, 293 to th

223 amhibiesetiodg QI3 de megsure W elegEcosrrreny flgnang fom fepgafer 223 to the
I n subsequent |evels, interconnect netalization |ines

cathode i3 fieshoull he dppresiated that thy dlente sugentfowing from the wafer 223
transi stor devices to define a desired integrated

to thisfcathiotie @28 iis a. funddtinn oftat tverrking aontagt exca\hetwespethg caitigal boundary
i nsul ated from ot her conductive layers by dielectric .

layBB2$Y hidd fhe 1hOQRG2¢d Ppoktiphy 28 watthy suifateevfitharveder 223. The working
manufacturing, a nmetal layer is deposited on the

co@dihren TRBred8MQSihkesreiBs PtheWlealized | topegiaphy 229 within the critical
waf er between snaller features, such as sub-m cron

bofs P! Iia?%r B3Sfifs,! @'%Arﬁfn%eéon'iﬁzg I2PASrepfdibiks ahie taf@nNéfhthe metalized
regions. éecause the smal 'er features may span

| ati I E th ard bei .
o 20 i Ao RS oy Egy Tl apt brBBRt OV
h i d t hy. The j t ;
(o, SR Ppe AR ab R reled IS SERR, 0p i Retoved. ie.
plga%gq?({, Iﬂzﬁlg%llgg{l]lﬁf)f hg% %feq%gﬁ%g%dzsﬁglﬁ% %%gftl%%‘% ngolsrg@%é%ogtact area will

decreased topography areas. of the wafe 0Ses, a iy s

inarbase] bpghe nge%ewgﬁ)é area; withinythe raiticak potdapy aver 233 will increase.
pl anari zati on of the increased topography areas of the

Thaedfere, anthedhiglardwationsafibe nﬁﬁh@gd wqg@@lw%;%aé’e removed, the flow of
requi red. However, exposure of the decreased L.

métabegivap bytwaee dise whfedr 233 wad the qathadei2d 3exilldpersgse. This increased flow
over pol i shing period may cause renoval of too nuch

of FR&18T dationé FepiedehRdenkansade irpage aptiycwiceasentflgwingtfiam the wafer
barrier layer underlying the deposited netal may be

204Ngefid alh¥de2n9s EdennallRr wHaEee trafFUbBJORWSFplihiirized, the working
' NVENTI ON [ 0003] In one enbodi nent, a proximty head

conPactiaf@l BeGnéL Sur@HtiaNg kodkRat, PWVARAT thé alvbAiin®lcoftact area becomes
sem conductor wafer. Thée proximty head includes a
han AR bR G A i6lse tGafePhBit8Mthe Aathode 213
sug,am ”%%‘ ?(grislé%]ﬁ tHe fdg% (?f}l?lﬁ&l %Qn&Ls &binCingt WafeP 28 it8nhe ode

shose the chanber 1 n exposure to

th | ectrol.yt | ut.i on, '
chgg'{j:?sg %glrétgalé(lcgqnssgn‘niﬂ oll.ﬂcg,%agl‘g‘ggﬁltohocg ftﬁ%< ﬁ%‘i’%}%gﬁ%g??&igﬁgﬁtes equally to

ni'ng
that a_top.surface of the cation exchan nbr ' :
the flegy PEREIALEAHLR dHEEF R Re ™EFR (15 BPORRS SOTLAL v P OB substantially
mai ntai ned within the chanber. The proximty head al'so
includes a fluid supply channel defined to expel fluid
at a location adjacent to a |lower surface of the
cati on exchange nenbrane. Additionally, a vacuum
channel is defined to provide suction at a | ocation
adj acent to the | ower surface of the cation exchange
menbrane, such that fluid to be expelled fromthe

N Y 1



the el ectrolyte solution. A cation exchange nenbrane

i s disposed over a | ower opening of the chanber and in
walpoogarieexposure to the el ectrol yte sol uti on tBCDES2007/007903

mai ntai ned within the chanber. The proximty head

further includes a fluid supply channel defined to

expel fluid at a location adjgcent to a |ower surface

of the cation exchange nenbrane. Al so, a vacuum

channel is defined to provide suction at a |ocation
constdpta temfloweitdectiio warestihdtacen it wifer 228 hud thexatianige2 13 becomes

menbrane, such that the fluid to be expelled fromthe
substhntialyscoptant. chiasn @l leVQinRolf dfdhé leliotriny Qlrrdl b W¥EY the wafer 223

surface of the cation exchange nenbrane. Additionally,

andafie GhBOGHE 20 3 G/ ah QAL tak Mgk Aa¥r 0231 i§ plRRRS6d. Sledd, the electric
measure an electric current flow through the cation

curfel £ PARZEn HRIWNARPS23 }H@ ﬂﬁ? Chti G RD 18] &hlde okl L8 @({ 86t8%ﬁ an endpoint

enabl es detection o rization endpol nt.

ofiﬁ%) ?ﬁﬂﬁ&n%gﬁ Qdi ment, a method is dlsclosed for

Ing a anari zation endp0|nt in a confined area

ari zation, The net udes an
oofPRhA s 8 @qﬁﬁﬁgp O B 0f Sfrci Gwem: diqing between the
roximate to surface of a sen1conductor waf er,

walgy 08 FAnE e O R A AMGEOm e R BPE HErBE theeorfinsgionta planarization
head faces the top surface of the sem conductor wafer.

proqyss, mptaseerdaneso Wifle longeemhbedinieat aafi the prasenti pisntiony Hor ease of
el ectrolyte solution between a top surface of the

disgssioonthe eddeinigeurnmtifloavieg bativezndbe Walke 223randribe bhattlode 213 will be
further includes flow ng deionized water between a

refdoredt tonassthe farecrnf* Erbom et stanh of tlehesdfmeteirdy phadadraiohfocess, the
top surface of the sem conductor wafer. A bias voltage

curtent lih€Basth HiellyDss \Wee Rvdfbe id PhanatréBCAs Qfisdudsed above, the steady
sem conduct or wafer and the cat hode, such thatcations

mc}e'aw iR bededt 8 'Hutehl% LR B rOneidlf 8 5D GRIHIC LOS to the critical

wafer are influenced to travel through the delonized

bouBbS, el 2 ICr, 0¥ 1l afEy 3R 4R "FRALEEE ko fanhy 229 bocome

1 nethgd further includes an operation for nonitoring a
P of electric current through the cation exchange
rane to detect an end oi nt of a planarization .

