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NEREUS. 079VPC2 PATENT METHODS OF USI NG [ 3. 2. 0]

HETEROCYCLI C COVPOUNDS AND ANALOGS THEREOF Rel at ed
w@adoe65shnf or mati on [ 0001] This application clBCTES2005/044210

priority under 35 U . S.C. 119(e) to U. S. Provisiona

Application Nos. 60/633,379, filed Dec. 3, 2004;

60/ 643,922, filed Jan. 13, 2005; 60/658,884, filed

March 4, 2005; and 60/676,533, filed 0
whi o¢h PRQCESS FORERINRENS @Iww%&ﬁgmﬁ HLM
HETEROCYCL| C GUMROATNEN GNDLIBON BET A and each
of which is incorporated herein by reference inits
entirety. Field of the Invention [0002] The present
invention relates to certain co unds and to nethods
for the prepardL%@KCﬁHNUNﬁeOE§eﬁgﬂq¥ENﬂypN'conpounds
in the fields of chen1stry and nedi ci ne. Enbodi nents

[000]8 sin S%ﬁ Ié]?’\é/f ,%%;r% i%ﬂl&g&g(gtb% &&1&@ lvﬁfl ¢ %Lgrerﬁtlﬁé}’gﬁse % the

oun

dens@omwﬁ@tseleﬁ@lwlgedmﬁ&omﬁé eAs ﬂfé&hﬂtﬁl’fﬁehietv@ée& thé metal hﬁdfs
enbodi nents, the conpounds are used to treat

decraasﬁsl toerrawilbbe mcmsﬁelrproldﬁmls idie toceaparit velpeupdigg {cross talk) and

ror B MBI o e o PR GE h ey

separgtedylih&fior BlEROF tncréusinghflloReywidRpiHeaLRSENT CBecause of these
treatlng cancer, t he primary treatment options remain

requisemegs, wnenmm%ecmfgﬁumdcbnwﬁlamn@morwr iplgctrigmaaials. One such
al.one or in c I nati.
class GRIPES W AEBHE PaPHe e e aar e oy RBy Brerseise
matefgifi ned types of cancer, and are of limted use for
treating patients with di sseni nated di sease.
[000Z3he mdtoh exarpyleiUES 6,829,062 B dlischaes a smgeompmelnypme& mpteripl
atients wi.ith nmeta | ¢, cancer. o

t t
lncluéﬁaesi‘se'vé]lgeﬁaw%wtéﬁ e ﬁqpagou%@ﬁwa drengfR @‘ Regic constant
mateH'éPLY% ?ﬁ a8 ah AR fllg' tiehfé 2 ﬁfrbélectﬂohlcqfetv%sf Thé §ilikAlite nanocrystals

incure o ease due to the patient's
are sfallecthag elel @aﬁe&anmmglmmloss afthe faaturhgon the integrated circuit device,
chenot herapeuti c_agent .

whilg HechRdRs A hE RS PRrar aise hﬁﬁgﬁﬁ dsfffe pagogrysets
toget%hle ok hesanauty ?d@@gé’gs thSHehhidg %Ud?ﬁ@ﬁﬁ%n of m%fécé@fes‘?licalite and

conbrnation to treat patients.[0004] Simlarly,
h1ghIsﬂfc@(‘zéblﬁkld%ad(b@ﬁaﬂ&spe@muﬂﬁg sudhqrartistasntplbe, dlé.pprsbdm eoni-polar

fun and protozoa are becom ng incr aS| g y ficult
hydrpphq ‘e%ﬁlV%{%Wé{‘?héanﬂWb@Mﬁ%Toetg%@ J X 1° ayers.
S QL 1 PO B L0, 00y RO Sk sbane s

subs&ét@rm I\Aﬂﬁclpi zéoli€dsytiesisRempositbn theprBaeed frum, a silica source and an
Lei shmani a, Pl asnodi um and Trypanosoma. [ 0005

orgamgrhyHeaids zeolite S@W@W%@lrm%@geréf cogting H?éélbﬂfﬂ}é Hithithig pynthesis
com&ﬁgﬁo%%@egﬁég hﬁ: cﬁ Iglfté %gdd%%ltﬂggs s 1 élgé}){ ‘éo 1%8&'{:%‘3&35111021 zeolite

film ©R"tRE QMREE! Finally SESHE60,2435EdiSt168R8 2980638 fdrﬂblﬁo*hﬁg structured
affect larger and | arger nunbers of people worl dw de

direcdimgpigeets dom & hlélpéipﬁv‘ s zenilde pryetplclaw dieleelnic constpmdiiey by using
ox1deii%q.&;£aﬁ% rvgBae%?c?n& )é(mxf’ (?ts arﬁug{ng%,%gaitér gléc?tl%drogen dperomde at elevated

tempMthredsnf | ammat ory agents to treat cancer, inflammatory
I seases and infectious disease. A continuing effort
[00035 beAntherbdee bijed artishoivauElis inpoetgnt t@aittbp geolag helegspntially free of

and co ni_es t |de tif ot.ent i

elurRROR RERE el fochana atvehontdigBRbs Sapdres ARRBetH bave
Mari ne-derived natural products are a rich source of
potential new anti cancer agents and anti-m crobi al
agents. The oceans are massiVely conpl ex and house a
di verse assenbl age of m crobes that occur in
envi ronnents of extrene variations in pressure,
salinity, and tenperature. Marine nicroorgani sms have
therefore developed unlque netabollc and phyS|oIog|ca

o o - I T
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[0060] FIG 35 shows PARP cl eavage by 11-16 in Jurkat

cells. [0061] FIG 36 shows inhibition of LeTx-induced
w@ioenesshti ty by 11-16 in RAW2G64.7 cells. [ 0062¢T/BS1805/044210

37 shows the effects of 11-16 treatnment on PARP and

Pro- Caspase 3 cleavage in RPM 8226 and PC-3 cells.

