10

15

20

25

30

I NHI Bl TORS OF FATTY ACI D AM DE HYDROLASE Priority
I nformati on [0001] This application clains priority

wopesn4Bs3 U. S. C.  119(e) to United States provpPeT/ORZ07/021628

pat ent application, U S.S. N 60/850,520, filed Cctober
10, 2006, the entirety of which is incorporated herein

by 'M’E? Fb g%%ctﬂdm
d
o A 0 Ao PROCSONE AR Gronps
an integral menbr ane protein that degrades fatty acid

pri mary am des and et hanol am des, including ol eam de
and anandam de. FAAH degrades. neuronodul ating fatty
acid am des at their sigé333égéﬁﬂﬂgn and is intimately

v . . ]
O sk bREL R e LA A g DBt
pindoémgescharyg physscal miyidpidepasitiona@ Ve chesticalivaper deposition
effective in treating a variety of condltlons For

, ton lpmlﬁn&ittqnn@l ERET I8H Ve EIned Bl RIBSREPTOS eSS INg
[ t
SBpbsE B SR Bl AL Loy MR e

cing octemsel eaglod exC AR eletieid rfmp:r Qtth@blhshléd dbtveen the electrodes to
cardi ovascul ar . di sease. [0004] However, current

i FHRILDR PEICESSHTas RALNY Rlasma ﬁétett%la@é?ss@?él)%@ﬁs\m {Re reaction
highggi cal activity and/or bioavailability needed for
in VIVO studi es and therapeutic use. Thus, to date,
the therapeutic potential of FAAH inhibitors remains

essentially unexplored. Summary of the Invention
[ 0005] Conpounds of the é&ﬂﬂm_nventl on, and

c ffect
g S RE RTT o R Y s o
cndnqnodadmmbwode@ldsmwme@m@g W@rﬂmspﬁdnaad ahych@omprises

the f ) I 111 I 111
rﬂ‘?g e ae%tt(lng/p ‘é%S‘t grﬁpléem@?nﬂwt(m%g wéutw@&ﬁgfz@e

Sepvhbpl TR FopthRo R 7 oulr el B Bgoking par

prity wees toneirood parftiotes ot utagsuefatelof the Baclass pﬁteadrﬁ%artlcles
with excessive FAAH activity b%%adntnlsterln

toeBfak)sd iR Eésaﬂ’*tS?agﬁ pEide beekingpla utstaswgaflbwl@p@mg the backing
Bﬂar l%gl@gh.lg clga(r?r%{%lpt e ul(%hh ﬁtlsh?ngq qct)l (1 th'lus%lr%gaﬁxture that

reaeldsdshtre B@tﬂqné 18R ¢ roislictpactivads! fom &ﬁtﬁo@ér&%ﬁfﬁ&e of the backing
i nvention provides nethods for inhibiting FAAHin a

PP 8 p‘wdﬁﬂ RPTHFIBE I the 2as Raserespelie baskiye Blefeect | ve
W or a ngﬂﬁ@%%dﬁ‘ﬁerﬁ '3? afrr%rtﬁ[}fl BF Cl%!il%lpl% %‘Jé %?ef:t?é%e aassembly

maceut | cal npositi on

psampﬂsmglarbanlaﬁg plateb@nled td QOEIS@tro'H&q)ldeif(&I d plagha processing
addi tional or alternative enbodi nents of the invention

Apeenhly IspYIHed, W HeCOIBRIEH amtafﬁlglgm backing mels @pd plergede
R RSP BSOS TR p g

isnafectt ofahe elettrodeeplatp pareamive fpameﬂe‘s Hiotn dﬁ&mterrshtf@cres afche
fromthe cl eq ence ldentificatigon Nunb

[P8e88 p@ﬁcﬁtﬁ%ﬁ%ﬁi plaf aprayngitenRackigplalfiand Clgeirere plate
SEHHEReE
M/QYELML%&%%%T&I&Q\?%%‘E%é&?ﬁﬁ%&@\?ﬁ%&k&“&

ECD IAfSe R e Srpay S AniRa B ek Erdemrreaitsand fhisking v

SVWHVLKLQGAVPFVHTNVPQSMFSYDCSNPL FGOTVNPWKSSKSPGGESSGGE
EfCSGESPLGLGTDIGGSIRFPSSFCETGELKPTGNRLSKSGLKGCVYGCEAVR
biggsESLALCLRALLCEDNFRLDPTVPPLPFREEVYTSSQPLRVGYYETDNYT
gziﬁRAVLETKQSLEAAGHTLVPFLPSNIPHALETLSTGELFSDGGHTFLQNFK



10

15

20

25

30

addi ti onal heteroatons independently selected fromthe
group consisting of N, S, and O each R is hydrogen or

wa@aroospis4anal | y substituted heteroaliphatic, C PARUSINN021628

or C6- 2 heteroaryl group; L1 is a covalent bond, or

an optionally substituted straight or branched G -
alldeylo8O 8ssembfy witkh RSh gﬂﬁuﬁmh gt Shlﬁg B tufre trat Bftloses the
optionally substituted Saturate rally

whaode atsenibby toaemoed particBs fromrthe ;mtler surfaCes ¢f)the bagking jlate

or Cl0 i6 tricyclic . ring systemoptionally conta| nj ng
gﬁ“ﬁ’ﬂg? W&r@@aatcm%nﬁa@ﬂé%m&aﬁ passagesf dhe Backing Dlate

talﬁg Qi'cﬁH@egﬁfés' sting of NN Sand O X is a coval ent
bo or a bival ent hydrocarbon chain, wherein one, two
dﬂOQ41r efn mednylbgrembhodithent of a Xualiieg Gture addpted fandleaning a

! n%{ Eg ?)?aggfqlpegn )ral%gtlr&% a%sevl%glg Eé)crl]uedlr? : thengagki;lg Bkat@nlélzaﬁ Jectrode
Q%f 2paki ;&*e
rogenB C%B ul tab gﬁhﬁ%%p%%g%ﬁ ng grscll;il 2
aeceasedopnerqxoaidrmnslubmg|ah unppet s@‘rfac@lah ph&t portiof, a Bwer surface,
heterﬁ? hat - 12 aryl, or: n heter oaryl

