10

15

20

25

30

TRI AZOLE COVPOUNDS THAT MODULATE HSP90 ACTI VI TY

RELATED APPLI CATI ONS Thi s application clains the
woeonmioes740f U. S. Provi sional Application No. PCT/US2005/041827

60/ 628,979, filed Novenber 18, 2004; U.S. Provisional

Application No. 60/709,358, filed August 18, 2005, and

U.S. Provisional Application No. 60/725,044, filed

Cct ober 6, 2005. The entire teachings of the above

appllcatlons are |ncor orated herein b er ence.
ARfIRER

BACKGROUND 16X QNCAPI%%U@"I datiD
advances have beME%E&QiFM%M HREQAE genoni c

abnornmalities that cause nalignant cancer cells,

currently avail abl e che mai ns

unsatisfactory, and theggkggﬁggxg&for the majority of

pati ent s ThapRe&RAnwhtibn ¢ameally febn®i 18 S1cXisloRlectrbis eircuit (FEC)
chenntherapeutlc agents act on a specific nolecul ar

artichgsgand metheghtoftmakies FRGoristesi MMekeparivelpdynibatpresent invention
e 0L, ANCROLAD B VBN e RAFIL s 5 1S ©

t he naj ofHRY agdclémbicgmadtincCanasety @ﬂeorﬁme'rdlélt @i}:ﬁldatb:ms such as

mul t  pl enetic apbnormalities in these path
cirpisr g Hﬁ@% cpftrifges, RIareQpngets Eofrinigeiy r%@trtnaekagg% frard-disk drive
I
c1rtg¥1?sé (a:u?(l? ggiv%n%%nﬁgétgﬁy g(?r lécLL@c'i \Aﬁgtangéf)lggﬁcﬁe? fbﬁ/ctlon adequately in
thesh apkligtionsi FISC (driSfe) gareally mlgass fiof pitchpe (1cen,enarrow w1dths) and

otei.ns that .are r I ted r.esponse .t g el eva
eobd EH Aar, ftesiing; HBPE o it et B Hedutsd L e ntertayer
de}dtHlﬁé:h‘bho'eﬁﬁec th\tvhemmer FE@tarﬁﬁ% At ARBed w%lgmeagféramres over

depri vati on. Ps act as chaperones to other cellul ar
tingr ot ei ns (cal | ed client protelns) and faC|I|tate their

proper f nd e re

m sf ol de Oa"e‘g[h‘%mg tS? “ill%es %’n mgn%nlgfe@er e angaHy involve
depedifig lager®lof blﬁf&ﬁlctlﬁe’imbteﬁawrﬂﬂembl% s@b@fraﬁdstandﬁ)aﬂérhﬁlgtthe deposited

proteins. The Hsp90 famly is one of the npst abundant
layiqesptor @pate iclrg Uit Haegsu rﬁ&aﬁgol?swf b depositiopteemighestiaipde adhesive-

i : t t st n
baied Bpfifidop; YR ' pifEiie T KGR, SRR SRRLNA 8, for FEC
artickssuthias eklnibitefieagnth, aoodfinicklayel adhnsiomr andeigosd wiabilith@pon, and
biquitin proteasone pathway. Unlike other chaperone
olvEng; ie8ling-he client proteins of Hsp90 are nmostly
proteln ki nases or transcription factors involved in
si gnal transducti on, and a nunber of its client
protei ns have been shoBRIEDSEBMMARNY ved in the
progressi gn, of cance npl es of 90.c.ient .
Dt L6l ne Aot Bt o o A ERP O PR G iospbficctronic-
cirhit §RfEthafineludess it tkePE bR¥Ma ’d@}IBosﬂed faydr dlsposed on the substrate,
transmenbrane tyrosine ki nase cell surface gr owt h

and aqrbernee cepdustive fryer dep@seé rebguethe iphasmsr daposiggst leyier) iTaie plasma
cel Her 2 _ha
el ey e PR R G LG Rpt| 0 sl bt Ll B ot of the
présyiito fiveAtish Nasirper diretred ht@t ah r desmnicscitdugt entoﬁber rtlaalt includes a
ow h signal to the nucleus of the cell. Her
pogverd@xsybé%%op phasma deppsited dayst dispesse on e peh/lmlde substrate, and a
paﬂ&hécg NG &R I%y&rh di3Fodah CARYe GRY gﬁe{smaoﬁ%dsﬁgd Gayerer TPe plasma
rostate cancer gastric cancers, and is t
deptmted latee ehayi ‘ttehdemvpd: cﬁronp B Qg osmprising ki leaa';teabautrﬁ@rb rawnac percent
rece to rotein tyrosine kinase which binds Stem Cel
of p oF 0?@§§%°%WPQ“P' extrael lular domain. c-Kit is
i nvol ved in the devel opnent of nel anocytes, mast, germ
and hematopoietic cells, and there is evidence that it
plays a role in several types of cancer including
| eukem as, mast cell tunors, 1small cell |ung cancer,
testicul ar cancer, cancers of the gastointesinal tract
and cancers of the central nervous system c-Met is a
receptor tyrosine kinase that is encoded by the Met
protooncogene and transduces the blologlcal effects of
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ki nase activity. Hsp90 has been shown to conplex with

v-scr and inhibit its degradation. The BCR- ABL fusion
wonaaic@csr4associ ated with chroni ¢ nmyel ogenous | edkaise@s/041827

and in a subset of patients with acute |ynphoblastic

| eukem a. The fusion protein is a consequence of

exchange of genetic material fromthe |long arns of

chr onosonrdeddt archspectaidhe ﬁﬁeslértt $nvientiom isefprthat digkcted to a method

tyrqsi ne kinase actjvity BL e ists npl ex

of JpHNg8p THeHRAL I TR ATHI. q $9,00E, ipsledes B A B dppositing a

mhﬁ?rpg&t%lﬁlﬂgrmﬁ'é? loh 8dubdtrRd %eFé’sﬁﬁg‘Wl ?f&doftc%nﬂﬁétﬁ;e%zﬂenal above the
sterol rnone receptors tn a conformation capab

s111bomdmmgnmgrlaxm,andnpatteml@"thaﬂafylenoﬁq«)ndmaﬁmbmettemi of the

action o t her ef ore. expect to b sef ul

et ng R BNE A GRS R T e B R oyl apbl) herein:
breast caggefe”, ROBseliSheeih WIRE rSERBELRSAE pHiehRY rzcohdnf&we layer
causes cell cycle arrest and apoptosis. tation of

bem@ehspﬁsedgebrefeu the fpdasmd: d@poamdﬂayhlalmea@ﬁ aaly | loeaiiparrelative a major
of t

sufyRB 1L e TREURS dibo PR (Bher P & b RERE AERFD. o s gfinition

inchidled tHeQpattefed S6MFICAVE thydt bdin@ dRPEYed RhABO BREHa de I-I%OSlted layer, and
Wl d-type p53 has been shown to interact with

alsp dclvdgs dhe patirmpdi condgctiveniy e beingdisrased @eqhaﬂuabﬁnet ¢igRore layers

TR I L

pr ot ect s "Plaenstuhehed @rpattmllly fammdngasmhs o]y oﬂmdl $thteCof matter
degradati on and pral ong s hal f-1ife. q a cell that
coqtgmﬁ)gtrgequ/?égg%es]c%lplcm ‘tl leGiEpnsi ipRe, fEpE ﬂg@lecules free radlcals
and E'éﬂbxbéﬁcﬁtg sﬁ{e a%(g}ﬁs S PRbld Ieg gis‘fb‘ieel %ht ahg Uﬁfé? Qacﬁﬁiéﬁ%?e typically
mut ant degra e and restores the norna
emittednSomi 1}hbl p];zn;aia ascthievipeyies forwiihgl ey plasip® 3elaki ffonh veriows excited
a hypoxi a-i nduci bl e transcription factor that
safis 1 B PaB BTt %Nafgl& e Sl Rt GRdef o edgud in a
rea@XPeRRpditions Hf-1 a aSSOC|ates W th Von
Hi ppel - Li ndau (VHL) tunor suppressor protein and is _
degr aded“Nagamnga}é rmcamduhah anobjecth(ely.1 8n tekdctrode) has a negative
SSO nd allows Hif: accumy
clogERarisptal Pitrwer § P b Btd o MrhE s visipity of the
Om@gﬂplex t hat associ ates with hypoxi aresponse el enents
to activate the transcription of vascul ar endotheli al
gr owt h f adfegntive veElGhyas” wih éa@e@i ol 41 elegfrods &%@@iaamedmeans a
ingr SiSe 0 0 [ P90
i Cple TGRSR AR ARG P PG AR e
for the surV|vaI of nornal eukaryotlc cells. However,
Hsp90 i s over expressed in many tunor types indicating
that it may play a significant role in the survival of

cancer cells Tt IRES BéﬂE@HqéﬁVﬂgEﬁﬁyﬁﬁgNﬁﬁ%e

sensitiv 0 |nh|b 90 t o

For exan‘gF% 1 I588% t10 Fv?e\xf yplgctgrﬁ Qx%ﬁ glCHPPf Seﬂeg(sble electronic
cn@ﬁﬁhﬁﬂe@ﬁﬂﬁqﬁabmﬁnaﬂﬁnﬁwerexpressed oncoprotelns t hat

are dependent on Hsp90 for folding. In additio

because FH& %isvisedtnahvicsfolz aemﬁsirem@dﬂywt@i |ﬂ|16yﬂe>ﬂble electronic
cirfBELLLE B O ROK oy, UL 11 ent. depri val | on,

acl dost s, unor célls may be espeC|aIIy

dependenFI©n3 Hsptibndl dew \oif vahird bimbediviesht of tHai flixibl@Blectronic

p90 causes sjnul taneous inhibition of a nunber of

CH@HEEB@Sp@ﬂﬁﬁﬂﬂﬁ§tmeﬁﬂ“5% hor mone receptors and

transcription factors making it an attractive target

for an anti-cancer agent. In fact, benzoqui none

ansamycins, afamly of natural products that inhibit

Hsp90, has shown evi dence of therapeutic activity in

clinical trials. Al though prgm sing, benzoqui none

ansanyci ns, and their derivafives, suffer froma

nunber of limtations. For exanple, they have | ow oral

bi oavailability, and their limted solubility makes

then1d|ff|cult to fornula In addltlon they are
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-NR7C(S)OR7, -OC(S)NRiORi,, -SC(S)NRi ORi i,
-NR7C(S) NRi ORi 1, - OC(NR8) R7, -SC(NR8)R7, -NR7C(NR8)R7,
WO QuCNIRBHOR7, - SC(NR8) OR7, - NR7C(NR8) OR?, PCT/US2005/041827
-OC(NR8) NRi OR, ,, - SC(NR8) NR1OR,,, -NR7C(NR8)NRi OR, , ,
-OP(O (OR7 2, or -SP(O(OR7)2; Ris an optionally
substituted heteroaryl or an optionally substituted 8
to 14 nerigenesa asdtionalRAcand aRBurtlf emnbedialknDefilie flexides electronic
are, |nde%endentl -H, an optionally substituted
CIrcaﬂlaytpcle% o PN AlYeptielibst i t ut ed al kenyl, an
opt i onal t 1
subst it #IY} §q?§| §SEI]|I'<§<IS? v?elavxknxpé(ifl o%g?]?o% gdttlt%{eu tﬂe)gble electronic
cucay@huﬁikﬁmybmmanlmnmnomalIy substltuted het erocycl ylI ,
an optlonally substituted a an opliona . .
subst i t Ut/ SHeeSrEtp Vleéi‘ho flm%w@@awg the, flgible electronic
cucg{t%hk% of 86 pl%eerﬁelwe%ehl y substituted heteraral kyl;
, 0 an for each occurrence, are independently -H,
an opti o]FiIé} | 13Ld)$e¢tiamaledneaﬂ/ lofl 3 sawertiptdrolglithgnt of the flexible

substi.t ut ed. al kqeg%ql ,_an.opti.onally substituted
elecé’i%%ﬁﬂculté‘ﬂwgep?  'BRBFISPOBEDAPR Ut ed cycl oal kyl, an

opt i onal jr;, YURS ksbdioBEl SHE s beramel%lﬁﬂca%uo@ﬂ@édt Y%f the flexible

substituted heterocyclyl, an optionally substituted
elecaropic, cizitapicleoelzthe yr6§@|mtstl‘1’€lnut>@d het eroaryl, an

opti onal ubst i ar, ti on
substitu I&d%k}%f‘l es;:é }(c Sflde glrexﬁs %yr? rrhﬁp ?ac‘a}émg the flexible
eledtRARS diRfuitwhtide 6ihde @tdsélﬁgﬁfbnh@n\/\hl ch they ar e attached,
form an tionally substituted heterocyclé or an
opt i onal ¥ ﬁG 0% sehemaiicndes pbar plternpve sysigm fghganufacturing the
)éleatrgmc ﬂéul?ﬁ"t‘igle%%%g }?I%&%?mvkﬁnoﬂ ndependently, 1 or
f occurfence, 1S I ndependently, 1, 2,
3, or 4. While @lmfalﬁtrﬁ@adél’(’tﬁieﬁ, drawing ﬂ’guﬁés teh ot several embodiments

conpounds of for i not a t| tute
of tpp rlrx%eg}lp]@,lo(gl}e&egl %igheé?n In all cases,
t f tati d ngt limitation. It
R Gl 5%%%& Ed@ 1 p‘ﬁ{”ﬁs nean . 919 ot fimitaton
shoptdobd widerstdod. théﬁhmmﬁremeasthen modifitatons ahd em}bodlmed‘ss:an be devised

by g}%gg g@@gﬁ,} ‘@élqrg @éﬁﬁgmt@s'%ﬁs op ( | Idzlsoﬁlrétsofl tﬁg tp%ggiiofe’s of the

invEltfinh" ?ﬁ@ ﬁgm@g‘ %a%r 1%4%@&&1%@6 ephle. ! IUlkE %ﬂ&é‘n@e ﬁ{uh))ers have been

rong A ) are defined as for formula (1); and
1me&ﬂnnsgan$ﬂbé@mﬁuﬂedawnehybpm%here|n t he phenyl group
is substituted with: i) one substituent selected from
nitro, cyano, a hal oal koxy, an optionally substituted
al kenyl, an opti onghyAHHTY DESEREETEOKY NI, an
optlonally substltuted cycloalkyl an optlonally
Subst|tutee ,a [ | Ol -r_,_w_-‘; HH egttqng Of

het er ocy%}yals &f ?flijei g%g%kt 1¥Ve§1lﬂ1%ﬁt1§ tdléé%gedage%oqaﬁg in FIG. 1 as a

opti onal teroaryl’,
FEG ulbsdlé 110f @blichriab kilti- la?erecpbﬂmfbafdrMed; ﬂbbqﬂam d&fosition of gaseous

heteraralk I, hydroxyl al kyl al koxyal ana i no,
organgsiloRA, conéqug@yancte@puza%{mg( gﬁb%l)wn,_ %}@(@R e 10 'includes a

7, R a1
subst%tg)l g%%gﬁ% ]al\flf—)% E@%%%B%dr a § 0631 %ﬁ&eﬁo%m"l"he : (%u {%\%%anosﬂlcon
siliten donvigounddat iplasmiatdepssiled ohekk ﬁop&mﬂadaael dyofabgsubstrate 12 to form a

consi st.ing .of an optionally |tuted al.kyl n .

siligni-pastiaining lasien 4 8 hayingqga 5k ién Lo ORBIHY S Vacealayer 22 is then
t | t

Tor B ey i R ORL @?.t%’%t SRR SR o gmuning
layapt§ onkifiny as ellestrichiudietith én enoembddiinent theoplidoartahtayning layer 18

substituted aryl, an optionally substituted

heteroaryl, an optionally substituted aral kyl, an

optionally substituted het ergr al kyl', hydroxyal kyl,

al koxyal kyl, -F, -Br, -1, nitro, guanadino, a

hal oal kyl , a heter oal kyl, - NR| ORn, -OR7, -C(OR7,

-C(OOR7, -OCC(OR7, -C(ONRLORN, -NR8C(O R7, -SR7,

-S(O pR7, -0O5(0 PR7, -S(O)p(]?? -NR88(O)pR7 or
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Xidis O S, orNR7; RR1is an optionally substituted
al kyl, an optionally substituted al kenyl, an

wopbiemagid4ly substituted al kynyl, an optional | yPCT/US2005/041827
substituted cycl oal kyl, an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl,
an optionally substituted aryl, an optionally

1ncﬁdb§&tl 1éast gibub €0 Orad@hic pera@nt GR¢dr0 Mals pfosﬂbssgddduh&dlayer adhesion

or an _opt| onaIIy substituted heteraralkyl

betwezl tffeo%ubéts% 13cansh theneaadugtive; thapsplaneietd-| yihe iy article 10 also
xS S it AR S%ﬁ“%?%Eﬁﬁ“l@%a%iﬂe?’{“a‘?%ﬁdﬂﬁﬁﬁ‘gﬂsy
an opt i ofi=d duiosmaibﬁﬂ g mﬂadbhlpmeér1c f2m thpt is dﬂﬂtalbyy formed from a
subs tuted cycl oal an optio ubs
mag{iel ) Rergh b sy TR sSRinE FIamBles A ytryy materials
for 8 QBN ke 1edety it RImBdifiea p@[}fﬂ%ﬂie's ?@Q bé(lyester imides, poly-
substituted heteroaryl, an optionally subStit ut
imide-abtknp) polwloacan@ phidesadnidypadydnside), lmédnétbxlmﬁﬁmaiyﬂ@ﬂts palyesters,

R T e Gl L
polEea8 dpdiédher Qilfopas m&ﬁéﬂ%é&nﬁeﬁ)hﬂ?ﬂﬁeé NebeReaRe etlidryketbhes, and

or are selected fro roup consi sting of an
conaipnatmapaﬁhgre@fu bExampkes pf g}akt;qular]afnmg@b],eommepyls for the substrate 12

bst i t.ut n
ncHRTHES. BHEoNry 1005 P08 L BUBRL A g and chica
resi@Rht. Ol stystSitd $2 infayt lﬁiem‘l}(ﬁbcb al kenydntioasl teginiqueakd ybtain a layer
substituted heterocyclyl, an _optionall subst i tuted

thickpgss, A AAtwssR itamiop syriaefb &4 prdithechoeresustacy [10. Aamples of suitable
t

layélﬁ%% s S%% és Pt%%é} gﬂrtggﬁ%t f?#aﬁgé rfro% gﬁ(gohtol% ﬁlﬁ:?(ﬁjnéﬁérs to about 130

miq@odsiey (abgut 8. Salle &d kbdui 5anilyet Booaldythe la}NRﬂlﬁtha,ess SRAgy vary as

. _C(OR7, -C(OOR7, -OC(OR7, -C(O) NRLORL 1,
mdl"%&?&‘ i?ﬂc(y Tegyite. . 5 0) PR7, - 0S(O) PR7, - S(O) PORY,
- NR8S( O) FRY s1i@6n-cotitThRANFANERS 486 b Qr;ﬁ‘és%ﬁt deggéi?e'&t (‘)Ipﬂle substrate

al so provi des conpounds 1™presented by for
12 (ﬂ/h)baarhdwnsamtcmmsr 81 aploatimuee proeas.| Y amdmpt»@op@cs&sl it glesirably
ol vat es, hr at es,.. and p odru t.here
used o fitpSi T iciots” HEEceH). WRRE Gaponig iyogjes moving
a ﬁﬁ—%@ the\éué’sﬁa@é 12@9&&%@1{%&%@ with bele @@ﬁ@ﬁgﬁsa{odﬁl organosmcon
CR4 or NHR7; R4l is - - H,
com;munds] aﬂ 4 g@dgo;ﬂdsplpssutee@elamwp atrapsp@pnc pmmrg/) Power is prov1ded to

o SHTH ot Sl G SRLb DB B gy snce 16

the @EIbAtARAIJ, YIS Bihick uh @bchICcdd | WE Bl Fornh @iiohattdl pl¥sma from the
substituted heterocyclyl, an optionally substituted

gasapyA oreanpsBisen sREIPPYIBbstonized aeplpeies Bamythe plapma then accelerate
[

tow%?%{}{%%?eutr&ées %Hfletn#pg?g (ﬁﬁth? rt(ﬁ#ﬁ?face 2[1] gﬁ{glte sﬁ&ﬂajtey 12. By virtue of this

imgieengdhdionizad h&ﬂ@aldsybact wvithednalr amarh]leyﬂy baml taJ the )sybsmjfate 12. This

cycl oal koxy, a hal oal kox -NRi 0 %
creat@ thostt 1co@c:g1}tgvung;(1@)egpiy on épg)sghytrate é(ZS) ng? enefit of plasma

dep_o@?ﬁh%%mp%#ﬁﬂ d ogd%?gé’ﬂ%_? { e%l%?éﬂﬁ@a%ﬂg layer 18 are

relatmeNRB')(%Y ,abetﬁO(O@ER?l“hls B}, bee 86 ﬂd@)t@ﬁﬁf;ratures required for

alte}%({vg) s(ytpap ec%%q %}@mcai Vap@&%?%ga T imown to degrade
m@g%ﬁﬁgxﬁ&%@% g e R ]ascf’((’) R7Ma??\IS;C( S)R7,

-NR7C(S) OR7, - NR7C(NR8) R7, . NR7C( O) OR7, - NR7C( NR8) CR?,
-NR7C(O) NR1OR11 , -NR7C(S)NR1OR1 1, -NR 7C(NR 8)NR 10R

H, -SR7, -S(O PR7, -0S(O) PR7, -0OS(O) POR?,

- 0S(0) PNRi ORLU - S(O) POR7, - NR8S(O) PR,
- NR7S( O) PNRLORL! , - NR7S(0O) POR7, -S(0) pNR oRn ,
- SS(O) pR7, -SS(0O) POR7, -SS(O) pNRLOR, i, -OP(O)(OR7)2,

or -SP(O(OR7)2; R4 is -H an optionally substituted
alkyl an optlonally substltuted alkenyl -an

L T Y 1
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an optionally substituted heteroaryl, an optionally
substituted aral kyl, an optionally substituted
woaebwroasal kyl , hal o, cyano, nitro, guanadi no, RCT/US2005/041827
hal oal kyl , a heteroal kyl, -NR1IOR1L 1, -OR7, -C(O R7,
-CQ(OOR7, -OC(OR7, -C(ONR 10Rn , -NR8C(O R7, -SR7,
-S(O PR7, -0S(O PR7, -S(O POR7, -NR8S(O) PR7, or
- S( O PNRTheDEkent dRfthe R8sm&déhosiion idbdeppnd ame variatyenf processing
defi ned as above. The present invention also pr viqss
factopimpsBeinssthe Spraoeition #f ke Faspons Fepasticop wmyowﬁﬁ the presence
I a
o b3, BEL S AL S Gl XoRGGRPI S Buophbh, e e g poves
prooided $bitheasldctod, thd gds {16 rateR4B1d thedchRdibar predefi¢.nddiess factors

above, Th resent inyventjon al ovi.des compounds
corfeaoHipenBIP ST n A e Rue 1 o Blhe GG SReRame fayer 18. As
degRtad TRERH Y G layePGERRERH Bxt8ils! fomIRE WBtsBBace 14 of the substrate

clathrates, and prodrugs thereof, wherein: X4 is CR54
12 ¢o the; tog Suiface 2B ofrthe SiticoReentaigingelagert B Examplehof gridalpge layer

thi%_%g%i{aislﬁg ifg hgféﬂi;cgp-cgﬁ{ah | F%rﬁ%é%%%%%@téé%%%gm to about
10.8NBnom&ES) Nekdiaple? oRPadioflafR 4uidie @R thitldeRe BIent hy, silicon-
-H, methyl, ethyl, or isopropyl; or R53 and R54 taken
corfaigimgHayervi& ranghdrammabor hp awsometeyhic#bouh &y apgometers. These
atta d [ Rhenyl Y, l y e
ranfi, 3 TRE AL LRBERCH bbb e GO, Y BURERL Byeen e
subsfehie 12 @hdthe, coaddctive@ak @y: 22and R56 is sel ected from
the group consisting of -H nethyl, ethyl, isopropyl
and cycl g‘pﬁ%‘b‘?P‘? t?h"é’nfﬂ‘@%r@o‘iﬂn\]/éﬂ%? SHCEL s 6%36%56%§b0"e> the
o : ' t L2 ek | a a S,
sl RIS Y 95 108 SO RS ol st sfuPEE0%E} QRBER: percent
oxydeaf. Hragti edarl yesuitapleadmpgsitivimeioe tfe, silidoarmitajniig@ hyef b§ include one

or gq%%e’h Ofgﬁlglﬂ) g\&n%%::z’ é@%ﬂge&{g ’%‘é?%g ’%8@6%@ ;oé( %{egs(t I31%out 25.0
ato%@)ercecﬁ@ 8&@6%9519 }ess_oﬂhaﬁ:ﬁﬁ%u)t g@()a%)omlf,{ gen]:ent Bdonl, R4 1,

and are defined as above. one enbodi nent,
in fornuThe conductire braces lagel 2L isetdrined rontthe syrfangp20 of the silicon-

corggiRgalg 1St d<oRSHE FEPOL G PRCHA B UPTINE the deposited
corRIiROE MRdriall N Depbiibm dfl tk, cdiiudtives n@drRE RSk THeO Bedféiehed by
group consisting of -H nethyl, ethyl, propyl,

conivsoiemapydeposijioh opacbipigies, richossy , sputtéingy , v4pob pdsppsitignd vacuum

R AT AR —

maf@talyy Includk haondudtiser 8Rls sichofy @Ry lgold; Bal@prcepydr, chromium, and
n-butyl, sec-butyl,tert-butyl, n-pentyl, n-hexyl, . )
combinajs| thereofp PattermyngHnay ed bypoppatianal phpolithographic

¢

et Ty o IR RO TR 1 BT i o o

surf4okel. 20101 tha silibexti-cembindigneydr, 1 8i andf otopuduatadd 29 of ¥k oinductive trace
CH. I n anot her enf;)@di ment, in foryula %II%% Y4 is CH2.

layph2%n Gipaples o sHittRindayer Rigkapsegs & Yangy fowsabqul IRpgisrometers to

[ ' la1dyn # - thi
oS leB (5105 SR ) BB RETe iy s
magtvhagrasiisdiddaalmeed@$ Ray 2equiBeef er abl y, one OF X44 is NR42

and the other.is CH2. |n another odi t,.n . .
For mul e CvFoFingly. SRBp R o d oS Iih he proseat invention
is a;,ﬁ'ékibfe”ciﬁ:ﬂﬁttﬂgtr in€ RO b e&tgfgh&rc%ﬁrmeym ohdRBRCERR Tayer 22)

romthe group consisting :

disesed o4 adiclegtiically-ibsulatimgbegsing filvariiid yorbinitiBr didhe pbistate 12 and

| -5-yl)-5-mercapto-[1,2,4] triazole;

3- (2, 4-di hydr oxy-5-i sopropyl - phenyl ) - 4- (i ndan-5-yl ) -5-

mercapto-[1,2,4] triazole; 5

4- Et hyl - 6- [ 5- mer capt o- 4- (I - net hyl - 2, 3-di hydro-| H i ndo

-5-yl)-4H[1,2,4]triazol -3- yl]-benzene-|, 3-diol;

5-(3-(5-ethyl-2,4-di hydroxyphenyl)-5-nercapto-4H1, 2, 4

-triazol -4-yl)indolin-2- one;