[0063] FIG 38 shows 11-16 treatnent of RPM 8226

results in _a dose-dependent cleavage of PARP and .
deterppigedtisieolitesbqtopo]d Ivedesgblasarerfies 4 alpy -l istecioipgulator.
Howlfgu'?r'é %g)tlfcgrﬁs B%{vé Jii'sco]v%redlt at 1t11g ’exf’ilé}ﬁé%\gifﬁ]cﬁh t(I %@?&mez% L, Sblite beta in

WS~ proteasonmal activity In prepared from
bothkh-ekfentislBadiBcomdle fofn® Abhavidgery 4allitshavbe efexofs i 40

treatnent in the PWBL assay. [0067] FI G k6 42 shows .

nanqmters ingize yAppligsats haye deyebipsd p proesss ynwhiph grolite beta gepigining

.. plasmg TNE | evel s i ' tr L ]
sitcfly B Gyt S B Sl B s 4 LR St el g et hpnge and than
dealfn@itddandrbbyrenfimgiiduaiyBalaié ah@hiiumd A bludy of tHiesskiially

medi ated | uci ferase activity in HEK293 NF- kB/ Luc _
alumdayth gree pedite petaivath g5 stabitisenghe gxley of &4( paromeieiscag now be spin

the effect of Forpula Ll-5A and,Fo I | - - .
contiebSEaHED bttt R By mcuhi A ARt bbde g BEptlgatc emplace
and glﬁidrﬁtll& Oetdikally featd® toiRiGlif AyIMinhaHyfoxidelandl pebvideca low

effect” of Fornmula I1-2, Formula I1-3, and Fornmula I1-4
dielestria ¢rmstehtyineulatmesiaper. i ke activity of rabbit 208

proteasonme. [0072] FIG 47 depicts the effect of

Formula I1- -
chynot r ypsi %%QP%FWW%QEE&E&QP sone.
[0073] FIG 48 depicts the effect of Fornulae 11-2,
[000|4!)- 3, Af&igkell] thik in0@itIbRlrelaRI B plorbRSFoL NépRbiONE GizkYlite beta film onto
[0074] FIG 49 depicts the 1H NWR spectrum of a ) )
a sulbstrapowhidh reparhef ast integrajedecircgitmdiealite beteris a medlAgiovm zgplite and is

dese2Bpd SR LR 7 Syt S BPO 18) et STROHBR T M e e
3413%%& PEAHE HEM Bhs h BEMPOHRALNACcFbedi®y B dmbla: 26 i n

[0077] FIG 52 depicts the conputer-generated
ORTEP pl ot of [XNe(lcohgbinXdTBA] PdOmY 3101 W2BO [ 0078]

FlL G depi.cts the_1H NVR.spectru e conpaound of
(0005} - PR o 55 e R ACPENLY BoS BRI B TEAToERrRte ¢ o
t: q._ i .
MR SRERATYS  SATEMN SOV i R g on
the ¢dnditivnrgd delndiradorFardan the hibta? @ation k&0 Bhy BO81 beta & formed by

' h H NWVR
cr}’SFSag]égﬁ%B% t@r_sil %W%F%Bﬂxtﬁ%%?ﬁ%g&%;%ggg@w A gninum, silicon,

. SPRES e . . | =]
T e
Cry@aiipaionds edrriEe oothta témpetaturdlYo THOC tb Q08%] arfd £&moSpheric pressure.

depicts the 1H NVR spectrum of the conpound of Fornula
Theretarg 7 npmbeng@agaits poBBslsclosevanymspipsirapathads ©f preprpipg zeolite beta

R S SRR S Pela PR 2
octaf® IBRPAds thoOstlhare HireStthgl d3e B 41642, 26 dlidl6ds the use of dibenzyl

Description of the Preferred Enbodi nent [0087] )
dimpthyrbaromeningy ionas eestemplatior egenthdh 6i 139, T alischases theawe of diethanol
.Cited herein, including.the S, patent.s git her ei
amifiy b aigfon b el ERGEAG fonc Perar Ryl sobfls S 256392
discidiBs freib a's§hdhebiDb®zddNtShetPFith h Gt é)R:‘Ean%eQQ&ﬁﬂun and then calcining
Enboélne ts”of the invention include, but are not
at a kénipdratdretod 40P t/7@U°AfoHowat byoahdtiver ibi exqhregeatreatmeont anfl
conpounds, including conpounds, for exanple, those
descri bed herein and anal ogs thereof, and to providing
a method for producing pharnaceutically acceptabl e
anti-mcrobial, anti-cancer,-Zand anti-i nflanmatory
conpositions, for exanple. The nethods can include the
conpositions in relatively high yield, wherein the
conpounds and/or their derivatives are anong the
active ingredients in these conpositions. O her

Y T L - ..
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Formula 11-12 [0159] R may include, for exanple,
hydr ogen, fluorine, chlorine, brom ne and i odine.
W@ 0W6/0455The foll owi ng is exenpl ary stereochen BCT/YSI005/044210
a conmpound having the structure of Fornula
11 12:10161] A further exenplary conmpound of Formula
has the follow ng structure 11 13 FCRI\/ULA p 13

o5} 2&2&%%glsgf;ﬂefsf'g%,%'n&%%rw?q&@% .5 e QB e e
hydrbaide af'fxaqetkafé feoc | dniyn} 36h ?&%@%}odm@ 4 té Bwang is

exenpl ary st hem stry or a conpound having the
[00085] r ucAitheugif anfyarfithd methbdd SescfiididboRe sdri bd udedrd kprthesize zeolite

exenpl ary conmpound of Forpula Il has the follow ng
betagthe deHQlYkbe PrOCEAS IS ey pIEtomEd 4] GrBEAHOR DX 1S PiEPibfrom a silicon

sourlz:% ﬁ%ﬂ%&ﬁy%%eﬁa ?ogl\%méég %ﬁcl{]gfatgf)% Ehﬁpﬁ{céygf siREPHLREe BiChre not

limigdao eacdethyil sithosilicate, aoltsidgiailivd, prasipigred bmcsternld@ﬂkahesﬂufates The
Fornula 11-14:[10167] I n sonme enbodi pents
sourgeiRIAlMBENUST ineBidaGIEare not Keted et alkosdor, agasipitgitd alumina,

alunfi ﬁ,ﬁlln ﬁét%ﬁ?&dm{%dﬁuxﬁfﬁ%{@ph 15&5%51%%55?{' %umlﬁbhsca%?.g )§§)/urg%s of the TEA