}Oém{ Pf)ssafsfa PEgRHNE h%tw&s%ﬂﬂe upprr surfage and thefpwer

f,hﬁ?%i’-& I\Eﬂg s%ﬂ'qgg’conof%( t&g&% the b%&g &ll'a%(oq) 5e%tﬁogde

taseenttdy;randa: cowereslete Rofdi igedto &vaﬂthe bhseqyl ate |vwhen the backing
substituted saturated, partially unsaturated or

HBFAE plectrasle astrmply i Supported.on the gppsy sprfacent the baseplate, the

t

L0, LI RTRAY, BETLR I8, SRR
dntisdustd figo o intéridD oditik @shﬁ@mtmﬁuﬁﬁ&h@eth@fbawplh@ and cover
[ ndependent 'y, hal ogen, - - NC,
Phtpthe flughing lgpdppgses @@ugh gas gmygq(sm )hezbacklesmlate N3,

@%R%]il fgﬂﬁpﬁt ;),aé%sg }notﬁg gi«lsk%g]plg a@ﬁ ePe%{rb?@éﬁ eyoﬁﬁ'?glgét}olﬂlteed
Ia@dﬁﬂﬂjﬂ,dﬁdtekus thlaéﬂu@mﬁg fixteRthrodgh tBe lig@l, passh@esZm thé\Base plate.

-SR2R, -SOR, -C(OR, -CO 2R -C(0) N(R’) 2, -N3, -N2R,
-N(R') 2, an optionally substituted G _8 aliphatic or
C6- 2 aryl group; and ea (Rakdice of n and mis,

i ndependent |y, an intege?ﬂ%%gﬁéen'CIo 10, incl usive.
[[0005}] HIG. tshsws mn exdhgdiryenibadintdne ot dashing fintuedinchuding a

provi des a conpound of formula | wherein said conmpound
ERUST IS TepQveddFiBaRasHtlattabl e 1, infra. [0013] In
i g [ I
ggﬁq@ g""gggbn\g?y Loz) pe?%?étﬁieﬂg% gz l%ob%gé/ af‘e"gcf tf?é) ﬁgsh%hdﬁxture
cshmmunEK} clf formula (I1): (H) and phar maceut i cal | y
acceptable forns thereof; wherein Z1, Z2, L1, Ring
R004) 4 F{Gad ehewes #betiom acraprsiive aivy plcheraver pirta af th rﬂushmg
C‘ﬂ%ﬁlglsﬂo grgnts, the present invention provides a
npound ornula Il wherein said conpound excl udes

6[0908(} 0 rﬁiﬁ}u Adho¥s dmdthes exemplafy embdddfidnt| of faftushing, fixiture

er. enbodi wherein RAis Ring B, the present

%Pséﬁowgﬁtaé@uwﬁﬁe&ﬁ&p lge- formula (111):(111) 1

Tl 5. P8 EREEAL G Sl BB e
an €1@s] ohedni assaintd bovendaih With en blecfréddlienbly desltdingan

IS TOATEILE 4013 BB E PG B B IO e e SRR

conpound of Table 1, infra. [0017] For exanple, in
certain enbodinents, the present invention provides
conpounds of the formula (lIl1l-a): (lIll-a) and
pharmaceutically acceptable forns thereof; wherein Z1,
Z2, L1, X, and RL are as defined above and herein; and
nis an integer between 0 to24, inclusive. [0018] In
certain enbodi nents, the present invention provides a
compound of forrmula Ill-a wherein said conpound

excl udes any conpound of Table 1, infra. [0019] In
certaln enbodlnents the present invention provides

o Y "
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asymmetric centers, and thus can exist in various
isoneric forns, e.g., stereoi soners and/or

wael@sessedmer s. Thus, inventive conmpounds and PCT/US2007/021628

pharmaceuti cal conpositions thereof may be in the form
of an individual enantioner, diastereoner or geonetric
|[8010)" , FI¢Y. 6T8Y cRRs-5éktibha vfléw HfQPoﬁoH‘oﬂﬂérﬁ*’usﬂfn fixture shown
stereorsoners In certain enb ment s #poung

ah FiGel imareassérobled r:mchmmwub pUaeking platuolds:. eléatrode agsambly
oth e res of stereoisoners or

&05 B?ggﬁgkgﬁgﬁéhﬁg] itH&Ye [ 0023] Furt her nore,

certain conpounds, as descrlbed herein may have one or

nor e doubl e bonds that can exist as either the Z or E
i soner, unl ess otthEEAéLEﬁdDESCEﬂPTFDN’invention

al | onpasse conpouynds .as in
106k, Meiets %ﬂﬁraarﬂr%/b%c 106 R CAHA Ca D ssmaligs fo plasma
PSRBT ATl RS sSoppics

akobe nawntsed e ceoondiponet sAjratsses fértdlcuninpvae backingplates and
enco assesbﬁhar maceut i C%él! y acceptabl e derivatives of

eRsarg Also ek i ons conpri sing one or
iI's pr]eferr d, érp 145919514’(1 gfénﬂ 0 Pgrrtg%rtwsbs gégrliol{\%ﬁggeigble fo

suinghian tthe&hinybefr oépartities hﬁrodocerdeﬁmhel phgme Ipﬁﬂfe's@rﬁ@éhamber by
and ggé}also be referred to as "optically enriched.