N % —- . A1 1 ~
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and tautoners, pharmaceutically acceptable salts,

sol vates, clathrates, and prodrugs thereof, wherein:
wo2oa068411, Y42, Z, R7, R8, Ro, R, RA 1 , Re6EMS205/041827

are defined as above. The conpounds shown in Table 1

or compounds of any fornula herein, or tautoners,

phar maceutically acceptable salts, solvates,
theCdilddoRfodh@$ning Yalfeat1ss., TFh@| BEO®rphde A0 dxhibits l@ﬁ)dt inerlagdr, adhesion

inhibit the activity of p90 and, thereb aC|I|t%tes
betivgen @é@]ﬂ%l&l{(q b4 apd t}}qsclgg@ucéqvp dragce I},q,y@,{ &4, fxhi djstabulity, and is

sulﬁoﬁ%&s@e}«%]’éﬁ) §8E Iis?tcl? \%ﬁeﬁﬁcgf%nsm @(g{xgﬁ{ate?féﬁasru:‘{t%lle CfOICﬁE Ic§nduct1ve
wever, p is o expressed I'n many tunor types
traderidyet aRi(ag., chpyer) dre rkangp ltmgiegacm ]gﬂydlefharmlltabile dot the tiestrate 12,

urvival , of cancer .S and t.hat cancer ce
suchis SONBRIERET B8 S R liser BTS00 1§ 5SS el Bapatotals of the
cokBbti: traE@ tier %) %ﬁ%&@%ﬂg willoM8 shitkird@be 1 or
conpounds any formula Rerein, or tautoners,
phar mac eEBtG. &aﬂs Iaweamemla‘bldepistihg 81 alsaphatevied S C article of the present

e M T L A AT S "

ab&RN GRS wevlt, O PEIT SREROIChRIGARMIILY GnAdatRB laSplhtet hydr 128 disposed on
cause t urmr regr essi on, nost aaent s that are currentl Yy

theipopdiictize tieealayeniz & Protach e wnilyctynérapalaygy? fom environmental
ogr essi.o h 0 f
cor{dut Hions ﬁ%% T c%r?ﬁ%on he T-[l fFrE‘r\JTCfD rljélclgﬁil 6 m gérl %)g@%@ ?rgﬁ%g emt% nga%ner as the

FECWidle dev eiops efifiet dieu@ndesiveteare ¢ay@nd2 o dépmged and patterned
responses ositivel 2/ to treatment. One of

adch@wh@@zjé@ ot miatriabinot p VAo Be deresiisH om theh‘fap surface 20 of the
v I oLg

8111§§n ?Jnﬂm@% lké)éeésl%oérn%ﬂp% ﬁ{g)c £ %?Iec‘ %ﬁ g gitaggé? Fﬂgﬁlﬁidﬁ%}lve trace layer

22 Slb}g rehvdntiansld depasition feheigheefe gh oa!ﬂcttcﬂ)esb eplating| ardd elentrolytic

t.he progr SIO of cancer us |tion 0 90 .
plafpgyi &b addife ﬂo@néfmyﬁom@teeﬁ E@ivt % SPHFEP a@ﬁ figyentional
i
ph&?lét%& %gﬂ?c g%c%tgﬁ(ﬁoftsoo%nﬁ tl'i@"#]ltal%ﬁ qg‘éﬁ Ibg Wl%hf%l?&gﬂhﬁzkﬁess D between
thei tnp' anfice R4aiftthe comgllucine, trage layer @@ mhd aaep smfase BA afttlhfeplated layer

enot.her apeu re lLikel r.esu
- BErales BhSSiRble o R oS D Tinge diitorbouhAdtip pgusters f abou 25
mlérblﬁ@ﬂeys teBoties 4! thild B Ll deyal OPIRRYe0the RS AGKNBESDMBay also
mul tidrug resistant tunors than other curfently

vala\aauidawbdmlmhedsapey BqUIBRI EF DESCRI PTI ON OF THE DRAW NGS

acvant agotae ptery S PRIFEE bt 25 pbERaRRy sume emerils 25

dlsa@éédomlnmerreasled@aﬁé itfidt ApysesTr i plct@Bingfy, pl&lﬁftﬁilé @dposition and
enbodi nents of the |nvent|on as illustrated in the

paiteseingnsteny imay o Bsadrigananyiaghire b pluredity of eonsietéve trace layers (e.g.,
e ABRATEAGE B 42 g LA TR Sk YOkt ycpion. 1oe

extB8miadlf ¢he dpphiash and psitepdtg btepmlap vaged indioiduil deodd may raqglre
es of the invention.

the principl Fi urellsa

showi ng ¥ Fite NI sectignali e w epicting e“%tcearﬁcle of the
prefif lshoh ettt ) .@ﬁ‘%’%ﬁﬁéﬁ'Wan’%%%%ﬂ?l‘?@%fgéww fipcle 10.
d1sé1ﬁkﬁ@d aové tVE I, ICHQM:ue‘td tHeGE O firtickee32i aaldﬂmnabyl inchidgsip éie 2ayer 34

dispyost D veopring SO SRR Lo aie cPRREEIF Fapiyer 22, The
tie h%)é? 3@%@}?&%@ %E&%P%Q%trdahgﬁm géglw%%g tph% gi:}léérzaggﬁdelﬁminaﬁon

bemmaaﬂmd;ubsttdne 02 Bmdvthe 2ohductive Gradd lefer@anpithertok 14P& 3dris particularly
Compound 49; Figure 3 is a graph showi ng an
FACSCal i bur flow cytonmeter analysis of the c-kit
positive population of HEL92,1.7 cells treated with
Hsp90 i nhi bitors of the i nveﬁtl on or 17AAG (as a
positive control). The results indicate that the Hsp90
inhibitors of the invention induce c-kit degradation
at a Iomer concentratlon than 17AAG, an Fbpgo
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tunor cells (data derived fromthe sane study
presented in Figure 5). Tunor bearing animals (8
waoizews/ogs@aup) were i.p. injected 5 tines per weekTMS2008/041827
total of 15 doses (hatched bar) and the cunul ative
aver age percent changes in body weights for each group
relative to the start of dosing were determ ned every
sult@(ﬂé% vy She ToRRICHROtradd 1afein2 2 @S Gerbied Z06n MEHidinld Ogly., copper) that
ght of Conpound 188 was not overtly toxic, as
gen@erﬁuw exhibil |pyeripisrlayen pagsioarte PebEes Stl%%raéﬁm mal body

melghts

vehi cl e- reatgdﬁgﬁgS%gHﬁ%ﬁﬁﬁéiE@ﬁ%ﬁg%;?%#qéﬁﬁhkeFECZHUdeBZ
are TONMENTA N sAmdaesamiepis discussedpabef e farebe EEOadliicei0s Hufwever, after

the |nvent|on fol| ows. The present inv igQn provid
the ibRpRGPRIBINIE AT Pl dglzﬂfﬁﬁfﬂ Rkt %Pe‘@% yor 54 may be
depbdHEB ! B0 sﬁﬁ&&%ﬁ@ﬁﬁé sf1f2fn! lé%ﬁtaﬁﬁng{ R$eCHITRY 'éBﬁjv?enﬁfmaﬁ Rposition

I'nvention to I nhi Hsp90 activity and for th
technicpas,nerh aof spattening, |v£1p<vra¢iepwe1tldh,smrddmcuusuddrpoamoganl?g)@mmes of

st Fpteribinra e GoBE AL RSOR AN 00 " OB St 1 prgomium.

nicl@l, %%H%l-@ﬁroﬁﬁﬂxﬁeéﬂéﬂés tR&kHS aﬁéysttﬁeré@fd Mc&ﬁblﬁhﬁldﬂsﬁﬁ&&f
cancerous cells in a nanmal .” In certain enbodi ments,

t he conpbfierdwatefialtfhe thertieehytodt salspputedsmaterial for the conductive

Uacagaryﬁ:r ?gtrﬁyeb,%ﬂfpogﬁt(f & IRNELpAbeLR ﬁlg%%e %Qi%}ri&l?esatf&g&%é( above

for IRFERE afticle BNCEROLSEMKiALd fayeRy of niaerimi(of the cbhdigtive trace layer 22
enbodi nent, the conpounds of the invention nay allow a

andrtbeltie dayea Bf) maxithansbespasisreddry eonyentional photohthographlc techniques
[ I

to 5% i NERARGNE facP UG 28! RN GicPia M FAUP G FIG. 3. As

shod/ﬁvﬂie(lw'ﬂayér f hawd hayelr thpknesi B bemeere ﬁre:dlep Guﬁacfelﬂ sf thé silicon-

Ternlnolo Unl ess spec he bel ow .
coneahifg asbd SRS KD a?rléth bt REdheee ’rﬂ@f g% Exgmples gt suitable layer
thick LSLE r&:%% ﬁ'&ﬁ Thod 2¥lcro Sto %b&ﬁt%rlﬁfc?&n&tefsathm 0.1 mils to

aln or anc non-cyclic hydrocarbon having from1
abotm 1 16ilx athovevat, dh@; layRe phiclsrest &t mue aksat varptasdndividialyh¢eds may
chain al kyls include nmethyl, ethyl, n-propyl, n-butyl,
*q{i9dent yl, n-hexyl, nheptyl, n-octyl, n-nonyl and

n- decyl ; piehid & Sakuba %@ev@ﬁ@ﬂ@ﬁl Y e RELSREC article of the

|sopropyl, sec-butyl, isobutyl, tert-butyl, isopentyl,
preébnhﬂchyMuutryﬂerre@ iqres h’y“lEEuaryb],e 32 ”H@tlﬁx}@ pgn:ﬂq/BS combines some of

the eaIrI{Ertplﬁq w& aﬂucleg% P@i hll?]sz)%ﬁy ftg ff‘gf I;%/ HQ%YPLEC article 32, which

are QiseudiEABHEN 1|BlﬂeMJc1®n % BrGH. meddayd. pﬁ@ﬁhfdwn #h FIG. 4, the FEC article 38
di met hyl pentyl, 3-di net hyl hexyl, 4- dlnethylhexyl

1nc]j_ad® e rpéqtq:@/lamgx%ﬂ dls@sgd od rchpe@qmgucﬁyéfﬁttgape layer 22, and thé tie layer 34

d1s%ps§d gletﬁge:eﬂX#men%lﬁx?ﬂ-co%t%n%g%n&?yl% + corf_ug?m/ rgcéenltaﬁr 22. The

FE@ 'a@ﬁidlé/ |38&ﬁiy5/ be ganeﬁidllyyfdﬂm)é& lin tl& @niﬂeyﬂnhmeylas dscussed above for the
t hyl hexyl, 2-methyl - 2- et hyl

FEQaﬁtmIWB “of Bhyl ﬂéwwer qft%ﬁma tegiak fatythe sppdpctive trace layer 22

and%tpneteﬂé#qr gﬁéxﬁﬁ Eexy ang ﬁ%ﬁéxﬂ?é L at?ﬁ%i#?p?d@/ﬂ)lated layer 28 may be

dep3siBeddarel puttenexdy bs didcRset] ebmwoemmm aﬁmah es lo§ [Fi@x¥.| The FEC

and the Like, The_term

artiglgs 3§ afcgvéd%t%.cgﬁ]bn@ﬁawegts %fr'gﬁél«?eﬁt‘/ﬁfogf fhe use of multiple

n

con SN AT I e A e &?2?%?‘3%?%%2%@2???%0% shown
above having from1l to 6 carbon atons. Al kyl groups
i ncluded in conpounds of this invention may be
optionally substituted with one or nore substituents.
As used herein, the term"al kenyl" neans a saturated
strai ght chain or branched non-cyclic hydrocarbon
having from2 to 10 carbon atonms and having at | east
one carbon-carbon doubl e bond. Representative straight
chaln and branched (C2 C]o)alkenyls |nclude V|nyI

T 1
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anot her noiety via an oxygen linker. As used herein,
the terman "aromatic ring" or "aryl" neans a
waypdiemegmbon nmonocyclic or polycyclic radical paTmis2mio041827
at least one ring is aromatic. Exanples of suitable
aryl groups include, but are not Iimted to, phenyl,
tolyl, anthracenyl, fluorenyl, indenyl, azulenyl, and
napht hy| FIGSs 5vielre sagidiahzievwk dspidting addidyadliattentaiiet FBES articles

such as 5,6, 7,8-tetrahydronaphthyl . Ary| gr S T be . .
of t%Pﬁe%PWVng%@@Plct?@é’é%ﬁq #ighe  Gr *fo 36 -<lihss ﬁm‘glﬁ% gre similar
to tl\l}\%ggigﬁ@st@?ﬂ%f@@lw %}’élesglfo‘,)ég, 15 BHBRORYSciGel)). nl?gwever,

e ring conprises 6 carbon atons, referred
in FEC edrticlas 10{, CB) 483, .ahd A38’ ugledsihemecantaining tageml8 (depicted as a

sili«%)%:—ﬁal § 1|1iég g%%? E?,’%gs ggér@%% glgﬁ%%wg gthla rsc’:Ba T:C 1%'61 %%cg l%yer 22 and/or

the RER4YRS Mt @his\e@pREaititbp FuPaR 4ioPEhid®siPRBEY ko the atmosphere, and
2- phienyl -ethyl, narhth-3-yl-nmethyl and the |ike.

providad lngreagrdofigabilityyintbe PG aticlks gt thelpsedentingdntivnt Whongcreased

r...nmore subst.ituents. As.used herei t ter.
e PP ORtb Y ShRaseh i RERali ool et PEL Sflgg of the present
invédRioRtfsr e iRbvasRRHiffI R indkiMal 4fplcttidsal kyl ene”
refers to an al kyl ene group that has fromone to six_
car bon afediscussd ahayht ’f%éﬂ“ﬁp%af@dfs @b Yl g seah Envgpidappexhibit good

oG LA i AR NP BT S e o s

chafirc iRy B ehe(FEGHAGHREIIZ 1he, prestapinopyticdn@clude initial peel strengths of
i ke. Al kyl ene groups nay

(-CH2CH(CH3)-), and the lik ) be
at legst b 1-§ ldlopms{qenipretr tke/eme (@oufsr & Pevwsisfinghhepred strengths

erej ~het er ¥l 1 t

RS HIEH, X kit G ! LI DY RSB gom abon

2.0 poluydsyiath)cpdelsysiengthl yftdrasxipogieto & eniporatmaio€i $)°C for 200 hours of
heterocyclic ring systemwhich is either a saturated

: ! : 3 12
at leashepoait 14 kgheafabont 28 novndy et aud inpwlgtionyegistapees of at least 10
10- nenbered heterocycle can contain

. to 5 .,
ohrpdt & Saitlngier ankxaniles o prolcwAEe P@EP%EFngWG%t?HtQS dan the FEC

ari R0 Mty i LEbEERELRAT, D S5 sfondtetl B % K Boue 2.1

kildpedRy/ eaitiaibtdr (ki/0ag PEbe A0 Youmas/Behy ekl Sipenptis HGE Bxposure to a
whi ch can be oxidized (e or quatern

.9., N(O d; :
tempgipgen of 238°G frfane, haus ot L?gilff?@t éhﬂ)u% & H&/@n@b@wfﬁs% peunds/inch),
peelgm?%ﬁgﬁlggﬂ&y& Sl Q%ﬁﬁf&ﬁﬁﬁ %? 1o ﬁFéO@ b &k QR LA L Ebout 1.6

carbon atom ative he de

_ epresen _ erocycles inclu
kg/ER" @BONE DY pountb/eens,pAR] iimlatioR resihhdlsNON¥ least 10"° ohms/100
pyrrolldlnyF, pi peridi nyl, piperazinyl, hydantoinyl,
millaks0l T6é avallsiremths anyle, FBR attiuld of thetpradastiotatioanyter to the
tetrahydropyranyl, tetrahydropyrindinyl,

peet strengitiysdbedpygen the gibsitate 12end edecmdhetdshiaanpl layer 22. Accordingly,

e LA LGRS 5 P GBS s o

envabn@edial 8fp6sti] Whichintlgsedtht veifstilitg @t EECt dificles of the present
hydrogen on a nitrogen may be substituted with a

Invedon- but oxycar bonyl group. Furthernore, the
het erocyclyl nmay be optionally substituted with one or
nore substituents. Only stable isoners of such
substi tuted hptgFigtye bf the@BHRDAOLItOAPredEs at ed in
this definition. As used herein, the term o .
"het er oab et iscschempféq side i)Y depjeting rsystemnd), yduelsisaa suitable
sys{gﬁ{] %:ryaagrﬁa %GP(%%IYggp'l%l éiﬁccﬁle-zio%eﬁgﬁlgr@gérclg 'ol%he substrate 12 in a
conpriSing carbon omring nmenbefPs and one or nore
het eroatom ring nenbers. Each heteroatomis
i ndependently sel ected from nitrogen, which can be
oxidized (e.g., N(O) or quq§ernized; oxygen; and
sul fur, including sul foxide and sul fone.
Representati ve heteroaryl groups include pyridyl,
1- oxo-pyridyl, furanyl, benzo[l, 3]dioxolyl,
benzo[ |, 4] di oxi nyl, thienyl, pyrrolyl, oxazolyl,
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cyano, nitro, hal oal koxy, -C(O R30, -C(S)R30,
- C(NR32) R30, - NR28R29, -C(O) OR30, -C(S)OR30,
WO CHNRBZHDOR30, - OC(O) R30, -0OC(S)R30, -OC(NR32) RBD/US2005/041827
- NR30C( O) NR28R29, - NR30C( S) NR28R29,
- NRBOC( NR32) NR28R29, - OC( O) NR28R29, - OC( S) NR28R29,
- OC( NR32) NR28R29, - NR30C(O) OR3I, - NR30C(S) OR3I,
contiNRARGirdIRER) GR3drevioB§lQ) di§3atked,- BS(KH P RBikles of the present invention
-NR30S( Q) PR30, - S( O) PNR2BR2O, 5 08 O\)égF:NR28R29, or .
(c.2.NFEO A @Y pNER IR § 2> WRel & RORPE - 9 21§ grengfgeyred via plasma
G r . i e |- i -
dep§fih; AR EisHepay DRSAERAPHD oy dhs TR PRTDT 8 chmber 4,
althanglopthé asyatehy 49ubstyi beit @y appayatys , capablopof enatidiyg a controlled
substituted cycl oal kyl, .an_optjonally. substituted .
EnvVEQRIERY k e ,eX%P]Gptt%% n%haf"gl?e’g Js s t(&%gglbqﬁefaéﬁagl@y of ygvacuation,
con@eﬁ]%rﬁ%t' Qﬂngéei’ A0l WRd &hitlatioAN F%@frﬂa(’&@&tﬁdﬁ from the gaseous
substituted heteroaryl, an optionally substituted
organaailioph compoanisoioni oo tilatiors abd sippareae fibh depositiday | Alugnnum is

8 and R29 taken to her with.the njtrogen to whic .
o DT APoat (HoRea Y S g Brar PR PUE dow Pt yelt, which
corfé@ﬁ(ﬁfdﬂ?[ﬁ kdduc®y c@RihRPAAbA Yrofist whild 82l Aewerdabthes exddtbles of
and R31 tTor each occurrence are, independently, H, an

suitgplei magliply foulbl walls dd arckge graphitspepriteal ghpss, stainless steel, and
o strl,llb toi t %eeéjofal kenyl, an optionally substituted
COMPRIIT AR opt i onal |y substituted cycloal kyl, an
opt i onal WithgiHhstchhmbedd4; \hd 9alekeny Imayainclafé a@ngh lejectrode 46, a
substituted heter ocgcl yl, an optionally substituted )
plugglijy of za¢l srechanans ¢8.ub sewee sRY! P8 8RG drigreivigg spool 52. Suitable
[ [ Lht I , . Pt 4
Sys%u St ? meé%l% e? (?aéegll#a Ey ;Cﬂ)gér%inRDg?ldﬁ ragégé IT%%:elgm\Iro g.n%§88,59
(“tHes 594 naepenN dedtd, 948, 6 @theo 66 pathnt’y, snd¥ang et &d @AISk Phient No.
an_optional |y subgtifuted al kenyl opt i gnal. |
6.0Z,53¢ (iR e%%qami! , %Hlsg]ﬁfqdolﬁa‘_%? y5§‘EB§‘£mt Thead 60 patent, and the
599 &e%'tﬁ%/ kubsagteq@ n2Pak!1¥d BURSTHbLRE H¥G! KPAKERYh to Wk drum
optionally substituted heterocyclyl, an optionally
electrduiet 44, uvisale dlney plasma depbsitomlobgursubBlitd tasulgialg film (containing the

N NI R (T I W
52.- Fh Y DRE 8RR Bisms 96 @Xﬂ%@%ﬁn&fa&h Xt ﬁﬁ’lﬂﬁ%ra 'f)g&iddgtené;i]@r_[ to t(l)le film.

each occurrence, is independently, 1 , and h is 0,
1 or 2. lmeddiftinttodhs certhigrents dysslasad iy the ‘8P4 patentetheq 166 patent,

te vl ., and any. sat uyat.e ortion of. | kenyl, .
and 1 o0 R e pRoR0 Tay R yRcleBoh Hhape R4 i SN moisture
frofll BRRbstiRY 12 Sthd@rysnbshit SUtRgl B tahy=HstemSsuitableRo2 drying the

Wien a heterocyclyl, heteroaryl, or fZeteroaraI kyl . .
subgirgia g 2¢ dhtoaitntheplasme deperitian.dhy sikstigieyl Zyaay nwtﬁ){q dryig unit 54
to 9erdugé]§]l#eb§1{ l %egcsnc fitioft ' t%lé Osglggtreﬁ%ol'ﬂ' %xtc%hg'v%rrﬁgﬁ@ﬁ'ré: in the

ring o a he eroaryl group has a substituen YRe
sub@iﬁaté qgefﬁaym;duge tlee effiatioeneay yf thet pslggﬁan delékslituﬁedfxﬂnexahpie of the
the ternms "subject”, "patient" and . 'pma "o are use
drying Q%hiﬁng@&@leym%}‘ﬁédtlémﬁ% thag dpest infraied redigtipn fpward the film
(deﬁ&feg'ioytré’ys%qa.ni mal (e.g., a bird such as a chicken,

quar - or turkey, or a mammal ), preferably a mamal

i ncl udi ngsadisansqdr iabeste fpdalde , syateomwiompitly, dhow sdectrode 46 are

sheep, rabbit, guine jg, rat, cat 0g, a nouse) .
disglpeechin ?ng%pa(wgl.t fhe *166 Biiratyaid; erﬁé%ﬂ aen uife Spebation, and
pri&“n_ggagia’sman&p 1i6n, PIhe’ S5RR %0 IndWBRNevabii@N® remove air from the

enbodi nent, "the subject 1s a non-human ani mal such as
chamtearith auwhraalby(meaps, ofavabams epmpspotpihgwo) ceiveetpdl to the chamber

pet (e.g., a dog, cat, guinea pig or rabbit). In a

preferred enbodi nent, the subject is a human. As used
herein, the term"| ower" ref&rs to a group having up

to four atons. For exanple, a "lower alkyl" refers to

an al kyl radical having from1l to 4 carbon atons,

"l ower al koxy" refers to "-O (G -C 4)al kyl and a

"l ower al kenyl"™ or "lower alkynyl" refers to an

Y. I
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conpri sed of one pol ynorph than when conprised of

anot her pol ynorph) or nechani cal characteristics
weow/ss4abl et s crunbl e on storage as a ki neti eariug2005/041827

favored pol ynorph converts to thernodynam cally nore

st abl e pol ynorph) or both {e.g., tablets of one

pol ynor ph are nore suscepti ble to breakdown at high

44.h et iHeydir is Pk felr Rovh thhyisintk 4@!@1@%&&@5 otfanpsiliyerDéaptsound(s)

can affect thelr proceSS|ng For exanﬁq , one .
map dRspnRsr ipHOFHCGH intedhershamber Ré oy adssires e s1t5-ai g devired flow rate

c filie f :
o S5y WAL Ry o0 B YOI B980T s ot e
sub@fra@llZ@uﬂac&tadeuhm will eteipatht idepe@sitedfiorist Suﬂs flowedtes are desirably

herein, the term "hydrate" neans a conpound of the
suffieienicintesiablisbira swiablsrpressutg) whicheypisally ranges fremaheyt 1. 0x10°° Torr

a.stoichio trjc or nqgnstoichionetric anount
to St T e P RS B R PRSI0 ocul ar Cf o1 oo,
As used RS gh&oubriLbMicdl dbMApakRi(s)"EBRASHA tl@@?ﬁ@l%ﬂddeposition

of the present invention or a salt thereof in form
inchfde ang roygmamhb(m edrgpoundés) i argesdons staragiabe {asluged pressures of the

che R aer PP Rlscd ot ERno e TRER hEpkinty indudy w@Bhyistane,
trleﬂiﬁﬁram: S etrintfh B8 kdghe, t Mgyl Odétb@netmﬂﬁ[hﬁea tetraethylsilane,
derivative of a compound t hat can hydrol oxi di ze,
tetigmethonErilanse react Uddethoyelangi cal ~ condhe 6ﬁ§WFW@0ﬁmﬂm@ne
ol d
tetr?ﬁrl]q%{gﬁ/ csrglr(])fte[i]ra%(lllo g’s %rtrtgétﬁ lcﬁ%&%ﬁ%@{&%@ uopcggnm Sgﬂrlayclotetl asiloxane,
heﬁaﬁ&diylmmldmd@rbmnﬁiedg/im@]mahmﬂ thd n&nbmandxhetyerﬁaﬁ/ Rav example
r unreacted formns

of %ﬁ%@?’@t y %}Q Eféfg%n%awprh C"PIHP%“qdn‘%}@HEX setﬁngﬁﬂﬂ%thﬂaléanebﬁmheﬂmre

I d t f
e g ek (1) o0 D), (T (1) (V).
(V1), (VId3ddit{oud tblthe gqskoqs, orga()osil'mbn Tabbeurdl()hate or more gaseous

conprij se bi ohydr ol | e
o U PP aM Ak Le D ST G I Putther 4¢ go assist the plasma

degdsRidmRbygrbloe sﬁi@dﬁ?@%&ﬁ&ne@&@éﬁg& %ﬂﬁﬁ&kﬂd@ include oxygen, argon,
car bonat es, bi ohydrol yzabl e urerdes, and

hYdID@fmj ohntngymabﬂelnph@amhma,emah a@mgme‘sonsahh@pf eXanplag rge of the
Br odrugs i nclude derjvatives of coppoun f.formul a
ga (391)18 n?r?i)lagam(:lqompoutlil@ maef\}jary %lﬁ)(jn nitpg\/fnil) e gqﬁlrleﬁ)ratlo of gaseous
nox- b?@amc(c&r»po@ﬁd(a_)a@'g%sejouﬁ Badan6QH N SRnpodRd(s). NGBwevdB total flow
-ONO2 noi eties. Prodrugs can typlcally be prepared
ratqssqfrﬂge g@wusmmvmgm@ redpound(ro land she gasewis geganpsibeen ¢aympound(s)

o 5Tt RGPSl TR A B RBPHecd £ (5T SB0), AECIU- Tor o

icated, the terns
amﬂ%?%ﬁg%@??g?%@ﬁgﬂ %quﬁggfw%ég?gpgzable ester”
" bi ohydr O]E)yazmklbse of auMlEaV(dﬁmetrm ﬁhwda’ﬂd)g/zﬁﬂieegaseous non-organic
carbagnat e, "bi ohydrol yzable ure
coma%ﬁ§/ dP dhy LapoNs HERRLEN &ﬁg}PBE}H‘g(S) A fzom #hoye 0:1 (ie. no
gas%§ﬁﬁe MonbRARE PGﬁ{dl?s‘?)v‘ A€, abdhie! AR, OF TRY °§zﬁ@@ﬁse organosilicon
anal ogue, “respectively,” that either: 1) doeS not
compautnd(yy andthetgasdong nomdorganici opinipouod(s) ey bo mpmdndedtndhe chamber