: W%Fbé‘éé‘é‘e mefadize doRAeRePtef 245 aPRIPAGhEP ?zr%%rrasﬁeé (St die current begins
occurs when the nonitored flow of electric current is

to lsysepffedVhem theywafep223 besouep sphstaptinllycplapaminsd) sagh porion of the
proximty head is disclosed for confined area

wafsk awfadezuill bmexposed earbehstantiolly equal fregnner trethgreaitical popndary layer
head i ncl udes a chanber defined to nmaintain an

233 By whyrt theswafit 223 bedvmat dubdiantiallydplapasad, tietdurrent vl level off
chanber in exposure to the electrolyte solution. A

as fdlidatsd BXahacgRnabeANRe corvéi HERE QAVEie Rochd¥EAHO1 represents the
openi ng of the chanber, such that a top surface of the

endpRintOSY BreCERINRA "RED PANRriz8tidb plddess: LIFake Aukifed @rddBlanarization
electrolyte solution'to be naintained within the

proepég%ﬂmﬁg@ %e 1{9 {1 ehgcﬁ{jesgl)ﬁ&lp? Qﬁgﬂigﬁﬁgﬂ drl 4ol the current will

su anne lne to ex f ocat
r rf%%r‘rbr s rg‘lmt a$lﬁale¥$mﬁ8m§t8r%\écf;eol>ygevle% egl % th:;rn?er%%le\)xs?lr 80 %gmoved from the
wafly PPl clesedingiig Swh%ﬂml%“la‘évlﬁ{%%g%d Yok B p a&%vegusly present

and $dvantages of the |nventé§€ become nor

s tanosrarBi’eR avillhie Fresrg- dbhen ﬁh&?le&@y@ﬂwpmﬁmductwe layers are
taken in conjunction with the acconpanyi ng draw ngs,
illustrating by way of exanple the present invention.
BRI EF DESCRI PTI ON OF THE DRAWNGS ) Figure 1 is a

sinplified schematic diagramillustrating a silicon
substrate having a copper |ayer deposited thereon;
Figure 2Ais an illustration show ng a vertica

cross-sectional V|em10f a prOX|n1ty head p03|t|oned

. e Y



i n accordance with one enbodi nent of the present
invention; and Figure 5 is an illustration show ng a
wo b@ratsart of a nethod for confined area pl anaPCwE$100T1007903
of a sem conductor wafer, in accordance with one
enbodi nent of the present invention.
DETAI LEDDESCRI PTI ON [ 0009] |Bjthe fol | owi ng
description, numerous specific details are set forth
in order to provide a thorough understandi ng of the .
exppyeds gt cumengnwillodropl as imdidatddeby pplacatidn 400 \wavike ,cubve of Figure 4.
one skilled in the art that the present invention may
Thubgthprecttioneid3weprestits thertredthdubh @birt BEHE cipEkied iafea planarization
details. In other instances, well known process
pro&ger at i ons have not been described in detail in order
not to unnecessarily obscure the present

[0043) VR Ue Wit A, e doREnES ap lér%iazaﬁ&pﬁx% ﬁsemms be contmued until

manuf acturing on a sem conductor wa

the %9@&%%011@3/ %Bg{{qé( rPa%Pg& pﬁ%\nteggr gﬂ a&&%? %/m %ﬁ{rh%{t #@gonﬁned area

proces onen

electroplatln solutlon Vi ropriate
plarrZgt oY e BRY Y 88{1%‘?‘?% 166 SERRREOS, dofiot g reached

featyres tend to ate faster than the bul k areas and

Becpugey, Ifl?féﬁé‘ﬁl FO@@E*@H%Y 229 ds remgpyed ¥ attpprdown mangss, it is generally
The sub-m cron regions are typically found in |arge

experipdrthatan rplguargad ﬁaae?g of metal” whaeompincer dhe veafer yurface when the
(SRAM, and can span |large areas of the wafer. It

plarsinization endapist cisi wacked hdpon Hieschingisthe plangrizatiopasndpbint of the
the wafer to have additional topography that needs to

confieed hiwa plamaadatiampracksisf theiwdfer 22femhp bgeubjected eda separate final etch
regions that also need to be planarized. [0011] Figure

prodesk,Se.g., WeolRldahi t¢h pritesspér flasina Biabddkl piotdsa] donghiformly remove a
silicon substrate having a copper -l ayer deposited

reqiR&] BRkneds SFIRPRIMAiIANE mtApresent %ﬁQﬁé afk: iy fRte.
seed/ barrier layer (not shown for clarity reasons)

[0 0514] So*ée{m "i‘lh\{@aﬁ n]smw)fxﬁ% a@cﬁzlr? %tfrzpﬁl.e%&p?%r confined area

pfO AS previously nen " f onen
A Y Ok U AN AT S

) o 05, but ihese, featurest | ate faster
mvwgﬂﬁl OB e SR 134 o oD JRETR 0 SRy be performed
ggtreglons or "steps"_ in the tqu grap hguof t he

using, et prarenity heass20ifeseribyd by ithrespack i FigugkpetA i d'he method
sub-m cron trench regi on 105. These steps are al so

includes pn experadionssOls Ecpet%ﬁmslmg pelpfosimity Tihad sugreamd [proximate to a top
region 111 is defined by thicker copper filmthan

surfacelod a eghicnsdur®d waftr tsuelmdhatr 2 gatiors ex€iangn dndi@brand Hfaces the top
superfill region 111 nust be planarized in conjunction

surfacé bf tHesetrmigrodoetohwadareIn ahepdratdrd 503 ginGhatrbDde asidtion is disposed
trench regions 107 and 109. [0012] Current

betRb@NREdpZai 1208 of SRtk ciiih8e AYmisiHhd Al 4 Sathedy] |A@1 dpe€ation 505 is
superfill topography in an efficient manner, i.e.

er%@ﬂrﬂoz AblyO8eibRGED] 'v?éi@xs befvReeR e Hottof fsﬁﬁa&‘at)f' %J‘ cation exchange
density and circurt |ayout. More specifically,

mer?xﬂf‘a[ﬂe%d tg?%)g;a%ﬁkﬁgé of {h%rk%é{lg&{dugg){% THE %?e?ﬁéc? ther includes an

of't ned accor ncon1ng

oY o PR R P éﬁ@e ——
s G LSt O RSl o it f

Al so, such changes are nmade to the CMP process to
accommodate different pattern densities and circuit

| ayouts encountered on wafers of m xed-product

manuf acturing lines. [0013] Wen attenpting to perform
a single CWP process on the topography having

superflll regions, excessive dishing and erosion can
occur in trench reglons 107 and 109 mhen overpollshlng