OmpPoBts.c Haeh particles; sefarrebioasnaddashngan ¢epesit pe the
%gﬂa&%qanh%o gﬁerH rgél%c% pote] 6&9&! %Eﬁi@m l'y greater

proportion o nan n certain enbodi nents

t[0@1 33 o i esnmdiprosessing e hapbers caﬁ inchds tan appertel DU dYssembly and a
SH@ght of a referred enantioner. | n other enbodi nents

t

EHhPeand fr%n%ﬁ&e &ppgy elctrgde pssamblyang havimse lowgoglegrode.
R BpcnLahiuceh & PURLAUASH SOBRAL QB THAEY,
eﬂhpwetﬁead eleotoode dseeritiies ears k¢ h k@dcé of pdieclad. t Suchragsenttilizg can

chir hi gh pressure | jquid chromatography (HPLC) and
tlwéur?eo%rh%lrrt@ﬁe Ride and 2 bagkmemembgr, %rrc%@ﬁ @rbarklgeptaée gecured to

s
?fé%agéetg&ieyat@ ’X‘Hy%te&h{d Z)er@% g&?%kmggﬁate e gg\zgaggg pSSSages
ﬁmmglu Whmhsprécwst ga/s ik idteydacddeintethe bmmi(@rd@essh@@dﬁamber The

,. Tetrahedron ' . TII ' (1977);
rlaarlgrlg péticmﬁeér%d&aférﬁ@rtryf%rxaearlﬁoﬁr@bﬁg ssigksively soft and
R et PP et SR Jr SRR Thgelpprqepiae
fehn be borfetbd, to Uik backinf pho¢.r e Dane Press, Not re Dame, IN

1608 bt pBESE g N b S o
ﬁg%aggﬁﬁg%%%gﬁgfe%d@p rdlﬁgclrrgrﬁ's‘dm%%% %S[}I{g%flg frﬁn{lﬁcﬁpﬁ[lg of the
Aieptrbdxr anembhai dFoe expopladhe paxadiek yarf st ﬁbngdamrfac:tunng of
%}gﬁl%?gaé;gé&m?%g dpg;% Iargﬂnggorgprgmgggr? g;l‘ﬁc e%’c%gfp%g%e and/or
(b%&éﬁé Pﬁ tl?éﬁr;cr]-l)hng Sess, liﬁ%(ﬁ dﬁhl'fﬁé'u‘fﬁagnt%ﬁ’ fn%zsncf rom

conte the term boronlc acl is expressly t ended
tpacleigoEnpldspaftickes daobemargans (ksg., gdaplg&rmnneials) or organic
anh%zg}cl des, including, but not limted to, diners,

and t et raners, and m xtures thereof.
frooisperaoiel of %1&ﬁ£t@coﬁﬁhﬂﬁk16n B R surfa@ésedfgseﬁl@coﬁﬁﬂctor
chem cal conpound conprising a - B(OR)2 noiety.
tveafers dpang mecfalmqadbn peingeggatedeizgnyis ahesserg il 1mmlrrﬁyurgjrehable
conprising a - B(RYOH noiety. The term"borinic ester”
refers to any chem cal conpound conprising a - B(R)OR
moi ety. [0027] The terns "halBo" and "hal ogen" as used
herein refer to an atom selected fromfluorine
(fluoro, -F), chlorine (chloro, -C), bromne (brono,
-Br) and iodine (iodo, -1). [0028] The term

alrphatlc or allphatlc group , as used herein,

o o, o o e
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neopentyl, n-hexyl, sec-hexyl, n-heptyl, n-octyl,
n-decyl, n-undecyl, dodecyl, and the |ike. [0032] The

wo eoosiodsahkenyl , " as used herein, denotes a nMONPYRUSINNT/021628

group derived froma straight- or branched-chain
al i phatic noiety having at | east one carbon-carbon
d&w & aRPOtai h S8y T 9%
O eE A0 Y SRl oL BB PSR e o
tlbeal]ymmupu mattenoindrafen sluﬂn@phxao]lwhngrapl@nmd dtchingsteps. NAs a

RO Heh PR lRlen FHOS OB EOE BICRTIcA] ffatygpeincluding gate
%@fﬁ'régemtéme{al" ﬂle"l’ecm%erg 'E)PH)%taﬂfg’llnf@f La ? and cause the
i nvent1 on cont al ns 4 tar bon at ons. ano

emfdictrenbr falose ¢l ikepsatedgri@uip cennrpbwm cont ai ns 2 3

tonB Al kenyl ups inc¢lude, for exanp
e@ﬁﬂﬁw 5 %ﬂlngﬂ?@ﬁ&f are |pr%@matzaaeat@iﬁqanw redygethe
tr{h‘?nﬂek BF r[lglgg’gﬂl g}f@ eleehBle Qésé'xgﬂ'es’ %]chlsas t§I§c’?\9erﬁ§efdeélﬁz’(rode
refers t a nonov nt group derive roma stra -
arssdmitdies h Ecrbolianentsad fi théatetlm dsoarebeyuded o algarabnllyemlbackh%
carbog carbon triple baond by the renoval of a S|ngle

HRfeF o amelaetsede assenatdyt Sither smbedimants aan besediog)eap the
4248 LN el UL RSN 05 B e

gopi gy eEknbmlhieﬁtsldﬁMethadmntbeldssd Qrcﬂeaharekxq st HT8furbished
I.n some enbodi ments, the al kynyl group enployed in the

.lmlélne mﬁewﬁteéﬁcagdeawe@hwo \sHleseribed Ih@ff'a%op%\éfr backmg plates
%CHE?& ass&ggl@sl }{%X/Q X%) 68 ng(f lggi ? }gggésglln ger fOI‘

car bon epresen rve a ups 'R
prbcessing mﬁlcbmdﬁctcﬂdulb@ratﬁi higed bacIZm rpmwhﬂd electrode assemblies
(proBargyI) Efopynyl and the |ike.[0034] The term
een 1584 11h3 B ém@pr%gssmcthaefoerafqr@r@@wme@uwm@cwn
" \ | f.er
sﬁﬁﬁialfé/s and rﬁ%ﬂg ls‘l?e)él ck?ﬁ g{eé a@%gl%l:tlﬁ#e ztssen?bhets ixe\éeiobeep

nonocyclic a |cyc avin

fuwdalrt Oplasmi pmm&@aﬁaﬁxbew\ﬁw pRicBssitg deﬁﬂ&ind@ﬂ@r §ub3@ates) and
e systemis_ aromatic and wnherein each ring in the

é s eleftredsmlate has subpeamentdy bespdipatedng g nbplished, o TeaoYer m
ﬁﬁé’élrab{@%gig% %b?l%gl’é n_gttlﬁ{ zsrir@%{} ggl:ey tl\g'cfpu?%ge 31%1{@111&'&12’

iungest susface fegions, formédo:s tHeQ)o&Bma(pmwe&pdSSeﬁ}JSL&?a‘eb ©fithe
ich includes, but not Iimted to, phenyl, biphenyl,
FHISRRIFlACTodg PlRfeing RlrgmamEoqessing. T aHiIrerhgtione srrfesgeof the