447 SToeL e Hioy VIR AT SSaruBATs T PR Gvegrally Tnix with
eachl dife vRkHiR Qhé‘éﬂafmﬂek f4a iFdr %&zﬁn}klboe@ daSedths oré%ﬁ@ﬁﬁ&% &fmpound(s)

reduced mnetabolismof the prodrug), inproved uptake
majy nipsr umduwdr‘@t tlmncfmﬁntatﬁﬂoat a@asi sate bf cabout 8Bfstandard cubic

ction; el f caII i nactive but
corf AR 180 T vobED hEF GBS PRETl COmBOt may be
Exanpl es of bi ohydrol yzabl e am des i nclude, but are
not limted to, |ower alkyl ﬁnides, a-am no acid
am des, al koxyacyl am des, & d al kyl am noal kyl car bonyl
am des. Exanpl es of bi ohydrol yzabl e esters include,
but are not Iimted to, |ower alkyl esters,
alkoxyacyloxy esters, aIkyI acylan1no aIkyI esters,

o o s o o o
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pityriasis rubra pilaris, and hyperproliferative
variants of disorders of keratinization (e.g., actinic
wRenwtoosi4s, senile keratosis), sclerodernmn, an#Criug2005/041827
like. In a preferred enbodinment, the proliferative
di sorder is cancer. Cancers that can be treated or
prevented by the nmethods of the present invention
intrbd&ded @€ thelthbmBEL4NGa gdsFldvethtd Of ABoTAB2E scaO(IRS advudumetric flow
carci nomas, e.g., fibrosarcoma, nyxosarcona,
ratip opakoat ¢ddm, chondrosar coma, osteogenic sarcona,
chor doma, © ¢
Iynphangloggg%%%SHFﬁQHSEEEg?%gﬁg%tﬁﬁﬂﬁ%ﬁgr%ﬁﬁé?e 597 patertt, the
drusyé¢ieatiodssls meg bt hedyilindrcal Eldcngds hhvinpran annular surface 56 made of

| ei onyagsarc r habdo ar coma, colo carc
anypglsetrieally conhistius Ml CamRer of GRuAP armefgﬁ@é rTot the annular
surﬁf;@%%aﬁl%hﬁl@n%)ﬁﬁmmﬁﬂu@%gls G&dl| sféﬁfl@és NQER., s@@éalchﬁ)%h{lm alloys

car ci noma enocarci sweat gland carci nonm,
the&eﬁ anéeumbglatings derof.nbmexapplpi dfl aparticaarty Bwtmle material for the

I T TG TG T ——

amdcl‘éjwl CORRTBLROAE W@tﬁ%ﬁﬁ’iﬁﬁm biheCarthitdr sGARE TP AMows an electric field
choriocarcinoma, sem nomm, enbryonal carcinoma, WI ns'

to preunents radallwmawardénmethe dmstqlmméq: 46.es drupuelgetrode 46 may also

incﬁxge glloﬂ gg&ducglg?,lt i:%l?l?ti\%e Teglo gﬁﬁ%r e r(re]\9 1ect|r1%dfd . (_&enpeation Thus,

pladiesl dbpRBldsts Oiffite kR tHeOpMaly n@ﬁaea 56 Qﬂ&ﬂ@y‘lﬂiﬁﬁ%lectlode 46. The
pi neal oma, hemangi obl ast oma, acoustic neurong,

ele@ripajlyd @ﬂ@-le@@cﬁchﬁg TEEHeRS ﬁ'@@)brh; formednysing any suitable electrically-

1nsﬁ§%%%%fﬁ%fg Qﬁc é? %]p glﬁg%é gnﬁol)}t&&%ﬂﬁg}o@ gle%eg (S Suﬁlﬁﬁ'e ®idths of

the (aﬁmame% b€ (in wcﬁwy@dmwpmdlmﬂael to mpfre(me ylidt ds pen‘mlliﬁi ct(yth'e wiew of
eryt hrol eykem a) ; chro euk chronic
FIquge)ISQ@?lfil &ene@ﬂxrhﬂ Bdgast eyua Al o s gfg%af élm‘éh%to be coated (¢.g.,
ukem a); and pol ycythem a vera, |ynphoma
am%%b E?ﬁhggﬁézease and non- Hodgki n's di sease),
mul ti pI eTlny elnamaeledtvoldd edts tatsobpteseratdy ringludérulai teenpiesature control

SySPR SR e 0D 8 7 G BT B0 BB 0., gruth Slectrode 46. The
terdp¥faRRe ‘E)éﬁﬂr@l §y§ﬂéi‘n€ B2 2halhedt or 8501 8XSHRIN BleBBloY 44 BE nBRBS so the

nur i ne) [1ne), Targe granul ar |ynphocytic
drulre akeetmids, 46311@15 hlyappromasttemperemmethaasup'poﬁeIplasma deposition. In a

eukem as, cell 1euk , . as ex lified.
prefsgHe R ety s (S FRTBGE 0] REUTRSS 5 SUER Y] bsing o
cod}eﬁltl ﬂllllline@xamﬁésym’@@ﬁdﬂlé (bobfé!d{( eMiids 1@Fﬁe water ethylene glycol,
nphobl astic | eukem a; B cell |eukema (e
chlewé%‘puopmbe@rs, byydm8ugpethersutliguefied | gasenep-2;. élﬁuld mtrogen) and
q% &gp %%¥tfc | eukem a; m xed cell |eukemas, e.g., B
COmRGHF ™R &1 “Y eukenia and B and T | ynmphocyti c Ieukenla
myel oi d Predsstly athe t@nlgaratugi’( emitod eystdng 58 euk@mtlae coolant fluid (not
nyel ocytic | eukeni a as exenpllfled HL- 60
ShO(V‘fj)() dhrpgly tier dpme @eptrqd,eﬁ% throyeh ia&p@ deposition
, ce
pro(agss?c? gel%étﬂ\?e)é}? Pg%ttgl 9 teﬂ:%trﬁe? lélé gé}]ﬁ%itg%% a;éﬁltalb'l@ fe}nperatures

neu em a; €o0si no
for i@yt elé‘ctiroelld K6 marze (fenngy aboua§°© xealpdut R0€D Siyicd the sibdfate 12 is in

dquqggé%gc?t v{f:lg)lprlé\e lﬁllf,lggg eau@m%%/at@:q ey k@ﬁ'ﬁﬁ’é’é’@t“? ¢he substrate 12
Mire o s eein b e e

seneive Yildasl. , Wllianms & Wllianms (1992) and Section 36
of Holland Frie Cancer Medicine 5th Ed., Bast et al.
Eds., B.C. Decker Inc. (2000). The entire teachings of
t he precedlng ref erences ar%llncorporated herei n by
reference. In one enbodi nent’,” the disclosed nethod is
believed to be particularly effective in treating
subject with non-solid tunors such as nmultiple
nyelona In another enbodlnent t he dlsclosed met hod

. - Y Y T o L,
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pot assium and lithium hydroxi des of alkaline earth

nmetal such as cal ci um and magnesi um hydr oxi des of
wobthmrossmi al s, such as al um num and zi nc; amMmDRCTUSAME/041827

organi ¢ am nes, such as unsubstituted or

hydr oxy-substituted nono-, di-, or trialkylam nes;

di cycl ohexyl am ne; tributyl am ne; pyridine;

N- et hy| Thietdiyasietteodedidét higd aifitinges ar pewdry |sé'\diI’cd51660 electrically

[ rtrlséZhdroxonwer al kyl am nes

nono- , I S-
congigetrd &sgwr%m elgsirgde A6y The PEYIIZOHIFA 081yt pl)oarﬁeﬁ @n ‘the system
40 B RSB YRR Ry St sy ey comeeted 0 he

drual klectrode #§.dinoany ¢aseyethe gldkwel )soantk |’6@8ma$ e hangspower generation or

N, N- di met hyl - N-(2- hydr oxyet h am ne,
trap R, BRYA SR ol SAghg W}ﬁéegr P e e Satag 46.
ac:| ds sugh eXaAm [t ftable Sb%'vfé? so&@é%(‘} '[h%hl.deg% radi B%rehﬁéﬂ& (RF)
"pharnmaceutically acceptable salt” also refers

powerl soupse dpasupdlyinORY aowenpllti pdwer exharitsid Eequehey ‘(hlat 3 h1gh enough

to g gt biny O apcabplone il Ponfatigl on S et 46,

butthbt el URGighoRadredé @ﬂéﬁdlngmda\%s RR ARREEMNE GMsinh.  Standing waves
accept abl e 1norganic or organic acid.. Suitable acids

generpdlyudrsrease plasme depesitipmieflaaiencs, Riypiveyan sealblflatfer high coating

i C i dr o)
outg{lt (% g( I@I%f %hﬁlsgﬁi Lt 1 %Ilrleoﬂ%egés% %&jﬂ%ﬂ pgr ogléngg dgﬁé dnegatlve bias
on (i Jrumhelettredeadd d; a heygialt@eeelfmla&wl £, e, sepdiapididr Gource need be
acid, lactic acid, salicylic acid, tartaric acid,

usqditp Hiduea theegalive biasandhp idpina glegiroda A9 ni ¢ acid, nal eic
aci d, be'f}{é a{ﬁ)l ?' urcte ug@résc gﬁ‘ %ld rPog\;eVCs%ﬂfcg’ qlg%}ﬁ {pg%ercthe drum

gI ucaroni c orm cC acl Z0l C acl
eleetcodd, 46neith éneqsaﬂcfee mamgn@:frdm aoha®mes w dtmit 60 AdHd, preferably 13.56

enzenesul foni¢c acid,. an ol u onic acid. As .
MPE%%WIWe‘W]é‘?Iﬁ NURREr (e s % g&hﬁl@@ﬂﬁ?@lﬁ qf)@ ib@@%ﬁdaaw as supplied
to &8l ¥dkLelectt et UrdhadsCs sﬂfcﬂﬁ‘iilcﬁ cﬁgﬁ%ﬁahﬁoﬁsﬁﬁsgla@&dlﬁrbrga{nosﬂwon

one or nore pharmaceuti cal pt abl
compduad (s)) e»sltltm tberehaphber . ¢ A mwwsRﬁf exfapiphel of tifd power source 60

iyl RE sehesps i i £ gp ool andi ot Shiab i b B eectrode

46 REM hotdioat tat Mﬁmsdtb%@tch %éwweam;e ftthd x@w&t ﬁlpply with that of

tetrahydrate, and the like). A pharmaceuti call
thearﬁ@erptsalbn émc éwhncle is wraplly 6Aohing re¢sirsive) andgherdbe nffsctwhlwmnsmlts
RFono ]%E%blt -t he |olog|cal activity of the
@8%6 FIREEET %ﬁ |y acceptable carriers

shoul d bEpril Q@?lﬁ@ﬂbﬂl BF RF power tonBO df@X iefectrd@ 46, an ion sheath is
i nfl anmat ory, non-i nmunogeni ¢ and devoi d of ot her

formedewhich gapies dhe GE eleiroderts tdbRcams meattively s hiased relative to
the%lll%m%?t'lhhgg&gan Jgldis ngﬁrs%ggy%tgﬁh ﬁ%ﬁéﬁ#g@l‘é}hgagrsngﬂdbmee&t, IV\hthh, in

uniﬁanmer@hgany 0 ﬂmﬂnm@aﬂselgqiaclasﬁ shemscontaiiinlg 1a5er 1 &bh ehe substrate
rmaceut i c? carriers _for parenteral admnistratio
12} i AdIsusgatyeotelichianis| genegg in the 5aEEPT SHhipsi 490 o‘{ﬂ liggand causes the

B DT ST AP SoR o eE Rl 8 BERNEA Mt fone

thetddm k Oncs dieuplaamg thl hm@ﬁrcrsatéch(aniﬁgetn&nﬂcmlm mlt%e is created on the

Met hods, f enca t| n 0S t|o s (suc
droy, SRRSO G FRE WO%FHB% AN Heatjod 58 WA Hopyer from
thel Ry doufcBAE! Thitn %Qtwe gﬁl@tcr éés qgnﬁ@ﬁtﬁﬁls oéclhcon-r chplasma to

I ol ogi cal Active Agents' ey and ons b 68
accAlrais éofwvirdr the montihsmldted qmi‘t&fnf eﬁ:thevchumndaa:ttdder/lﬁ €ires, the annular

an amount of a conpound of this invention which is

sufficient to reduce or aneliorate the severity,

duration, progression, or o 2et of a proliferative

di sorder, prevent the advancenent of a proliferative

di sorder, cause the regression of a proliferative,

prevent the recurrence, devel opnent, onset or

progreSS| on of ~a synptom assom at ed W|th a

. o - o T
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As used herein, the terns "treat", "treatnent" and
"treating"” refer to the reduction or anelioration of
woOheoepeegt essi on, severity and/ or duration of RCT/US2005/041827
proliferative disorder, or the anelioration of one or
nore synptons (preferably, one or nore discernible
synptons) of a proliferative disorder resulting from
surfab€ Y1 NiTat r@hédioflofome dlicoidiich bhemapiles deferglly imui€ases the

or nore therapeutic agents such as a conpound of the
pressiiett ihgiehamper Ao eEor ¢t sdPRmiisEIa RIFBUFephzbout 5.0x10-6 Torr
R n J r. n n r. n n € t M II‘ f A .
i P S B SRraR a SH BHITL P LR BolliPsencrnion
par anet eDurfig forprtbn HEFBCiavticlel sfGhel presergunvensisn,ghowmbstrate 12,

of a tunpo not necessarily_ discerni ble by the
afis ey igRe S 1P eBHE Eheea%@w@ﬁﬁaee Phet ﬂ&ﬁllrélm %{lﬁga&de,% such that the
bot'%'o#e SRR offRd sié?é'tlg@épﬂ@g_' nth& e hfhnldSutbd bbb {A%go@fngly, the

progr essi on roliterative disorder, ei r
ionp hfjtheqddsima tmymbasl e togs swick i14 aff itlwrsubstraie d2 siw eontach veth the drum
S t hysi ol oqi cal | d.. Stabilization.of a
clegHi ) THAaEY Tt BUBEHE o CIoRERS GHSBBT HRADL Y franpounds
with @hdTRop $rRRE 14, ard’ &ﬁfsé?ﬁhf dépdditioh'dFahé Blicos-8bRhinin@ 1hH& 18 on
reduction or stabilization of tunor size or cancerous
the gebstrateolihito. fomg a fidmP3herei n, the terms "prevent",
"prevent ipn” d “preventing’,refer.to the reductian
- cho. v 1aR st b BYTaA A% bt St b obiSGhs BT oot 52 for
subBédlehf @pakitive afd patedtihg ofthd dumdi@blieatdcolayef 20 nthé biatdddayer 28,
of the recurrence or a proliferative disorder. In

andéorgbelfipdavier 34 Abppativrly.onaterd fphipe sprdistive trace layer 23, the plated
i . ; ) .
1y, P IR ARAEHE SRR e he P Blfes the drum
eleatfydeod6 tihea dbstirudes proessr i Died chginmions phscens efl thesestamn 40 is
the ternms "therapeutic agent” and "therapeutic agents’
adV@gﬁag?OLtsobq;ﬁS}sea]é é’ﬁf’f@)m@@ﬁﬂ@htocgﬁ”l ﬂg@sggidmi Tﬁettﬁg sux%ace 30 of the
- . , . .
sﬂ%c?r%?rlgr?%?gl% lggé}g%gor ¥eer ﬂ%{ 10%%1‘ (;d;fé %%drsgﬁssg%%tﬁ%eﬁs This increases the
adltehieneof . then dopptitidn reatbodi rentls, dihent@nmitiinetapeut 3,c which
agent” refers ta a co nd of .the invention..In
corEap O RIS RSB GHEHE Lo e e Pt R BElee
agent” 1 ifgr §04963naahtid SIdBIvibR & & YIRAYMeRbdS 88, which is an

invention. Preferably, a therapeutic agent is an agent
altanhvittle élsctkoviswappatise taudlesf druh orlectrode Hefs dndemapreplace the drum

currently.,bei ed_for .the.treatment nagenent ,
cleffiadseih e Sy Dy B b On Bl Bt 06 O Ly slectrode 64
areQWiscPEed @ DaRideet Y. MDD Matdnl B0 8f696 AS7 UAE Shdvei B FIG. t1bEthe planar

term"synergistic' refers to a conbination of a

elegttnfsotrh sncdides hebackipgnplpisnotaed an dendgtinghlayepds, (viieh elegtrically
. prophyl k enapeut i e ' ' .
PO e AP eI bntf et 3 B 2 o
supplydip ar @otdnt Cluef freed thaf tetpeaiae n@hironsytent 58r @i @sver from the
e.g., a conbination of prophylactic or therapeutic
POHRJeTOMEDE GfbFonibe Plange el?§€0‘£€f 6#’-0&@? BRI %ﬁntr@ﬁ gysgm 58 and the
po s%ul%fe 6t()ha‘tf'e Eeﬁﬁ rd?s%h@s.%g %Bﬂ&eoiﬁ P!IG.SQ \IJI‘I&Q 'tife%m erature %ontrol system
admnistration of sard therapies to a subject wth a
58 piaphgdsahatényeraineosfobe plahheelabirddeto4 4ml the ipowee sdumvee60 supplies
dosages_ of a therapy (e.g., a prophylactic
PO tA EPRICVE Blafeght ) and/or to administer said therapy
| ess 11 eBaRl il ARH R A BrfcRI 1thy pASSRGK IR MAtd? drying at
the adm nistration of said therapy tg a subj ect
thewlrying uhit Sddthe ismgptiateel 2efnby bafad asfoss diedcandectaypypliter76 h€the planar
preventi on, managenent or treatnent of a proliferative
di sorder. In addition, a synergistic effect can result
in inproved efficacy of agentss in the prevention,
managenent or treatnent of a proliferative disorder.
Finally, a synergistic effect of a conbination of
therapies (e.g., a conbination of prophylactic or
t herapeutic agents) may avoid or reduce adverse or

o, o Y o o, S Y



10

15

20

25

30

prophyl actic or therapeutic agents) to "manage" a
di sease so as to prevent the progression or worsening
wofhodslesdi sease. As used herein, a conpositi onPCHAIS2005/041827
"substantially" conprises a conpound neans that the
conposition contains nore than about 80% by wei ght,
nore preferably nore than about 90% by wei ght, even
clebBé® @F @itk HalbottorPEefdchan adluubSaie by d\i@b&latabo%ﬂle conductive
nost preferably nore than about 97% by wei ght of the
plagg A BY ﬁoﬁep%eﬁqys@ataa@% ﬁxa@pke 8k syitable Waggn distances F between
Y r
thecsglﬁ?galftﬁsﬁ ﬁagé} g%t gﬁﬂ%‘{ atggg %igtehf%mta Sut f?&qtlllh tels to dabout 13
mlkbnnmﬂe:rst Thﬁts;e}@arﬁﬂlcﬁf éisahbeyF rmo*adéshanombomxhctgé}%@mm@htveen the

of desjr r oduct ven nore preferably nore
subalet 2559 M%@HYC pipte; e yeritagicto she ptar Cutepnas el the drum
ele@t‘i&{eeﬁ@k\]vﬂicﬁr@&tﬁaétgm ggt@d}% sofebYs @Fﬁghstub%até rl‘? Because of the

esi red produc erein, a racemc m Xt
planeamguralaod noﬁ@%tecﬁt anmaganan,t the ptemaraeidctahkatﬁﬂ 15él%:mht fa forming

or antl Jelative to a chir cen
FEF e IES Rhe BOhsEn TR TR UG GHUERR S ASSEs AGPRETVE, the bottom
suretR NGl SHRE 's@@ltﬂaﬁé' Py SHABE heBhintclivk 1R8Tb Gbeth substrate 12 is
di astereonerically pure, diastereonerically enriched,
fedzragt ﬂla@mlcelmtmdaﬁés of the corrpounds of the

i nvent i on.Enant d di re
be. roso vaE ReUCHR & 180 RS AR R RERBrb AR Mt 5% i6iPheatn i
foredstvRich @a®ks tHeycotdhdtivenaum 7088 B@@b’ime HRHVES self biased relative to
chiral phase gas chromat ography, chiral-phase high
theplasmesy Wethe ebambpiidd, endiseHss rzmy Asddispypsgrjapgyen ghet ina sheath is
ryst al
neE RO BER R SHbS R SRR W, 3 Rl o produce
a dbln&ﬂy QTaebmesmcﬁmnomhﬁ)mgO&yebﬂ&Imdhe‘ sabBtrate 12. This bias is also

er eorrerl cal or enantionerically-pure

t -
geneﬁ% HiEp h%&lf‘atreége Pﬁé&@ ntos 14 &hgokat %ﬂdy%‘és%}h%v@la*;eoﬂéﬁ gwganosilicon
rﬁg AR "tb Be idefl, F%ﬁﬁﬂ? $n R &QH&P Ef‘gﬁlﬁ{) ndf3fi plasma with
ventlon are de i ned herefn by t elr chem ca
ions tthareinu r@se dncdplasme hesrbeal creviete . nefitereeDE lnzmnmaagd id @eated on
bot h.a chem cal

f d
thec QBT B b A S AIANCHPE S5 GRS Rk BE poveer
froR2 B ﬁ%&l bfikee 608 TRRMHGR caddel UBhYNRTIS tﬂ@tsﬁfcgh E‘ﬁh' MSsma to

of the compound's identity. When adm ni stered
acqgmrate bavarg thy. qowucta/enﬁmte ROmetecardingly, tho iong éwbmbalrdadhg tOp surface

14 a% t};ﬁ: ng s%&ge %a%g%ﬂtﬁla%}cﬁd Ie\(;cg%{ilﬁcénfe %tﬁt fbon }Lfsrergarl]lses (r:ovalent
borRiAg rUfShﬁE&fjcdrﬂ‘alh ?I adBporn@s gl B8 topesiriet atse darfdotBhsequent

in a pharmaceutical conposition. As used herein,
deposiona depsiligeareonidining layer b&)mﬁmdbstme the invention

are sepanat f eit

nat ur al sAgu‘g‘g}e tﬁé;ué%% as e%{[%p o? rg UIIFHg rh& %é 3%3”9 the planar
clebiadcedd alay €hint by @ousd offd)thé ré@yﬂ%ﬂgeipo@l ep Qﬂd‘tlsﬁo*&h QmPE@' 10) for

reaction mixture. Preferably, the conpounds of th
subseapeht enesiipa aﬁe Pritsrame\at sheeomdurtivedrse Levse Raithe @latedplgyer 28,

end R R B R o4, PRIty TR G, MO B W gl ayer 28

and@%he G layecdhpmayibd depoditeé as the essuiltivg fiyn 6Rlegids thé plah@ electrode
isolate either as m xture_ of stereoisoners or as a
64 i A SPUPEOHLPTOeD, Lhinin PENRIATYY WHoR Besaie 08 he/mlanzs aepn-contact
nﬁ&%&ﬁﬂﬁzl%gﬁ%ﬁEﬂ%ﬂégﬁn that is "substantially free" of
a conpdﬂ means that the conposition contains |ess
t han about 20% by wei ght, nore preferably |ess than
about 10% by wei ght, even nore preferably |ess than
about 5% by wei ght, and nost preferably |ess than
about 3% by wei ght of the cagpound. Only those choi ces
and conbi nati ons of substituénts that result in a
stabl e structure are contenpl ated. Such choi ces and
conmbi nations will be apparent to those of ordinary
ski II in the art and may be determ ned vvlthout undue

g o .
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wherein RO is defined as above; q is zero or an

integer fromlto 7; and u is zero or an integer from
watwedssMn anot her enbodi nent, in the conpoundBCT/US2005/041827

represented by fornmula (1), R5 is selected fromthe

group consi sting of: TRIAZOLE COMPOUNDS THAT MODULATE

HSPO90 ACTI VI TY RELATED APPLI CATI ONS Thi s application

cl ai ms  t Afothen editdbled totdiduratinofor sthengbtep#d ingdt indfuddoboth the

60/ 628,979, filed Novenber 18, 2004; U.S. Provisional
d%%lleﬁ&il@ 4rpndicthe plpn glegisale ¢4 Wighinathg same shambyls.  Hig allows

the&%n Jc@réﬁes gg %gh t%giah&aéléc%dé\%ﬁf tg %/ag}gﬁ?eQﬁﬁ sa&% ln?/ég mechanisms

entire teachings o
48, appick Gpdadl dAsamt mcewurgrqpoolaﬂs dndh dreeeby miucreefappaarame costs. In use,

en@a&?ﬁ%d%@é Y %@% %41 gé‘ig " FH%e gﬁglﬁﬁl@a deposition,

whlD B SRl eﬁécﬁ%dé B hect%srgmﬁﬁls 'uﬁﬁ’s%ﬁt A@cﬁf‘ﬁﬁaﬂ? &devives for depositing

currently available chenotherapy remains
the Lwondtdétst dotce rlgzyerazid théh plap:ﬁdol@m@'sl& dndrort the tlﬁelpmrl 34y mafy also be

th
oo NS, SR BTa bt SUGRL ool A aPe X naS L oy the presen
1nV51ﬁ[cﬁletB bk 'd@}btgsmad tPa E’@ntinﬂMﬁ’sJ I%@Qesb.n the devel opnent of

t he mal i gnant phenoty wever, a conpl ex network of
si gnal i névgaﬂml;agrsa g@r@mt@nemé @1 aq@ﬁl@ratfo@rvath A dramglectrode 46

andln{l}'e he aéljl'axoélétt o) 0{661%% :%%raﬁﬁl gge(c?l én{ar G efe ec l{){%é %tuesgd Pher than a

soufd¥edleftRE€and & tdrBetWidcids@d. YThe fp@bvef:bdtdll&ﬁ@ﬂe b@tﬂlﬁzr@@@f’the plasma and
that acts on one nolecular target wll be fully

becepes deatvelynsalfibiasesl. dheraly e¢pelofpingnions vaharthe Pléatla toward the

eins fi»C

o O S RO o 1 B B 2 TR E o, rolpe el

sert@nfpedaisify ehamidpedited rcoativg, ook renbincet rths pepertipycdf ths silicon-
ultraviolet light, nutrient deprivation, and oxygen

Cor’&%ﬁﬂg\}%}iefé%. HSPs act as chaperones to other cellular
proteins (called client proteins) and facilitate their
proper folding and repair, and aid in the refol ding of
Desafmiod ed thel Centuctiveol sien DepddittoreP meess sy dredlirduitization Process
fam i es, f HSPs.. each havin own set of
by ot ef neAfen i Rietrianinye [end SPlte dontedhthe pibstate

12, 'é'gglti‘oﬁﬂ‘ rﬁét@ﬁal RSO po S df A th@ RRUHting -fi1R 620 dRYafE MM $o form the
ina cell that I's not under stress and increasing to

corglpotirce maoe%yan 22, thel plaigd dayrer 881 gsBor tlhnrt1etiayqrc3|4 oThllH@p@@des the
cor e i R BB Bra APHIADE PR R Bl e aF LSS elestic

cirdit@! ﬁsraﬁscuééaa abbi & ke Unah@ivesraol 1?@@9@ tBé Plat¥dShyef 28, and/or the
protein kinases or_ transcription factors i1nvolved in

tie dpyprald mays eardt borflepesitedaandupitarnesk uping @ Iseigst of deposition and
{
phcgélg%lrgé @'Il onX@yQ@egg %%E%@Egﬁt{)enﬁgsélgc\#?%%gﬂﬁgbg EJees%st exposing, resist

developigd, Aad tetohind) ke d2g@dnce mﬁlsuaﬁteeﬂmqned fey pe ogried ab dosired for
of cancer are descrjbed bel ow [

partipelasipphientions Fyrpplenel wﬁab)@ée%}queg aﬁe?dasebsa Byhp 597 patent.
factor {_g&rﬁ@ Lrti I o' thie gf&?{r{%%ﬁ\%ﬂt bil tH4P !iﬂtzﬁlde%ﬁ% Ing ?%)eﬁm (e.g.,

cells. as an extra ul-ar ona n
theViRB( aisles 82,238, B2Ar arglr 38, et dorsthainid layer Batedemisited on the top
yrosi ne_ ki nase portion tha tran mts e external
Sur S\Ztowfstilaﬁﬂ}cofl&oflﬁém%&yéh offAg AiCHsspq abqygy thig gay occur in a
COIRY)]%BI%X eSSt Sioﬂ Ih 1A BR QBRMIﬁI%?l £r 18 stabilize, which
mal 1 gnanci es, suc reast cancer n cancer,
increasst athesiona m:feth,e @ diaygas’%ﬂrﬂocthe anbemsgontamaing dayeyrpl & al Asy further
associated with a poor prognhosis. c-Kit is a nenbrane
receptor protein tyrosine kinase which binds Stem Cel |
Factor (SCF) to its extraell §I ar domain. c-Kit is
i nvol ved in the devel opnent "of nel anocytes, mast, germ
and hematopoietic cells, and there is evidence that it
plays a role in several types of cancer including
Ieukem as, mast ceII tunors, small ceII Iung cancer,