€ CO s nay
ion faGludk Gt &éaﬁphﬁmed\td‘ fhe hieroxedeemnp halide cﬁﬁﬂmﬁmﬂﬁ Dhe reaction mixture
Formula Il has the follow ng structure 11-15: Fornul a

has g gompogigams giverbyrihe anmpricaldormpda: exanpl e, hydr ogen,
fluorine, chlorin ne n 0169]
Exenpl ary stereocﬁNﬁ$g3$9 éggqg E?EA‘EEké [0170]
[oootpe f QHepvidrthak 8 vENEFRINAD Y08 t€0 225 Fenhas 5)(7alfu@ ffrom 0.10 to 0.5, “c”

conmpounds havi ng the structures 11-16, 11-17, 11-18,
has an@ﬂuﬁz frong; to é@,p@dt‘ ‘AVbesa yaug fipmrhe b nﬁb@r@g‘tl@f mixture is now

reactsy FeHRTART O SSGrip HATTE Ftrpesied Pl 8 baey Do ST Seuted

reac'tlﬁ%g{fﬁgérﬂigg bitb géhoﬁ§ &%%ur% gfﬁtj@ﬁ &?&tm%%t’fdﬂé fs ;&ﬁféﬂgg’c@ the $88id product

is 1sohtedﬁeomsledhetemgemr)es métterertydmtans sech dssfilantiomgr centrlﬁlgatlon and
mat eri al s" to make ot her conpounds descri bed

thenreashied “p@lldﬁzqmmﬁl wereandifisisdithet ekambiat teBpstiHadP sy 100°C. As

will b% %Wg in hie exd eQCg goﬁ%rl%g@ tg% lren,ggtr 0?]1 ars r%tjﬂe E.[T?bt%]él zeolite beta

w1t}h1§?ﬁ10tsﬁ@df §teﬁlMe§1 gTﬁé Eyliddiseorainnb- Sﬂy@tﬁﬂﬁﬁ%mlﬁ%ta is also reported in
11-20[0173] In some enbodiments, the_ conpounds of

the Heratwiea See,, 1) MdaA. iGasiblerest n&/mrlawgmshm Zegditqund Magroporous Materials

SSRGS TR 0, KT £ ST S s,

Else[v%wenh@ 190MEp L B AU EBMID) NIE Cavaey b, QrRrdpoBbus and

Formula 11-21 can be esterified such that R may
Mesopertoud d/atenighs, ;3503 PBRae 3976 Thg sesplting mll@mmhaarawomposmon on
has t efolovw str.uct.ure
SR AR S S e W
conmpounds of Fornula Il ypeyRrirhglside an ethyl group as
R3, for exanple. A further exenplary compound of
wheFoMnislah Idakt dresexthemgeadilé cationgektied Gtonx ‘élegtomcor{stsmﬁﬁpf alkali and

alkagsﬁp g?]%{]ﬁ Igl%%agg g%srﬁafg%gg?gﬁ(qa%glpﬂéeleégiﬁ%ma% fglrcgju% con31st1ng of

Ve S10
B ) o3 e Sl R sy e il

[2. 2t M @ctank) diethagol shrinecand mixunds ﬂtemoéd‘nﬁ ‘anitlst mple fraction of M and has a
exenplified by Formul g I - 24C,

valuerfrasp Orfe Op @by ip Hles%ﬁé %&@?%Fevﬂ?@cepﬁ ﬁ et mtpducf 1 to 2, %"
is tHeFh &l lfxaafcﬁa% ?JﬁRrﬁ?ﬁ hB8Y Gathd'6£ 08 ltJ) \91'? i 13 % 1@7%%3%@ a%lra%?:{valence

eXenp e conpound of

IS chlorlne [0179] h| some enbodi nents, the conpound
of Fornula H 15 may have the-%ol | owing

stereochem stry, exenplified by the conpound of
Formul a 11-26, where R8 is chlorine:[0180] In sone
enbodi nents, the conmpound of Fornula Il may have the
follomnng structure and stereochen1stry, exenpllfled

o A A P r— o o — A A N T N A ™A
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VI can have the followng structure referred to as

Formula VI-1 :[0230] wherein R can be separately
w@etoentdel from t he group consisting of a PCT/US2005/044210

nono- substituted, poly-substituted or unsubstituted

variants of the follow ng residues: saturated Cl-C24

al kyl, unsaturated C -C aI kenyl or C2-C24 al kynyl,

i | | Kyl
of R GBI oy - 3y LF GAR ST Akdddige vlidgy 0.01 10 025

and E;%“Clls agl rh@l’é%racﬁ{)ﬂ bt Phcﬁ& ‘ﬁﬁ?é‘(/éﬂlue Y. @% ?5 car bonyl,
koxy carbonylacyl’”, am no, aminocarbonyl, ami no
[00083r bOoPHemext st @mniHe, pravgsd afethk ydvantidn isad kgattthe s>5;nthes1zed beta zeolite
aryl thi o, oxysulfonyl, carboxy, thio, sulfo

in oxglet RO ROV BNERREN AERS T et af&ﬁ\ﬁf‘”ﬂfaﬂ“éé’@ﬁﬁ’t’%b’ sybRijtpte silicon
I t
atorﬁﬁﬁl&?bs@%ﬂ@? Xﬂﬁ{;&@%ﬂgagﬁ%ﬁﬁ rﬁﬁlbn ggbr?b% gﬁgdegéo%ojt% 8}5]1 femove the
orga@id da€ib€ foin t[h@%ﬁdﬂan‘gé‘l sitesiin tHe3zeolite Hoe, spli@utlgdhd zaoiitd ega can be
group consisti 23 of a hal ogen, monosubst i t ut ed,
calcpefl yt s tebperaturead 380°GiiesaMSE iforia Bmevufficignt Qispplly B minutes to 10
Iovmn resi due tur ed Cl- 4
housflo 0N il TSt gt s RO UG niceast Tt el aness ot e
dealﬁﬁﬂ(ﬁa‘%ﬂ o%le kﬂétwspdeamﬁnhamg th@ Ly 1R B&a ifvoes Bd/use of a
cycl oal kyl, cycl oal kenyl, al koxy, cycl oal koxy, aryl,
ﬂuomﬂ@ataasam Thaﬂgabmsl&mmy selasmwﬂwo mlrkwy Eaﬁn@vﬁgﬁl aé'@mnum atoms
r bon am nocar bo ni t
fronbﬂ%&gﬂm R oGRS isO G aF BN éama i bR Gf phsered into
fiPth Ng.d ta!inke@d SO bEiis 1$r8kdse@n be found
theﬂé%?%nate ég%ersgg?%Pgﬁﬁzno eboronlec gél ds andﬁﬂsf%rs © ot
in USngo p8¥genat ed al kyl i ncl udi ng pol yhal ogenat ed al kyl ;

R A LW O W M T S
exﬁ%@%ﬂf af‘kfel a@éuﬁ% &t &4 e"u0dn ﬁxfb%xggfng YRt &?&‘é&u%ﬁh&gm@fud@ without

oen nono-s trtuted

limipiboy ﬂﬁmﬂisltactdsl @dbmayhmmd&mtdl rhnmafels fherebf xemplestdf¢hese include
follow ng residues: saturated Ci - L kyl,. . ..

sulfyissaeid; pEfe 601@} et@gne&qg@ﬁyqetr@q,ce@ ac@é ﬁEA]AfM AR a%iéwxahc acid, etc.