Y o o,




el ectrol yte chanber structure 215 and a peri phera
structure 217. The el ectrol yte chanberstructure 215 is
waledornz®d7t o hol d an el ectrol yte solution 211 tPEr/E52007/007903

In various enbodi nents the electrolyte solution 211

can be static or circulated. A deionized water supply

channel 227 is fornmed betweegp opposing internal walls

of the electrolyte chanber structure 215 and near the

center of the proximty head 200. A vacuum channel 225
semiconéwstor evafat meecinfinbmced ubetrawed | theough thihedeidrgztd wiajarethrough the

chanber structures 215 and the peripheral structure
catidildxchhhgShebiate adphirahahe electralytd sidusdrent thokythede.

chanber structure 215 and peripheral structure 217 can

[ooﬁ g@%@%ﬂdﬁ%ﬁ%@ oty ofihe dBiéEEERWahRVE Béhntrolled such that the

i clent nmechanical strength and sufficient chem ca

cati{:ix? chEhtahg I ehbrihd flf}le@tt&{l;.ﬂcch@ LrBlck 3 the defldGtlductor wafer under

ure I's an 1TTustration show ng a horizont al
- ti | ui f. .t i i .
e e SAb iRl s Sgialf AL ik MBELL g semiconductor

resent invention.. The el ectrol yte chanber [ I .
watby G HeclHBR AT 425 FRSIA G EP SErTET R e P PP fiied Tegion of the
_deioni zed water supply channel 227 defined within the . th
. deiqruzaddvater proxamatera the bationp swrfaneafithe p3ton eewﬁ”mﬁﬁnem rane, 1.e., the
structure 215. The peripheral structure 217 js defineg1
above-dssaribed mtiticab bemxgxry ypr 833nenbrein sentaet With the o spriace of the
spaced-apart relationship therewith. Therefore, the
wafeerlt phard besindecstordethatl thei i1 ahabified negion of Hgpdaionized water causes
shown, the vacuum channel 225 is defined between the
the Bh@Gils t0Ibslibeedtadriom Bt tejcéuifaee 2T heasethittreduptor ivpifer al
structure 217. It should be appreciated that the

EfurthéP irdiidel Ui Spérafieh i 308 €6r §danhid@ the semiconductor
[Ooéﬁggygg gﬁg&chanber structurg 215. [0016] Wth

f L f Gehoffat @Mnefalizbe t 4 gent on the top

Wa%ﬁé’%g%{ﬁgﬂféq?rgk%gﬁhéﬁﬁ%y ) a one- v%ly caﬁkﬁ lgglc ange

nbrane 221. T L tOntFRR Bhiform top-down

surgaﬁ:g g}&et FSW‘%OQ@%EEW %%nzslié\g/lmo{’ﬁﬁﬁt gﬁ g% ectrol ytle rm Top-ee
chanber .215. hi_one odi nent .. t he _nmenbran L] ot

magae (AEG I A1 THPOR HERS MBS R h e find S planarization
During operation, deionized water 209 is. supplied.

enduminsu JhetRIEIRTEREHR FBEOSIBL SrIeQ i, PIPoERafitdes pniigring of a flow of
i ndi cated by arrow 201, The supplied_ dei onj,zed. wat.er. dvoint

eleg6i fchowet Berowele rthe heationo SXTHERES SREDIDIICA nEhe; RiANRHFAon endpoin
223, over the nenbrane 221, and up through the vacuum )

cortbspondt t@39evalmgroffiiof sheenhobifored, faw rfmleqine gpgent through the cation
enmbodi nent, the nmenbrane 221 is defined to have a

exWhahich ritérhibrane.alt shngd bextnedersiorgl hab theafiowof Gletri¢ purrent ghrough the
about 2 inches. The wdth of the nenbrane 221

caft Eﬁcﬁf&ﬁgg Sndrfbrhfi® id hbkitdred bytracusarih na wdvtid twrertt retween the top
dei oni zed water flows fromthe supply channel 227 to

kS ACF thh e ROUHMR IR ARE hnd B catHodghoul d be appreci at ed
at a substantially conpl ete anount of the deionized

[0{!‘%8 Og%ﬁis Simge%i% RGO bEdy %éehbédlﬁx MARY HFsGRAN RRIbodRRents, it will be

rmng nmeni scus of deionized water 209 between
t he, proxi m he Q0 .an : afd Mications and
aoprecidiel et Btk Sofiefan oiF uh Yot Fpling e piedRflePgReifiations
meni scus houndary 219. ) [0017 A _cathode 213..i oo
SrysbRS | R AN il Boallre. VRATRS SN, Aagsibly permutations and
cat hode 213 is electricall onnected to a bias. .
cquiialent el JThotsForesTiids SEPSRLUEH tht BroReficinvgRion jpcludes all such
exposure to the deionized water 209 represents an
anode and is electrically connected to a bias voltage
supply 208. The wafer (anode) is maintained at a
positive bias voltage with respect to the cathode 213.
Thus, positively charged ions will be attracted from
the wafer 223 toward the cathode 213. In one
enbodi ment, the bias voltage between the wafer 223 and

g, I PNA N
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menbrane 221 within the meni scus established between
the proximty head 200 and wafer 223. |Ih one

wepivod2isent t he dei oni zed water 209 fl ows bet weenUs1v67/007903
menbrane 221 and the wafer 223 at a rate within a
range extending from about 100 mL/mn to about 2000
m./mn. [0020] Figure 2D is ap illustration show ng
the proximty head 200 el ectropolishing functionality
t hat enabl es confined area planarization of the wafer

alteP22idns,i additmes pernovativushawhequivdlonfs @ dell phthimthegrueswinit and scope
i nvention. The nenbrane 221 is defined as a pol yner