%ectﬂ:ﬁﬁeg? #ég]ég éﬁl?%rf)toﬁlodbt%fstﬂe B&’&Jn‘lj Qﬁrﬁae‘é"e&bb@g&hs%eé C&ggndmg

\wlfi 1tsfeoad1tlah08151tcbﬁ eteleﬁfqdd Plafes ﬁﬁgi be@efartdsted o o€ more times.
non- aromati c ri such as indanyl, phthalimdyl,

AP hi ?hecﬁwctmﬂﬁ élﬁﬁh‘?frth‘? ghepiyade assembly eambeIpRRGSREHPT
bl e GRT3 TR E008 SOEHELPR Ly o850 o,

e:le@;trpdé plateds W@illlyy:llrculat) rand bad kavear dihdievsy o f 200ahay, 300mm, or
grou hayi ng to_10 ring atons, preferably 5, 6 or

$VFR Rggcat ﬁﬁxa%leu RBe electiqsle piate gan vl haRe Biicknesp, such
129 RnCYut 6,285 Babo gp@l.sn VirfiGhadkth r@ﬁ%&h&pegﬁnw&%

at ons, from one to frve eteroato
"ehahpleoaf grajdhlteed'reamnmomn ithedgeking pyegie mypicdllysaitchilar and sized

oxXi ed f m of éﬁtrogen or_ sulfu

and inclu
an HO%W%‘?J tga}ﬁhyszlé‘ﬂe Weo? ¢ plectredeplate o JBA clectrode assembly
ligh @lcRfelan dBER BRStrbaS lstidiEas A duf@Wing! élﬁ‘}c;uﬂﬁin%'?he electrode plate,

thienyl, furanyl, pyrrolyl, imdazolyl, pyrazolyl,
trlazolyl tetrazolyl oxazonI |soxazolyl,
oxadiazolyl, thiazonI, isothiazolyl, t hi adi azol yl ,

pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,

i ndol i zi nyl, purinyl, naphthyridinyl, and pteridinyl.
The terns "heteroaryl"” and "heteroar-", as used
herein, also include groups in which a heteroaronatic
ring is fused to one or nore aryl, cycloaliphatic, or
heterocyclyl rings mhere t he radlcal _or poi nt of

T [
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"heterocyclylalkyl" refers to an al kyl group
substituted by a heterocyclyl, wherein the al kyl and

whedosnesayx| yl portions i ndependently are opti opel/U§2007/021628

substituted. [0038] As used herein, the term
"partially unsaturated" refers to a ring nmoiety that

| Al H Safer Bhckif@ilenDRE sHHR £ dﬁ'teréfablﬂh% rtﬁg NRrrotfifink BieM
"partially unsaturatéd” 1s Intended conpass Tings
Heeking phas¢.t i pl e sites of unsaturation, but is not

DI S e b P e e o
byt I%%llé\“ﬁglfo&f S F’%‘Pcleﬁhté% }ﬁq))%clﬁﬂg‘b%ee y@f an electrode

pol ynet hyl en grou ‘nnrts
mssarmbly,ethe hackoey plamneélear&kilwlﬂf 4 suitablet aieeﬁung‘ licuria &oﬁt@mfhg a

o suAls ARSI AISoBal HerbackinBB oy B BT dngh

R RRRAE TR Ex TRty B AR A R oPh{ilan The
isoblentieantrbmsee daticiniaelidiefron thebackigublateirtsultet from

al i pt}atl C gr oup. [0040] The term "al kenyl ene" refers
BRGNS/ O PRRSSSIING r oup. A substituted al kenyl ene
ORI R0 (RO WISTRE e BAELI A8 1#R0h Sl AP i o2 8 Dt

rapd acanbodimbnta of thesldahingmheth&lsiit piﬂf@alslylhsgh pureRidsionized

i nclude those described bel ow for a substituted

Y 35ih akhesPEyEgss corrneter ana sefected waisa prsswse and Esmp elfsetive
I

e T e e

prsed echeturbighédgartsas ahiowt the dedited cleahingd NewlastBarid @ furbished
one or nDre hydrgﬁgns of the designated noiety are
rp@HFSG’éQj’ lwat%spaa iTAQMB|tRanQsst i t uent . Unl ess ot hervvl se

JOBE Rt Eapu b ARPbA BN if s BB Y foic

dfat}t HEheQUl @aKdNicAIEhnEES comduetednan sélB@te@ E& Wi 1evel] fempBature
gi ven structure nmay be substituted with nore than one

saE}B de1 Mfﬂctlg%w@ew@f fipsrip aenaprechariiddes germ e backmg plate. The
f‘c} 1s os tbgﬂ}{g@ nﬁfy% n}eﬁ“?v g}m‘%l'h?st st p'gf reeprzetrfo‘;"lrtrled more

I ONs sub

enan @to@ﬂ m\xbpartshy;ﬁcalm/@nualemrltra%bmcmﬁélemalfur 4 ﬁib‘il%r p&radd of
result in the formation of stable or chemcally

ftiags thap gsedprpelyrkished paes tegakevs thalesired gesuls Bigedandei n,
| d
o Sithtbali AT 20d Athedtici) SeafitbabR bR phoe, &1 L €r e

r[ﬁ@ﬂﬁ]ct’l’lmbackhag @tdté Bralsoasdehned in £ Audhangfietibeodbsomtddsin greater
he|r recoveré purification, and _use for one or nore

éiﬁtae Ithelqyyr bbs Hishing;Extyeeailizes  flushipgbaiyl aten elgyated pressure to
{ t

TORGYCREICS AR D ol s BHES M RIS, GARRP IR O

hﬂdtegém ele«{tﬁlﬂe%}sseﬁleﬁ; -(CH 2) (M OR -0 ( CH2) O

T b an 2o ROy (O 2), ( SRD: (G 2) (M
? %IF&H aﬁﬁlﬁc edesipenblyindeding e hagong platssepyreftegan clectrode