N a o - - - s _[ " . N o,
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Activated ERKs play an inportant role in the contro
of gene expression involved in the cell division
woyalemssa@apopt osi s, cell differentiation and cePCT/US2005/041827
m gration. The transform ng protein of Rous sarcona
virus,v-src, is a prototype of an oncogene famly that
i nduces cellular transformation (i.e., tunorogenesis)
disbysseDaboegthatie dayer Basayaet depbiited Hys@letiasal@posision wthniques,
to conplex with v-scr_and inhibit its degradation. The
suqBCRs ABIterigi JAPYT BeRoSitions 3ok i VAP \iPRSIERR-onfer example, in one
[ 1hse f
enfYE 00 DOATR BRI ER S oS RSBl pBALL I W) otc
20 @cﬁldﬁ’emlme@ntﬁmmg dinend® vath gdnedti cmrmmtt (é]@)aﬂnagmemmntﬂwver setting

of Hiegl] Heed {9F SeRTRTTAdH S poe A TaBprRABE colpargan g ot
o e SRS s ER R US, mf@g%n 169/ 5P ERL N enerany

I'S |n i'sr qU|r

inchEk R ﬁre§§u@é & Ghe RRAABAE TREERLMES nlak) be tEOEHBHERLD R discussed
capabl e of binding hornone with hlgh af fini t(@Y

abarieh wichi Alpves a ph@tlrawus orecess tasmonuinetpst e &H( aghighese e gortions

to.be usef ul .eat | hornD ssqci at e
theﬁ%f 36 € }%re%eglt nveﬁ 1%% éﬂgrga‘%v ge(?h %qugg?qrs %gtt?rbrhgotlhe tie layer 34
ma§ bRRERERO fropf Beehimb&al). causes cel | cycle arrest and
apoptosis. Miutation of the p53 gene is found in_ about

hal f of Alfter theredaxesRddy éemamdqglatftrwbt% tlF cqnductissirace layer 22
: I n
s TR A DB R M Sy Al Do FRRGBYE FELE fryer 34 may
be depghab by coﬁNelndeﬁe)l ptepm&&)rhashlqu sivhwe spattdritige vamir deposition,
wi th Hsp9o, ted 53 f rms a nore stabl . .
AN A ylBngs3 R examplesth ?ﬂ%?mg‘e@@ent» material
forr@hé BhiRevE ¥EO rlzgﬁt 'Zgniﬁay ﬁe %%%M@ Fi IR ﬁ%&rg%beg\é it involves
p90 protects t nmut at’ed tein form normal
denmsritngoi setedl dagtegioHdatd on etﬂltﬂ'Ob’lthmaith i Tle $ezdflaydrfie typienlly the

[1. 1 hat t at ed i1 d-t
saufe Sateigh Pk fop T EE BendRly et Bt the se Ber of the
mafRAB B3 (KK AAhctRR3rdce 18Rr Q@ﬁfa?%%@gﬁh@tr&?ﬁu@c@f’eﬁ dn!?@the top surface

normal transcriptional activity of wld- tz
36 Wiffthe tie layerddypibxd RG mgm:tmnepquwmgp@ @bpm 52@9@ rWatts. The

regul .ate OM/OX en con
spu g it LOGR, e o LRy e ST o SRt pressore
e B R Lo o§¥€%ﬂn““%%%%tt°?%§%?eﬁ%%?%1“?%%&: o Btdsureinthe
chasispgi ati on and aI lows Hf-1 a to accunul ate and
conplex with Hif b to form an actgyetranscrlptlo

conpl ex thatch a@éﬁrc foqt wttaing they pesdi Brdspenste dicerhastber 40, as
disk@ssaf %ﬁo‘@@t Gzhﬁéﬁe@&)@naq E§ﬂtﬁhb@sﬂ 1%& \éa[§ %ﬂnﬁfaoﬁﬂg QﬁeijEC icles, or
growt h” fact or ncr eas% ﬁ

a I's assocl ate
pomohh thervof eafshel prseEahesiisn.afite ahqtmlm for spgutesing theHepd thyer may

een shown_b tational .anal ysi.s to be necessary.
alsp gt PSR AFRTRET 61 Thof HEToh IRaUETR: B S 140y oftls allows
ma'tﬁf%@@or' ﬁe‘%i/ee[ay@f( B 8288He sEedTBYYr bERRI cdnB@Sve HslicCR émz to be
hat it may play a significanf role in the surviva

depxmtcxbmquelhtlﬁlyanca ctdmanu@mprecress: gt sepreate iwnmtheeplasma deposmon)

Altiségt}relt 1I gtll 1\_/}5? gﬁalggqctb I Sp&l P}ingg {l%%%cg atpfgtarﬁp% & saep:ag?egglc)% the chamber
40 RHIREH 1RE cIAH B T8k @ﬁﬁerﬁ%&?@ﬁ@ﬂ%@%ﬁ oncopr ot ei ns t hat

are dependent on f ol . I'n addition,
because Aifier dhwiseashiayat obftha cpmtmtlvqa drapy iyl 23 is deposited, the

resgg ing jglpggg}g?% gxph%g Ir a%eéljlglr;l tg% h%gt de ) I V telaﬁ%%l/ layer for electrolytic
dependent on Hsp90 for survival. Nbreover i nhibition
of Hsp90 causes sinultaneous,  nhibition of a nunber of
oncoproteins, as well as hornone receptors and
transcription factors making it an attractive target
for an anti-cancer agent. In fact, benzoqui none
ansanyC|ns afantly of natural products that |nhibit
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- NR7CH2C( O) OR7, - OCH2C( O) NR1ORLI , - SCH2C( O) NRLORn,
-NR7CH2C(O NRi ORi 1, -0OS(O) PR7, -SS(O PR7, -S(O POR7,
woRBI6BEEOUPR7, - OS(O pNRi ORn, -SS(O) pNRLIORi i, PCT/US2005/041827
-NR7S(O) PNRi ORn , -OS(0O) POR7, -SS(0O) POR?,
-NR7S(0O) POR7, -OC(S)R7, -SC(S)R7, -NR7C(S)R7,
-OC(S)OR7, -SC(S)OR7, -NR7C(S)OR7, -OC(S)NRi ORI, ,
latiDe( ShNBkAbIE, the MZOE(nT) AR InittaDCbNB&CRT in a solution comprisin
P géc:(( NR8) Ragﬁib NR7C( NRE?)@ R7, a%%g ﬂﬂp?fB SC( NR8) OR?, prisine
75%|\(|hy@@mgg)dqyomz % (_bg Npﬁlagpaqueous composition

M L S oS S G s

avaalab&t frénat Ieahr(&laﬁ dncdl AFreepdae ey, andfér theRf’raém desﬁ%@naﬁfonrR(éNAh)LEAN

occurr are, independently t| onal I
PCSThOE T Thisch! luglopyFpmogs o, e#&ﬁéprgﬁnwﬁ% v B wéml surface of
o ol S [ s Sl Mol 8 W%%?“??é&% bogfium persulfate
solxuymi oabrlnmeydlalbaravamhlm nébiny Ieatesbi tIu¢ ednthat ehocyaley designation
[ substituted aryl, an optionally

||
REUETCHor Sindlet Bgsiing fam o el 33 Y e acid (H,S0,)
al k ; t.i d t |
sofifidh. b pRlipg AR B PR Rl B pRRLE SR fipining portion

of 8 c@mucﬁnakﬂaye By&aSt) dmbp@fﬂ{el@ébd lag#x. Opti onal | y

substituted al kenyl, an optionally substituted
al kynyl , Materigd dorofha rerpaigingsiorion & héV@l“B’éiPP(? fracglqyer 22 may be

- n
e SRAROP 4 B PHELARLE g, RORBATS b, n o
ernabd!ih)enamoppdrlrﬁzﬁtaﬂuilyfoﬁﬂm&bnﬂmtm&d tiaed Elyé)lam/ Inaydm plated on the seed
optionally substituted aral kyl, or an optionall )f/{
lay@ubg placingete mesudting: Alnkin a solutimp gompusimg abawddke H2S0, and about

(Set he*r wWith the nitrogen to which th@% are attached
23%0 W SBBO: oﬁévnynféeﬁstabmft%w ﬁaﬁ%m@téy rlwprélﬁdé% the solution to

ona S st t ut t er
1 s R faerd VPR Gt Eita) B ARBREY Y aiepletinul Bower sopgee, such
as% p@w& mméeoava@ml% et thé ite deSighfete weyd aMRIONT Mdlel PMC
4. In one enbodi nent, ring of the the

IO&fBRqa%ﬁ@&@graﬁmaMﬁ Boyer) Squlﬁotwlan@%bf eYpileble from Dynatronix,
of m,lf}la Wlazgggemt) ngl/e olgﬁmf)?atfirﬁgsls rc%ﬁlrp?e?tg nﬁl%dtleb¥ayer 34 and the

coﬁf&ﬂvéﬁ@ﬂ&&ﬁb’r@&)&r@f&@f@r-pé’ftérﬁnfgapht hal en-1-yl)-5-nerca
pto-triazol e. The present invention also provides
conpoundgaﬁﬁm%goﬁ ticotapren 4 @nd)the cppducking tiage ddiee e, may be

P SEY Gl apennebl pupalhoySOLAplRs g e covativns

phoﬂonaglsﬁk whiich magi e ameoxd;ed’)n s derd Shabal; afld)lma.y Be (nbga,tlvaru'ﬂ positive

|sasbst|t ted er t he _phen
Ph?@feéﬁﬁsf‘ﬁe frEgteg o F w?%&s%d 4t gt %@f@ﬁ%@gd fhetinp surface
24%5{ O cof@Me #ack aih)fé*' i@oxyrhe %ho@cﬁbglgp '%Hbeé Whsliddt #ifg standard
kenyl, an optionally substituted al kynyl, an-
larmpaturrgmblhlqubmth hottrelersy Sugablk yhickress ﬁptth@phmblyesmts range from

tit cycl oal ken opt onal ubstit
bR B bRy I0 B o PHaBRCIR: bin BF FRbossd o both sides to
ultﬁﬁldl&rl?éh't Yor %ébﬁﬁé ib&sch ARk @ApYbiotAN TRIs @BlihYs the portions of

substituted aral kyl, an optionally substituted

thehphtogarasists iyt arhyelr eovgted tivythe neaskosBeatusgthe hotkomdimdase 16 of the

subsgeF%) ﬁgisoﬁicﬁpz%%ﬁﬁg&}g &yﬁoregégzppl@g (55) &%%Ogte%( s(‘jf%ﬁﬁ 16 is flood

exposbd) PORY , uirehiFskel QdPidns @F thS(Photdbidts Affd), thed i delelbP& with an

to five substituents selected fromthe group

appropisate tsohgnbf larthe seseopiahqueoys hetisty, (g ddutal agyequsasplution (e.g., a
optionally substituted al kenyl, an optionally
substituted al kynyl, an optigpally substituted
cycl oal kyl, an optionally substituted cycloal kenyl, an
optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted
heteroaryl an optlonally substltuted aralkyl ~an
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formula (V): (1V) (V) and tautoners, pharnmaceutically

acceptable salts, solvates, clathrates, and prodrugs
woheteme$741ln fornmulas (I1V) and (V), R and R3 BC®US2005/041827

defined as for fornmula (1); and Xi4 is O S, orNR 7;

R2 1 is an optionally substituted al kyl, an optionally

substituted al kenyl, an optionally substituted

sol@hdsy £oth r1s”1\1|ig Stult QrS% ko atsoHp 3 9% wY %1@%%b@ﬁhk¥érbo&ﬂ?e or potassium

optlona g@substltuted cycl oal kenyl, an optionall

carberisse)imapt belapudted npdl desjred paﬁempﬂnemeﬁgd ey Bt top @tlré@e 24 of the
ally substituted heteroaryl, an
Con%{l%(ﬂwet eg%bggt ituted aral kyl, or an opti onal | y

subst | t uner hied praombisy lis Rﬂ'ﬁledf e ABEMOE by BHGPrayéd with an
i ndependent|ly -H or_is selected fromthe group

etchagh §q>1§flp%qvlaﬁh a‘ﬁhfiﬁr}b‘? Bevdions ok the sendugtize trawlwer 2Rrpot covered by
the%’ §stﬂl Ked élé(ﬁHﬁQEltsf tfiﬁae&aﬂ'l IﬁeeBY s 5\918% l: %)Pﬁgon for etching the

S i onal y su
cor@ﬁ@ﬂlwﬁ&é Lay@rQZDM:lu@Bﬁh|SM1u$1@ﬁS:btnF)H§1ﬁQ a‘bM@tl PRbICEBY tveigBN H, SO,
optionally substituted heterocyc , an optionally

andsabosit 210%% edlatsuuy B.0%aBy szidh HRid,Yy Tfhkikbsdhlﬁglé@ses certain areas of the
heteroaryl, an optionally substituted aralkyl, or an
topayriiaem éHIOf theibis daver B d1-he ther egndbiiipe tr@erﬂayejam;sl patterned). The

ot G e BT s O QY gpﬁgﬁozg@r e Y —

onfherphe&ﬁﬂﬂh@eaphﬁcrtemﬁqueam@ed ndependently - H or are
selected fromthe g roug conS|st|ng of an optional
B

subst i t ufélgr Belegrduciire Bpes lare 2 ys BaisERe: theci laméﬁymay then be

I
etc%@?#lthﬁ?gglkeyrew tfn? Ms&al %&(())g ; on t@@luﬂe '\Qﬁ‘i?i& Ite%ges the portions
of by (Iieolaydn’eﬁyhot mam@tbyahalctqsslsrﬂdad tpihbta)trmt hetresomydd yf a suitable

encfgoPhu Gt Hebbe Sin fice ot e § Stet piperte about 4.0%
by %vre?%}hylké)lglﬁ éndagbéw t2l 2 ‘%gln gisg;ﬁ?%Mﬁ(gé dl"}{gzexte &I%Hglfli%l may then be

ol e D P YR D G T o

nem@ﬁﬂoﬁRWhmﬁé@lﬁQﬁcom?l%&( 1B BRFtoré3ist Hﬁ@/@l&i\ﬁa &pped from the

The present invention a rovi des compounds
top pupess#hoidie sgndustruirace owcylt 229y thenleptioay swiase d 6 of the substrate

12. plf‘@ﬁ%}i ﬁgg IIﬁ%J %%o ?D%S?l&hﬁ% ﬁrelf@% ]Ep% \/\?19 ! S\{l%fl %szlnsing theoﬁlm with

dei&hizel R bePAd2 ané/oﬂ%féerOtheth‘éHm@ BtﬁpsN Qﬂyn@%& meZ and other
for each occurrence, is independently N, C or
convgntggpal g caneRieps rRAhe; r§sulﬁpg ﬁ@ﬂl@éhpn B S%fmt%@m 9eparate
t I t b
riS ML P i 0 D\ My HEpH L S SHABP i
appiodisdnst ut ed cycl oal kyI an optionally subst i tut ed

cycl oal ken an, naII substi tut eter
o ontT ofa FEC AR ¢OPEprept P pio b ASt Fiesde the conductive
tra&ué?ﬁhittw RidalB8 108" RALYhduchle BRLd GRRE X sBSHid F’E@ anclles 26, 38,

ar al yI an optionally substituted heteraral kyl,
26’ cgrach 38’ Yningteal fguﬁwa@ndm;tlva treab om¢114‘5/128 rrmyHEt @poateldymd patterned

in tﬁnﬁ% K O)e(l}lm 9 r c&ktgvé-f até? r%%?# écg 1? 529 Ma%era’l for the

condg&tﬁ)e@goe cn@ﬁ@?g\lﬁ)ﬂca?%@ deg@éﬁﬂé@%)a% or affer N%Sé(ﬁauc‘uve trace circuit 22
- C( NR8) NRLORn | NRS) OC(O) R7, -0OC( O OR
18 pam@g)l (]I(yone m)emmater@d:@@)tmcondgg(l@ ORCE, 01rcu1t 28 is deposited

Nm i[r%% %@emédﬁ%% OQ?,OE& pPotoresmt may be

SC(O) NRLORL 1, - SC( NR8) NRLORL 1, - SC(S)NRLORL 1,
- OC(NR8) R7, - SC(NR8) R7, -C(O)NRLORL 1 , -NR8C(O) R?,
-NR7C(S)R7, -NR7C(S)OR7, - NR{C(NR8)R7, - NR7C(O) OR?,
- NR7C(NR8) OR7, - NR7C(O) NRLORP1 , -NR7C(S)NRIORL 1, -NR
7C(NR 8)NR 10R H, -SR7, -S(O PR7, -0S(O) PR7,

- 0S(0) POR7, - 0S(0) PNRi ORLU - S(O) POR7, - NR8S(O) PR?,

- NR7S( O PNRIORL!, - NR7S(O) POR7, -S(0) pNR oRn

~er~I ~\ NSNS N\ N NN P~ N R IFNA /AP~ " NN\ N
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R4 , for each occurrence, is independently selected
fromthe group consisting of H an optionally

weoeubsitocs 4t ed al kyl, an optionally substituted aCkaisyios/041827
an optionally substituted al kynyl, an optionally
substituted cycl oal kyl, an optionally substituted
cycl oal kenyl, an optionally substituted heterocyclyl,

formed apd bevsikyd s4 I top WtuEsbeBOVS theddbr@ptti@tedck Kircuit 28, rather than
substituted heteroaryl, an optionally substituted

on Hreatopyurfagin24pt therramiyctivigizes cliewt 2R etlheoatugive tage gircuit 28

Y.

e NV I8 AL TR e
10Rn , - MRBG{Er Rhbodiskat, thSCa)dRBTyve tr&é(@)clﬁﬂm and the tie layer 34
-S(O O PR7 S(O) PN Q

are %ﬁﬁr@zéo %mglg)ad %CQP‘iuCH?é?( PR 5a§u1588v el hwrﬁa)duces the FEC

art efeg%ntgsl aye %a @@ aelssil’io glw e, Gonpeuy aﬁ& 8 SRy ﬁ%@%?,daﬂer the

formula (VI1):(VIT) and tautoners, armaceutically
comluctem amdeecmaitt?é anddhe éit dsyer G4 atdwpatwse;d, arsdedlagelr efgsaterial for

wherein: Zi is.-CH -SH, and X 2, 1, R4, R43, . .
thepfien R dioEb T s B8 SoPRh dolfted duelepiRivtic plating
Alt@lln%ﬁvélﬂl o) itRle mafePIARANES chRMBe: HR& &PJMﬁaﬁcMh'elc)onductwe trace

) ’and tautomners, phar maceutically acce
mrcsaﬂ 2& prasades adeagatednmlhycat adesiem betp‘re@u rthggom tl@fatrace circuit 22

and F B o i, et B ssdmad ) hhor bl | ©
et hyl, nApedByositioOfHeOdnkuctive BtHcY Icirc it P8 rﬁlé@} then be pattemed in
n- hexyl -(CH2) 20CH3, -CH2C(O OH, and - C(O jSCHZ%
theRmgnthapey dicesedctbove dae enaadustye trpce pisquily 22, edqegrdingly, a

t
el DARBEORY by 8 (RG] SRAHRUTD RS Dt Ut bl Spncucive
traczyditonite8e e resultingy o ol el berdtelgd tRIbfihsthselreit gaces, and the

fromthe p consisting of -H -OH -OCH 3, and -

ph mq;@@aygwa%ﬁsﬁlnpg d.a81diCrssad #h3% t he group consi sting
of -H m{0WEC %_hm%S’ of %ﬁ’eoi;fégéﬂt  in9Belidy §la9p£19oo¥ﬂcluq-§h§ddltlonal
present invention also provides conpounds”having t

corfdoctied @adel cticnit{ be§ondntle tcanduotier sracepbiscuinZ and thaldopductive trace

cir({ulﬁtef t,ﬁ?l 5 al L Ecor)ggllg%{geft %?ce@%gﬁtg%%%ip&g&%eﬁ o ' utgesfned in the
sanﬁ@ﬂﬁﬁﬁéig %Qtdks)éussgl above s %hé)éon@(la'flve) trgoe c\fﬂc%ﬂ'ﬁ Ma“t%e conductlve
2, C(R46)2-C(R46)2 , ,
trac@(q&cp,@@@S) Y4 1, Y42, Z, R4 1 R42 and R4 ar e
defined as v ne enbodi nent f or.mul
e 1o e PR RS SO B o L S X e 34
(e.@] e FEOWRICIea! kX6, 1WaRd @60 aRd lexshduémg &&wwer 22 may be
cycloalkoxy I'n_anot her’ embodi’nent, in formula
derraitad py thefencswticr 20nef the siiconsontaining tavey 18f mmaﬁerned in the
t .S .o
sam® h%&r, as (ﬁ% I(l)l%;(s)(/a? %B%e ol; 9r FRE %%gf%}% é% {rflo F;%?(S%By ﬁnVerghoo t‘qgllat include
the@iﬁﬁ&dxb@?ﬂﬁbon—bdihtﬁ@lﬂ@-lh?er(1|8)<Qe,g Rﬁa FEE aablegue’d 26’r 8, bhd38”), the
group conS|st|n of -H, nmethy et hy
sﬂlp%mrggwng 3& P benetgl@ﬁdy plongewltbu‘ghlm tl@ éayfer bifk @pd/or the

By S R o RO,

i n fornulAdtet pMyma ﬂeﬁomﬁoﬁﬁﬁmwﬁltﬁaﬁbﬂ,bﬂhy FE@M&BS df ﬂ&- present
| ower al ko% or -CH In another i i

nmbodi nent, in
mVF%thwé/e(qo uctiyg sireiitypn qlw %@Jﬁ %ﬁ%@iqﬁéﬁﬁﬂm purface on the
(1

oy B O PR R o, A é?%ﬂ R B bad pr othe
devatdsyby. a ivarietn aif venventiooali mmms such dsovobddr dalls, Xpflowrselder, thermal

O X44 is NR42 and the other is CH2 or C( Re) 2.

Preferably, one O X44 is NR42 and the other is CH2. In

anot her enbodi nent, in fornﬂba (M), Zis -OH In

anot her enbodinent, Zis -S I n anot her enbodi nent,

the conpound is selected fromthe group consisting of:

3- (2, 4-di hydr oxy-5-i sopropyl - phenyl ) -4- (1, 3- benzodi axo

| -5-yl)-5-mercapto-[1,2,4] triazole;

I - 1 \ =
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conmpounds of fornula (1X) are particularly useful in

treating cancer when given in conbination with other
wanvic/egmcer agent. The present invention al SOPOTMS2@EH41827

conmpounds having the formula (X): (X) and tautoners,

pharmaceutically acceptable salts, solvates,

cl athrates, and prodrugs thereof, wherein: X4 1, Y4 1,

confkéssich bdRdingRSvirdRbéndif) indeé 1dad, bd?&l@@%ﬁ dnp th¢ Bkéleflco@dingly, the
as above, The conpounds shown in Table 1 or conpounds

FEfartiggs P%thﬁmreseﬁbr@fﬁwlorbtretuaeﬁlb#eneh?ctr@miamﬁeeet plech gsyball grid

C t
arr%féﬂ grﬁn%?.g lg p%%ia §sd éﬁ{glé/ %@cﬁlzlplétgalfléa aﬁ l%ﬁe{r plaﬁlgi 1§d t e hke Such
ciraiits Hagp packapel canhiesr daézygxfedofmﬂ usedh emyteﬂmndﬁgrc&datzt mnludfng but not
. Hsp90 cli proteins. Hsp90 is. necessary far the
limiiel 46 yeaor GRS ABY e PEiE ;de‘tlf’fc‘? sl or pRleta deigigerp prgjectors,
canBfiy, ¢ g&ﬁés&ﬁahBu%EQ%v&HﬁEﬁdﬁ%@ﬁé |nd|cat|ng that it
ant e

may play a signifi rofe 1nt survival of cancer
cells and that cancer cells may be nore sensitive to

comalER bR S 4R TG RER AT Prel WarEsa

herei n, Qg idiRUtBAR Sl ROBLITRES Uik Calhiyabhe CRP! ﬁ'ﬁhﬁfacturmg and
salts, solvates, Clathrates, hydrates, polynorphs or

chapotatizings the HEH@ @ﬁlcle& of thoafredent rmoanfiony {Sievtrak of thei toehniques are
er.s anc Al tho enot her apeutic
emfg SR S5HR, A el b e e PRI GE ST rost agent s

that are currently used to treat cancer target only
one pathway to turmr r ogr essi on. Ther ef ore i n many
i nst ances, aft ePrym 8¢ Mapnyig ) g
chemot heﬁl@@e cfésa e%ert.ttu Wenﬁlgﬁ/ %%Sm%fta{:tqfeldgby plasma
resi stance an onge responses positive

deptoemah nwith. a Cﬁlﬁrmfeldchﬁd@dmm tsalgegueadt blt’dutﬂi)Zahbm,g blemQOfollomng

C@ﬂw t ? that several its client proteins,
progg :%<| RelpmgeleisHb fttt%tﬁaéée Wes Pravided opt ¢ éﬁultcﬁcﬂi’é?]s Where the
sub'sﬁé(tglf\f[ﬁldeﬂt{bn%gginﬁ m tlelf)%f' BHUGELLES 56 §\f§10ﬁ$ﬁétu%r§ ROYR &8ssBRctional

Involved I n the progression of ‘cancer
filnh hidthi afil6r2 @ﬁmmp:e@ﬁ) ffhevitdastedilmetvho dllﬂ)éfll}&ﬂ&d td an IR lamp with a

cerU|t|n seve s faqr, tuno rQgr ess
Verdaq VP ﬂ@ﬂerﬁ Q?@ 4 VEh i fpIBHeTe P‘éallﬁngtehﬁ% Staco
EndigP Fod R @atyﬁfn DHIBO% PR TR RIQRS waRlcohfhined in a

conbi nati on Wt h ot her chenot her apeuti c agen s i's
chamiree haviogl ay pressuyre smbintainedragl.esKl od oor toe tanmiveambshrefrom the

t d | like |t i h .
subsiige Fiifmne b iyl of SubESiten ar g Msrsiminyee

tunors tRak, ehd18hibstidfe B [WasaRal hdBhE dnh@fmaRe! SufaBRoER drum

DESCRI PTI ON' OF THE DRAW NGS The foregoi ng and ot her
ele@tqdecfog plasanat d@pe@tlalmd Té@l danim 8’@9@0@? hadhe diametntaf S9.8apankimeters
(20; ingh ?)“aﬁ@ tthe nnrt[flarrg a%w Tg 5- cen 1mp 9 ! t(% ﬁ én&%v‘“éldthi o"ﬁhe drum

escription o preferre
ele@c?odel A IAIRE A O,N8lo W&WHE@C@E@%&% hoWhiaffbde and a
ke reference characters refer to the sane parts
tubu]ar angleowith tdteutdi Frd@rtetie p/lamms depbisgioy ﬂwdhgmbaf\&as”mirged of air
eces ar|Iyto sc Sis ins g pl

an (el sqmppsition @?th@égag %ﬂ% bptweenythe %gférkf)t%kt WeS @fén pumped into

o A o BB AR S i T
CirGRb SN IWC IR intAnkDATDCIRRY leb'}ﬁ‘lhgieﬁ%roﬁgh ﬁleQﬁ’&thte'léé?rode from a
control, and when treated with Conmpound

temp@&@ qonteolt spstemy.i e diwgmlect@diesvv@sethealwpplmgl witk RF power of

Her 2, an ent cells tha
206 R4 s e Dlash dhpfeaese by Beog B¢ tebbe Efenibys o bout 4 -
0.5mM 2mM or 5nmM of 17AAG a known Hsp90 i nhi bitor
and in cells that have been_treated with 0.5mrM 2nM
or 5nmM of Conpound 108 or Caormpound 49; Figure 3 is a
graph showi ng an FACSCal i bur flow cytoneter analysis
of the c-kit positive population of HEL92.1.7 cells
treated Wi th FBpQO |nh|b|tors of the |nvent|on or