of th@dnviertiéricl udi ng functional groups that form a network
of channel s through which cations can travel. In one :
enbodippgitis clahedBabr ane 221 is defined by a teflon
base including sulfonic acid functional groups. In
general , the menbrane 221 is not perneable to wafer.
However, water nol ecul es can be "dragged" along with
cations through the network of the functional groups.
The nmenbrane 221 allows cations to pass through the
networ k of functional groups, while preventing anions
from passing through the network of functional groups.
Thus, the nenbrane 22 1 is a one-way cation exchange
menbr ane. [ 0021] Under the influence of an appropriate
bias voltage cations will readily nove through the
menbrane 221. Therefore, the nmenbrane 221 is suitable
for use in an el ectropl anarizati on process for
renmoving netal, e.g., copper, fromthe wafer 223.
Specifically, netal cations, e.g., Cu + cations, can
be made to nove fromthe wafer 223, i.e., anode, to
the cat hode 213 under the influence of a bias voltage
appl i ed between the wafer 223 and the cathode 213. As
shown in Figure 2D, the nmenbrane 221 is separated from
the wafer 223 by the deionized water 209. Thus, the
dei oni zed water 209 provides a nmediumfor transport of
the netal cations, e.g., Cu + cations, fromthe wafer
223 to the nmenbrane 221. Upon reachi ng the nenbrane
221, the metal cations can pass through the network of
functional groups to reach the electrolyte solution
211. Upon reaching the electrolyte solution 211, the
netal cations will travel to the cathode 213 and be
pl ated on the cathode 213. [0022] In addition to
provi ding a network of cation exchange pat hways, the
functional groups, e.g., the sulfonic acid groups,
wi thin the nenbrane 221 al so serve to nodify a pH of
t he deionized water 209 within a vicinity of the
menbrane 221. The region of the deionized water 209
that is pHinfluenced by the nenbrane 221 represents a
critical boundary |ayer 233, as depicted by the dashed
lines in Figure 2D. The pH of the deionized water 209
within the critical boundary layer 233 is sufficiently
i nfl uenced by the functional groups of the nenbrane
221 to enable etching of a netalized topography 229 on
the top surface of the wafer 223, when the netalized
t opography 229 is exposed to the critical boundary
| ayer 233. It should be appreciated that the pH
i nfluence exerted by the menbrane 221 on the dei oni zed
water 209 within the critical boundary |ayer 233 drops
wi thin distance fromthe nmenbrane 221. Therefore,
etching reactions will occur at a faster rate within
portions of the critical boundary |ayer 233 that are
closer to the menbrane 221.[0023] Under the influence
of the bias voltage applied between the cathode 213
and the anode, i.e., the netalized topography on the
surface of the wafer 223, netal cations such as Cu4+
that are liberated in the etching reactions within the
critical boundary |ayer 233 will be coordinated to 2-3
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causi ng dehydration of the water in the contact region
and suction of the nenbrane to the substrate,
wo e®ahzieny i n damage to the wafer 223. Additi op@l/Ug2007/007903
physi cal contact between the nmenbrane 221 and the
waf er 223 may physically damage the nenbrane 221
and/ or wafer 223. To ensure that the nmenbrane 221 does
not adhere to the wafer 223, a m ninmum di stance {Dm)
nmust be rmai ntai ned between the nmenbrane 221 and the
waf er 223.[0025] In conbi natCoAINMS h the need to
mai ntain the m ni num di stance (DM n) between the
menyr ane 221 an he fer .223, it _is al so necessary
to ngk pos eK f %‘3‘@3‘?’?‘5@% ¥\%fc°l“ﬁ86 8pPlansgzatipn, Gemprising; g
boundary .| aye eﬁss. The, critical boundary |ayer 233
t hi k é?ﬁﬂ 49 TMaptap) amelestolits sohdionaf er 223 nay
be on the order of tenths or hundredths of mcrons. It
i s & qephodedinposedyithinghe sharoheninlexposarg toythie ehictrolyte solution;
separation between the proximty head 200 and the
waf @rcapipg exchange membrahe sitiposed ofera lower @pening of the chamber, a top
Addi tionally, because the etch rate increases as the
sunfaehpfitee 22tloy ekcldmpsemeindradtetodt i digdot dxpokSredoSthe electrolyte
necessary to control the uniformty of the separation

soldtih ahBenhaitined withiiPihaPadbdr;and the wafer 223. Thus,
it is necessary for the separation di stance between

the JRFRN a1y Shadel deRRedab eﬁfx\lxg]fz gl}ﬁcg Eg% lgg%ﬁ;na%ﬁcén? to a lower

contour variations across the

sutA&! GtROLMionGxEndd 'ntlé,fp?ran[a.o 6] Despite |inmitations
0 |

associated wth contr ng the physical separation

bet i m head 20 th fer 223, th
e AR R, A BESd ieSe we tms

xposur.e of. t he fer 223 to th ritical boundary .
S“r?%%e?y ﬁ’?scqt]ﬁnae@ﬂa eaWFP‘iﬁrW ﬂ’rﬁ?‘f%‘F fRepe qypelded from the fluid
specjfically, the proximty head 200 can be positioned
supgly fhanng saradeig dipy prethedawersyrfaprofilie eatigpexcheugshmembrane.
that a controlled flexing of the nenbrane 221 toward '
the wafer 223 will enabl e exposure of the wafer 223 to
the critical boundary |ayer 233, without allow ng the
ment ane &3toximityoheak fort benfivedleare2 23anatizptiens W recitdd in claim 1,
of the electrolyte solution 211 in conbination with a

whBssimaehd tharsbdreie tanfialas elaged dddethdeihdnisapplyeHafhel@Yefined within a
fl ow over the nmenbrane 221 is capable of causing the

cerlfeNbf fRehhbEl, e VivuaHOBhahmnd] 5ti - Fafidt
waf er 223. [0027] The pr oa%in%1 ?iﬁﬁﬁﬁ&‘%éﬁ%@é‘égﬁﬁge‘éP surround
the'BNahival ni ng t he dei oni zed water 209 meni scus bet ween
the menbrane 221 and the wafer 223 at a substantially
fi xed thickness. In one enbodi nent, the physica
separation between proximty head 200 and the wafer
2234 s coptrol.l e 0 within.a range extendi ng f.rom )
abodt 0. 110 ]%b%?ﬁdbgornﬁnr}l}&se& Hot éﬂ%ﬂ?zaﬁl%rb l?§388‘:‘ed in claim 1,
hthe ionj.zed water 209 is deliyﬁéfd fromsupply
WICHENHBY 3990 saghanefemembrane bt defiredyfe epable CalieRdllowothrough the