)R AP St U thod 1 Sg D
P ke 8 A .
zi’ii‘(‘?zj‘*‘tﬁ?(%)h%@ P%GR) NRC(OR -N(RNRCONR 2;

0) : ﬁ@a@pﬁgtg%@é@%&@ @nl%ﬂ@%s%&gll%%s&%béﬁ
gyl(m@(r@)qe to the@( g2 (EVBRplanS@NB)dReNt of(aBHi@)rodd/
SC(OR -(CH2)O 4C(ONR2; -C(S)NR 2; -C(S)SR 0;
-SC(S)SR 0, -(CH2) (MOC(ONR 2; -C(ONOR OR, -
C(OC(ORO0; -C(OCH2C(ORIS~C(NOR R, -(CH2) (MSSR
O -(CH2)(M5(O 2R -(CH2)O 4S(O20R -(CH 2) (M
G5(0 2R0; -S(O 2NR2; -(CH 2) (M S(O)R -N(R)S(O
2NR2; - N(RS(O 2R -N(ORR -C(NHNR 2; -P(O 2RO;
-P(OR2; -OP(OR 2; -OP(Q(OR) 2; SIR3; -(G-"
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i ndependent occurrence of R* is selected from
hydr ogen, C1 aliphatic which may be substituted as

waledosesd4bel ow, or an unsubstituted 5-6-nenber pAI/US2007/021628

saturated, partially unsaturated, or aryl ring having
0-4 heteroatons independently selected fromnitrogen,

SR I o L R, ) ST AL,
tmpking piit¢ ydhssivelyitoutetito the elagrodeqilateleAs YR BNRD ,

erein e i nde end nt .occurrence of R is selected
&mvwamgggmen@f fs)mg I@ewﬂﬁwqwss% t%ﬂs%q backingplates
P10 L, A BB A IR g

madklhgphntesatF«msxanmde,phm detitody caehended do Eleanma gratphng Bicking

gq)f%/tgﬁgfioreglrt éq?lg{lg{gg%fo zRg éqS{%ﬁlEngI@t %gal}ngéggpbt%ta{g%élecqéa% tgfrb] ele?trode

- Qé&%ﬁ? Bt
SRR B pont gkt O besn oRe 0 S el
Fl*he| csl;eaungu’embwsﬂueﬁdc@pamuex & pelbaepteticlby con@ihed inl gas passages
ted only V\{Ith one or nore, hal ogens, and is
(&

bst.t
s e estodSioat.cnd PeicBIRSRL b sy B
cé‘iec?roé steﬂﬁfmﬁ%g n%%t ﬁsreﬁto?qeﬁlﬂﬁ Hehal | y unsat urat ed,

or ary ring - havi ng et eroat ons i ndependently
q8025]t dditfailgythe eletwgdrassambylg éviswullyShispetted fOOHGcts.
iﬁi tq;ibl e substltuents on a substitutable nitrogen of
0264 pt T srrAsqtipde asssmphyis digated matln soheant paeterapty ymRngrswn

-1:?%9%@%; tarﬁé%%héusopg(p% ﬁ&%&r E%ﬂ% CB‘h%%ieQ rodﬁ-\ﬁs&e?qbly is

)tﬁén@)i (2B 1mnmtsed)eﬁon adagitedRinduat ofMitepengeqtony s hyifitegkbout
6. alip g E whi ch may be substituted as defined
t}é%wutean! 8o elecirademinte spd @ADbRRIBS(Te DalBviped with a

e e e

feoptammdtioagen, oxygen, or sulfur, or, notw thstanding

t&? Eefl nfl& n. abgove, two |ndependent occurrences, of R
(0927} e Fre @@f)h@ra agsh! ¢ elean ropmy dhesdlifion lestrade Bipteris sprayed
SAULOSHBE ) A RIS RBII ks gon

hbmar&@aisopuessumj eapmgdﬁnirltlye sled. eRytpiehllfyy thensiticbn egetiode plate is

oxlly %g or . sul &047] Sui t abl e substituents on the
SPPAFALr @t 1A B RIHRUS, SescgsaphilerRiply (nrgarior al least about

'2@1%; @s) an flllcgﬁ;ﬁgtr%%ggt%gg g%am %eél%m%teq%eslt ﬁboeué ghS

Riiniites, fosatesdliof at keast ﬁbomherrﬁmnfeeCEEC lﬁbrbying hedfeectivs to remove
substitu wi.th one or nor e hal ogens is
H% éﬁ?ﬁ 1§°I@1he sili¢anfigqivode platg zzﬁrbacl%mgmtz)aad jafsg to
qehhe I ated, or
2emov f“."“?% O EREHE BE i sal Bl i of (o BhitS
S{@;OZ&tt éhiefbratbhy mzt@]ragiem cleanyrgem, ttmrsﬂmhfe&&otro{i@ﬁlﬁ&] is AViped

itable a rotecting group,” as.used herein, is
it isqareRy 3?1%9%9%%1%1%%%61{ Wil d sorpiRAtigB T ViStolscn e wipe.

G e ORISR0 BRS i SOBEPY PR IRRAGr1 orep

Sotikno d@egninatien evisibleoy tiof wipki Whping rémaas ;smrfaueqﬂmcles on

hl% ql N by reference. Suitable am no-protecting groups
AGE et hyl carbanate, ethyl carbamante,