A = A A~ o o e . o e o -
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did a dose of 75 ng/ kg body wei ght of 17-AAG (both
conpounds were dosed at approximately their maxi num

woabwriasad doses in nude nmice); and Figure 10 PCT/US2005/041827
denonstrates that treatnent with Conpound 188 does not
cause overt toxicity in a nude nouse xenograft nodel
usi ng RERF-LC- Al VP human lung tunor cells (data

7 AgiiTyedThe aubithee Sewsd Uy RUesBHiEGhd fMnrfuldUdiefad -of the drum
Tunor bearing animals (8 mice/group) were i.p.

elechpdse tled Ime tspaeds op 6 Wstsrs/mipute, which| crepted an gypesyire time to the

a t

pla% E%n%ggge &@éﬁc}f nﬁle &ﬁ?ﬁﬂ%%or @tg}é% Ene%\rélg{ejé’i‘g&hlg %{tgleﬁ{’l(t)unt oﬁtlme that

a @tar Itorﬁxﬁn df)&lemybme ﬁﬁﬂtvmsrmmedtaewwrth t% z&rﬂi@t‘%urface of the drum
Tr eat t wth a dose of / kg body wei g of

el ﬂ%‘o expgseduips theop! awerf o e pi%sman\ef?r@ cpasifsgl on the top
Itfgt% SPi SRl RA] & Hnttﬂ@ BEo BNt W& IRt

> t est artlﬁgds}C treate ver sus velg%l? gbréegfééd gr oljﬁ“ggﬁlli?ﬁlm was

thdﬁEXFd\lnkilEDtd:)Eﬁ@Elvi?@ AOIOF THE | NVEI\ITI (]\I A description of
preferre 0 nts of the nfollovvs The .
pr esent %nﬁr% 4?1% Y5t &9¢ 8%%0538‘51'8 lﬁ?fb“’?}g@gm@f lager by feeding

thecﬁﬁﬁﬁ’ Qébﬂfiﬁ’mng hige E&I&fr@t@tanﬂ ANE E‘l‘h'c@ﬁlc&ﬁﬁlﬁmgal %&? at qunh' %Eeed of 4.6

of the conmpounds of the invention to inhi
mea@s/nvnutsy thapweglf @ charhleert Peiat t@emutt@fma ﬂm cHainfher amas \perged of air and

such cance the
i GOLCFEn BRED a0 BeB BRI DeREl Y Bt Bl bPSHRIERSE bressure of
5. (JX'PW5 MiokONTEOiS 1B Yas %Ell%%lt&ﬁ‘ %ngﬁ@MIBOIPEOIﬁﬁHﬁl%”% by magnetron
cells or to reduce or m nat e cancerous ce In-a
spureening|a NiGr aedtedalnwithho DG emgdetrom ooenpeting sofof 0 Weatts. The
i nvention can be u ed in conpi nation mnth ﬁther

spissiRg PHSPEsTatrered dBepre s iy t 9*’%@?% tq 60 BHBYIORE or

reduce t

e ncer o g%ég a%sh ?n ftgﬁ}nsaee& lewék tyal Hﬁ&sft@ n%ﬁ\'\gﬁ%e layer by feeding the
filmdopoainog td SlIHS‘eaUemhe ﬂﬂllcmn&cnmlymaig layeraandettio NaCr tie layer) at a line

ff h h
sofEE BRI 150 R S5RRRo0RaG: b SPRG v ahpter s
puseQWthit aﬁa Qhén tfliu%d %‘ﬂ?'aﬁg%ﬁ%t 16% A bf dbScERSHSEBVde a pre-

cancer ous cel Ter mnol ogy Unl ess ot herw se
sptfeein fpreduret d‘feS bel O)Wbl@f MEheuSe &eétb tagenwas degtaiteded ths NiCr tie
foll ows: As used herein, the term"al kyl" nmeans a
laysnbyiraazadiren SpUTEHNE chespReomalsrigh Bib &m@gmtm power setting of

20 RSP B R Pk et B Mo BRRE W W 7 o

met hyl , e\ﬂ&y khe stepBRY was depotityd,, the fﬂﬁﬂﬁ%'plad&dhﬁ&)’&iolutwn for 2
nhe tyI n-octyl, n-nonyl and n-decyl; | e saturate

mlB‘t“ﬁﬁ%tt?éocaWk";fP éhe HREHPBEOTPBEP D PYI, (blé éelum@i geionized (DI) water and

25% é ) @g&&meat g Fnt; gﬁ'é&ﬁg c%llnﬁ B y?ﬂm%;?s nlgﬁ% Ibg Lé%ei%ght sulfonic acid and

15% Bmhlhylsphmzvjrﬁc,h - dfmiirhgtbiaﬂy,(ycivaﬂébleré‘tdmy IUeeooyihl, In#: under the trade

deggltgatg I mpﬁgﬁrﬁ&)@%ﬁyg@ﬁé %y‘fq’%se gpll)rg%dy %o’r 2 minutes with DI

Wa?er3 lehﬁtf{%ﬂ %ﬁ;ﬂhj:n 1%)39' i:iﬁ?% ?‘yhiﬁ pelnitﬂgc{q copper bath, commercially

availabledfrmat hedrbwst ying., 3yichd cwm[r%qd pﬁ at1.0% by Welght sodium persulfate
solgtlgq h;ﬁm t‘é‘lﬂqvlwas ergm%;féﬂ @%}p or3%l 8}1?1 ¥sh\g§€ P? erp %nrga}ﬂy, the sheet
Wagﬁiﬁ%)lte{q ?tff}ﬁg_seg%ﬂaﬁ télgt}éltayllg /el%h%le%ﬁpf{g%@%twﬁh Afte{ thle series of baths, the

ﬁlrﬁwﬁ@&&)ﬂ?‘f@rﬁé&bﬁlﬂ&%ﬂhﬁngz met hyl 3- et hyl hexyl
2- et hyl - 4- et hyl hexyl, 2, 2- diethyl pentyl,

3, 3-di et hyl hexyl , 2, 2-di et hyl hexyl, 3, 3- d|ethylhexyl
and the like. The term"(C -C 6)a|ky|" nmeans a
saturated strai ght chain or pranched non-cyclic
hydr ocarbon having from1 t carbon atons.
Representative (G -Ce)al kyl groups are those shown
above having from1 to 6 carbon atonms. Al kyl groups
|ncluded |n conpounds of thls |nvent|on may be

. L T Y 1 o o o o o s . " ..
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bronmonet hyl, 1, 2-di chl oroet hyl, 4-iodobutyl,
2-fluoropentyl, and the like. As used herein, an
woOabdemsg741i s an al kyl group which is attached POT/US2005/041827
anot her noiety via an oxygen |inker. As used herein,
an "hal oal koxy" is an hal oal kyl group which is
attached to anot her nniety via an oxygen |inker. As
used her gilgbtrlftiR bRAAR dfas’ BERIRICdChY 'p[&mglofhe ﬁ[ﬁfil (contalmng the
means a hydrocarbon nonocyclic or polycyclic radical
subsiram ﬂamm @on-etaémnmgéayqrmjneulﬁlCartmﬂayerc ancBh@r@m gscdolpyer) in a 22
are_ .not

ups d
eny toFyqat a(ﬁ? llpgceanf/(lH )[e?rf Elba& e‘?ﬁfl air aﬁﬁ%tﬁ% an&j afso ‘contained
ba@lé’eﬂ;ﬁ @\ﬁl}h' coﬁd&d-pﬁé@hbﬂibﬁb miggeisel h‘h@ssobﬁfbﬁocdﬁrﬁﬁﬁﬂzd 18% by weight
carbocyclic noieties such as
Hi806, 738 betwephtdCob@ytithyl, . 2%yl wightp$ aragrrisebrightener solution
optio IIy st)l{:)?é%éuted th one qr, nore substituents
copfiegsig tGoPPeicteal Chrotigditive ARpnibelyeiand oo §lectronic
t Cc rd.5e8, t
MLy E@aﬂﬁ P P %0 By RAPATER ey, (Bl Brnilabie
froa Rahky biid damn §Eleu11roa'rcyMag3rtalllm CohaThé batht tvac bkatgéd with a current
anot her groug@e (G - CB)Q kyl ene roug
de%ﬁr@?@ﬂtaams oy Q%mpaijsmairmh@ BRANIK Model PMC 104/PR-

| ke, .
20 RB AT EonBl SeTs i FmEI Y o BLE fomy Difeworgdne. The
ﬁl@lrreﬁﬂédi‘lrﬁﬂhb Shath €88 Sninfes WEtda Bﬁ[lﬁg distanbe of 81 M— 254 centimeters
(9éo1ﬁ¥lene refers to an al kyl %tf that has two

wehgs).alpge Aeraeal ﬁvnetheéwath thiegilnewey sgakly [femeircuitization (i.e.,

pa{:tS @2 to an al kyl ene group that has fromone to six

carbsfi at ons. Strai ght chain (Cl-C6)al kyl ene groups

are preferred. Non-limti ng exanpl es of al kyl ene

groups i ncl ude t hyl ene , ethylene (-CH2CH2-),

n- propyl ene (- CHABEDIEED aWagHngMethod

(- CH2CH( @p3) t n

optional Iy sé%%???%ggggm#k’ gﬁ@b§¥(ﬁbgg&£3%&%ﬂ eﬁfgy plasma
depasitie svithe meplanart hlectraten ékizﬂetsﬁsquemt ylittuitigatin, aby the following

ocyclic call - to, 10- menbers)
PBHEy o1 opEYBIeC P YAt e dves. PRoGidB. afb fterisge Spook where the
sublaRr QIR ekhibitdd 9@11&»13&&%1%&9 ISR &mamae&a&ﬂar 2b8s-sectional
ring or a unsaturated nonaromatic ring.
ﬁlmwidéhbﬁliaa cenatiraetersy dlhe substrato fitraiwas uupltm]dly Eed to an IR lamp with a

VG cafetorBe WEELPAATING, VRB Ca Ty e rep e frgm Staco

Enbas Brodh@asbaybn,COHP@NYRHeWeF ls&ﬁn%')e MpRs IR BAMB was contained in a
heteroatomi s i ndependen ly selected fromnitrogen,

chavhbarhhayarg beprossicti methtained) af m@c@)) Totr deat@ove nedsture from the
oxygen and sul fur, including sulfoxide and sul fone.
(v

r heyberaieiiny wag fedat ﬁé@e\ﬁp%daﬁ@ Henelersdnswicor
carbon, anem, HERLEREN AihFal RCHAFUC Gt agétfa%s at a separation
nmor phol i ny i onor phol'i ny rolidinon
digance of i0cidnydntinmitqre £0.215 mlydhﬁs)p lfmeplaﬂnmﬁbposhyﬂaﬁfm plhar electrode

WatSV gll[lsr%éﬁlgac Eggf;gyg)ﬁmoﬁlor 12;:?[1?/051@ ﬁlt&%r: ?élﬁlalp;@;c}lerﬂlayh ggarﬂ%{ﬂ%rffaorg ! Leybold
Vo Blch Y ARPHC! R ){}gbﬂ}’ ]FA ?%J ?%Mgr (9&&099 t}ﬁ Wlled a conductive surface
y e

t et rahydr ot hi dpyrany t eroat om may
withen lsngght(intthe ditestionvf mqveotertof the swrstratp HimdwAi26.3 cehtsaers (10.5

. of .ordinar s' in. the faqr e le, the .
inc) ABanGin & -4 PogsRFiray | bR 1k 0 Y 4a tha mipoae depostion, the
chdrBbe: ~Wakt SRBERTIR U hnddh QR - (U ESREEIRICof HJ& 3s_ yaries between the
het erocycl yl may be opti onal |y substitute %\n ‘(1 one or
Expmpless wis thenupwnped Ohd yhe chasheri gonfiow wfe suptovide a pre-plasma
substituted heterocyclic groups are contenplated in
this definition.As used herekf, the term
"het eroaronmatic", "heteroaryé " or like terns neans a
nonocycl i c or polycyclic heteroaromatic ring
conprising carbon atomring nenbers and one or nore
heteroaton1r|ng nenbers Each het eroatomi s

- o

su
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cycl oal kenyl, an optionally substituted heterocyclyl,
an optionally substituted aryl, an optionally
weubsitics 4t ed heteroaryl, an optionally substitBCEMS2005/041827
aral kyl, an optionally substituted heteraral kyl, a
hal oal kyl, -C(O NR28R29, - C(S)NR28R29,
- C(NR32) NR28R29, -NR30C(O) R3l, -NR30C(S)R3 ,

pressm%sglg{rkﬁ?i& B85 bk 147 él|'lQJvrr @?&la‘tfﬁ! as%’cer ﬁ{aﬁr{tﬁ’ined at 10°C was also
hal oal koxy, -ClO R30, ~C(S)R30, =C NE32) R30, - NR28R29.,

um;@ﬁﬁhﬁ?&ﬁ the Cﬂlﬁﬁaﬂ%ﬁ&trod@(ﬂ’dﬁﬁ@ @Rﬁﬁratuﬂc@)rRB@ystem The planar
NR3 Zt?q NR30C( O NR28R29
electnqﬂed@@é W%@i R0 PR} Wags 10 exsgis) aplsgRe &1 the gas.

Th1§ %(430 %%%gmber RSW%%OH %Q%R%t’gﬁ}n was then fed past

the pmeﬁ}lpﬂﬁﬂle at a- HdR&@&(cO)@ﬁRB @netex@ﬁ@ﬂhmﬁﬁﬁ@reated an exposure time
-G%QPN 8R29, or 0S( O) pNR28R29, wherei n R28 ?m
to (e Bl 0f deh 5000 A & © FROSES Y o (e ¢l ainount of

tim@ R %’?%ry %Qﬁ'tof tt}&ét ﬁ%sﬁ*ﬁt‘é%ﬁlm Bl QPEQNR l:é/nductlve surface of the
substituted al kenyl, an optionally substituted

plargir leyagirbde amd @gpsqﬁf@l thy péashet iloos ﬁrdmdga@ Ipmmayqvqre deposited on the
i I I k [
oo AR B LR e ) BB

aryl, anagpt tlﬁn@hirﬁa Sié?&h&rﬂhﬁg et @cfo@ﬁﬁﬂihg tB& substrate and the
opti onal | y substituted aral kyl, or an (E);I onal |

silieppirontaining dpyptvessdpdPrsyle; sp@ﬁermggleam frodepoaitiag a'NiCr tie layer in

a c&nqgﬁg{i' eg ﬁtsyms ug an%: ?13131@ i OTH@ L& h?}IeP as q{eg Ml ‘a%qﬁg silicon-

'S op eterocyc of optiona
conSitkigg i14yek Eb@' megretroarsplitterR}Oa Nidr Bﬁ&erfaﬂ) rwigaa lDC magnetron power
occurrence are, independentl H, an optional

settingypft 700 Waids. alkg film éw%@mn@ﬁ \ Pgbsgﬁss@? tsutcea-camﬂ@ﬁga layer, and
e J1COBE NGB ks BURH e Sl Bt 0L AFRER Ky 2 Cu s
layaryml thatik taygt in aacontiptowsmabdegs, suistsate tchainbat éi‘rxa@u:sleycﬂ layer was

an_optigna substituted a
depaﬁtqdo% li“’ygu%rsfl?t@feé Yh@@%?%%\nyﬁpuﬁ%r%atqoaaa pgterial with a DC
ma%dé 55%? getﬁﬁgbﬁd)oo Watt@n AR QNG Yo SUPSL WhdiBBsited, the film
teraral kyl; and 2, tor each occurrentce is,
was wdmp?eordeamopwmg sp@nl fmtele@tralytly phtibst i t uted al kyl, an

gﬁfgls? Inta L]%%?fs'&%r) ,?@?Ctﬁog)ﬁ gltea{] %gu gp? 3'11 {afg? E?a&f% Jp a solution for 2

mirfe¥s|a0ab¥y Iwhe@enh@ RS 1uABR kbMpSsHASTSHA (HyeeblEHs) &%xh@axm) @hter and
op tlonallg substituted he?erocyclyl an opti onal
d

25% ey volumeeaf ar agueotsrcospnastieal qoylpgamgtlﬁ%bwelght Sul%mc acid and

159 SpRERAE R i 3P b RRRR NS AR lable 6% BERpiY e Ahder the trade
desipBldNROBERCLEAR(IQHBOMI. The fiSh @as mﬁﬁa}&d for 2fnﬁhutes with DI

each _occurrence, is _independent IgI or 2; and IS
watgr. or Then fifmawesi thegndipRpgkyinto ayRP &E@gﬁH %?lpl%?il éﬁh calmnerclally

ava@%? (ftﬁ ey Fonafjl F}Ec yﬁ{&#ﬁgédgﬁr ig\;}elafjofpé) C} (L %h? k&f{ﬂﬁﬁl persulfate

sohgiomupBhe filiy vads Skerbsepraydasgain feadwol rhimu@@ WlﬁSDI theR Zinally, the
When a heterocyclyl, heteroar or het eroar al kyl
shegfrwaspdipped &tnkS secondsrintren la%gy weightrdlzSPa @ﬂbsAﬁmﬂ@dserles of

trogen atomin the aromatic

or .u ubstltu e
baﬂ}srﬂlf m yagsg ]%éFVPtrgergﬁQ JNE 2 substituent the

ni troge t H
he tor ngraoigie BlAE, ShT ICHophet 89 Hlacil S Ty CoRlgine the

substrrtertbh adg:eaﬁblytammglawem s Ns(Eubjnetwer and thep @w seui layer) in a 22

sl i or TR PR sl feshhBion. B BS Ao Bttt contaned

|nclud|ng a non-primate (e.g., a-cow, pig, horse,
sheep, rabbit, guinea pig, rgt, cat, dog, and nouse)
and a primate (e.g., a nonkéy, chinpanzee and a
human), and nore preferably a human. In one

enbodi nent, the subject is a non-human ani mal such as
a farn1an|nal (e.g., a horse, cow, pig or sheep), or a

L,
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properties. Different physical properties include, but

are not limted to stability (e.g., to heat or light),
woanpreesaibi |l ity and density (inportant in forROTAS2@E041827

and product manufacturing), and dissolution rates

(which can affect bioavailability).D fferences in

stability can result from changes in chem ca

baske&@Clvitl | doyspe{rgmsphdibﬁs‘ fngsd. al TiaX iselatib® Ncontpkisdd t18ed b¥ weight
dosage formdi scolors nore rapidly when conpri sed of

H%0e 386 yiyowplght @I{S()mﬁéHz@oﬁ%r by eweighit ahaet ¢natier/brightener solution
pol ypor ph). nmechani c cterist

conplCE Y %’%‘kﬁg’& &5 GAPRY a dt@ﬂthvaﬁr I‘i@“? %Rﬁol'flé%f Electronic

Ma&?faYsr@(g Pplaﬁg&\éﬁéﬁ SM{AO ahd) Q%'W\XI& B BBR QAR a@lg available
pol yrmor ph) or S of one po nDrp re

ﬁomoRemswnieHaastbcirmlb rMaﬂedaichat Thiegtratlh lwaschhmgg)ed mth a current

Different physical properthes of polynorphs can_ aff
densKepf 2?9 HeRYBPRley. (2AsmRsigein) Eom Ybé%@ d@hPNHéIOMPR-

i kel for | vat es or,
20-§P ol o Uop R R bR Sy P uﬁ?wi@gla{fﬁsﬁ Inc. The
filn@ A& d¥@rin AbtebdtB forl £3 nExasPWEh atﬂ]ﬁlrfgh@i@t@nw ofSl4Ze— 25 4 centimeters
di stribution of particles of it. used herein, the

(9.3 erifhinghea) d¢ron temensl fowdhe b@Ihdthéfﬁlmh‘éaﬁoﬁeé@éW circuitization (ie.,
pa&e S tion or a salt thereof, that further includes a
hi ometric or nonstoichionetric anount of water
bound by non-coval ent internol ecular forces. As used
herein, he tern1"c|athrate" means_a_conpound of the
present invention or lgat din the formof a

crystal Tlh@tﬁlhﬁemtaﬁéfacﬁ%t g{n?éan% RBCEE DR Eleddap rl@[laﬁ%facturing
t hat have a quest nol ecul g., a solvent or water
MethodpgmeldthediP dmian Eldmrods Maﬂwéaomrmgallvﬁdthmdl eos patthﬁe&\n'pafsuant to the

indi cated, the term.’ rodr means a atiye of .a
folloying, BrAgeqHa o dafin H? sz StopeSH o W&reg H e girface of the

corldBéGe H@Qeindbﬂhglmﬂoﬁﬁku&&@%ftthg @ﬁbiﬂafé With" Pl d&ignated XRI-
vivo) t0 provide a conpound of this invention.
120?& blot B@Qelrﬂaa}mb@f@o,rc@rramrpmay @mhbMMrWaﬁcmMamde rEl Segundo,

@i!‘ C%Vlg‘g%% gﬁ.'ﬁg % ]éne %/peb“& 83 4‘33t clemlmgters?mmute (1.5

fee@@mlﬁ@‘pllafeqﬁniﬂmlbﬁ Ke&nlbdﬂéltﬁfét WA AMC| (R6®F) it thal&nf@tion pressure
limted to, anal ogs or derivatives of conpounds of

wasf él#rknlkwa@da)s, (60 Iplo)mds(/ﬂnbhz)) The ‘pf)loto(éd)sis ¢ovtgined(apdlysthylene liner, a
or Table 1 that conprise

polm%%wr @W@ﬁm@%@w@%ﬁs URYBL> 2 80 %hly(db’%ﬂt%?z goyegsheet, and are
] a r Sy...bi zahl

COI@%?F gﬁl 'géﬂn\él o %\‘E %Zgﬁf{gﬁi& aIr c dng’?éégl%%}y él?, ®under the trade

desiinatiyl Aohy- M| 8173(20 @rgtdsIm RhaolesBhyPiriad ty)zlahineuqnh asppelyethylene

| Qh | f |y
lingg gpe ik ) @ét@&ﬁgé%ﬁaﬁs%é%ﬁw%riﬁwil? W asep 11
(1V), (\IQe’xt (gvd })hot()}éls 'foﬁn\élilo'n)’vhe (cb?ﬁucu%()layep byad @RdsBlidked by a

t hat conprise -NO ONO, or -ONO2 noi eti es.
15 Bmﬁdmlgsenuamtarybl\é aadhytlcbm expospizr aoughi mgnask| fbr KAoseonds. The

pholisych AT SRR DROCTDIGRNERY { 159%)pppirg f, the 15
mllﬁ%ﬁ%ﬁtlrﬁ&@ﬁf{ﬂe@mﬁaﬁm& theeld. seccid’. G- UAP radSRRnRPAs8irdvided by

unl ess otherw se indicated, the terns
a tram Jbisi ginateicy By | vdtradvi et e X pogyire Bystero | oguippb@ wathta FOQ-watt short arc

"bi ohydrol yzabl e .car ba ydr ol ab e
meieRf JHape SRR G A S RIPE fom ISR GHEE S0 Jose, ca. The
phottesibi diveley ZabldevbeaP hate aafadd HesignMB@NASIN nddleferT-24 spray
ester, carbamate, carbonate, ureide, or phosphate

devglopep geBmer@aleavailableyfrom adschyn Ragineerjngdnss Glesrwater, FL. The
destroy the biological activity of the conpound and
confers upon that conpound g QVantageous properties in
vivo, such as inproved water 'solubility, inproved
circulating half-life in the blood (e.g., because of
reduced netabolismof the prodrug), inproved uptake,
|nproved duratlon of actlon or |nproved onset of

. - L, 1 r ' . -
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lung in patients with asthma, in the kidneys of
patients with renal interstitial fibrosis, and the
woORbms/oe¥an- cancerous proliferative di sorders aPewusS2005/041827
i ncl ude hyperproliferation of cells in the skin such
as psoriasis and its varied clinical forns, Reiter's
syndrone, pityriasis rubra pilaris, and
debIBSInET Shekell efaki 2 4V akh@diétSrs@hintieS Q@Er{Set@hinute), the developing
keratlnlzatlon (e.g., actinic keratosis, senile
terkparatuosgy 29 44T €8 Pl rthe dewabeper fhath ccmaprlsled 0a8536 dfyeweighit K,COs,
enbodi ment, the proliferative disorder,is cancer.

an¢thecpray rtrmurec\ms be kilopascald (3Y p@nelv/emheh by the

hod d
|m|3tm ? ez ﬂmaﬁu ?%gﬁgegé’ eﬂ:&l 8 i n 'y ed ]elllg' Zai spray developer

usﬁlgbinoétﬁ{ EﬁH&nalﬁ%él‘rieaaeft Ql@ﬁ@(ll'mp)‘)%ﬂﬁﬂ @gra ressure of 172 kilopascals
ondr osar coma, osteogeni c sar'conma, chof

(apeimisatdOyand endort dpetd osat eananetemmamqoesfaemmte). The bath
| ynphangi oendot hel i osar coma, synovi oma, nesot hel i ong,

coﬁp’riﬂgi H).0%rhyr weigbi Hpy0s andc %, - 3.A%bbip meghaHeOna ,Afmo Iet}:hing, the
carci noma, pancreatic cancer, breast cancer, ovar

pheteresist WapFepaq et ovieh é@ﬂtloeea@%%i #@pfCc Ahe painiien comprises S0%

DIPRSRL akfhdos Qﬁ'racfr%n@es Q&@fSF S iy Ssgj(ﬁ cglln?rﬂaqmally available
car cl nona, sebaceous carC| papi I'l"ary

fhnmﬂbnmnﬁhemnﬂ@ybdémWadHhocarC|nonas

cyst adengcar duIIar carcin bron oge
cgrcinoﬁg §ﬁ§ﬁ§§@p1 %%W??ﬁ%ﬁ%ﬁ %ﬁi@%ﬁﬂn fgngﬁgfﬁ“*Bdﬂ”
sh&@d Gith AMBultieRed! OBRY BEO ARRIcsSFETE ARTRdRIRNY PRced in a NiCr etch

carcinoma, WInms' tunor, cervical cancer, testicular

solutinn for tworminsasdo retehathe Nt tie daglet. The N iCaetch solution was prepared

by sbssoDiin S harori BUKCBbRELE § HE T oo Bihahy A aIters of water, and

hegenﬁm%g;g%g 3P LR R DA TRABLAALES LI AERUALIFR C artices vere

roma, meni
rifd&d! W@llﬂs&fﬁ’c@and ﬁiab&Pﬁi 236.0%Fby lv&% M,88)y sEluflon f@céﬂeemmute to
| ynmphocytic | eukem a and acute nmyel ocyti c | eukem a
ne(imiedechd DSCt etch mbhmpﬁl A tREC anteles modre aipbddcaganm maihyiDl water for
and erythrol eu ;..chronic [ eukem a (chronic
ﬁ?@P@E?P@EkWG¥ OTiBEYHPESR 838 ukeni a and chroni c
| ynphocytic | eukem a); and pol ycythem a vera, |ynphoma
(Hodgki n" s di sease and non- Hodgki n's di sease),

mul tiple nyelona Vﬂhﬂﬁhﬁgﬂ&benghﬂgﬂigglobulinenia

and hea chai as L .8 L es of k

el ude. LSRR o et stengthS) o BeEC arctes
wdrd rqamgﬁy[wepy heuiﬁﬁ&i eul(sealﬂ 10 t@f&%gﬁg bfdcedinbxéﬁtehmen@@ articles