d nade to fl ow over the nmenbrane 221 to the vacuum

an
meppipRfe (20 Jejogle aniqm dloye thiswghy ther membraneo syhilet pravididg bulk fluid
200. The Bernoul li effect caused by the flow of
corfiienmi-ed wat er 209 over the menbrane 221 causes the
menbrane 221 to flex toward the wafer 223. The anpunt
of menbrane 221 flex caused by the flow of deionized
wat er 209 is dependent on the flow rate of the
dei oni zed water. Thus, the flow rate of deionized
wat er 209 can be used to control the nenbrane 221 flex
di stance (d). The electrolyte solution 211 pressure
(P) can also affect the nmenbrane 221 flex distance
(d). [0028] hi accordance with the foregoing, the
physi cal separati on between the proximty head 200 and
the wafer 223 can be controlled in a coarse nmanner
relative to the critical boundary |ayer 233 thickness.
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200 and a novi ng wafer 223. |In another enbodi nent, the
waf er 223 can be stationary and the proximty head 200
wean7iedse7 | h yet anot her enbodi nent, both theP@E182007/007903
223 and the proximty head 200 can be noved wth
respect to one another. [0031] Wth respect to Figures
3A-3C, attention should be pggd to the topographic
feature 303 that is within the |evel occupied by the
critical boundary | ayer 233 beneath the nenbrane 221.
Fi gure 3A proRimeieMead the cpnfiuddriaten plansti2fion pesieriteddnl claim 1,
just prior to traversal of the topographic feature 303
wher&ih O Bati e hirtdeGAEMbBRAMB §RadfircdkR a pbiyinethetixEndBding functional
represents the proximty head 200 positioned such that
greTela I ' hicRi rddvieg al
g 0%%%g§§glaayer &%ﬁgﬂ% é%ﬁéct)%ge% Mrégﬁge)ﬁ%%&ll tkatFiegur e 3C
represents the proximty head 200 positioned just
after traversal of the topographic feature 303 through

the_critical boyndar ayer .233, such that.th 1 .
t opbgr aphi Br?’%rﬁf%ﬁﬂbeaéoégr 1FRRfiped fren Bﬂaél jlgen %)f)efé d in claim 1,
The cl osed-1 oqp cat hode hal f-cell, defined,between e .
wherginghe £aH0% S¥HHRED ﬁsﬁﬂg)zgneoﬁ PREDIs P ADSRGHRIARER ghfiSt the Muia
t he cathode 213 within the electrolyte 2 11, functions
to heompHate flewt avercthelower sufage ofthe cafign exghangg mgmbrane such that a
cations pass fromthe topographical feature 303 ]
critidat choghdidye layerrtis fnem&D bepenth htbeclomesdurtaee efnther catign exchange
i nfluence of the bias voltage 231/207. The distance
meRBEARE thd Hitticsd heund2d layed chpeblerefioaesieg 2@jornisgo be liberated from an
controlled by the deionized water 209 flow rate and
anddliCmiafefiay Whed Eldé&d Sexbbiurerte Sisa kritidaPhourkiagy tagtat i ve
velocity of the wafer 223 with respect to the
proximty head 200 is set to provide a desiredanount
of planarization. Mre specifically, the exposure
dur ?t ! OP %&r&?ﬁﬁﬁ}pﬁgéﬁr fd}h&%ffrﬁat Mes ﬁ%ﬁz@ti&h @s recited in claim 1,
ica

cri undar ayer conbined wth the etch rate

det ' h h of. the.t ' i
WHEGR P RaP RGeS iy erin REERA RE B Eol Pl PIGHC/A response o

head 200, i.e.., .th h th itical d I .
o 5802k 0 b IR o ReBed L Y (AR d M Bhbranc and in

dei oni zed water wiithin the critical bound | ayer 23 .
respoiset tpea aFsFwE ¢PBlied by dhe glgetrolyty sejytion pn gﬂ% Eﬂpdg/‘}séa"e o the cation
understood that the pH of the deionized water within
-ex¢Hemge membrahe.boundary | ayer 233 is set by the
.conposition of the nmenbrane 221, i.e., by the
functional groups within the nmenbrane 221 . [0033]
During traversal of the wafer 223 beneath the
proxj. n t yAheathodOGor tchafingt aréx edartavizetjora pify a 2&8nigpnductor wafer,
the top surface of the wafer 223 is electrically
cofprisgEt ed to one ‘or nore el ectrodes. In one
enbodi'ment, two el ectrodes are used to contact the

met 3;L7R6h o PRREEAR Yo v inliiR okt W 4 asiesiefact b€ a semiconductor
maf2¥ﬁ§§3f£Egch tﬁgsg t wo eleg?rode is dg?fned to be

watr{lﬁ)y s?u%httﬂategz%glfoglie%@léa}g%gﬁxgé}@ﬁ%ﬁ bP tﬂﬂoﬂﬁﬁ%ﬁﬂ&%%césrtﬁmop surface of |

e wafer e a%pre0|ated t/hat novenent

of the éwﬁgflepthodes to connect to and di sconnect
the SIMCPRRIGRE KP553 can be performed in a nunber of

ways.. For exanpl e, .i.n one. enmpodi nent, the two .

el ecHiFRREE &H@%CWSOSWT‘#}P@;FFW@H 4 éﬁ‘éémaﬁ P flag, cation exchange

with the wafer 223. In another enbodi nent, the two
membranegad & ARy a sufficient el ongated shape and

being oriented in a coplanar arrangenent with the

waf er 223 can be noved in a rotational manner to

contact the wafer 223. [0034] It should al so be

appreci ated that the shape of the two el ectrodes can

be defined in a nunber of ways. For exanple, in one

enbodi nent, the two el ectrodes can be substantially

rectangul ar in shape. In another enbodi nent, each of

. .
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proximty head 200, it should be understood that other
enbodi nents may utilize nmultiple proximty heads 200.
wo-en7axmmpl e, if it is desirable to increase tPEr/US2007/007903
traversal rate of the . wafer 223 beneath the
proximty head 200, nultiple proximty heads 200 may
be ) positioned in a back-toggack manner to enable
sufficient planarization. Additionally, the proximty
head 200 nay be foll owed by another proximty head
deffloveiigt deipmifedr matdrnbetmgenna dotyomgsweeadt dhs . cation exchange
Furthernore, in one enbodi nent the confined area
memRbAA8 zhd #d ©p spEfavd éetle bymicoadptoxwater;yandead 200 of
the present I nvention may be used to achieve a uniform

(pl %hé 6diad FNElge Hetdindhe tdh Sirfact'éf tHedBRiBoRBICHR wafer and the
t he er 223. This uniform ayer may be on the order

of, 10 . 0 [ i e
catid SR ROCHIERE TePa & Bt AR R X i BefBRductor water o
) | anarized) .l a f .netal .there an t
lnﬂégﬁﬁa§§éﬁni Paﬁéﬁﬁé&%SEQng%vFﬁﬁa %E%hﬁﬁfgﬁgggﬁggmgeInmnbnme

cl ear a necessary.thj cknes f the renmaining netal.
ﬂ“?%%@#?ek?ﬁghﬁﬁrﬂx%%‘%ﬂ%?gﬁﬁgg%d that the confined area

pl anari zation process afforded by the proximty head

200 of the present invention does not require

application of mechanical pressure/stress_ to the fer

2238. as i%s mahedrior woubind ardaopkanaizatione af an%ﬁ‘é%ﬂ*ilv@’ﬂ“ wafer as

pl anarization (CWMP) processes. Additionally, it should
recited apelaima 7afurthet bamptisiegsepar ati on di st ance bet ween