The%gx%eﬁéﬁ(onlacl C\f& ?E@?&ﬂs@&?@@gﬁéﬂﬁ%@é é@l@fﬁgy ?tween 1 wt.%

to 80 @\tt% aid xﬂld prafeydtlﬂj' kawyemﬁwhemaﬂd. 4(H\lvk%>ay1dc axdid e&&amuylh conditions
am no, am nocarbonyl , ami nocarboyl oxy, nitro,

inclpdrehipipergiiye ohlQT Ry 0041 Toy piment 19myiniies i %x%m f%’ﬂﬁ?l treated with
the %%(g El?)%:’o ﬁeybaepa 18 1§otlylt?o§i blysrﬂéing éﬁ&le S fﬁH%} o?lnflash%ﬂ lv&nﬁ’xg:f)etl(ﬁuzed water

i ocyano oni'c aci
and o hélﬁxﬁsﬁah@diatadnkbibntltmﬁdmﬂu@glpnolmm ogenat ed aI kyI
erein mis 0, 1 6,

[00H]d i Th¢rd¢aéumma@dinhmwbela ZQQilémWh@hélaﬁa BléAl IﬁEO §§ﬁ@e%ﬁt 25 is now

s i D S SO RS Bl R o s e

incladsk 'afelﬁo@ﬁnﬁt’édlt@ M?(ﬁ& '\idﬂéreﬁolﬂteérgzﬁrﬁ@atéﬁmm&ﬂ@éﬁherb@f Examples of
sonme enbodi nents,” preferab y I's a substituted or

polyntsinklsdé buitaesindgi hrmltﬁd@setayllcyd: glyFQir pregyjmﬂ @yco&mnch glycerol. Examples

of P&f?a%igé%ﬁ?l%‘?té ingTeFert it ot e 1\ R <feabh gt

t-butflof %toglq) n?léx'&ﬁol%éi’éiﬁl CREsoB lidthy@bfidad) AlREBNformamide,
nonosu t ui pol y-'substituted or unsubst i t ut ed

dimeﬂwlsa]tﬁdsme,facetbne fméth}d) eihybketes, destanitridaandmagtbyle) chlgiis.
Op 2 }lf, élg%se%gijgraagtggd p@i’g, SW‘BM%/ nggernt ggmlg%)sauor%ngludmg but not
i YOO L GBLAE R Bt mon o

al koxy carbonyl acyl, am no, anlnocarbonyl
am nocar boyl oxy, nitro, a2|do4'phenyl cycloalkylacyl,
hydr oxy, al kylthio, arylthio, oxysulfonyl, car boxy,
cyano, thio, thioesters, sulfoxide, sulfone, sulfonate
esters, thiocyano, and hal ogenated al kyl including
polyhalogenated aIkyI [0235] For exanple, the

T "
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percent by wei ght of the nediumcan be satisfactorily

used, for exanple. These carbon sources can be used
w0 nabow63doml | y or several such carbon sources cROI/D82005/044210

conbined in the sane nmedium for exanple. Certain

carbon sources are preferred as hereinafter set forth.

[0268] The sources of nitrogen include am no acids

such a yci ne, argjnine, threonine, methioni ne and
surfacrats %na@,gfyam e i<k e sinouplaf polti befiih the SLis aBaary

Bt (i iEHbHALOto 18RS RefblaBl At 041t§ Divtl 64, while the

Conssoﬁjb | es, sogtlJean nmeal , cot ttons eed rerle}glq? fish neal, v
amoyspif dispersiag dgdrit ean varg frofth@tovlawt. §tisThozaotieesbetf slmiry mageptionally

contiin gAiG1ES 1EGms Mo Ehhe HE FURo BF SEReHe dRamPIeR g bitding
agen%lﬁgﬁh@bt[t gﬁeﬁr%t 1A% Eelﬁ%gﬁylhﬁftlﬁ?caie{(?‘w,'nﬂéﬁlﬁgﬁhﬁethoxysﬂane,

can be 1 ncorporate cu , are
methiyhteiethosgstiam; yquealis or aeghalit eollwiday sitical anbmsdatesiiereof.

EOt assi um magnesi um cal ci um,_ phosphate, sulfate, )
[001d ) orklepang ehipBerhazeolitabra slim it is Rext depegited AefoucuBitateby spin
I Q. ] . .

couh RS Sa R 3o U AN o P05 e s s iscloss

US 6819,062 31 addUSse93dB 1 Bonite salstrh@2v0¢h Sared ie nbediyresilicon wafer
relate to nmethods of treating cancer, infl|ammtiaon, .

substiplg tymeadly upestis iategratedeircuibdewiges uOape thezpeliie THpyisdepasged onto the

~1.Th t hod i,ncl ud f | £vnotih ten.
subsfHtEEiR i A ARG At b S catne B P OB, el M i Gftime
suffitteBSH eVhp RRMHRQAORRHIRI biddWhe crysiR t6 areBaete. ARGl 8atime can
herein can be used to treat cancer, inflammation, and

varyifrine 80 beosdsdb Sdmees anfdqRaftfablyHione b mpouta ds 1 henmitesar i ous
003h BB S L o T e b RSP n S
L R N e s
The chdmibaltmedifieatibh s tspallyl Genefhydteetismtive zeollie béts with a silylating agent at
sty songiigrs. 1S 2iotsan R Eri! ABiondhe SRUFS bt Befort depositng
L oo . [

o e L Bl By S R 02 v n
substle@t Silektibmisrcasiidlout By cantatieg the Zeblite bgta filtlhswith a silylating agent at

_ chynotrypsin-]ike, trypsin-like and ) i ..
silylpiéqn Gomditignsvhieh Ergw _ﬁwmy%}%thi% be deysigitheig thy Ugpid or gas

n . S -1 is AR . .
YT 5160 8RS KPR P Xhu GRS THFUEO o nd
silyl@t%f RREOAE tensbrae: «@110t0v 19K aedetntdcniny f@uhinm 6510 mhiigites to 72
2 prot easonme i s responsible for the proteolytic

hourgc {The pilfatisn aisericanhaysaduisat o e de disealveg ing selrrpiguen as toluene,
s S0l G GRS RSB oy S8 B gropoioe

and 86tHai& witlethelz8olite atheiperaturesn@ tigned a8 dederibel 4bost.i Mad gas phase
protease activities wthin the proteasone: 1 L
n silylation is

procespyisrprafsrysdivhenisidplation istcexrisdiopt o1 the zealitel fitthe

conBRBH % ke S RBB 3o P bR eRihflblrsomc o
500"@;!‘0? a Rt RERPoct My it sil&ﬁﬁhé’hgggﬂﬁ) il and remove as much organic

chynotrypsin-like activity of rabbit nuscle

matqriab hepessivies Thiratimemil abiy fon( HOS008d to Myhoarsgansd preferably from 2
.inhibjted the chynotrypsin-like activity o n ..