(mirine) cell line), large %ranu ocytlc
Wdreukemfa@turqhd Ay&@ph‘xb@lo‘ééhq EECeattisln afas ased lon a glass slide using

S HCRT Bl Raale S5y T%R%%&E%mé@ggava@% THEREM Gafbany, st

PagBININ i TIS9 traded yiiHac@Mtiplecwhe Eédléﬂ up to 2 4 m1111meters to
T-1 ynphob] astic | eukem a;. B ce Ieu em a

inigigkerthe pealiag. pihe glassspide et thy se@ple W@ﬁw@yunteeﬁa an INSTRON Test

u a;
RSN SoRE ARl DR sl UERTRON, 1yt Bporaion
Canyetl, QA 1/2uKpris asnneeied to aglmagruimmyd icell |a&d1|m‘:‘0h@of the traces of the
myel ocytic ] eukem a, (e.g., as exenpljfied by the HL-6
sal@lp}%rﬁke|seepke\ya8dasmom%9 ﬂlafati\a PRy EPglgetRsF8 ehfké?ﬂreps The peel
: )i
Strrgllg%ttg rog g‘%ist]o:ﬁ?é& tfeér%g gayk%}ég Stlﬂﬁ 8!5??3 &c‘b{i EI‘E %%g%dre& W2 crosshead
speah oﬁytzﬁccdnﬁniews/mm\ﬁe d0.5 msh@kﬁmpte)f kel pbyl stiedgthHRat recorded
(acute) cell line); nyel onobnocytic | eukem a;
Naegel i -type nyel oid | eukenm a; and nonl ynphocytic
| eukem a. O her exanpl es of ukem as are described in
Chapter 60 of The Chennthera%i Sour cebook, M chael C
Perry Ed., Wllians & WIllians (1992) and Section 36
of Holland Frie Cancer Medicine 5th Ed., Bast et a
Eds. B C Decker Inc (2000) The entlre teachlngs of

o o o o o o o,
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a conpound of formula (1), (1), (111), (I'V), (V),

(Vi), (M), (MI1), (IX), (X), or Table 1 having an
waceimioesfunct i onal group, such as a carboxyl i cratiug2005/041827

functional group, and a pharnaceutically acceptable

I norgani c or organi c base. Suitable bases include, but

are not limted to, hydroxides of alkali netals such
wh@ﬁ t@qgédJWelg%Qbé‘étﬁhémestﬁﬂ@aﬂy' doRktdfl. Thecdiesakalefepeited with the two

al kaline earth netal such as cal ci um and nagnesi um
rentauing itacks shasfwease fratialisepesled; Thedhbulstedragithbereimmie ferpyerage of
ﬂlﬁ % and organi ¢ am nes, such as unsubstituted or

© 5ﬁ0 Q@mgﬁbstltuted nono-, d|-, or trial kyl am nes;

di cycl ohexyl am ne; trlbutyl am ne; pyridine;

N- et hyl , hbthylan1ne dlethylan1ne trlethylan1ne

nono- , bIS- or tEpe el o opting kyl am nes),

2 u ﬁg g ?2 X;irﬂ‘? g)re{e]b kékr%{;héj rof t {hl SFE@ Ql)ﬁ{éfeg X¥EenYldRFRRly measured

pulstidn$ td hedhny E?Eélfﬂtfe)xgmt Tashﬁg’cl digusid aNpve]iafeoderFEC articles were
al kyl - N- (hy droi{ | oner al kyl am nes, uch as

mamuﬁqctaxeﬁleqqﬁ*ylpla g oGNP PHRAE. DRI the stability of the
FEQY. ﬁ%@é@ﬁkﬁ%ﬁ&ﬂ}&% aﬂ\%}m’e l.wR:g! ucani ne; and anino

suc arginin sine, and the like. The term
"“pharmaceutically acceptable salt" also refers to a
salt prepared fro oyn f f La (1), (I1),
(1), (1), (9 13 L steorinds Sy S0 o

Table 1 lFHé”}%l %tr@ﬁ@th@ quﬂl‘ét FEUahrtﬁ[e@UﬂereS daintAsiREY measured
am ne functional group, and a pharnaceutically

puaumepct titel Iovitiah é’legla‘itremgdr Testigandiscusgsdboveguifien Bleel e mgsles were

P BEEE1 ot oo S O950, Akl it of
FE@Cdrelcléd¥tek pxﬁbé@f@@%a@fv@ﬁbﬁ@xtéﬁd%%penb& gfe@en i odi de
(H), nitric acid, hydrogen bi sul phosphori c

acid, lactic acid, salicylic acid, tartaric acid,

bltartratlc aci d’S%RH&&P%&'ﬁrn CElshl aci d, mal ei c
acid, besylic ac—8——gunarrc—atrél§g¥UCUn§ Cld

gl ucar oniTee agdell, stifeagtis cofatied FEQe aAies aeied ,qu@thtuhtamlp measured
aci d, net hanesul fonic acid, ethanesulfonic acid

putsewE én theuiof i Peclreneth Henbos) disthessd) 100Ks- clige e TG articles were
L
reﬂmﬁn@ is aovidelyharcepted utdileal by attevhapt dbdtengobtamponents to a printed

cules to o f . the co unds of . f or ul
curplln‘[ ;oarfli HA)S suc:ﬂvf]%C( sy!}qlcle% \ﬂl}mtge (p‘l}?qe)lt r\yplptf(an %pé@%ﬁly 6)551})1‘[ good
stﬁ%ﬂﬁfﬁ@d Fox osuTrQ%o& aépré@we&ﬁlﬁaeludes hydrates (e.g.,
e, nono ydrate, di hydrate, trihydrate,
tetrahydrate and the like). A pharmaceutically
acceptable carrier By €o an in tﬁingredients whi ch
do not unduly i nhi b tivity of the

conpoundghe Thg1aanEEa8 el (Tahd FREACG&BOESRR G@nkit8iR6ly measured
shoul d be bi oconpatible, i.e., non-toxic, non

withrthe fotiesiting procadure; riﬁmf&gt@dhme@ﬁ sy gineples olprag FEC article was

e@ﬂ%e& &%ﬁ%tg:r grt]%ﬂ ggﬁggéte S & gr%frgu[?é Lo née whs induced across

thd ﬁEdéE‘ s S@aDatdspheRlcoitesbures UTHe fesultlh@aarraesms weskuted with a
Rem ngton's Pharmaceutical Sciences, ibid. Suitable

cpmmme (Fhecsurfasaresigpacerwas prdewWated fom Henvoliage rand ithe resulting

for..e

co .8 05 AP RO S BBt SIS BLEULERL sigance
thOp1880010f tHe h@itey bf ahas hothk squte sptiefECaifitieraad tlwdspm ratio.

F%nk s solution, Ringer's-lactate and the |ike.

Met hods for encapsulating conpositions (such as in a

coating of hard gelatin or ciglodextran) are known in

the art (Baker, et ah, "Contftoll ed Rel ease of

Bi ol ogi cal Active Agents", John Wl ey and Sons, 1986) .

As used herein, the term"effective anmount” refers to

an anpunt of a conpound of thls |nvent|on mhlch S

...... g a - o -
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Goodman & G I man's The Pharmacol ogi cal Basis O Basis
O Therapeutics 9th Ed, Mc-GrawHi ||, New York;
wehywiossan' s Desk Reference (PDR) 57th Ed., 2008T/US2005/041827
Medi cal Economics Co., Inc., Montvale, NJ, which are
i ncor porated herein by reference inits entirety. As
used herein, the ternms "treat", "treatnent" and
“treatinghe IP%fCBErtchRs toighd ﬁféb)&ﬁllﬁfbnﬁén a&fﬁtaﬂb@f ?étéuﬁ b08d insulation
the progression, severity and/or duration of
respstaple PEFn Plasmadicpesitien., Low inhdatiprelerigiened omn b dstrinental to the
pet@&Yn%P B?Ih%;ﬁ%é %Pcﬁe% ftﬁglt%f Ilea?\ggel Curre bert\gérlg% ?1 ntlra%l se cﬁgemally in
ﬁnébﬁc&detpphﬂcsﬁdrﬁti on of one or nore therapi es (e. g , one
or nore therapeutic agents such as a conpound of the
invention). In specific enbodinents the terns
"treat", "treatment" andg3tn6pf k8 refer to the
anmelioration of at |east one neasur abl e physi cal
par anmet eThefprasept dhvehépatisveort partidelarly sdesbrilbel @i akd Hollowing
a tunor, not neces &rily di scernj ble by the

exa&gtlrse fhat grg BYSdEd cAibBUIHEITS PME PEPFsiuTRsrgWy whodifications and

vandioR & WBH theaBthe’ 5frteef)iegen ihGbn kAl HE e]?%ai&it% tﬁ&@ sieiied in the
the progression of [1ferative disorder, eit

artp Hgi/rdc&sarbthgmbgz needy. a,ll mrssb iphiczaipgonand raiodi rspetadi i@i ttae following

R B OBl BtERR Bt ot orf R E b et Sopmples were

obtaREdE or tak@abailabld, r sh MRBt chedfichl " dubSiRdrd Qﬁscr[t%ﬁeﬁelbﬁ bh8nay be
reduction or stabilization of tunodr si ze or cancer ous

SY@@SIZCé@MﬁpHVMOH@é@Phh&U% n, the terms "prevent"
i ﬁr f\ﬁgn.tr :Igg %ﬁgg%néﬁ c81¥1§8§1t6$ eve &/Eatlicgstar}gl ﬁseeﬁufnt ik following

Ex@anples:f erative di sorder, or the reduction or inhibi ti on

..of the recurrence or a proliferative disorder. In

PliRids Trent , a conpbolimisk file commeiciadly jagailable undef he trade
adni ni stered as a Eiésﬁ% %ﬂ“KXPr@ﬁae gufn‘? eaﬁi?f’r“f{ I. PuPont
preferably a human Vi ng a genetl spos |on
any of the disor dedsNdﬁﬁ)nfsi(b@dVihEﬂnﬁgtnn BE. used herei n
the ternms "therapeutic agent” and "therapeutic agents”
“IMéfer to any agent MNVfRwgadeh 'Efﬁﬁm@él}’ll,@@ﬂel (Si{¢ld3)s) commercially
treatment, nmanagenent, . or amel ration. of a
proliferative di sof¥ER ]g fig "iré:l 1@y§6‘?’6‘ﬁ¢§‘1 Company, Saint
thereof. In certai nogRbo@d. nents the term"therapeutic
agent" refers to a conpound of the invention. In

“Argontai n ot her enbodiltrentrs, argore gee cominehaalipeusilable from Sigma-

agent" refers does fe a corrpound of the
i nventi on. Preferaéi%r a&teﬁrg?%t %Y -agent is an agent
“Oxfdeatr i s known to U@tralﬁﬁrfetdxyﬁ% gaPéonh@srchgSuvallabls from Sigma-
currently being used for the treatnment, nanagenent,
prevention, or amePididGhemigalfiommansr ative di sor der
« € or nore sy .
Nﬁ mll? syner gi st cnPJtl %Téu}eqﬁ{rgé nc%?rg ﬁ}%?c&%%g%agabl% I%r%m Sigma-
conpound of the i nwédiidhaThentidaladvaigaay. t herapy (e.g., a
prophyl actic or therapeutic agent), which is nore
effective than the additive effects of the therapies.
NORNHG S AL B i nation of therapies
;%%—Ew%gﬁi‘r\n—d%g%r% actic or therapeutic

agent s) pramples lilbearei§ ECdﬁﬁd:lesrvaf thel psRg®SInvdntion ehat iwere prepared

nore of t rap or, l ess f

DU 1 s Db A S ROMS iy e Adcthod s ) Geuitigatin Method, as
dlsalsgéd bsgvRl kit ﬁl'esé%ﬁﬁfons -{Hﬁ HOIRY %?;w oarRlt tHle! & ob@¥imes of the

dosages of a therap g., a prophylactic

ort herapeutic agent) and/or to adm ni ster said therapy

| ess frequently reduces the foxicity associated wth

the adm nistration of said tterapy to a subject

wi t hout reducing the efficacy of said therapy in the

prevention, managenent or treatment of a proliferative

disorder In addition a synergistic effect can resuIt

Y Y . o, .
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As used herein,
"managenent” refer to the beneficial
weubjemes74der i ves froma therapy (e.qg.,

or therapeutic agent), which does not
of the disease. In certain enbodinents, a subject is
adm ni stered one or nore therapies (e.g., one or nore
plasth® BEYstfohi Werl Wali EALRRN & BHENT S)Table 1' PRVREGS thedgas flow rates,
di sease so as to prevent the progression or worsening .
RF goweheand the g5posupmstimes gsdsedwing, plased derpsitionoter magufacturing the

the ternms "manage," "managi ng," and
effects that a

a prophytamsems/ 41827
result in a cure

nore preferably nore thanTaBaEt1 90% by wei ght,

~subst jally Cﬂgprises a conpound neans that the
FE%Oﬂﬁb%ﬁ?ﬁ%ﬁnlgﬁﬂélns nore than about 80% by wei ght,

even

nmore preferably npre than about 95% by W‘é‘ri—g-h-t,—&ﬂw

g}g% e gf 2 gﬁ@@lnewrm%@oﬂ HaR | oReHtFIH] %ﬁr}ﬁogv‘;ﬁiggi GIEDBI 1 k@ power
und. ; i{o s tts

" subst ant al?gﬁfg algi(?%ﬁl) ngtﬁgaﬁz t (K8 0 hA5PBE) (watts)
Eonpkilns por é8d& hapn abdut 80% By weji ght0 of {he 4esi|r etf00
proglact ,  hor @sopref eratl y por e0t han about 90% by i gppo
Bianiplee desiregb prpducta evVen nore jpreferably nbre |t hanao
phate 495% by 1sei ght ofo t he desi red proauct] and nuost2000
pragboriabl Y noge than aboui 97% by wei ght of the 2000
ple@d produgt. As used herenn, a racemc|m xgurd 2000
FeaRk 7abolit 58P0 of onep enantigaer [and abouf 50P6 of 1m0
EQLHRIPONAI Nggena tromer ftelahpve fto apchirtal gentierapoo
Efudpli® MO ECygge. [The jnventi oy encpnpasSes|ally 2000
AREIENEl T Cagg V- pur €g engnti gnerical I y-engi chgd, 5000
L ASET €0l rhagl'y PYFE, :|asberegE?TT§§TTY’enIIC €d1000
thpled5 €T T MRLUTES 1§ LIE CQmpounas -9t the 14 2000

g $1él11§Ull I:IIﬂgU. T OITET Il’?’O daTTg Ul @bl er (:‘Ulll:‘6| C XIlk” e C@do
xamipFe:lﬂi Vet et —conporgHt —emant 3 oners of 5000
,";nlpequgcu TSP vet—known—n tiluu'_ ,ﬁﬂ)\,il q 20 2000

cttaHphase—gas—chrofatogtaphy,—chtrral—phasethtgh

performance |iquid chromatography,

conpound C%ﬁ)g@.raﬁbé Bl 1A GREr&ared pustiysit Rl theZDAgh Electrode
Enanti omers and

t he conpoun )
MagiifestuemgoMethodcand dhes S itsaitizpticri Methéd.opg discussed above, with the
i astereonerica

folloxyRg FEHTIEORY,
anAGRfate 6f endrht dlectfRlehagifch phEided R

In a

| v- i. i | l.y- )
Yoywatn SN iRl Beick, S Sppugied, gacent the
ds 0é chdigber at a flow

chi ral

or

sol vent .

crystallizing the

invention are defined herein by their chem ca

rates ok U eemdnaddowas besenihl Theedros clegiode wes povpisdmdth 2000 volts
ef er . h-qQ. ' p -
o SRR o IR SHEMERAE SR Py o, T
polpanide c oubstrbtet filsh hevag hadi esdundt thecdture  elsciieiee mtri nabéade of 61
of the compound's identity. When admnistered to a
ceniFpqt@sminge ¢two feet/mingéi. human ani mal for veterinary
use or fqfiFRi QURIRNLS @l&%xlnbl%gslt—% bnd VorhParBiTRUERIMSIOTA were
clinical use, the conpounds®of the iInvention are
testedpunuahetogte IntialReehSeehdto Tastmg, the 2906C, kbt Beed SirbugtinTesting,
[ n r euti.cal c osi tian. used herein
and he B A00 e bre S istibrbtin A BRaTHES PR lsgreghesuts for
theAEC %ﬁ{%?és%f%afn‘bfé@n 104 Bed C‘éﬁiﬁ@l‘&ﬁ?@ﬁ%&ﬁple@%} Tle § Provides the peel
natural source, “such as a plant or cell, preferably
strdnath exsibg faruhe BEE, articleq bf Ezarsplet hdOi anddCgapiretichidmmgae A, and
reaction, m xture. Preferabl the unds th
TaIE e RIS B TPE PR VB Eon B i AEes W15 and
ColpRrhtiNeFRhMple Quri fi ed” nmeans that when isolated, the
i Sol ate conpains at least 95% preferably at | east
98% of a conpound of theTVﬁﬂéhEion by wei ght of the
isolate either as a m xture of stereoi soners or as a
di ast ereoneric or enantionergf pure isolate. As used
herein, a conposition that i "substantially free" of
a conmpound neans that the conposition contains |ess
t han about 20% by wei ght, nore preferably |l ess than
about 10% by wei ght, even nore preferably |ess than

g, o "
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mis zero or an integer from1l1lto 7, wherein R7, RS,

Ri0, Rn, and p are defined as above. |In another
wenmics@nt , i n the conpounds represented by fecmuis2005/041827
(1), R5 is represented by one of the follow ng

formul as: wherein RO is defined as above; q is zero or

an integer fromlto 7; and u is zero or an integer

from 1f{mei8trenkin [ IRAGHBRM | PRINRE P} Stiehbtit [N CeeC QR el Strength
Exagpkesentiedalpy | f @il a |@50rG, 1 Rb) q’zso"s,elre%t(sd"cf:roomx fiso°c, 200 hr)

rou (nsissn) hg(isi/inkL EXgrBisEmEl ECIRONI ¢ ChiR@Vlim) (Ibs./in.)

EARFECLES AND METHERS MaK3 NG| THEREOF [BACKEZROUND The.o7
ERmEEeN{ 1 nyentionagenernal lays rellatesgst o |1 exyghl e 3.30
ERWEEBI PN Ge! T Ul 424 FEC) aki 1 Clies 4gad et hogs of 3.67

EXIREERY| FE®m@rticligge Mpre partijculsanly,| Thegpresgnt 4s5p
Clnip¥RNe| ON _relayes 1o FEC articiies that jincrude |38

rRhas e} depdsi t ed, 4S9 1 i ¢on2ébnt &i nilMd | qyer s2*°FEC
articles are used In a variety of commercia
applications, such as circuits for inkjet cartridges,
interconnects for

rara ‘“P’ee "'S t‘gth ol St I’S’tre i
E)Im%g qu'(ﬁ{u °t 1t1§i% df {lli: } E
se apRliseal | ofss/infET @k xﬁé/c (@@ T b QU T8 (s fin)
Eﬂaﬁp‘l‘gﬂﬂ 45 \I . 6400"ﬂdl I Uvzbg\ll Ul Ilb)2’4éllu g‘UUU47l7IIT§'I I dy%1_67
EGNpEg! P 6&PUU "'B%TTdye' ¥%9”e"‘ﬂtd6b !ETF“?h§U t . 234
EBhp¥ § JJJ%@FT<ye%3Ee'Cm'Eﬂ!P, BSpect ja Ty e ties 4o
Exatapte 81 1T CloS Al € eXposSed 19, NT g [/Rperaturgg over 5 o
P o Nvent i gnalz 3 ecini gges 1]or J/r mNg FBg artji cl 63
Edadiple ¢@

Y 70§VOI VE 0@EPO0Si T iog T dyEergoo0l [CONajiet | Ve 0.00
C TJedl on 11 é&xible sybsirateg and patferning the

Edepeai 1 ed Tayels £8°%craat €2¢i r qui t'Yraces. Branplles dr°
such deposition techni ques 1 nclude adhesi vebased
| am nati on, casting, and sputtering. Nonethel ess,
there exists a need for FE@B”LEH‘:' es that exhr b|t fine

pi-tch; - Peel Strength

] ér*bgr ISR rfgt
mHRAR. NGk} | O o) NGALFAG i FE @..51? £@Sbec, 200 1r)
ONE 25 Pe&imsthn) | NALDIRGSE rah TG (DS (01 GEGUEH, 1O Wein

t ‘?Q?S%‘“"“M R Sength
)e %000 hr)

ﬁ
M
-7

ERlbE iyl 0Nl G&f rt,ur [ ogp T g e al TG JJUEST @ SHESITare, o,
ERheR T8 | JERgsT LU Togyer (Ui IRPSEy Orp dofTe [SubSfqat &, ang oo
ERmPRY3 §F Negs CoMdushy, Ve |Taygg dijSPosAd aboves e Nrashgy
EQRPETA [ed sh@yel. bR pljasmg; deposift@d Tayers@gay 2.85
E-oRPPNs $€S 088 | €asiyogboUt b@PoU dt Oomjgy per cenfooAl 1|east oo
c&@emﬁ@@ecf‘OT fhe present jnvention is fuarther
Edinpieat ¢d /& anlel &cPronic-Ctrcyit Gt'ticle tHat 120
i nclTudes a polyimde substrate, a plasnma deposited
| ayer di sposed on the polyimde substrate, and a
patternedygQ r %éﬁp
deposi teg ad%garj%'ljha%lésaggnlgq gaggztﬁ‘?ebgﬁgﬁse%fhtﬁew : deposited,

silden-costdinfingolaye 1gal=re EBQpariidenof the pgreast ingbxttion. E[ﬁ géneral the FEC

ariS o4 SBB o111 hepPieLR EomRpRHEY BhEal RUA pigrlayer adhesion and

gold rsﬁt%flﬁ§| aftr & r}gﬁﬁﬁ% Héatefdoéd%ﬁﬂm@” 8 &ﬁﬁ&{aﬁ%r{: the FE hrticles of

article. The hod may 1 ncl ude pl asma- deposi'ting a
Cosigaration-Ioontpdé A eghibiee sigoificants tﬁyhlttuatsel,n slelpbtyi aftergexgposure to
f conduct

heatpy ¢
in & 9RGMS

st at ed

Hensnta $He
to&”‘éﬁplf&ﬁﬁ

patterned conductive | ayer
pl asma deposited | ayer,

Thi s

patterned conductive | ayer
pl asma deposited | ayer,
patterned conductive |ayer being disposed such that

one or nore Iayers are Iocated betmeen the patterned

L Y 1

erein:

choe d4r AEle Op A B GIERKOY iy il for use

&4 Where U BXS aﬂfct&%rﬂt\é}f’@e SbRdctedith h¥at over extended
| owi ng definitions apply

p&ﬂwﬁnﬁéﬂneas used herein with reference to the

bei ng di sposed above the

neans any |l ocation relative a
maj or surface of the plasm deposited | ayer that
opposite the substrate.

bel ng di sposed on the
and al so i ncl udes the

is

definition includes the
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this disclosure presents the invention by way of
representation and not limtation. It should be
wanaerssa@od t hat nunerous ot her nodifications BQW/US2005/041827
enbodi nents can be devised by those skilled in the
art, which fall within the scope and spirit of the
principles of the invention. The figures may not be
drawn t oThe @h® in TiabRs B&he eNsEiIRIRS Hisat ﬂ%\flﬁte?ﬁDg& Ad588on of the
t hroughout the figures to denote |ike parts. TAI LED
F EﬁE@'@Fé%PW te Dsst iptenton of refieedrvbs BieesilRoacontining layer is too
Gl reyj.t. ' f ot e t Jjwventi i S..
s Bl SRS i B0 AR EENGS of ThEn SRy (X PEAG BBC ik of
Exahblehl 0 wasamanfhdtuted weithed TRIS flew eatk of 180 sdeyn @loash@ gases present)
angeposition,of gﬁseous or ganosi | i con conpoun

d d

i%4 EXREPZatiiEno! AsSespsiin, SmdaeCihg ¥ atielo afnBramds 15 was

ma%uﬁagaﬁémgﬁ aﬁaﬁ AhNGtet 128 Sk ?ﬁﬁro%éh ﬁpsé BRSO Rem, and an
ace 16. e i si'T1 con

sur gaseous organosilico
expasojrotimels! 20 eecphdss s digpesidtabdvgnhd digertt optirpldsacadepdsition may
of the subhstrate 12 to forma silicon-containing |ayer

denendrol P YGUIEt YpPOGFIHELaSETs, Ruelh At o) FRraPAsTtiRtieof Hipegas and the

expAuteStithd e1F thOE AR bnaRd aﬁq;u?g cBfGnthti6h of m%utthéfsg;o&ﬂ)e time is
~on the top surface 20 of the silicon-containing [ayer

sighficant, d gfdates agrouet etions wil depostwintthe bubstrate, mmtrasihgrtrt thickness

the silicon-containing.,l 18i.ncl s at | east out
of 16 oTapi B bR BhE ofibe SHRC amrie® of dovealesg B aha 3 Sow tha
relhtiMey thadkesiliastNesitaining eh e hat RediReRBS IR Biyd2 ad@Rdich 8T the FEC
conductive trace |ayer 22. The FEC articlé 10 al so

artielasi bi ts good environnental stability and is suitable
for fine pitch applications. The substrate 12 is a
flexible polymeric filmthat is desirably formed from
a material that is heat resistant and electrically
i nsul ati ng. Exanpl es of suitable nmaterials for the
substrate 12 include polyimdes, nodified polyimdes
(e.g., polyester imdes, polyimde- esters,
pol ysi | oxane i m des, and pol yam de),
pol ynmet hyl met hacryl at es, pol yesters, polycarbonates,
pol yt etraf | uor oet hyl enes, pol yphenyl ene sul fi des,
pol ypar abanat es, pol yesters, polyether sulfones,
pol yet hyl ene napht hal ates, pol yet her ether ketones,
and conbi nati ons thereof. Exanples of particularly
suitable materials for the substrate 12 incl ude
pol yi m des, which exhibit good physical strengths, and
are heat and chem cal resistant. The substrate 12 may
be extruded by conventional techniques to obtain a
| ayer thickness A between the top surface 14 and the
bottom surface 16. Exanpl es of suitable |ayer
t hi cknesses A for the substrate 12 range from about 12
m croneters to about 130 m cronmeters (about 0.5 mls
to about 5 mls). However, the |ayer thickness A may
vary as individual needs may require. The
silicon-containing |ayer 18 may be plasma deposited on
the substrate 12 in a batch-w se process or a
conti nuous process. A continuous process is desirably
used to increase manufacturing efficiency. In general,
pl asma deposition involves noving a filmof the
substrate 12 through a chanber filled with one or nore
gaseous organosilicon conmpounds at a reduced pressure
(relative to atnospheric pressure). Power is provided
to an el ectrode (not shown) | ocated adjacent to, or in
contact with, the bottom surface 16 of the substrate
12. This creates an electric field, which forns a
silicon-rich plasm fron1th% gaseous organosilicon
conpound(s). lonized mol eculPds from t he pl asma t hen
accelerate toward the el ectrode and i npact on the top
surface 14 of the substrate 12. By virtue of this
i npacting, the ionized nol ecules react wth, and