t he nenbrane 221 of the proximty head 200 and the

vaf @snteaBingz Na tiew plags efitthé riegorizetin veitarssuvht thag|the gation exchange

a relative velocity between the nenbrane 221 and the

meffiSie Adds (Fabifhe thpusfRITahd Siinidbsdiierewhfet usder thdimfluence of
nmenbrane 221 and the wafer 223 in the present

| Dy enf ion.l dfir {1 RnfforiiRten naes.
a é&#@ﬁf%e@%gggﬁh‘g tE‘%F ane galﬁgwaggt the wafer 223
and by the electrolyte solution 211 pressure (P)
behi nd the nenbrane 221. Thus the boundary |ayer is
fornmed and maj nt.ained neral | y.i ndepe t
head” waf e'g mgthod; tf’é ?Pé‘l%glggt??a i’rll apggrtggrgﬁ)@r%%ég@cggtg&%g wafer as
then controlled by resjdence tjnme of the head relativ
reqitgdt ineclgimn & Whgrelhehgctiexing %6 cf&ﬁ%e&ﬁ‘é?“gteh‘?‘% hreaé‘g Chuses a pH
control. [0038] It should be appreciated that the .
mdstified aegion gfcthecdgioniged c*faﬁ%rdpwu%ﬁec‘i%g*%?t&qm SUFgeg of the cation
the nenbrane wi thout the use of a vacuumreturn |ine X
extharge merebtane tadieein ¢ontast witththefepesurfoge obéhg Wafaethe pH modified
and the overflow collected in a drain in the process
reSioaBIES deibhigod evaldr cassing thel datiots &t heoliberatodifregn the top surface of the
proxi mty head 200A that does not incorporate a vacuum
sefhédHdaktor waf@ccor dance wi th one enbodi ment of the
present invention. The proximty head 200 features
previously described with respect to Figure 2A are
al so included in the proximty head 200A of Figure 2E,

with,the gx ' % - AN@hidaRlubdr waf
t he le(?fbodlgne%ﬁat%%chﬁogﬁéﬁe}%gE%%? mg%gplzlg%amt er1 20%)1 rowaler e

flo ver ,the. nenbr an 21, over the wafer 223, and
IEEG%ﬁ%UQ?P§7T$%H§r%' P?ﬁ%'mafer 223 edge to a

col l ecti on nmeans. [0039] During the confined area

pl anari zation process, as described above with respect

to the proximty head 200, the flow of cations from

the wafer 223 to the cathode 213 creates a neasurable

el ectric current. Thus, this electric current flows

fromthe waf ér 223 (anode) to.the cathode 213. An

el ectric current neasuring device can be connected

bet ween the wafer 223 and the cathode 213 to neasure

the electric current flowing fromthe wafer 223 to the

cat hode 213. It should be appreciated that the

electric current flowng fromthe wafer 223 to the
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and the cathode 213 is an indication that the wafer
223 is planarized. Hence, the electric current between
wo b@7azdeer 223 and the cat hode 213 can be noni POF/ES200T007903
detect an endpoint of the planarization process.
[0041] Figure 4 is an illustration showing a chart of
electric current flow ng betygen the wafer 223 and the
cat hode 213 as a function of time during the confined
area planarization process, in accordance with one
enheginiBntheabniidttmdocies svafer eneathitbnprokimite head giich that a metalized
di scussion, the electric current flow ng between the
topd/%&;ﬁf I?e'éetﬁnﬂntth@ ©pt batee2ds thé Isbmivendedtor rveafet ds asmoved in a
current." Fromthe start of the confined area
E #ASfanddie current increases steadily
Sub%%i%ﬁghﬁg&gﬁqumglanarlzed As di scussed above, the
steady increase in current is due to exposure of nore
metal i zed topography 229 to the critical boundary

| ayer 23 as th Qns
t ooblr aphpreosBUBRIohr S T8 M SR g e
nmet al i zed t.opography, 229 appr oaches | anari zed
st ot ehangheg dEﬁP‘r" iy mpEARn an e °Fa6’é 06'?'1’&) T\Wien the waf er
223 becones substantially planarized, each portion o
t hea oathede dispgssd avithin thayhagbsh ¥pernoguy @ Er‘EFs‘%iS‘fFE‘?l&‘ielsﬁ? ution;
equal manner to the critical boundary |ayer 233. Thus,
whem cathmn exchengoremivsensndisposes oV et (O 4TyPPSNiRg.ofj the ghamber and in
the current will level off as indicated by a |ocation

diretd éxpusuicho theielectrolyteFsajutian 0. beThaintaiassk Wﬁgmétb‘l chamber;
represents the endpoint of the confined area
pl agamiid aupply clixmmesdefihéd thexpelnfliideat arlecation adjacent to a lower
pl anari zati on process continues beyond the tine

surERE bERRAAALA 8x&iink drrahd;on 401, the current will
remai n substantla ly level. Eventually, however,

eno?qﬂf qith ¢ gﬂ%‘%ll de!}ﬁleﬁetg?{'@gldy&l@h&h @t %&)S&[ﬁ&@@dj&b&lﬂ to the lower

t ha y non-conductive | ayers underlying the

u@ev%fotg,s'%gr eﬁﬂké%eﬁ}%n £ é&ﬂ%&@ﬁﬁ o Be Vgxkcllaﬁﬁom the fluid

non- con uctive layers

sup'ar 4 ég‘ﬁlﬁfd EIE tcf ﬁr ; e%\tfe\;\gl%}rov%rg e 'oP &ln Cc%hgﬁ egxhﬁlge membrane;