i o} B SRR AR b Sog e e bty bY e empirica
L S R S et A R

Conpounds of Formula 11-16 exhibit a significant

preference for inhibiting cmmotrypsin-like activity

of the proteasone over inhibiting the catalytic

activity of chynotrypsin. Conpounds of Formula 11-16

al so exhibit low nMtrypsin-like inhibitory activity

(-10 nM, but are less potent at inhibiting the PGPH

. B Y a1 e g~ = N ~Nr— N F A=
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anti-mcrobial is conmbined with a drug or nedi canent
that is helpful to a patient that is taking
W@nios/0685er obi al s. Met hods of Admi ni stration [ OROE{SI005/044210

an alternative enbodi ment, the disclosed cheni cal
conmpounds and the di scl osed pharnmaceuti cal
conpositions are adm nistered by a particular met hod
as an anti mcrobial. Such nethods include, ano

alcoxytgnewns m yaries & hiost aud 1 od-mh Sxemples af SIkyé%tm@g%nts iRtugp but are

tr I i n capsul e,
not hlnggé;dg?% ?ﬁl}f] (i@ﬂczrgglall‘rfeggrf‘d lge%rg?n@fh%ﬁsﬁ%aﬁgr such fopns:

[oo1sp) ad maar% fridkd mnf/tlnﬁmmh_e dxventia, tixafollonysg exstripdds are set forth.
adm ni stration includes adm nistrati on as an aqu

Itis tohepadsistaed that the expninlesue aplydw Wy effllustragionand gee nt intended as
an u‘g{{k‘i‘?ﬁiﬁ@#} % tho{)ﬁ%gd %%(}p\éegqf Itl(l)é f%gﬂ%%c K et éaﬁh 1h I »appended claims.

aneou
intraperltoneally, intra |ntranuscularly,
intradermal ly, or the |.é§ﬂﬁg§£§é| as (c)

adm ni stration topically, adm ni stration rectal

[0014} ( @evamﬂrismmslps- zeghte\mgq wanemyepa@p@l ageedng teghe Eplo Wam%

poe o D35 G b T P R (10 G e
Alurﬁlnﬁﬁﬁk%c skidd Jo5aedyviis SHAG 0OTEADE (899 alh Wgorogs @asiag. To this
formul ati ons, depot formulations, and infusion

mixtded, uienized Agtel wvas hddede ﬁdlq)v@lsbycthe @dfbhom@ﬁ%@i@fsﬂwangabosﬂm)
adm ni stration and as. f di,sc

The g SUTATS O, OSSR BE0 ook aT &P BV RRI DS R AL gre and vias

thenftﬁg\p AR §tFEﬁ$ﬂTMﬂlrféﬁ dulife1dlies %@ gedclabeWas ﬁiacéd)fmuﬁi@ﬁ set at

armaceut i cal conpositions including nodes of
140°@aAdnthe biiaturoreatthd Gorghriond armows afftime at adogsaly p@sire. The solid

i ntraauricul ar pathways. [0295]  The phar ceut i
prodge i was ¢ollectabiicen fuaaaenc\@%ﬁbé@mthd%ert o dé@‘i hiable 1

plres?r§§1 ﬁ}eg@%g aC o(?)[g%geggﬁo )EFH%éf)%cﬁon %ﬁdﬂfong ?fxarHer%q/AI wolar ratio of

the@gmemeglg@ml@n t he type of ani mal , including human,
bei ng treated, and the physical characteristics of the

speci fic ani mal under con&ﬂgfeaiti on. The dose can be

tailored to achieve a desired effect, but wll depend

on su¢h factors a di et, concurrg neldi cat i prCrystal
ﬁ’%ﬁ“@h t hod

Samilcog her FRgaCHPR e rdsid Ceddi n ?i “nedi/aal | Si
drRs Wil re@@@mszféon*[ 0296] |In practicing %ﬁ@ met hods (nf)

B -l oM e b

i fat 100 i t 4ot her SAner Jpdddbe ali0 hgmsetj o20 | 20-40
agent$. Mesé products 5dan He 1009 || z&40i h i vo 20 20-40
orci nari1g0 i n ad4manmal ,60pr eflerla®y |i 4@ hub®n,| od0i n| 10-15
Vi ro,| Ttpenpl owi nd themin [vigop {hedpr pdugt s| on2 10-15
C(ETPO‘I[i(w’] c%r%be adgy srstenegot o 1he ragpel | 1 yaa 5-10
A DA RTINS B YT 0 I IR

—

amvIo

SHeeHtah UUSI ILlal v AT

c&' oni ca] (PQ/ rect allly, 4\pa0| na 1I290 ragéﬁﬂ y ar @ 250-500
n eriton vari ety of dosage

*M‘fl‘émg gﬁt&rﬁe F%lﬁsﬁ& g?%nagyzg% applied to testing
chem cal activity in viv will be readily
apparent to one skilled m&@?—g% the useful in vivo
dosage to be adm nistered and the partl cul ar node of

[00E5 i nPelttms pﬁthe\mbbve Sﬁa@emﬁrerﬁmtﬂ@ tqrsorovelthe alygminum. The

treaﬁelrpg %‘ER? lﬁ‘g%% 7S t%agfe]r 8&1&212&%1@% %]é]dcp%ﬁg{/olume before

LRESE QBB B ﬁt@@h@maeﬂhe det ermi nation of
and ??lzcta?@gﬂdosaggil e\e/el s, that is the dosage |evels

necessary to achieve the destfed result, can be
acconpl i shed by one skilled in the art using routine
phar macol ogi cal nethods. Typically, human clinica
appl i cations of products are commenced at | ower dosage
Ievels, wi th dosage Ievel belng |ncreased unti | the

Y Y e - Al

T o
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m crobes; thus, the anti-mcrobial wll increase the

chances that there will be a decrease in the
w@opaletshon of m crobes. In one enbodi nent, PCT/US2005/044210
anti-mcrobial nmeans antibiotic or other simlar term
Such anti-m crobials are capable of blocking the
harnful effects, destroying or suppressing the growh
or reproduction of nicroor?%g § such as bacteri a.
For exanpl e, such anti bact er#&f and ot her
anti=nrcrpbiats are 'escrloea n Anti bifoTi CS,