P0029Y O IPeEreiaBBI iRV Clasy 1B0B LR ak FEBRE )the Sreétfode assembly is

sul fo) f | uorenyl nmet hyl carbamat e,

gnmersed i gt BigyaTiCBAk éﬁvpmg@ﬂlom%ﬁdb&m a$ a tamperdiurg of about

butyl-[9-{ 10,1 O-di oxo-|

0, 10, 10, 10-t et rahydr ot hi oxant hyl ) ] net hyl car bamat e

(DBD- Tnoc), 4-net hoxyphenacyl6 -car bamat e ( Phenoc),

2,2,2-trichloroethyl carbamate (Troc), 2-

trimethylsilylethyl carbamate (Teoc), 2-phenyl et hyl

carbamate (hz), |-(l-adamantyl)-I nmethyl et hyl carbamate

(Adpoc), |,I-dinet hyI 2 haI oet hyI car barrat e, 1,

oy e " [\ Y
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di met hoxyphenyl ) et hyl car bamat e,
| - et hyl -1 -(/?-phenyl azophenyl ) et hyl carbamate, 1-

woreaolphs413 phenyl et hyl car bamate, 1-nethyl - PCT/US2007/021628

| - (4-pyridyl)ethyl carbamate, phenyl carbamate,

| >- (phenyl azo) benzyl carbamate, 2,4,6-tri-

t4005490 RP v SGRABAR Qb?mnfh’es ([ﬁl'fﬂafﬂ?ﬁe‘ f&-r%ﬂ%ﬁg%ﬂes from
carbamate, 2,4, 6-trinethylbenzyl car arrate or

ahetlanhr@l:@ assﬂmhhiyoacet am de, trichloroacetani de,

IR e R Clas? LM SiiaBomatis glecupte aeisds amingprayed
;Rk?'lﬂgﬁ 2%1‘3? g@:tﬂn §0NdsRHBRYAbodE ﬁélﬁ%ﬁé%ﬁlze@%@m H&lected pressure,

zam de, o-nitop 'acet am de
dypﬂ:nl@pdnfelasmhac:ﬂioaltrﬁ@lpsl &typioahy,&haﬂhdm electrode plate is sprayed

\f di t hi obenzyl oxycar bonyl am no) acet am_de,  3-
r Wm‘%% g II)I/I;IM%F) pélge plate 1)s sprayed for at least about 2-5

gh_lﬁrrlgEeE,y ﬁdgﬂ%ﬁﬂ&r} QEﬁgﬁg%ﬁtgﬁ agam ) raya(é ’for at least about 3-5

oni'trop pan

2nmetekyfor 2 iqtal- qﬂméfeyktabopﬂ@mm)qsr dhaspualyihg,is éffective to remove
ni t robut anan de

hl b I
SUH ?re?wgﬁtlﬂﬁ% Iaéhe ?lircn%{: %W‘Wétpllﬁt%‘il%‘éaca&ﬁmﬁﬁwalso to

AL R She  c
NO@3k] halPrieferabdy i\ Glashi @Sl@ﬁttdmmntlcbaelédﬁcﬁl): assembly is installed in a

phenyl mal ei m de, N-2 hyl pyrrol e
Shmlgquuret S XRBPRYY amkwlmeatz%féye ﬂ e Higrnstructed to

L5175 W e

fin 31@s. Hen By I'FHe fludhing fixtiraa eeymbﬁh‘&%hsépnmo and a cover plate
1-subét|tuted35d| itro-4- done, N-nethyl am ne,

R I akidpricts thg Bushing %ﬂmhoswﬂgf theesomena)atesd HW&Yﬁdn elhe
ﬁ@\%&e&%%@ ?ﬁ%t%(l%/ cbgrﬂél%gh%ﬁ' &l/l{'\gtlop and §omP51ses an upper surface

@2aindrariawyr surfioe 24nThahprser sMb&&ﬁZSZhﬂ(ﬂhm an annular first projection
N di (4- met hoxyphenyl ) neth

p&@llé.ae@ﬁ%m?ém BrRISsEON %qcaﬁé gelinkst owtward ﬁi@m(ﬂw first
S%&é]n or o™y Qlyilprfyfgzlf_i}y et Q%Llltgﬁ]llaﬁld %ge 30,a ;?lurality

N—f&r&uldﬂl}t—bj)md) 1iQuikdl pagsragéwmbi’tycﬂ Bete@sh (e, first projection 26 and

I\Eerrocenyl net h&l amno (Fcm, N-2-picolylamno N
%%ca%d piQiection 28 candemiyalify ofipirchiprlyrseagerhiguid passages 34

NOG ?J elt\iv ﬁ@?@c‘&ﬁd R]N;{gc’tf(‘gﬁtﬁ%}f be %ﬁ%& bgﬁ%ﬁ%@o??he base plate

enea

0] (vBrcmsurrdvﬂcbsrtlﬂ@ﬂmteMbdrﬁ&ﬁ hDia@{m&mH@&)ppbked(ngnmhht holes 38
d| nmet hyl ami nonet hyl ene) ani ne

TS GBFIBHY) haGHEAPRRIASS. P 51(3 b ﬂhﬁo@%ﬂ&ﬂdie@é%@e% ipsluding the

iSRRG s SR IR AR e
lezyroloplatey12 id elimﬁmIed en tlh\’t lﬁaﬁe pElte:iIOTEt hyI 3- oxol -
clzjhexenyl ) am.ne rane deriva

héﬁﬂ%@?‘i’?ﬂ‘@eﬁt@ }h& b&gfr pl@tgtqo\}gclu@f‘s handles 40 provided on the
t r r
s R L e D
Nseri dan gsaspthaleandiasidddo Mowitiom the ﬂilshnlng ixkyrt @8 phihe aped epper

%{QB ﬁtﬁ%nl[kmsg(gﬁgggﬁxﬁoﬁ%%pfgg ’?tg’g]t é%g;:gggg operations. During use

RirasdMana Mateso, d0bangy lig lﬁhoesghﬁﬂgﬁrpuﬁﬁt Reiotl BBV, is

phosphor am dat e, benzenesu I'f enam

dlowed thos glr redbud pansages 36, 3NBS)of the base plate 20 and into the tank.
2, 4-di ni trobenzenesul f enam de,

pent achl or obenzenesul f enam de,

2-ni t ro- 4- met hoxybenzenesul Fémani de,

tri phenyl net hyl sul f enam de, 3-nitropyridi nesul fenam de
(Npys), jo-toluenesul fonam de (Ts),

benzenesul f onam de,

2,3, 6 tr| rret hyI 4 rret hoxybenzenesul fonam de (Mr),

o - o r o
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tri s(benzoyl oxyphenyl ) net hyl,
3-(imdazol -1-yl)bis(4',4"-di net hoxyphenyl ) net hyl ,

wda 2d08/0848% 4- met hoxyphenyl ) -1 ' - pyrenyl net hyl , PCT/US2007/021628

9-ant hryl, 9-(9-pheny|)xantheny|, 9- (9- phenyl -
10- oxo)anthryl , 3- benzodi t hi ol an-2-yl ,
S .
01> thecnb TE%‘S%?%%% oSt | AU pl e the outr
q:onmmz,ﬂ o&thp bm)ﬁlaie 29! Ea¢HReINBS atchies 4D yddlsdep lacfﬁsjd:n‘er Kyl As