Iocatlon 403 represents the breakthrough poi nt of t he
an¢onfined area planarization process. [0043] In one

enbodi nent, the confined area planarjzation $rocF f

may abelestin PeTRNt TDPASIIING HEVISP SRRIFIEL QMBI 2 glectric current flow

reached. However, in another enbodi nent, the confined
ﬂnangaﬂpkaﬁamb@é@hﬁﬂnﬁmﬁuégs may be continued until the

pl anari zati on endpoint is reached. Because the

net al i zed topography 229 is renoved in a top-down

manner, it is generally expected that a planarized

| ayan, of Argjrakindity head o cormfinetiheeaplanrizatidraes redied in claim 11,

t he planmarization endpoint is reached. Upon reaching

whel6in Rh@ QadrZ et dafg® nebrahe & cdpableComintlnestiag @apH of the fluid to be
pl anari zation process, the wafer 223 may be subjected

midd B REPVAL fef1bRel s &E&'& JRE BStfon ScclangeBlembraR sueh Ghat a critical

process or plasnma et back process, to unlforn1y

bontgag%ﬁ?yeB rmeﬁq}eegétﬁl?ﬂ Sttt Ee 4{;?@%'&&{189 eg@ﬂ §e membrane, the

r sur ace. ure

|IIus tion show flomcha
aLy, @Yt RR E& ﬁ“SWgocra lgln‘sem ¢o %Jgget%oérgﬁl g, gnodic material
|n accordance with one egﬁﬁ) nt of the present
whenrlatsddn expesi iihg opidic #3d®Fhat the nethod of
Figure 5 is intended to be perforned usi ng the
proximty head 200 descri bed above with respect to
Fi gures 2A-4. The nethod includes an operation 501 for
di sposing a proximty head over and proximate to a top
surface of a sem conductor wafer such that a cation
exchange nenbrane faces the top surface of the
senrconductor mafer In an operatlon 503 an

. 1 . I 1
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waf er beneath the proximty head such that a netalized

t opogr aphy present on the top surface of the
wa@eovraedsaduct or wafer is renoved in a substantiBCT/¥S2007/007903

uni form t op-down manner. Additionally, the nmethod can

include a process for detecting a planarization

endpoi nt. The planarization ggdpoi nt detection process

i ncludes nonitoring of a flow of electric current

t hrough the cation exchange nenbrane. The

-pl anari zati on endpoi nt corresponds to a | eveling-off

of the nonitored flow of electric current through the

catjzon exGhagpsaty B #iCcorfine8havh pldrariatiter 8¢ oadtet Hat claim 12,
the flow of electric current through the cation

furt ﬁﬁgﬁ nbrane IS nonitored by measuring an
ﬁ%ect IC current between the top ) surface of the

sery B ﬁ%gé' sxﬁg}le)ﬁ 'E:(ojﬁ{ésk@tédbh@e&%@g‘ ARCcathQ¥4Ald (B Jn%dfchl'nﬁtenal the

i nventT on n ternms of several
nq?d
blasi ¥o s Fyugezﬁpe 8 d?eh ao? (me%csu%h dlﬁatt Daq{ong riﬁ)%%.t?(k lﬁlolrr? the anodic

e prece
and stud t he draw ngs ari ous
matgitlepes, FERGTCcda: FFUmES Tahet cat £ %Vi*aséﬁ Teqpygpg throvgh the
t her eof . Therefore it is |ntended that the present
eleqtypltnsplgtion s thecathode! suchal terations, additions,
pernmut ati ons, and equivalents as fall within the true
spirit and scope of the invention. Wat is clained
Is:CLAIMS 1. A proximty head for confined area
pl apdr i zat prximite rhead sfon gonfinech ardb eplaneization as gecited in claim 13,
mai ntain an el ectrolyte solution; a cathode di sposed
wh¥elhtvébal etheaikbedtions thigughuthe ctatiohlm{chktﬁgbt meinprae represents the
sol ution; a cation exchange nenbrane di sposed over a
eleétﬁ\él%hrreﬂeﬂm\ﬂ% 8¢ mich@urd By sledrit onrrentthaearing detiee.
cati on exchange nenbrane to be in direct exposure to
the electrolyte solution to be maintained within the
chanber; a fluid supply channel defined to expel fluid

at ‘? | ocat i 9§x1a%eal‘flﬂ%ﬁt fo‘i' oﬂﬁ Qweasﬁl Qf‘l‘ﬁiglgfl dshRcited in claim 11,

catlgh ext RARge rane; a vac nnel defi ned
to,provide. suct t.a atlon ad acen r
R L o b 5 b et W surece

ot Moo e SR el GG ] b B8 T by hamnt

exchange nenbrane. 2. A proximty head for _confi
made ¢ flofabeiwieemtlicdap aurfpecof bg sprilqomdpeen wafis apd ﬂiTF gﬁt\éﬁf surface of
chanber is annul ar-shaped and the fluid supply channe
the catidefekcledhgeimdmbrage.cent er of t he chanber, the vacuum
channel bei ng annul ar - shaped and defined to surround
the chamber. 3. A proximity head for confined area
planarization as recited in claiml, wherein the
cat i1gn exghnogitniferbid e cenithelli aed planadnativineas adcited in claim 15,
fl ow t hrough the nenbrane and bl ock anion flow through

]’%p&n mtﬁﬂeex‘eﬁéﬂ$ RERKEeRS dBEhdd ol BH cbnaollhblpehaitile 4n a direction
prOX|n1ty head Tor confined area planarization as

toGAhE by defkabiinb ofisilubiot Waraal | on exchange
nenbrane 1s |ne as a polynmer matrix including
functional groups that forma network of - channels
t hrough which cations can travel. 5. A proximty head

for confined are rlzatlo a Clted ILChi Mg
wher¥in tﬁe"@m(ﬁﬁg@ ﬁlgn lon 8%%’ Dt[‘hltelngfa{n ned area
| ocal 'y influencing a pH of t he f|UId to be made to
planagizaliQreprocess, FINRASIBEr f ace of the cation exchange
menbrane such that a critical boundary |layer is forned
beneath the | ower surface of the cation exchange
menbrane, the critical boundary |ayer capable of
causing cations to be |iberated froman anodic
mat eri al when placed in exposure to the critical
boundary layer. 6. A proximty head for confined area
planarlzatlon as reC|ted |n cIa|n11 wherein the

g, . I T o 1 r I . T I T T



appl ying a bias voltage between the top surface of the
sem conduct or wafer and the cathode such that cations
wo pimenzdeed fromthe top surface of the sem conPCUS2007/007903
waf er are influenced to travel through the deionized
wat er through the cation exchange nmenbrane through the
el ectrolyte solution to the cegg hode. 8. A nethod for
confined area planarization of a sem conductor wafer
as recited in claim7, further conprising: i
condlispbsing@ mrokinuity heddeovet ahd pradéimate toedttopatfhcesstdsemiconductor
that the cation exchange nenbrane fl exes toward the

wafergushutifab@@atibn thchab et o th!"?ﬁ&ﬁnﬁ@‘iﬁﬁd ER8s the top surface of
i nfluence of a Bernoulli force without contacting the

thelsemisdfiduee wiffed Ne seni conductor wafer. 9. A nethod
for confined area planarization of a sem conduct or

waf QfsndSine S| ' ks erein the:flexi of.
e lgBag' S Lo, RISl hSL 8 ol oA ) o cxcnanes
%Rﬂ f ei oni zed water proximate to the bottom
Hw%ﬁ? aceQ%?&?ﬁ%ﬂ%ation exchange nenbrane to be in
contact. mﬁ%h rface of .the waf