Chenot her ap ngd cl enh@loAgent s ease
Santpieol.D( e%é"{tﬁéma @n 9 Lgﬁ‘égw ;ﬁndi_éfﬂ_‘ém & 1)
The Mol ec JI%?HCE%% f? “bi ot i & At dn Befoedi [ 1 omfter
(1981) —t Ulllull efrboth rent—an ant+—mcrobia—w

not ghang=°@ﬁ’é1e : hoodiof surwioal , |bud.260! | | chamgd
t he chances tHMOst helmi crobes|will be Harnful tb the

host in spnme way. For instance, if the jm crobe
secrBtes a suldstsaade|tha&lés harnd.ll tg the host, the
anti-nicrnbthfmﬁ@3 act upon the mcrobe to stop|the

Secretion| o, p%cpunt eract off bl ock the harnfu

ef fegt hi di rent 5 ,an antl HCT Opi whi | e,

i ncr &asi ng Eﬁwfgﬁellhoo%zthat théﬂh1crobg gf W | 0.184
die,is ”' ? hatrful—to—the surrou%d.ug,
non-nicroblal aéells hi an al tiernative enbodinewt, it
is nBt i mposymalkesizeéw| har #Oul tlhe 04 - niicrobial |is to
surroundi ng l6NdANDer obi al , celils, as long as it
reduces the |ilkeglihood of suryival of the m crobe.

[031G] "Ant i ganpged, agent” reflergoigra conpoundjor -
conpositlonlbﬂﬁhH@%nq t he conpound that| reduces|the

t+kett+-hood—of DUIVIVdI of —a—tgncer —cTet i1 one

enbodi nment, |Ik5|lh00d of {survival s determ ned
as apfunct§$W36¥Z i|ndi g pglual| capgrr cgl lo,17hus, tHEO
anti cancer t@aesadON I[| i ncrease the chapce that |an

ndi vi dual] cahldd®; cel|ll will dile. hi one| enbodi nent
t he 11 kel i|heattigdd; 3urjvi val is {deternmined as a fdnction
of appopulaqhﬁa;@&NCdncegogells otgoyws, [he antiqcancer
agent wi | | |n?ﬁgg§e tthe chancgs that there will [be a
ecrease T nthe poputatiom of cancer cel s ni— one
*CaRiiR6idh MRs tarrizdtout athis0eE fagkhourse Arestnodne mithtratricmasid wes carried out
agent or other simlar term [0317] A
at 756 hiomdé hevispeut i ¢ agent” is a chenical conpound usef ul
in the treatnent of a neoplastic disease, such as

[OO@ESF@[@I% ggwgﬁma@{ntr%] Jﬁ) ttrlggt féﬁ:n' r‘ém@g@Qtsﬁb dé?ﬁ {aV&Bount of

such as a nitrogen nustar
alurBtni 8 dhineriding cBystillidity a¥shawh be theasteatiéty bf pore Volume The
sul fonate, a nitrosourea, and a triazene, foli¢ acid
reswdtn bsg mlieate thah palpinatianapsetrite eentast Withthe ﬁeldarews in a greater removal
t.abolism antibiotics, pyrimdine anal ogs,
OfagﬁmpﬂﬁrouraC|l cisplatin, purine nucleosides, anines,
am no aci ds, triazol nucl ' corticosteroids, a
nat ur al product such as éﬁgihﬂﬁi%ﬁkaloid an
epi podophyl | ot oxin, an antibiotic, an enz
[001’ax and, paatich of mameatc@vsamplgp% e former mtela f&m a5 follows. Sample A
was t@)'ﬁ?sg Iﬂﬁgtgt@gqll%é%g% Caglﬂlél%f 25)@618%@;6) 9'} w]t 63/ 011‘21r S. %t 1§01 portion of
L Bta"ﬂ'()@(iﬁﬁ@l‘ifdn%!@ﬁ s1l&l¢‘bn wafer at 700 rpm.
-mEQQQﬁ?gg%ghﬁﬁgﬁﬁgﬁgﬁg§¥§?ﬂged urea, a methyl hydrazi ne P
Thedwatbvads then bakeden 350RCefoo dcmimutmlndsumprp gers ANext the wafer was spin
hor mone or an antagon st % ﬁl A d wafer with
coaigdrvaherpetyidisiagang, HaMP S@@Pg e S&Hleég?qﬂéﬁr@n, §ypond waler with a
anti estrogen, an androgen, an antiandrogen, or a
gouadot r opi nr el easi ng hornDne7anang. Specific
exanpl es i nclude Adrianycin, Doxorubicin, 5-
Fl uorouracil, Cytosine arabinoside ("Ara-C"),
Cycl ophospham de, Thi otepa, Busul fan, Cytoxin, Taxol,
Toxotere N@thotrexate Clsplatln Nblphalan




depi cts the conputer-generated ORTEP plot of the

conpound of Formula 11-26.[0338] Conpound of Fornmnul a
wW(aA100886550N (Acetonitrile/ H20 | max 225(sh) nnPCHBRB05/044210

(ESI), mz 266.1388 (M+H), Dcaic -1.8 ppm C i 4H20NO4.

FIG 54 depicts the 1H NVR spectrum of a conpound

havi ng the structure of Fornmula 11-28 in DVMSO-d 6. 3B:

Purification of Conpound of Formula 1-7 033
zeolity b‘tt&@émpleaéh it Marsrpgay@@% Wpingrihg e e ﬂ%ﬁm thickness for