I T T " I T A~ ——y e "
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20

conductive trace layer 22 frominteracting with the
substrate 12. FIG 2 is a sectional view depicting an
wabhowroagitsi ve FEC article of the present invent POTUS2005/041827
referred to as a FEC article 26, which is simlar to
the FEC article 10, discussed above. However, the FEC
article 26 additionally includes a plated |ayer 28
Ex&ih5p9 3693 aid thenmRndy Bkhveles BARE | ayer 22 to protect
the conductive trace Tayer 22 from environnent al
condi t i obsapeley. 16- %igrar@ﬂliﬁ)arthtn% of Elte apreant emzeltwaythat were
preE%reIl &&%%ﬂf{& tthg el’lg‘r%rneﬂl%%r%'ae &€ vifky f&cltgn FE&[e?hotéllzgrllde the C1rcu1tlzat10n

the conductTve trace layer
Medleqapas dischssatichtpat tvaitide exasldiohs ﬂtﬁtﬁthegﬁ@ﬁmﬁ JtM&@line speeds, the RF
material (not shown) may be deposited on the top
poweh fasdoC bepsotnd the awps L Uis: RigsaflanonigoR aNper varizdaghhewein Table
t Iﬁj £ t
5. é[%@ g@éﬂ%&%\(}gﬁfﬁ%ﬁgﬁﬂ%e s Ia%ft g&glﬁcé\% QQ%? 1'7§ ?cérﬁ Ah& okﬁ'ééﬁ at a gas
flo®l reet afol Sdssocpl. aTatig S qﬂdvﬁéﬁthbrp}hssmee thb &RI h’aagi)mg Tdmeperatures, the

i add| ona conduc may thep be patterned
6&%18&1?0&%1 t Bhﬁ gaﬁst ﬂtﬁﬁthﬁpﬂlﬁﬁﬁ Uts%‘g ARG Blasg depgsion for

ling spegds
%ﬁl?@'ﬁﬁlcl%gomkﬂgﬁlegqgtﬁ t hi ckness D between

mahﬂﬁctﬁhﬁé
he top surface 24 of conductive trace |ayer 22

and a top surface 30 of tHWé&Bilabed | ayer 28. Exanples

~f tahl o ahallf ’)

| Aviay i ~l o Aannan f ¢

—Sttabtre7—ayet rH-ecknesses—PB+ranrge—f+61
ahauTet er s | RESHEro IR Heting] chinniees 4 KRBt BC Biai|| sAmes
e B L) (VIR 5= s CPAgEp o bitiins [yl abeeres
pppla® i ndi vi duial | nexds y B&qui rie.108ui tjabl1go 4.9
trepld &l s for the pl at2ed |fayes.028 ijncbasde |t hesssane 4.9
mhmild Bl s as descl psexksf of the.oconductoove |t raee I|layero
amphcor di ngl yp nul tispl e[ depesi ti an mod patiies nijng 8.5
Sixapse Ay be used to gsgnuiactyne a|pluo@l ijtyria§ 8.5
aReikcill ve trage Tayesss (€. 9. g1t he [copgacil vasiTdce g5
BYes2ZZ2 and gg) 1orssphe]FECgqar i1 gl ego®T [T hg4Pr8Sergs
IR 430N, The@Xt entsspf The ggposi[ti@hy and pgst§rnigyg
Teps may vary as 'no|V|oua| needs may require. A G 3

is a sectional view depicting another alternative FEC
article @f)mlpbﬂtlpﬁ Esemples M-EntiiedFEC nefchisrast tvereqﬁe@réHE@usuant

cle 32, s simlar to the FEC article 10
to @F ?E&%%%I&C% a«tl agtping M m& thﬁl@t%@nahdﬁthe@ @s discussed
I o
abRCkith Lkl e i e, adféta“'%ée‘fmﬁfﬁﬁt RO PEfl PR Bressures,
thetlimecspedday the R poihe thd BA bige ranﬂ4h@ pops dethegdeknha depmbition were

hesi.on for duci pot ent i. i nterlayer
Vi AR BhTBEE veendeRed SUbifisArEon Boduiiosnghe pressues, the IR
hedZRRdbiGhédRirds, ARE hhél)éﬁéedgzthe-rl'aﬁ govir,] @Y 85C Had, Sind the amps used
partlcularIySU|tab e when the conductive trace |ayer
durg plasneredpesidion formamtfestivapgsthed ™l articlep pECpmphiative Examples B-
Mgenerally exhibit lower interlayer adhesion to
pol ynmeric substrates. The substrate 12 and the
silicon-containing |layer 18 of the FEC article 32 are
formed in the same manner as di scussed above for the
FEC article 10. However, after the silicon-containing
| ayer 18 is plasm deposited, material for the tie
| ayer 34 may be deposited on the surface 20 of the
silicon-containing |ayer 18 by conventional deposition
techni ques, such as sputtering, vapor deposition, and

vacuum deposi ti on.

as chrom um ni ckel
al | oys thereof,
mat eri al

Exanpl es of suitable materials for
the tie layer 34 include netals and netal

ni ckel
and conbi nati ons t hereof.
for the tie layer 34 is deposited, nmaterial

al | oys,

such

-chrom um oxi des thereof,

Af t er

for the conductive trace Iaygr 22 may be deposited on

the tie layer 34 using the t3

for the FEC article 10. The conbi ned | ayers of

mat eri al

Iayer 34) may then be patterned by conventlona

1 .

oy e

chni ques di scussed above

(of the conductive trace layer 22 and the tie



the FEC articles of the present invention are capable

of w thstanding significant degrees of environnental
wexpwddsd]l which increase the versatility of tReTRED0S/041827

articles of the present invention. Description of the

Pl asma Deposition Process FIG 9 is schematic side

vi ew depicting a system 40, which is a suitable system

for plasnma depositing theTaiRliE@nN-cont ai ni ng Iayer 18
on the substrate 12 in acqntinuoys process

Compaga{jyedtigTRle di| stiges doPresie |FHdeativg] LijeSgecdf Rfﬁ@weprDésPeﬁt Amps
i nvention (e/go" Rﬁ @mﬂ]rTf”l'rbl @@Cl‘fb (msigrs/mim)| gyatts) 1)gtvolts) | (seconds)
26' 32" and 8™ lare madufactuded via ol asna

Cojepteibkinmie Blin 36hi § rédard, the gystiem 40 il6@d udesss 2.8

Comypatatie B4anlhat daef i ne #B.chgnbers 44, ald hoyghotthe syst ém2.s

Condiaratim\ExiogplaDy aBpar|at 260 cgpablse of provi di ngoea | 1214 2.8

Congrantivedixigde ENVimoOnnents.o FQr exsanpl e,3.d he [chasder 178 S 4.2
Conffesiivealinpicmpabbe dof evacyat pon, [COo@l NfENDoOT| Gases 4.2

Compatali@UNERMk @1t 655 evacugs 1 dn, 233 asna L eati ofyol T{oTBeE NE 4.2

CorkpaSBRURfIJAN0SHE T qON| COMOURLES, |1 0Ts @CCET qB@ 1[0Ms26aNd 43

ComIPATE LA 1 ||| 6IeH0ShE4 O, AU MUy § S 3 hed O/ 88 | 42
ConlPafe EhmdiOF [ R0 WAl 155, 6t 2 [DEGRUSE at ZgTi MyMmgeyTH{bids & 55

ContpMh Rt SR K Y1 GUgl, W L{T Q0T EESpONdT Il y THYHCES 1520 | 52

Corbp It AT AR 0T fsR@TT U vt |t S36h2- T”"Fé’e' [ Gb8ET 1300 52
Coﬁﬁé&ﬁ%'ﬁ'ﬁﬁnp‘l’éM “'3‘2?‘“' < '3‘6‘“'r°‘kﬁ' ! 1BQO‘* | 1354 52

“combi nat P BREEE REILS Wﬁm‘i’%"@é a&}ﬁl"%ararat v Friples BV were

teste& sttt Qo MBY Inithe IPYEiES Beng i M Bine ChE Q86°(4 6, hrpedl Sfréﬁg'tﬁ Yesting,
reel nmechani sns 48, a source spool 50, and

andr@é Solden qRedlopoPecs Stremgiht Fasting. s;Tgble ePigvides tﬂthB@l strength results

T

'166 patent"), and Yang eTA®LE7 U. S. Patent No.
6,071,597 ("the ‘597 patent"). As disclosed in the

594 patent, thd Pef%%res%llen?eel S&gkﬂﬂlt hePer@gt'Pe?Ja ePfreentPprd

UII U\J\JUI . T 9

azplpl o]'t 12 A

t
C—XTzZ it T
t

Exgmple 1R (" o
1 ITUP—U

P eten tio
jsibb bR 88 AL bl s
d'E 1\116 Apnecrele T .. ’4#«1-‘ £l /i()-?.&i oY 82%313
S
t

o tPde’t ension it o J‘_lpl% fillm PA%additior%o the 74%
Eﬁ%ﬂﬂ?@%fq discllosed™n the ' 892 patent 2% he |16680%
Branpie22and the ' 59210at ent AR q Stem/%6 my al ¥5
i |BRampiee3 o dryin unilt9754 {0 r 63hve Jmi sf4lbe fiom I8e
sigprapaasiveExumple Fhe dd¢82ng (ini t 889 nay be 2y syst effi%
s|pmestitize Bxaprlele vii ng 1#89e siibst Ba?e 12. Prbor to t hEl%
Compreptivielirowple Pon, tIFR8 sulpst r 868 12| may 8pass { he 50%
dfgyinprptiviixempdE tlo r éélice fhe BB sture cdicentfati % in
t [Benpurtigd Bamgde 1. EA43¥ssi ve mBio&t ur e i n34%e substret e
12ompayativeelkangle e efif28ct i yenesss of the plvasma 4%
EpogidivaofxamfpHexanpb@ of |t hegds yi ng unpi% 54 | ncl addes
ohmargide k:angs] tlhat 14i3r ec{ | nfoared| radpati on|t oward
bemfardive K:xdaeper €d bysarays|54ay43 As {li scugsed abovey,
gbhmbhie: BYSHERY T onsdihe drunget ecifodedp are g%

I scl osed I n 1hg Peeihea ¢MNiecel Shbieth [ OferRATPRAT | RRG PEE
"|Bamppat ent . Dur|i ngin@@Br at i ofinitigNd Primfenid Pl aK¥Rntion
deposi ti on, the |sygstesnd0 | nagbsbie.) evagsddeeflow)o | (E0WY ehr.)
Comparadiva Exagplchdnben2#®4, such7as by| neamss of yacugm
poopsrdinoixasploMr]) casoiect €d t 0.3t he thanbes 44, [Aft ew
the air is purged fromthe chanber 44, the gaseous

or ganosi |l i con conpound(s) may then be introduced into
the chanber 44 at a desired_flow rate. The desired
flow rate may depend on sevéfal factors, such as the
size of the chanber 44 and the size of the substrate
12 surface area that will receive the deposited ions.
Such flow rates are deS| r abl y sufficient to establ i sh

T T o I T T r I

~—+

n
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material, such as a polyner (e.g.,

pol ytetrafl uoroet hyl ene). Suitable w dths of the
wanomsloag74sur f ace 56 (in a direction perpendi cubPar/usens/041827

plane that is parallel to the viewof FIG 9) should

generally be at |east equal to the wdths of the filns

to be coated (e.g., about 16.5 centineters). The drum

el ectrode 46 al so preferably i ncludes a tenperature

control system 58 for STF yi ng tenperature )
cont r ol | Thy datayirdvided tihe tm?nfeﬂle@ lpsteatgspthatrfhe FEC articles of

RSP SRR o B S L gy n o

stabidify afferaXPoRRs taheatéE oRRTiadrdrRdisotder s¢Mpar s chpaimdn, the FEC
deposition. |In a preferred enbodi ment, the tenperature
art:@tsﬁ 0f ¢ oragpsativi Ibemnies Bddordifited yisnahisans refycaons o skaflity after
exgosiledo ﬂgtgéqt%gggn@poﬁmﬂh SolGALAN, vt A8 SACHIIRC articles of
thehpﬁéﬁeihft |1ﬂﬂfnﬁeﬂi faes Sultdblcq def ueding aS\etﬁle(}EOQ applidaqmnsdwhere the FEC
nitrogen), and_copbi nations ther Preferably
articlegmayie ubiesisd ¢ Brats %qre?ﬂeséht)ﬁﬁﬁsar%ﬂeﬂ e@gt atffﬁefﬁ |11m‘fe&t10n also
xlfﬁl‘t’t%) Homm&ht?&ﬁ%h sSIRE: AR SRt #Ed Qﬁi‘%}ég hQthe present
uration o 'asma déposition process t
inverfi@c to \bel secwredtto ahrcmttebcmrdmami dot Hibelevid®out ergndimnu detrimental
SU|tabIe tenperatures for the drum el ectrode 46 range
eff¢¢idm about 50C to about 200C. Since the substrate 12
Is in direct contact with the drum el ectrode 46, heat
transfer fromthe plasma to the substrate 12 is

Examplegéd-4dy this cooling approach and thereby alloms

pl asma depos te a |t|v The
drum el e%? &1852%1 %?s%e nﬁ@? ad{é leS g prseoed V oACthat were
prephRat furabd 1 G ml@lﬁdrﬂe&tfbd%hﬁaﬁffamﬁﬂt@ Md’tﬂcdieat%the'r@@cumzatlon
power source 60 may be provided on the system 40 or

Meélnqcbranatlsout,sﬁ«j/ ahave, ttlp thevegeriions thatsthp rapswes yag expoghis times,
amglttiecﬁﬁ 'é)%@xflel{ ﬁve?eo@a{}?e%t% hogs/nt ggra%{e“!sm eJFf?é; Eﬂa%t%r %@a‘s aAldd filled with

ower sour

vargepevatmeticQas tlon sate SﬁtidsrbeMﬁSBﬁygap at’ﬁhe F@C amplpb xmf figamples
sufficient power to the drum el ectrode 46

2290 eI B #R et B bITT I gring of the process
Vatfle{bef&%&ﬁﬁ %‘I,%F dn AR erl aﬁﬁesLo(ﬁE aﬁ&lgﬁ Lt}p 9T ﬁ»? s Vfumetric

ower exhibits a ency t enoug Form
ga:aﬂﬂﬁgattel mﬁosbjfaﬁvtsmxagempm piesduatsethe axpniurg times] andrthe & power

of . the drum el ect.rode 46, .but. no

used &g %smﬂeﬁwmgcg BN dhy Fﬁ% e biples 24-44,
St andi ng waves general |y decrease plasna deposi tion
efficiency. RF power is scalable for high coating
output (e.g., wde filnms and rapid |ine speeds). Wen
RF power is used, the negative bias on the drum
el ectrode 46 is a negative self bias (i.e., no
separate power source need be used to induce the
negati ve bias on the drum el ectrode 46). The power
source 60, as an RF power source, nmay power the drum
el ectrode 46 with frequenci es ranging from about 0.01
to about 50 MHz, preferably 13.56 MHz or any whol e
nunber (e.g., 1, 2, or 3) multiple thereof. This RF
power, as supplied to the drum el ectrode 46, creates a
silicon-rich plasma fromthe gaseous organosilicon
compound(s) within the chanber 44. A suitable RF
exanpl e of the power source 60 includes an RF
generator, such as a 13.56 MHz oscillator connected to
the drum el ectrode 46 via a network that functions to
mat ch the inpedance of the power supply with that of
the transm ssion line (which,js usually 50 ohns
resistive) and thereby effec%%vely transmts RF power
through a coaxial transm ssion |line. Upon application
of RF power to the drum el ectrode 46, an ion sheath is
forned mhlch causes the druntelectrode 46 to becone

o r ' o o, . .




the drying unit 54, the substrate 12 may be fed across
the conductive plate 70 of the planarelectrode 64 with

woOherswest4om surface 16 of the substrate 12 di SpoTa82005/041827
above the conductive plate 70 by a separation distance
F. Exanpl es of suitable separation distances F between
the substrate 12 and the conductive plate 70 range
fromabout 2.5 m|linetersagpp&bout 13 mllineters.
The separation distance F provides a non-contact

a }%‘an enent bpveiessictiey Ruest Pressee 12 Faprgurt Figne | RF Power

tive pl pRaso BOTMS/@xveant fraigiTord |t hésecgraul gr  (watts)

c
ST AGS406 of [the drym el edtrode 46, which contactsso

U SR dsom surface ¢i of ThHe SubStrgte 1y Bedausesoof
t

p

BaledT mapure afel Ton- qont agt _ar|r anggsent ,| t hesoo
xérﬁlﬁleﬁfftl pde— 64,15 ef fTjcremgs forf Torfg Ng HEC 500

anﬁirqcu €x Or the i cf?zglr TVETTT HTT WIHTTT a4 £ONT 1{NUOUgZ0

[’ n,lP-li Al + A a4 +) i P4 3 a4 c f
o] Cﬂébzg ACer At veL Y, tE DO oM Surraceg 1o O §é8
sUESER 5 6%12 Yey— Cpr(ﬁCﬁ” t CUllédUL,tl ve phate 70 g0
t RE2EREStrate 42 i-s-Ted—past—thepranar—g{ectrode &
UE}('E%m‘ % Leat 1 on r\Fl nnnnn + ha PN i S Jaie
PO+ g,:?,z. +—Cat1O0H—0O1 Qé —PORCTTO LT Luuui.%,rl PTaE
7( 1 {on—sh Fred vw50h4€"use§5%hc 500
(o] e nygat+ve.y{§elf b aﬁﬁﬁ*
rePaRle¥ t o the pladhh in the chanber 442 as
a pple s di s ‘USdeO-%éln\/p, he i on-sheat 115_; S—t r~e1 -\
t gBelpladh and|suppoP£S i on VIO E R
i sEnepledkary 1o prodfte a densel®y p g3-! 1000

siFfaopin3&ont aini ng F8Yer 18/ on the subst?hte 12 PP
bi[Bempls3%l so_generally in the r¥#¥nge of 568 to 1400°%
vQEtagple fihd calises t h& gaseous ofganosili &8n 1500
coipopiad(s) to becofdSionized, fesulfing4fn th 500

f dixmple ¢ of a silid¢dh-rich{plazhm wth #8ns therdp®
Oleemplbes pl asfa_has0Rgen create?h a negalfve DC bilad
vdEtaages4 s created onsthe cpndudtive| pl at€ 70 py 500
continuously powering the conductive plate 70 with RF
power fromthe power source 60. This bias causes

i t hi ‘ e Initial Peel
wi t hin t Abe §HG atales pERxsMRleTA-6 vege opled RbSURE R R Initial Pee

t he nduct j,ve, ploat 0 ' oot [ bembay
SHFH@hggﬁgg%r?éc%ﬂgg’gfﬂ%ﬁgﬁgugsg?ggéﬁ¥§’gﬁ%g@?éé aBovéﬂhrI%d
5 Stichehcpadust i YablplBprovides théipeel anarsh ceubts éot theoFBCngrticles of
of silicon-containing compounds with the top surface
Exgmplesdd-“donsequent deposition of the
silicon-containing |layer 18 on the substrate 12. As
wth the drumel ectrode 46, the resulting film®62 from
the planar el ectrode 64 may then be wound onto the
recei ving spool 52 (not shown in FIG 10) for
subsequent deposition and patterning of the conductive
trace layer 22, the plated |l ayer 28, and/or the tie
| ayer 34. Alternatively, the conductive trace |ayer
22, the plated |layer 28, and/or the tie |ayer 34 nay
be deposited as the resulting film®62 |eaves the
pl anar el ectrode 64 in a continuous process. This is
particul arly useful because of the planar, non-contact
nature of the planar el ectrode 64. Anot her suitable
configuration for the system 40 may include both the
drum el ectrode 46 and the planar electrode 64 within
the same chanber 44. This allows the drum el ectrode 46
and the planar electrode 64 to each use the sane ree
mechani snms 48, source spool 50, and receiving spoo
52, and thereby reduces apparatus costs. |In use,
either the drum el ectrode 46 or the planar el ectrode
64 may be used for plasma deposition, while the other
el ectrode of the two remains_uynused. Additionally,
devi ces for depositing the cézductive trace | ayer 22,
the plated |layer 28, and/or the tie layer 34 may al so
be | ocated within the chanber 44 to allow the | ayers
of the FEC articles of the present invention to be

I I | . o ~ 1 I
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| ess than about 5.0x10 Torr (the sputtering process

generally increases the pressure in the chanber). The
woheosiwes74i or sputtering the seed | ayer nmay be POEUS2005/041827

chanber 40, as discussed above, which allows a

conti nuous process to manufacture the FEC articles, or

portions thereof, of the present invention. The

chanmber for sputtering theagegd | ayer may al so be the

sane chanber as the chanber for sputtering the tie

| ayer |P3al StgzhdPeg) Stigneeh | Rest Sirangth | Pest Stiepash | Feel Shigpgth g(i /peel Strength

Exalaﬁlfd t he (giialy Iay(@t“a‘é)f 't(%%"ccb'i"gdu@é&@é by a(é%(”% 504G 200 hr.)

he de;@gﬁé&%&& i) ol Gramsm o |/ (Jhs/in)
Examplgdr ait e %8¢ om|t hé-pl agmm #fdposilt i Gy ter i3 ive 2.53

AV

g

Exarprfee?Schant$é? f dr St t éri néplt he |seddSl ayer mAY he 2.90

ExargrgqP4r at e 164 om|t hé-8¢hanber 240 _amnd firldm t he cBé&nber|f orl.54

Exarggda 7t €ri 8d7t he ti4d5] ayer 38. Aflt er2.¥he seed2T%yer | of 1.56

Exatifiee28cond @S i ve t rrdlée llayef3922 ils deposi | ed, 38the 2.16

Exarip®es29l 11 ngoti | m mayw7be [expdBed o 2.4eri ps oB2Pat hg t 01.84

Exaffleparl e tilae seed doayer] foradel egtraldygti cpl atBisg. Fpr 176

Exafpled1pl e, evbhe rleswlming fibmn nay i nmidlial |y bespl aced i no9

ExagplSR! UTT @no conpr.sssang [75%96by Vol wwe) dei oniized (PI) 063

Exatid B | anG7Z25%]|(bys. ol yne) 16F an aqugous) conpwsi tipn 240

Exafl8 B0 | ST R@ge 15% Dys €1 ght st Toni ¢ ;agi d and 3P sodi um.gs

Exarﬁp@é?& Wniggh | cojgrer dr al k3, aval I'alyse T om hear onal 2.45

Exathficie | FT 8QPOT T, NYis UNdersishe 1radgsdes| gnayhon 1.08

ExatpWCF EANZPC- 9605, ThT|S 59} Ut TN TRyJOVes OXisgeS and 310

Exan ﬂlé}ﬂglllt rEeT due T()réqmtne G4sP0OS d S_),LleT:‘tC., orstdwe St,ed’ 7.89
Exah Ay 5 ||g,—7'9| equitI gy |||nkﬂuy tnerbc e P aceg4§Tr arl% ;o5
ExarH 'E\ZIHIUI\E:I 3§UUI UIrrpg:g'l bb: f ::tb];g SOl Lttllt_}ii:*b Jllllelzg,f at ) 1.41
Exaf a1 ¢01 G} TONT Leonal T B tijdet; dehe praddy, 2.98
Exagggﬁn;ﬂg‘zt, e le 233 Y A2 dog T T 64
Baile ) 17 % ot o en s el or s byei D prali ngrls
Exaple rm' ailng 6+t ilon Gythl conduetive tzrﬁace I aye}'31

22 onvt op of theﬁ;eed | ayer. Material for the

remai ni ”Q‘h?"c{atd %??\chledt iE 168RAYCjuNEattd @1@# LRI c%&bﬂﬁ)tons of

be el ectrolytic plated using convention el ectrolytic
propésat vargbies coviga es cokbmagummp | geodiinitieh énteridyedi adbedion and good

caopper material for .the .conductiyve ace .l a 22
stabgPypt’ff&qr@ath Tpeheaied gondiyians (gy2- ﬁﬁ%@ﬁﬁ@f&lﬂ%s fi@tﬁftﬁltr%’v“ 25,31,
34,135 5% '3‘% ﬁnd;@i Ut’IrIQ{‘défﬁHHgfratéé Pt BRPcedBHdwRar élﬁglmng a silicon-

‘about” 23% A current (e.g., about 20

commpm/gnia]yer th)at |p$0\aq1qsl g@d initial Hatedayautadbesion apil agoedtsrt@lhty after

seed | curre appl i ed by any

exn%mé%@%t}ﬁ%fﬂv@‘gw 56U t&‘ge,?y%%h as a power source
avai |l abl e under the trade desi gnated DYNATRON X Model
PMC 104/ PR- 20- 60 Pr ogrammabl e Power Supply,

Exeroples#5i58] | y avail able from Dynatronix, Inc., Anery,
W. On t . .
ayor. 54 AP S EPEVBUAM B bRl Brrshalf ) b Planar

Eldc@bddRanafaatutig NMehbd® (bt Agt BF Cikwitizatod Methiod3: 4asad”id:ut;d&é above,
conductive trace layer 22 may_be perfornmed

withdhe etappéensdhpirte pistsupstGdthe Rgaoaﬁhwerq\eéﬁg i Saitvm inffable 10,
anc?ﬁ')]@ gﬁ:?s%gé Hﬁgtfor &gﬁ’%ﬁb L Svas WO s&l3nRYTREFBE URRYS dfExamples

ase e negative or positive
4538 0tere esinattured end tasteduat kelp @Hathhre thm&dm&h concdmaatioristof oxygen,
of the substrate 12 ang the top.surface_ 2
carpgh et SN geat e silison-copainglRgpsitesi oe §8ﬁaspn§éxposwe time
| i S
B B O R A B S T N0 R ovides s
frontabout 35 to about 50 microneters. The
photoresi sts may then be exposed on both sides to
ultraviolet light or the |like, through a mask or
phototool. This crosslinks the portions of the
photoresists that are not covered by the mask. Because
t he bottontsurface 16 of the substrate 12 IS not

.. I N a 1 s o
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Alternatively, if the materials of the conductive

trace circuit 22 and the conductive trace circuit 28
wonrowsicdgr4adequat e i nterl ayer adhesi on between POE/US2005/041827

conductive trace circuit 22 and the conductive trace

circuit 28, the seed |l ayer nmay be not be required.