PS t hyl I |yl butyl di net h
)Fﬂg It?urrt?}iﬂ t b?ﬁe e breyyfﬁrabfvs%%d' sgﬁhﬁﬁhei&%%w 42 do not

t I en yl
JBB’VéSIfO)%g tPf a 8&6%% (iekny&lﬁ*l%)ﬂqupg‘lwgg?ﬂﬂ gfs%&ﬂté Qb
Heo34jy| T}mmbﬁplatadé)tcﬁ"ttlea flushirgy fetaet 1@ shown in FIG. 3 is configured
di chl oroacetate, _trichl oroacetate, trifluoroacetate,

ﬁ%eﬁw;}%ﬁ:‘asspkate 20.i Frrespyerpleiroxdcomrisesa recessed inner portion 52
pr olé’tﬁ% Snet B i3h QF %%Q@g%%% Qﬁc?fm o;ig%aregortlon 54 adapted

onat e, oxopentano te (Tevulli
40 évértkj thy loatee gottivn o nticbwsaphafd ), wWhenalyd cbviehplagcsttial )
pi val oat e, adamant oate, crotonate,

Ansieiedonn the bessipiate 20p d he saites platp e ngludenalignment pins 56, each

R i S R L S T

glokydn mﬁmm Bige, platk BY whén Zheleolvei slhled0de played @raﬂieofaﬁé Plate
%Jroc) (trlneth IS|IyI)ethyI car bonat e ( TMSEC),
O( pHieRiERmERtGRRA 36 Be Rydfeiablyspadered aspEelgxible material, such as

( yl
PR AR PISR) o B T e BB e TR pe i)
masdmhtyat The eddeyblate’Psmaltd Cmﬂlﬁmék a‘p&frblﬁp@tfeut @ltKW formed in the
benzyl carbonate,  al kyl /?- nethoxybenzyl car bonat e,

aaur@y porion-4; pachrhsingronsighred 49 epie @ fasigniey 4 of a latch 42 to
&Lé [RRG0ZY, a¢1§t%%"028ﬁ?etb%s? SJ[ Eevio /7-ni trobenzyl

onat e, ocar bonat e,

40@35} 0XBhel m@tﬂoﬁm& SZI(ﬁTtb@&&Iee plafes (irlcludid & le&sablb@rv@\h@
2-1odobenzoate, 4- azidobutyrate, 4-nitro-

@éﬁ%ﬁ? pesferhbanaltiplg linusd prrspass 155) t}xrmhordtl@h a flushing liquid is

({‘&fug#i P{t‘ﬁﬁ%@ lﬁe 'ile[he é’tnel( 5@'{191){ ISE Bf ﬁ{g%ov ﬁﬁtgtSByalnd the

oxy ut'yr

(infedr pyttiohi of e busx yhed .| Ihbﬁrbilﬂﬁﬂﬁnent each of the liquid passage 58
2, 6-di chl oro-4- nethylphenoxyacetate 2,6-dichloro- 4-

£an bg cannegied aprnid qoBunyIsasioa oy asepreteliqud suppy bpe.

It e AR, IECRRAEL AL 0 onden am enclomee 60
)deBnimgtapténuzn b2ipevidkiden the toﬁﬂﬁtfb@%j&:@ﬂ”th@ B er PEitZ S@t The

a- napht hoate, nitrate, al kyl NJJ, N
gt lpaie OA ynhedss @ﬁ&%ﬂ%p@&%ﬁge %lprnmctlon to a liquid supply line

SPESHISTEONE S B RADL LR 1
mmn eRhel dusrgiogtidnniisofl the egver banezsd mullenatiecul@rgdoove 66
(Ts).. For protecting 1,

or 1,3-diols, the.
;S’?f@z’ égtam% an Qranges insertedie thﬁ‘emV%ﬁ@(FaIQét apnd @) A deserked
%%%Rflth % “rin G EQ’ ) quaeg ]ﬁhfgegi bet%e&ht?@él)%r%ﬂté g@ Qfd a

t hoxyphenyl ene
@pﬁ;c&-dfran@ﬂﬂcﬁbdend’syﬂnbdahﬁ 1aaqipafted ag efedasélplate 20 when the
cycl I|dene ketal , cycl ahexylidene ketal,

c‘,’%?r %I‘% Spaed ko the b aseo%lﬁ I8r dene acetal,

RO®ISPOXpHRYAZY bl'afé@@)earﬁ(é%‘&@l platg 58t ﬂﬁ&é"ﬁ’ifﬂlbﬁéﬂlﬁ%lb A& al that
ketal 3, 4-di met hoxybenzyl'i dene acet al

p3 mmmﬂb&wgﬁh t@en@tera@epéelectmlenewmbétehymempream'@a|

et hoxymet hyl ene acetal , di met hoxynet hyl ene ortho
ester, 1-nethoxyethylidene ortho ester,

1- et hoxyet hyl i di ne ortho estdr, 1, 2-di net hoxy

et hyl i dene ortho ester, a-nethoxybenzylidene ortho
ester, 1-{N, Ndi met hyl am no) ethylidene derivative,
a-(./Y,./V -dirnethyl am no) benzyl i dene derivative, 2-
oxacyclopentylldene ortho ester, di-/-butylsilylene