each W rti?ra %%SQ%R néf%st%dne 190 ﬁ§11§ B diele gﬁirf%g%%mas measured and

enric Conpoun

deteﬁ@lﬂtg@toﬂjen]g6§ﬁ(ﬁrp,quﬁ§beﬁfw&pr rrul a 1-7. The crude extract
was di ssolved to a concentration of 107 nmg/m in
acetone and | oaded directly onto the cartridge. The
follow ng solvent step gradient was then run through
the cartridge at a flow rate between 235 m/m n and
250 mM/mn 1. 10% EtOAc in n-Heptane (3.2 L) 2. 25%
Et OAc in n-Heptane (16 L) 3. 30% Et OAc i n n- Hept ane
(5.4 L) [0340] Fractions enriched in Conpound 11-16
wer e pool ed and concentrated by rotavapor until ~ 5%
of the total pooled volunme of solvent renained. The
sol vent was renoved, |eaving behind the white solid.
[0341] A crystallization was then perforned on the
solid by dissolving the sanple (4.56 g) in 1:1
acet one: n-heptane (910 m). The solvent was slowy
evaporated using a rotary evaporator until the sol vent
was reduced to about 43%of its original volune. The
sol ution (supernatant) was renoved and concentrated
(598 ng). [0342] The supernatant was dissolved in
acetone (80 ng/m ). Aliquots (500 ul) of this solution
were injected onto a normal - phase HPLC col unm using
the conditions descri bed above for normal phase
purification of Conpounds 11-16, 11-24C, 11-26 and
11-28. Conpound of Formula 1-7 eluted at 7.5 m nutes
as a pure conpound. [0343] Conpound of Fornmula 1-7
(FIG 58): WV (Acetonitrile/ H20 | max 225(sh) nm Low
Res. Mass: mlz 298 (MtH), 320 (M+Na) .EXAMPLE 4
FERVENTATI ON OF COVWPOUNDS OF FORMULAE 11-17, 11-18,
AND 11-27 [0344] Strain CNB476 was grown in a 500-ni
flask containing 100 m of the first vegetative nedi um
consisting of the following per liter of deionized
wat er: glucose, 4 g; Bacto tryptone, 3 g; Bacto
casitone, 5 g; and synthetic sea salt (lnstant Ccean,
Aquarium Systens), 30 g. The first seed culture was
i ncubated at 28 degree C for 3 days on a rotary shaker
operating at 250 rpm Five nl of the first seed
culture was inoculated into a 500-m flask containing
100 M of the second vegetative medi um consi sting of
the followng per liter of deionized water: starch, 10
g; yeast extract, 4 g; peptone, 2 g; ferric sulfate,
40 ng; potassium brom de, 100 ng; cal cium carbonate, 1
g; and sodi um brom de, 30 g. The second seed cul tures
were incubated at 280C for 7 days on a rotary shaker
operating at 250 rpm Approximately 2 to 3 gram of
sterile Anberlite XAD-7 resin were added to the second
seed culture. The second seed culture was further
i ncubated at 28C for 2 days on a rotary shaker
operating at 250 rpm Five nm of the second seed
culture was inoculated into a 500-m flask containing
100 m of the second vegetative nmedium The third seed
cul ture was incubated at 28C for 1 day on a rotary
shaker operating at 250 rpm-®pproxi mately 2 to 3 gram
of sterile Anberlite XAD-7 resin were added to the
third seed culture. The third seed culture was further
i ncubated at 28C for 2 days on a rotary shaker
operatlng at 250 rpm Five ml of the thlrd cul ture was

I T 1 . o Y. | o R T . Y- | Y
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wer e added. The reaction m xture was stirred at room
tenperature for about 2 hours. The progress of the

WO e@eN63m was noni tored by TLC (Hex: Et OAc, 6: 4PCHOB2005/044210

anal ytical HPLC. Fromthe reaction m xture, the

sol vent vol ume was reduced to one third, absorbed on
silica gel, poured on top of a 20 cc silica flash
colum and eluted in 20 m fractions using a gradient

CLABYISHexane/ Et OAc from 10 to 100% The fracti on el uted

1.

:?%P}E)cgs%%%ﬁe?“&uh ?l?@%g%%l@dtﬁ@ ty@r Hﬁ%ta%ﬁst%e com rlsmg

aners In aratio of 1.
ReXutHigatibgS stattibd eefoliw béth |aedi:ahyn1naxn0ra¢omlﬁtm tcb-r@m@lde a

usi ng the Phenonmenex ;Luna, 1Qu qul i ca colum Zg cmX .
Zgalpnyipatedyeolife betahadng a fi/AYmetar apfio Bf grsaler than ghosleryipe the
@%Fl&fnﬁ%a&gcf Eefé%o}%é? &? Qc%l{lé)nt %QQG{Eﬁ%CthQ %chl ]croghgtmgf of polar

Itednids, waich, pofyol EhRmasresidetbof t fobmi £ durry;heeating the substrate with
purification process. Conpound of Fornula J]I-1

éheisloy and heatmedhel cqa@edzswbﬁtﬁ%e tpsevappsalg teso pntr@ﬁéﬂ@? a zeolite

M&@e@% P]? }l}relastg}a%rag%)tljeﬁ?lng th% fégl tg%}ta \17_‘ %gg ﬁﬁ*ﬁ%?ﬁ%ﬁ&t shylatlon

rgoﬁd@ﬂaﬁ 16 Mitshahtiay fedubl N )ermiindtiRyBrokiBbonpsror 8 ¥olit0Lihd where
[MtH +, Dcaic= 4.5 ppm CI15H 9NOAC ; 1H NMR i nDVBO- de

(the sulistr@e czzmmpwa]lcqrhwafebwbwbrls patk of e indgerateq pEgUaL

I 13C Q d in..ace
stieoresa ol Shint arrerSBR e simaRt ShoRR et delfcing fedrarine
(Lo R Bk Qﬁeal erf‘irfa%@’hggrﬁ/sge@éﬂjﬁ@mﬁﬁg @ﬁidpccoﬁhlstﬁngb(ﬁl’ acids,
were ad The reactron mixture was stirred in
hﬂndfrﬂghmtawmpmhﬂs endimixtomsthesoniet atemperftyre Qﬂi@u@ tq $00°C and a
hours. The reaction m xture was filtered through a 0.2
nﬁlﬁléﬁf%ﬁnmﬁ%@l?ﬁchw renove the catal yst. The sol vent

fr WeakLicOPRUNSH Rt
PO P ARR pP bt L G Wnjor b Shidh e RPN hict o
pdtalfrhi@etifpythe ecotitt and ahereHRt Gleinating ia cRivied ombaiextepazature of
1Qu Silica colum (25 cmx 21.2 mnID) wth a solvent

g X Cent658%C asbior ¢ tBone il (yunuiesdy 18 PePS19 min, 80 to

ﬁfﬁe/f)rsg:(%g %]f ?]\é}?{}[‘ rl aqr? oorf3 \Yﬁerg Ith'?:%} Mﬁlﬁ} g&gg‘isefs Qrdisgelging agent
t &lé@éﬂ ﬁ@rh tﬁ%@nﬁ% "cbﬁdlzﬁﬁfgl FRoRIAEE S factaRiy) @Ulydlspﬁmomc and
For nul a eluted at 13.5 mn as a