t.he.top s er, the pH |

mod(PPARE 1 AHPHATLVHRE BFEVERN Ao sUEAGR (g tingation exchangs
cations to be liherated framthe top surface of the
meg%mxm@l}gf: &P sHface of thy semicpndysier Maferzonf i ned ar ea

pl anari zation of a sem conductor wafer as recited in
c| aPPRlying 3, piap apltegmbstiveemthedop swifacs efitbe saniconduttiet wafer and the
waf er beneath the proximty head such that a netalized

cathegro sieciipthat gatierenliberated Heorh ahe soy banfaceodf theesemiconductor wafer are
sem conductor wafer is renoved in a substantially

infurhéal to trapeldbraughetha @eionized Watef eroliph Yhdeaidbnf &ichange membrane
confined area planarization, conprising: a chanber

thre@dH the &ldctrolfRt Bélation anthelcafonel affge sol ution; a cathode
di sposed within the chanber in exposure to the

el egldPlo¥ibg & Fow bPRicchid %&R’%ngﬁa&%g}r} re}ﬁﬁar}gﬁ: membrane to

di sposed over a | ower opening o
Ll . rolyte solution to be

dﬂ%%fﬁﬁ%@ﬁéﬁﬁa?%%F%Q?%%EE éﬁggﬁ; a fluid supply channe

defined to expel fluid at a |location adjacent to a

| oner surface of the cation exchange nenbrane; a

vacyym channe efined to provide sugtion at, a .

I ocig i on ‘Aadﬁ‘nﬁh@ﬁt f?ro%ﬂ‘?guﬁ‘%\ﬁe Plagprizatien ndppiat cigy pofonfined area

exchange nenbrane such that fluid to be expelled from
Plapgrizatiof); RFOSERFpRSy, ekt AR | clum Jddaberrin |thovepdraint pf the planarization

‘Il ower surface of the cation exchange nenbrane; and an
prosescqorespensisrtern lepelingieifiod thie wiovitorsdrfitew o€ dlectrionmamemt through the

an electric current flow through the cation exchange
catipmrAxchange hembyangr oxi mity head for confined area

pl anarization as recited in claim11l, wherein the

cati on exchange nenbrane is capable of influencing a

pH of the fluid to be nade to fl ow over the | ower

surfiace of mbhodatdrodeR¥GHENY HIARMREARE &H?Bin& h@t a@confined area
critical boundary layer is fornmed beneath the | ower

plafatidatiof Prbedsh @is GBditeaNinS 4R NYE WHBFEH aReaok T %éeéﬂtlé Catrent through

boundary | ayer capabl e of causing cations to

o A A b s
oA SRR oL PSRRI 22 o0 |

vol t age supply connected between the cathode and the
anodic material, the bias voltage supply defined to be
controll ed such that cations liberated fromthe anodic
material are influenced to traverse through the cation
exchange nmenbrane through the electrolyte solution to
‘the cathode. 14. A proximty head for confined area

pl anari zation as recited in claim13, wherein
traversal of the cations through the cation exchange
menbrane represents the electric current flow to be

o N " I o, o o I =



pl anari zati on process, conprising:disposing a

proximty head over and proximte to a top surface of
wa@:2@eemonduct or wafer such that a cation excheeiy®s2007/007903

menbrane of the proximty head faces the top surface

of the sem conductor wafer; disposing an electrolyte

solution between a top surfagg of the cation exchange

menbrane and a cat hode; flow ng dei oni zed wat er

bet ween a bottom surface of the cation exchange

merdy, aneAantkthidie foopdetentingce planatizatiosaneedprdoictiora confined area

waf er; applying a bias voltage between the top surface

plarfbizhtikéh SOBLBARGHGAinWfiSI 1 B figtidieomptisinge such t hat
cations liberated fromthe top surface of the

Sé rgcgﬁﬂﬂ % Gl PdentiRbAducidibvaBf bitRAtkhaHe broxtimaylead BhidaUGBE a metalized
t he del ohi zed water through the cation exchange

top%n%fl%r gg)?esteﬁ{ QY9! g(lfpl %gﬁgég ?kythg s%ﬁi%ﬂcﬁ@tdr%%ﬁ? is removed in a

and "nonit Tlow of ectric current
t hroygh the catipn exchange nmenbrane to detect an
S“bgﬁWHg ﬂF“EFmQOBﬂEWQ}F?E??bn process. 18. A nethod for
detecting a planarization endpoint in a confined area
pl anari zation process as recited in claim17, wherein
t he endpoi nt pf.the(PIanarization process corresponds
to 3l evA prayimity hegd fornconinad BrERlaRIERALGR. CIRRETRE
current through the cation exchange nenbrane. 19. A
met sokkrfiloer dedned to myintaip|anrededitolte splubia@poi nt in a
confined area planarization process as recited in )
cl ak pathdde disposidrwvitinia the cvanafer éh expasie touhe electrelyteoipdifion;
the cation exchange nenbrane is nonitored by measuring
an gleatéd efclanpé admbrahsvdizposddeoviepp lowef apening of the chamber, a top
sem conduct or wafer and the cathode.20. A nethod for
surﬁf;tse&ft {0 c&idl @RSHdne8t membRMEPH Bé ihndiect xiponad tor 4@ electrolyte
planari zation process as recited in claim17, further

so]ﬁﬁé&?%} S| ’Bgﬁ}t‘ilﬁﬁdég‘}éﬁg‘ E‘ﬁ%%‘ﬁ‘g‘?&g gpgluct or wafer beneath

roxim su met al i zed t opography
t. t f f :
L SRR OB RS 5GP PSR AR sBLEE 10 o ower
sur%mpql" ﬁqugr o?t(ilog1 %%ghﬁ%eadn{fg{mmconiglic eﬁ)ﬁf ﬁleeilgq E(l) %%aerxlpéﬁéd Pdm the fluid

el ectrolyte solution; a cathode dj sposed w.thin_.the
supin nm;me{ 1§ readsoio oW pyenthe 1 SHFaes olthe Gptien g¥hange membrane.
cati on exchange nenbrane di sposed over a | ower opening
of the chanber, a top surface of the cation exchange
menbrane to be in direct exposure to the electrolyte
solution to be maintained within the chanber; and a
fluid supply channel defined to expel fluid at a
| ocati on adjacent to a |l ower surface of the cation
exchange nenbrane such that fluid to be expelled from
the fluid supply channel is nade to flow over the
| oner surface of the cation exchange menbrane.