After deposition, the conductive trace circuit 28 nmay

ﬂo&zhﬁféshﬁf PROLS! BN 68yden, HRepeai®esBANGRe cﬂuspwéledseab&mg plasma
for the conductive trace circuit 22. Accordin

depsiiondopemdpestng S Geriimmi Bampior st A 1y rovides the

rface 30,0f ac
conk e85 Y oG8 Aol L ARORCHEL T RS S overs of
the CFEC Udrticles a)(feExan@IlQ; uhaephotapslesdds withaym thledtrddeSpectroscopy for
stri ped as_di scussed above. The FEC articles of the
Chespisgbipalysig BiGAh may al so i ncl ude additi onal
conductive trace circuitsrpgyprg the conductive trace
circuit 22 and the conductive trace circuit 28. The
addi tional| ¢RREWG! i| VRydks A6R | Chllifdhid BoWRMe D@res@IR0lS IRFEdwer
&Rt t er|negk (0o ) eraBasEEm)TARAS bETMS OfjcBiE LESEThab O Veatts)

Xample C IIU I'vejll d Cl bUIl. d.IIU LTE (7011 Cl |58di
ramdn~n S 1 Q A C ar+ + ar-ae

A lfbl T I U TIT Nl
Btk Ut 0, ot e ettt g of thel present s
Exampledd i P33 qd oM aal o layey VR o A 21500
EITC— I L= O [l 9 Ly [ LI, [(Z Y NAV] f yAE) L9 LA
EEERE Yoy ar thrfr&y be#8pesited—of Y he  tob siyf
Kl Osi | cohlcontainithg I ayer 133 nd—pa tethed i o0
Eranleale o 0 as ldi st¥sse 00 cor FEC M tifetel00
Srame Inr dsenf0% nyent i o9 t hat i nr‘i-pl(b.n thelpa 4 er nndlooo

?ﬁmﬁkhsr?‘rl-r‘ nt aL ng {1 avb"r5 18" (Tp 91-75 the EEC %_ifi | a0
mplexXgd' |32 255:and 238" 145 the il béh-cont hi n?hg | ay b0
gampie’d hel et Aed 4l ondith the 822 |ayef gzaﬁum}@_ﬁ
eoptoriducit i véo% rade | HPer 22, folPhwing thel&a 2000
{Patninde 36 ngl st s dilscud¥®ed above. 0AFter plasia 500
deposition and circuitization, the FEC articles of the
present invention have co gﬁgé ve circuitry on one
side, and a poI ymeric sub dlsurface on the
opposihg si de[ The FEC artl cles % be conneq{agaofto
pri nt gkagis cul AOBGAFER |Gy H‘?@F’“H‘% PESERY| aowgeitet |
of cofventi ongl &is, |suc spl d&F°Bal i s, sitdoh ow
sol delgxkhgEdTRI corpr esgi on Jmondl Ng, Wkr e bpnding,
i nner . eag. pnding; and thezd T Ke| ACcQrdingl'y, 1 Ahe |
arti cligs gt 27 & PRESent TNVENTToN ar gusef il 155
el ect gy 6. Pt Kaggg—such dszg)aii gritgarrays, o p
scal e Hag 8‘115933 bl3hlg'l € dllUj&Jl tTpte TRt at VT

paCka&fxﬁm%?q e ke Such;giTcrts ﬁnu PECKaggs t@n
be de\ﬁx r"T"Sib t 5:4 any ect UIII \27uew € 148
i ncl ud n]ﬁg? A et Wél recotch | gev €eS; 3

U

rint iEHg € ceS;—St+h €—0t ot 22 ;
Br OJ e(\melni\:li,e g""\ nopr ’32 yﬂhwl 1t ﬂ\gr o :—I;rfc:rzn ;Irc; _Ecjeéz,i 5 ,
and t HEEPEE | PROBERTY 4 RACFERIZATI O
PR&E@@?—%% S anakyti-ci—tebhni-gq e—avaitabl e
for merarRlErQy | ng “2nd charatierizi hg%he E ' S
of the present invention. Several of the techniques
are enpl P‘JIJr i . hes bl
t echni qugssﬁg:‘]!j & lg\i\.fg&l?ﬁgrhﬁ@ ? r odgﬁﬁg ?act rocessmg variables on

theMeditestr dticas aftthe |0@;§7g@1‘ daft@np eeb eiticon rptmht an thmmhcon—contalmng
manuf act ur ed b}/ asm dep05| tion with
e\

vt ediC arses sl £ é@um paHichign, Dyl ustrates that the
ox% ﬂ\gfsg\“ln&’ PG @ﬁilldfn‘? cofﬁaﬂﬁ’r{xgy la er & Liﬁ% e I)f %h@qp}‘@?nt invention

onh a source Spoo strate
exh| bited a filmlayer thickness of 50. 8 m croneters
and a cross-sectional filmwdth of 15.2 centineters.
The substrate filmwas ini:ris?gly fed to an IR | anp
with a Variac autotransfor Model 033-3504, which
is comrercially available from Staco Energy Products,
Dayton, OH (60% power setting). The IR lanp was
cont ained in a chanber haV| ng a pressure rral nt ai ned at

~N Ol N N = o " N

-~

EC

LY
0 g
fﬁj
gy

S|
D Ko




10

15

20

25

solution. The filmwas then sprayed again for 2

mnutes with DI water. Finally, the sheet was di pped
woaoochssm@econds into a 10% by wei ght H2SO4 bat RCTAKR®E/041827

the series of baths, the filmwas ready for

electrolytic plating. Electrolytic plating was

perfornmed by placing the film (containing the
m@%&%x@as%d Hyhﬁcﬁaémg:@le I@Oﬁé\@érr‘b? Sndr@¥elg, thé BRmi résblﬁe and/or

"ayer, and seed |l ayer) in a 22 gallon bat

de@aaﬂnn&fbnﬂéﬂﬁedyameﬂmqtmﬂpWa‘atewatso air agitated, and

al so contai ned baskets wi th copper-phosphorous

nuggets. The solution conprised 18% by wei ght H2SO4,
Ex28¥1d8 5 7\90i GhC SouusaeXtvB @ pRANDMndei ght of a

carrier/brightener solution commercially available as

Copper GExamples x5 hdRi are VES r aitiriRoheh Hhed Prase IHVCHUOH that were
T

Mehed, Hsaliscibsedtabont.c TMAFEC aiueleC@f Eddmepl avhwmmamlifamged with a
with a current densi ty of 200 anps/neter 2

TM%&OM g% 05)1 8P rssrmaanganaareenibe s of BNE Sfda/ Pﬁae BBCenticle of
Exg/ngat sgko“JrJﬁRé)}h lﬁgdt’ﬁfed%@%} YMSC%W‘?{C\}Q ol k%%&m@@ﬁy%@ﬂbw rate

The mresided int
of 176 qu:oas Wth¢ RE& gaticleiof ﬁxainp]leaﬁ?cWasomaMadtufeﬁFwim a TMS flow rate of
cent | ers (9. % . Upon renoval from t he
goﬁﬁ‘frﬂa HEOXYSh ra]tee(g’l tircuitization (i.e.,

patterni rm): FEY afele #Ic%waedﬁve WQ@N%AS%&@MQQ sfo%f;ate that

articles of the present invention were nma act ur ed
was| e@rmubmpdm plagma vd@%ﬂanploanarcu@[zg@om,o@tgl pevddes a basehne for

subsequent . ci.rc |t|zat|on t rocedur
coR BTG oS hith Rk RRes e b m Pl BBS el e FEC
artidl® A, CoRphRtiVE R e IAtwad iphdPacdhiphishad & fiihd rBléIf&V &flectrode
thi ckness of 50.8 mcroneters and a cross-sectiona

Mmuf&ﬁttmrxgt Metod ped the eeifeationsMethiod, axdisqussadeaboye.nviflagn argon
[ IR Tanp with a Variac
ﬂovp Or%{a\lr%S rﬂréﬁ(QT%LSa 033-3504, which is commercially

aval I abl e:h%r}‘@ﬂ ﬁitlaE@oEEﬁﬁﬂMesPS’an&SS ancDaympatauQ-rEkﬁﬁﬁ{@sN and
power setting). The IR |lanp was, contai ned in a chanbe

O ey rigtesl prisyatire thai lasulatinay Resistanes Iestings r Tabler Brpiavides the
t I
iR e Rt S TS GRS By O ERARaRT b 8 gl Bmperative
Exatmpleshoaid@t e fil mwas fed past a planar el ectrode at
a separation distance Oféﬁ%% genti meters (0.25
i nches), fpr .pLasrm delJJ. 3 N . The pl anar el ectrode
Was | mplk€d 1N a Leyhol d Prepatdidsis@hte Bamstiquiré)Cr
come Eﬂaﬂol‘e¥7 avar i aplr e I 17 O1T, LeyD(glole y(gx,uu T PTr oauct s
Inc., [BXRPEs7 PA-_ The pranar erectyadgPaci uded a
condugii¥e.s8rface w thy a rength (hRy kg direction of

MoV e N8R mpdfatif FRampiS LT L€ 111 ) Of 53 (('CENti MELers
(10. 5 |t hslRE). mARbleO W of 381 qepkigreters (I5.0
i nchesgy Shifet 0kisthr2e hekLrddl 08 @adBPR SN, The chanber
was purged of air and a gas (the conposition of the

gas varies between the Exanples) was then punped into
t he chanflée ddta anf Table rldt Blustratps glié denefits of the plasma-deposited,
asmapy essur. rraln ned.at 5.0x10 Torr
silBpiBraR TG et St fﬁh SEIOR SSRGS oS otiprRdcpbove the

poly%mesetibétﬁ@e of @sd Eatﬁﬂl ]?ﬂaikzﬁie!% %Uﬁﬁﬁﬁhdﬁ ?emstance baseline.
control system T Ianar eI ectrode was then supplied

AspshownRE Bahlxed%oﬁlezﬂﬂmarmtqssnft}&xamlé@t &7 an(bﬁ&gmam gregtelevels of
nb
ingitiop i fancT ST P AT RGBT B | Elo pals gt the argon

pl anar el ectrode at a |line speed of 4.6 nmeters/mnute,
whi ch created an exposure t;gz to the plasma of three
seconds. The exposure tine nmeasured as the total
anmount of tinme that a given portion of the substrate
filmpassed over the conductive surface of the planar
eIectrode and exposed to the plasna | ons fron1the

o o a T . Y o a1
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feet/mnute). The |lam nation tenperature was 1270C

(26Q0F) and the | am nation pressure was 414
weibmpasaal s (60 pounds/inch ) . The phot or esi BCE/US2005/041827

cont ai ned a pol yethylene |iner, a poly(nethyl

nmet hacryl ate) photoresist |ayer, and a pol yester

coversheet, and are commercially avail able from

r CsihfaBd®f the polyimide

pla egﬁggfgﬁ}l%n%ﬁgt VI\%FSBS@ Z%Ia\ﬁtrc;/ér# ['m Phg{eosfutéy sfo Prl%ry
subsmatb@ﬁﬂoalpmnve EhanprQet hyl ene liner and the

pol yest er, ve e

| ayer . &9 ghﬁ‘of‘%Pé%Fr&ﬁm%r%@ Otﬁ]atttﬂ‘é F@?O %P%Sf fséxamrﬂe
58, RHRA VRS 'FMSSaSﬂd' Bkadn bilidandSsustahiialpt 1dse %ﬁ&llﬁﬁﬂﬁ[orﬁresmtance

"WV radi ati on expostre through a mask for 15 seconds.

reldrive tpitias polpistide Sﬁbﬁtrﬁtedofdﬁomma@@o&imlé Nvadccordingly, in addition

NN T A —
inveRENERe eXhi®itUbbddatisalalion ravasganoe OVilde dedicea tiier élthices of having

desi gnated JBA ultra-viol et exposure system equi pped
lealgggerruzreBio GxiihRg befigen thgiwceer cury | anp, commercial |y

avai | abl g S & ¢

phot or esi s% S wer eéthﬁ%%g& ﬁﬂa)gepg%l%\?\#t élggﬁtdrlgﬁeﬁ;y@ eparate squares
(Exdesl gnsdaeiPeA\Shhiob dedre Télfalﬁéd spamyvelee|abpaemperature of 85°C and a

commercially available f i dschun Engi neeri ng, )
relgtiye. hurpydgy, Qfad oo, kfl FRE U POPYSg tgﬁ%fgdmwa%n‘fz% fpe Insulation
ReG&hdTRERIS/ S BU] Ginded- Rref QO éd?sWﬁl?é rethin€d devied @pérpg Table 13

tenperaturé was 29.40C (85F), devel oper bat
provolep nhsﬂr&eﬂe&s%lbq/reaellt@[wnmw@ ﬁmdhet EEC@mcéqs of Examples 59a-

$ressure was 172 kil opascals (25 pounds/inch ) . Next,
59%-he Cu | ayers were etched wth the nodel TT-24 spray

devel oper using an etch baxhipaisnt ai ned at 430C

(HOF), with a spray pressure of 172 kil opascals (25
Exgiopinds/ | ncPey,  and DayBat h sPwed of Pay8 Day 9 Day 10
Exaepé s9aet aeskmhyt ec{ 018 { eesknhidt epe x Tk | Bk 10* | 3.63x 10"
Ex&ﬁﬁ%lé’i%b “%ggmmﬂyg ST 8 IO a5, 076 | 5003 10BY| 563 x 10™

er i ho t ha hot oreci WA S

Examapleadsd | B K 1A dap8d ¥ i bt Red0s 1627 x 3 T 498107 1.15x 107

Exampls %0oh IGANAY] ded650M DI 4ArdP  anfOSuall of (0% 1Rl 7.67x 107

Exararlp of9at dedO RAQT ol 380 ¥ {hneB3-28x8044 3 Edkbbr ¢i400%0 " | 460x 10
avai | abl e from Toryon Technol ogi es, Itasca, | L. Next ,

22 S E E gc a&% Id%&% ;Fvﬁeelgcwls(tﬁp glt Vit QIl%Jeaslhegt 1f651 teg ﬁ&@ 'FRC articles

of ﬁfelséﬂﬂ 18%enit¥eh %Iédﬂ%dépb@ite\d GURITMS pindt‘cﬁ@gema@ gﬂo@reveh aider high
solution for two mnutes to etch the NNC tie_|ayer.
humidityNpe testneratas| eandspnaedee dsaee Pigyn diag%olT\hi%@XmR%e further
1111%& tI?e ut gﬂ Ft%ecf a&g%gg glfg tl%ﬂ{ng \gf%légy%i%n} g?:gd peel strength,
staBﬂittye lind ﬂntnalhlaﬁasmfesismcé\he@n etet bxtenled pe:mds dhemEEC
[ re rinsed with D .water aced in.a

ticl d
10. 0% by Allbgsh thp Jascab tavpsen 5P Bie Brstibet ot reference to
préfeidd @fn'b5ﬁgfeﬁ1% %ogiergtsﬁi%lea% Uhd %Pc will! ?ed(‘_)gﬁiz@rtﬁa{tcdhﬁﬁges may be

were rinsed again wt water for one mnute and

madk dwforohr and wlietalil withaud depargagsirornihe spatit ReledcoiBt afdhe tnvention.
Testing The peel strengths (i.e., interlayer adhesion
strengths) of the FEC articles were quantitatively
nmeasured pursuant to the foll owi ng procedure after the
FEC articles were manufactured. A sanple of the FEC
article was placed on a glass slide using SCOTCH
Per manent Doubl e Stick Tape, comrercially avail able
from 3M Conpany, St. Paul, MN. Three traces of the
sanple were partially peeled up to 2 - 4 millineters
toinitiate the peeling. The glass slide with the
sanpl e was nounted on an | Test Equi pnent, Mode
5567, which is comercially available fromlInstron
Corporation, Canton, MA. Aclip is connected to a 10
gran1|oad ceII and to one of the traces of the sanple

o o L ) T T
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synt hesi zed by conventional techniques. The foll ow ng
conposi tional abbreviations are used in the follow ng
wexerspeg™1 " Pol yi mi de": Polyimde fil m conmrer cpairiug2005/041827
avai | abl e under the trade designati on KAPTON E
polyimde filmfromE. | . DuPont de Nenmours Co.,
WImngton, DE. "TM5': NVR-grade Tetranethyl sil ane
CL%%/KS@H 3)4) conmercially available from Si gma-Al drich
em cal Conpany, Saint Louis, MO "Argon": Utra-pure
1. argon gammnbimcuymin&tmréiﬁg om Si gma- Al drich
Chem cal . "Oxygen": U tra-pure oxygen gas
conmmer ci &FF k’nﬂt 2i lable from Si gma- Al drich Cheni cal
Conpany. 5 ﬂt&s‘rﬁé’@%sﬂe@l%}éﬂdﬁgbﬁd%ﬁ RIROSIbsEaR, wherein the plasma
commerci ally avai'l able from drich em cal
Conpany. Exangepssitad mselmﬁmmmﬁrlmst geoutl §Ppitesicpeent silicon;
Exanpl es 1-15 are FEC articles of the present
i nvention thatan(gvere prepared pursuant to the Drum
El ect r ode phhddE@edndut g 1M ieghossadibbhe tHel plasuid depasitedayer.
Met hod, as di scussed above, with the exceptions that
the RF power and the exposure tinmes of theplasnm
deposrtr
* provi desq?ﬁe cﬁom 5v8vﬂF %?18%%1&% %@te@ng‘t I:ﬁgslﬁjta de}msﬂed layer
COTBMIDERS Wt Eaitlaﬂ.’m&t Zmﬂoﬁtlwpetgemlsmsm deposition for
manufacturing the FEC articles of Exanples 1-15. TABLE
1 Conparative Exanple A was prepared pursuant to the
3. Drum H eqipadenian. %@t‘ﬁt %lc%g)fwlliﬂqd vitekih BR plasma deposited layer
Crcuitization Method I scussed above, th the
furfhet komprispsent et atons 15 Arataricgercegt w@nskmad ga thtetprt% gveight of
vvri\ (ge@t eg?f{ﬂ {éacent t he annul ar surface of the drum
theglaszy SHSFHPLH: provi ded oxygen to the chanber at a
flowrate of 500 seem (no TM5S was present). The drum
el ectrode was powered with 3000 volts and a current of
4.26 nill | Eﬂnpslectrhms-cgm@ atiste @rplenlpe?r, achierrin Preeplamacdeppsited layer

ive m | g tggod%tlm e Su strate filmwas fed
BB?FBP]EIT’F&& e&?ﬁ Pe 8 PSS EEPED 6 1
centineters/mnute (two feet/mnute). The FEC articles
of Exanples 1-15 and Conparative Exanple A were tested
5. purs uant Th@ etdgEronigicircail apistd 0f$t1¢1@n]gt"ﬂlelf@§ therpjasmadeposited layer

hay PR TioriAlfl s had e o, I Enehiien, P20

strength results for the FEC articles of Exanpl es 1 4
and Con'paratrve Exanpl e A, Table 3 provi q’E‘i’ td;\
6. st r engt h Theslacireniewircp @rtpe-obelaim: powhepeingtng F]é%essslsleﬁ low as
q{;@! provi des the
%ggl&?@eneg r?“?éf%r ?soér% ﬁg‘@ é%%%t fécl es of Exanples

11- 15 and Conparati ve Exanple A TABLE 2The data in

Tabl es 2- | ustrate the, fi.ts of | asma .
7. deposi t e(ﬁ‘eéqcﬁ%‘ﬁ -CugHit &rtr??en@te lajtpel, VY}PFI?IH é‘%ﬂ%@fma deposited layer

a&heql ﬁ&noaf 4 RN lleé‘s‘(%%ﬁt% 0 hidnd€DeFahs oft ffolshkosilicon
is arrt |ec | es of 8 S #gﬁegﬁg 15 exhibited a co%‘or natcr)on %Tg
cogpoahd.ni ti al | nterl ayer adhesion and good stability

after exposure to heated conditions. In conparison,

the FEC articles of Conparative Exanple A exhibited
g.significafe tRAHEALLRRSuIt NariERDLF | d¥inAf 1, ekvherddP SHE CoroBnosilicon

heated conditions. As such, the FEC articles of the
coppeswhtonmprisentatiomethylsilens.t abl e for use in a variety of

o, EE Lot B RPh A BRRUBEL A E 7, TR B RRY comprises
ond 8PhR%e &@?@eﬁl a@épo%pnitﬂogeﬁtarﬁh@nt hall hyfetmt er | ayer

adhesi on of the FEC articles of the present i nvention
is reduced when the silicon-containing layer is too
thick. This is shown with the FEC articles of Exanples
10 and 15. The FEC article o§9Exaane 10 was
manufactured with a TMS flow rate of 180 seem (no

ot her gases present) and a exposure tine of 8 seconds.
Srntlarly, the FEC artrcle of Exanple 15 was

Y o P N 2 | . A NP
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articles of Conparative Exanples B-M exhibited

significant reductions in stability after exposure to
woOheoslvegtsed conditions and the sol der refiow oPEmUSE®S/041827

such, the FEC articles of the present invention are

suitable for use in a variety of applications where

the FEC articles nay be subjected to heat. Moreover,

the FEC articles of the present invention also exhibit

good stability during solder refiow, allowing the FEC =
10ar ti cl es The aldviropicecitsnit arficle mficdaimt b fgthereeampisinga metallic tie

Do SRR PR e oSt B e Biupive ger

FEC articles of the present invention that were
prepared pursuant to the Planar El ectrode
Hpnanuf act ¥ Sectoeeqreieruttvatielp eomprisingt i zat i on Met hod, as
di scusse ' .he exceptions that the
pressur eg,@?ﬁl\éﬁ%exéggé%rt% times, and the RF power were
vari ed as gémvindeposifalbhger8dispdied ohadpslyinaide ahistrate, wherein the
filled with varying. volunetric gas. flow rate ratios, of
TVS/ oxygen. TR&SEECleppsifed) ageris ‘%E‘é’ﬁﬂlf&n POZWACQRRRpIESIng at least
manuf act ur ed t ] : ef f
altering of t%g%g?ioé@%%%?%@g%ﬁ%@ﬂg\% Cgﬁfp? e’
i nt er | ayend ad hattdroers cambhctivabayert dispokablaboyer thei dlasma deposited
volunetric gas flow rate ratios of TMS/ oxygen, the
pr essur es, thiaygkposure times, and the RF power used
during plasma deposition for manufacturing the FEC
articles of Exanples 24-44. TABLE 8 The FEC articles of
12Exanpl es Tha- dactjpniecirant adtigder eluatimt ¢1t fehetaii t thal organosilicon

r t 0 he 2500C, 1 hr Peel Strength
Cog‘gghdﬁ%),nﬁgnéﬁeﬁg%f%&ﬁ%w hr Peel Strength Testing.
Tabl e 9 provides the peel strength results for the FEC

articles_of Exanples 24-44.The data provided in Table )
139 j | | ust Mke electrppic-cyeyb pricleofrfirimmt §. orhsrein therase dagher comprises

j Vi . ' j initial

onlf Bt LR L s AL A e S 0P e ' Sxposur e

to heated conditions (e.g., the FEC articles of

Exanpl esgﬁg, 25, 31, 34, 35, 37, 39, and 41). This )
l44enonst r d0e L1epicrHireuf BHele ofwplamm i s sihersit Shenplagma deposited

[ [ .

R R L Rl 1S A AP AR0F 108 et

to heated conditions, is relatively w de. Exanples

45-56 Ex | es 45-56 are FEC art.icl]es . that were .
15 pr epar eda}ggreg’ﬁgﬂ?lctcg cyf, @‘Tllg,zea?ﬁa‘ilalﬂ L]ct"fhﬁ’(fén the thickness is as low as

ab@@?%ﬁéﬁ%ﬁfe&é@%&@ ﬁQﬁg?_{Q%oﬁPS.Othﬁorﬁ%t&%Ui tization

), as discussed above, with the exceptions that

the pressures and the RF power were varied as shown in

Tabl e 10,, and the.exposure tine for .ea FEC article ..
tas 50 s vBRtet OFFEBRRHL feqtidHie b ERGlp BE ripdiagieomprising:
ver e nangdahdis elhcanbort@igidai@ dnel RibseddTbylabhig deposition;
actual concentrations of ox%l?en, carbon, and silicon

present [ppaskings il lpxesnol epndichiva gnitgtidr sbovghihe3glicon-containing

second exposugaﬁ,e{,,iaﬂg was used to obtain sufficiently

thick | ayers at’ coul d be anal yzed. Table 10 provi des

gasfl ow pattesingfltheMerafdondydi®s madial.pr essur es, and

the RF power used during plasnma deposition for

manuf acturing the FEC articles of Exanpl es 45-56.

Table 11 j C -atd f. oxyge . .
17 bon,  Ahg MR REof M CRT SR T, e IS piaimipp gomprises
iofiziyg p gaodonprésitg=m @phrosliEsn @bmpyad| es 45-56, as

anal yzed with an El ectron Spectroscopy for Cheni cal

Anal ysis (ESCA). TABLE 10 TABLE | | The data in Table

1 1illustrates the effects Zg); t he processing

vari abl es on the concentrati'ohs of the oxygen, carbon,

and silicon present in the silicon-containing |ayers

of the FEC articles of Exanples 45-56. In particular,

the data illustrates that the oxygen/ TM5S ratio in a

T o p—p—m~ 4= o a1

1
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Resi stance Testing several times over 10 days while

retained in the oven. Table 13 provides the sheet
woesicgigmce results (ohnms/square) for the FEC acriuskms/o41827

of Exanples 59a- 59e. TABLE 13 The data in Table 13

illustrates that the sheet resistances of the FEC

articles of present invention plasnma deposited with

TMS and oxygen are good even under hi gh hum dity and

tenperature conditions over a period of ten days. This
18exanpl e fThe tohethod bf ukimali7e svhetean the drigagosdicon rentpegnd comprises

article of the invention, which exhibit good pee
tetiamePRIC-st abi ity and al so insul ation resistance,

even over extended periods of tine. Although the

present invention has been described with reference to
19preferr eéfhe s dheh elaim gy kEetsins thiel qreandsiicemh eompoung gqustitutes

at {ﬁa% 9 ultxt & ? t Ch Q095 3f Pﬁ% a? %agre?fcﬁx éh t(gtglra%rﬁlir&q)f (?lﬁé Qals

rom scope of 't
i nventi on. CLAINS 1. An electronic CIrCUIt artlcle
conprisin a substrate; pl asma deposited | ayer
20di sposed 1hg mqieod phdayad 3, W]W]i%lpéh‘h gasfarthercomprises one or more of
0 gast about 10.0 atomic
Oxgggké}ogqn &% an &%%gg??%r%ed conductive | ayer

di sposed above the pl asma deposited | ayer. 2. The

eIectronl circuit |cI of claiml, wherei

21p] asma derg'@ é‘& %€€ al@oﬁ?}r Phgreiny, paftarang 5, yelZ(S’foConducuve
mﬁ&ﬂpcﬁm@ﬁ&% %ﬂ:thn% thk &RRr 3f co-ﬁﬁﬁctﬁje%étél‘?ﬂ'bg phbfolitideraphy.

article of clal wherein the plasma deposite Iayer
further conprises at | east about 15.0 atonic percent

,0%Xygen, n,the tot ht of l.asma L
2epost L ed R ayEPOL it ORE 01 BB B GPE G Pl te laver
onGh@kilcdh-coMiahRlsNaydhe plasna dep03|ted | ayer further

conprises at |east about 25.0 atom c percent oxygen 5.
The el ectronic-circuit article of claim1, wherein the

glbgﬁra 0d5 otht%tﬁgfl ?yﬁ%lglh Zé &ﬁl‘[tt hloc%gn nfas?]n&m%{}y%ﬁg t&é %%strate is to

pl&nRC F6r0aH expdstieUtimeattiédtive t6f probide nth®, silide@rcehmniding layer with a
thickness is as | ow as about 1.0 nanoneter and is as

thigkegss sangiisdam sbeutPahernemetes toaboyh 0.0 nanometers.
el ectronic-circuit article of claim1l1, wherein the
pl asma deposited | ayer is derived froma gas

24conpri si Mheahethedsif cakmum Frtkeradopiprisinpeexpeping ahe anbstrate is to
or ganosi |l i con conpoun The el ec ron c-circuit

Plagg $preath PXRQSHICime istip Ot FEVISE gAY qunéeﬁtaeaﬁ%dw with 2

thigRARS }ra?h%ﬁ}gtf?cflﬁ %H@ﬁthy%édo%?ers abbes glneﬁ th@BisC- Ci rcui t
artic aim1l erein e gas further conprises
one or nore of oxygen, argon, nitrogen, ammonia, and
hydr ogen. 10. The el ectronic-circuit article of claiml
5 further conprising a netallic tie |ayer disposed
bet ween the plasma deposited | ayer and the patterned
conductive layer. 11. An electronic-circuit article
conprising: a polyimde substrate; a plasm deposited
| ayer di sposed on the polyimde substrate, wherein the
pl asma deposited | ayer is derived froma gas
conprising at | east about 50.0 atom c percent of an
organosi |l i con conpound; and a patterned conductive
| ayer di sposed above the plasna deposited |ayer. 12.
The el ectronic-circuit article of claim1l, wherein
t he organosilicon conpound conprises
tetranmet hyl silane. 13. The electronic-circuit article
of claim 11, wherein the gas further conprises one or
nore of oxygen, argon, nitrogen, amonia, and
hydrogen. 14. The electronic-circuit article of claim
11, wherein the plasma deposﬂ?ed | ayer has a thickness
rangi ng fromabout 0.5 nanoneters to about 10.0
nanoneters. 15. The electronic-circuit article of
claim11, mhereln t he thlckness iIs as low as about 1.0

T N | s - 'L I . T A~