Cmtmﬂmmlyﬂcnmwtas, lethymnethvlamm@uum hrpmuée/ 3 zmyu}rﬁﬁa%ereof

2@7 §r00%ﬁ5£¥]§&1 S'i(séfé-’rgfr 314W£€t58§% shyfty l}% I\%‘ﬁqanes R Rier

Cgﬁ@%d\l\ﬁgrgthe upVbndi& Srabth O%mogﬂi@ate&%ﬁhylﬁ%%ﬁbiysilane,
HESI S OF THE OUND FORMJULA 11-25 FROM

Ibollkﬁd?al[sﬂﬁzaild fhigturasttbereof. m xt ure of Formula 11-13C (5

b Drpcsssa eI orcd O 08 bt 3 TSRS S ARG FeelEl astoqtgi from the
2%1@0(% YoRlistidsSoritifRthykMidtbliRRe, CRREANharbiRhe, RRBMEhyldisilazane,

trc stir bar re added.” The above sol uti on was
caed pdkttues teBEE on a dry ice-acetone bath, and a

o AharsgryRs a?%'rlggrt de e doan ¢ S B gl ou
aggeerggé ggo'ﬁ% (}{b}ogﬁﬁfﬂﬂ tﬂ@s sthidr € was stirred at

or a m nut es. e reaction nmixture was
aqi shotéssdorusit m% aflanofcryal e zestitelidtaoomposiidneravingch Si/Al

" extracted with CH2d 2. The organic | ayer

S .
evmpuratie df atdeast 8% gompsising Broaﬁl%ﬁﬁfanﬁkg Pl et hiaying 2
11-25 and 11-16 in a 9.5:0.5 ratio as a white solid,
whi ch was further purified by normal phase HPLC using
a Phenomenex Luna 1Qu Silica colum (25 cmx 21.2 nmm
ID). The nobile phase was 24% £t OAc/ 76% Hexane, whi ch
was held isocratic for 19 mn, followed by a |inear
gradi ent of 24%to 100% Et OAc over 1 min, and held at
100% Et OAc for 3 min; the flowrate was 25 m/mn. An
ELSD was used to rmnltor t he purlfl cat| on process.

~ Y c o A A ~ - ya o, A A ~ A e
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exanple, with acid or base. Simlarly, the ketone can
be reduced, for exanple, w th sodi um borohydride, to

w@btoaioesshhe correspondng secondary al cohol (s) . BCPROOES®I4210

10.

FOR PREPARI NG A DI ELECTRI C | NTERLAYER FI LM CONTAI NI NG
SI LI CON BETA ZEOLI TE BACKGROUND OF THE | NVENTI ON
[0001] The next generation of mcroelectronic devices
will require an increase in the denpsity of cjrcuit |
e¢CERRASTLED Y an 3 Synihesigereandenhy roug basisGpressed Reaheppisical
nftal I%nes decreases, there wll be increased

P'énE due to capacitive coupling (cross talk) and
propagati on del ay. Thi smfﬁb,l’*@m&iap be avoi ded or
mnimzed if the circuit wires are separ at ed by
i wheredd s at lgass pre @&hﬂnﬁﬁﬁb@ﬁl’ﬁ@‘l §ﬁ ¢ orgitlag %’@PP icensisting of alkali

I gl?%%ﬁsgﬁ %@&/e starfleosr ani€ gé{ on gﬁ@{eﬁ f{o% er%bx?;!”cd?@ﬁnng of

opln por ous

”ﬁirﬁéthﬁl'aﬁnnéﬂi@m%iﬁ fdlB&ﬂ@ﬁlSdﬂfetHyBirﬁhbrﬁhﬁl janaliB@edyi-1 j4ediazo-bicyclo
materials, and es Claggé virtual ly al um numfree

zBal. 21 octanatimthaapka mixgresdheipfl emls the gpde Gagiogof M and

dj s es.a t Qne oro nateria C

bt 28 a0 B B DS P e Bt P s o v
PEOVIAE S 85l RVl el REiohiof RECATIH8 Atvallog i 1o 0U5 efpks BS weighted
an insdlating layer in mcroel ectronic devices. The

s a‘l'arml valenceafiBoang danh yalae of $ieb) ‘& is themnelpdraction of Al and has a

act , t he
Hilg Pare DL T el Bk B Rl R b e & Ve from 202 t0
anvk @B@ CRaROEANS TR c%hﬁrﬁ@é cﬂyktﬁffé $atin aﬁ'alvé@gé iia@eter of 5 to

nanocrystals together. US6,533;,855 Bl discloses the
c he mhmmainetongidehloatinating dlie sthmting accblac betofat dedlimirativecenddtions

hi gh silica, zeo I te nanopart.i cles. tti

p&}efqb&rs@owg@é AR of Hl%ﬂnwg‘rﬂaép %%@?@ework and
t I

SRR Hi. RVl A s b

pTae paessaif qimBiwherg tike ddalumirati@odanerisks bcmtﬂmlrg the startmg

sem -conductor substrate in which zeolite s
cé@ﬁéﬁgmﬁh@rﬂq@w@wa@&n& felsigtes fggm i ag@%?%@%lﬁa E

I
T -

aafﬂerﬁméﬂuﬁgoﬁ TEC 361 D8A°Cadnd aativdle 8§ h hixmitss to@ddmmird. i on t o
produce a silica zeolite filmon the substrate.

Filhe |prcy:essug" cdaimebor Birther eprplipaeea (gnwggb%grgrtm(grzeohte prior to
" DBl ARl L IS RAGRGE i (R Pofiat b iigel fure of

BT e Constan
PELT0L D %ﬂﬁtlahaf@tmﬁlso%omﬁut@mmﬂmm@n of ammoni a,
wat er, and hydrogen peroxi de at el evated tenperatures.
[0003] As the above cited art shows, it is inportant
that the zeolite be essentially free of alum numin
order for it to have a | ow enough dielectric constant.
Appl i cants havedeterm ned that zeolite beta woul d have
desirable properties as a lowk dielectric insulator.
However, applicants have discovered that it is
extrenely difficult to synthesize zeolite beta in both
an essentially silicon only formand having
crystallites on the order of 5to 40 nanoneters in
size. Applicants have devel oped a process in which
zeolite beta containing silicon and alum numis first
synthesi zed to give crystallites in the nanoneter
range and than deal um nated thereby renoving virtually
all the alumnum A slurry of this essentially
alum num free zeolite beta with crystallites on the
order of 5-40 nanoneters can now be spin coated onto
silicon wafers to forma thi4l0f-il mand then baked to
renove the organic tenplate and optionally chemcally
treated to neutralize any term nal hydroxi des and
provide a |l ow dielectric constant insulating |ayer.
DETAILED DESCRIPTICN CF THE INVENTION [0004] As

Y | .y a S