P . Y A A ~ o~
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[0052] As used herein, the term"prodrug" refers to a
derivative of a parent conpound that requires

wo c@adisansat i on within the body in order to rePerBEs200@21628

parent conpound. In certain cases, a prodrug has

i mproved physical and/or delivery properties over the
BIdim&RTRE BRL platk 20 |

e 2 13 SR B0 SR rhdlic T e material,

askds polpghertimels. Regadimytthe badetphaté D@, thatatstics d9 mohmdmade of

The ady age of a prodrug can lie inits physi ca
ABE St %maéeu”@I? as enhanced water solubility for

t
OR8] 3L SR, B fOVE L oR 6o PRt g
thase pliapeX) i The dlectrotle assembty Trincldingnheeldetuglegtlabi7 iahy the
for | on term storage. The conpounds_of the invention

rt@ﬁlapgy 3l db ISP he Baseiate &P and pncdesed in the flushing
iod t b .
D09 R0 08 00N PTG kg
t;ﬂae gof Asﬂlmased labgaretei etecspde a3smblycsanl by zmewy nstdror
ph%/S| ol ogi conditjons to reformthe boronic acid.

ughished. ¢ eéﬂcrr@é%harec Zfﬁﬂwﬁpmgseair &8 Gﬁﬁ@ﬁ‘b‘l‘ QK 2i¢ - Akhe
S RSEEADs 8 RO Sy Bl P o
ahe elhettrmfmsamn%g 7@ican inkckide lahlohtet“ ekwtr@ie EAAH q@nﬁﬂucﬂl@ $r éulti-

t herapeutic effect. [0053] Prodrugs of_boronic acids

SEBIER T ol guERhipshrewnd the eleetredsy g nThdeackimganember
B S MPLREL B FUATHASEr o 508 s or e
ba(he’cmd@ aCbatkingahémbarcan bé €legned Watout h!slhg tRfushi ure 10
and the like) of the boronic acid could be consi
tbSC%E’F he rpgs arpieallyanclade gelyla smal raymber of beles ar hotes. That
ﬁ@fiﬂ%ssdigﬁ'é' SeGillefid lﬁﬁﬁ? oé ﬁ’lefn%'él[?anebte ﬁle oy ﬂ%ﬁig Badhof the
I cted above, such er ol

ere)pt of tHe@llganinzrmeétheds, oth¢rbhztrﬂhsm§tﬂ1&bﬂh1@lh]hg) Iﬁxtuwl itol,
allitol altritol al acti t ol sorbitol, mannitol, and

i[0941 . Acahesm i ddr 3 thiOcting @%pronided in the erervedi6 isthagover
%8?5?%&&&5 gggﬁace%tof‘?ﬁieﬂga}o ﬂté %j Fﬁlar ; m?%a% h%Lis exposed

mal 't er nD osacc

it plasshe vhfex(vl&eélec(tﬁxd@ asselblY3@is iadthlledisia,a Iﬂédﬁfeﬂ;ﬁﬁcessmg
mannose, gul ose, | dose, I‘gal actose, talos

(FBABES 3t gneowder perlpb@fgbpo PR ﬁﬁ%@@lecxydme@te T3anddfeyms a
ﬁ@ﬂt}@ﬁ%ﬁ%@ﬁ be e%n §ﬁfﬂlﬂ%%ﬁ‘%@7 ﬁ%é%‘iﬁ&??}rt}otﬁ%ﬁ oqfthe cover
such a

net hy ate ace oxVl

Phate 50.0Ph ylleﬂh&ledﬂditb Vatlmdhﬁ&s gampbsp;tge@ 80 iire flpial c}()ﬁ{rﬁulﬁmbn
as 1,2,4 benzenetriol, benzenel 2,3-triol,

Vit [arger gryRASERESH 84 Hhihg @nsla@g Plgﬁ‘d |
ofel. D] e Mengallinn £ B aRaRb S Ral Rk Buseca i

tplflas&yt rhtbeké ﬂu@ﬁng:ﬁ’ﬁp&lﬂ’(ﬁth(ol@ﬁ)he lﬁiﬁmphﬁaéeb 3B in Elﬁ(lﬁﬁh plate
used herein, the term"tautoner” incl

r?&raéld.ﬂﬁWéﬁt&r&H% the-895 @assagRs Sina the degiiode nbatq ??o mda&hen through
I I

s PR SR L RIAA L RFing oINET 20 o PAREH R Bing
dgufsl ie dbmnntpd svatari Fhe floshinlg tiquid camn n@itﬂnlacsnﬁleno such e

ver sa The exact, ratio of .the.t utoms epends on
iskpEoiiy] aleakelo ABe using datg it Birjselyenly ucgcﬂ@t\ﬁewssum about

0L 50T AR Kb % ahle ¥ abilt-5€10 gatli%ﬁs/hﬁﬁlcﬁ"hé’ﬂuﬁﬁﬁg’ 11&’&13 Qarfbe at
tautoneric pair) may catal yzed by acid or

Bt samyper atunecirat arzaltem%temp@raum, fueh @s alnmne |46+50°C The
am de-to-imde; |actamto-lactinm enam ne-to-imne;

and enam ne-to-(a different) enam ne tautomsrl zati ons.
[ 0055] As used herein, the t&m"isoners" includes any
and all geonetric isomsrs and stereoi soners. For
exanpl e, "isomers" include cis- and trans-isoners, E-
and Z- isoners, R and S-enantioners, diastereoners,
(D)-isorrers (L) |sorrers racemc mxtures t her eof, and

o o - r 1 ' o Y
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substituted Cl1 aliphatic. [0062] In yet other
enbodi nents, Z1 is -OHor -OR and Z2 is an optionally

wamsig4ut ed C - heteroaliphatic. [0063] | n yePCDUREN7/021628

enbodi nents, Z1 is -OHor -OR and Z2 is a C6- 12
aryl. [0064] In yet other enbodinents, Z1 is -OH or
fgghm%rfﬂudzgre'fe?alﬁy @ndtge@ﬁh%é&arBféfeer%Qgﬁﬂtlcle filters 86 g 0.2 and
Al'ternatively, as generally defined
nteymbp aretpadoaded dgeg thediqual lnea tdhrenayePartiwidsefranl tlrer fighing
avugg at |l east one Oatomdirectly attached to B,
ein the ring is conprised of carbon atons and
BN Bl Il
oA eI rfind R Th P o AR 006 RE BRLOHR: plae 72 apor
Jaclang plate 4 @66 partioles orappeeiirodesnetht slectéddesplate 72 afnd batking
structures

5- d = I S5- b d
BUF U Suribhariloe AB DPRGI o8 @rggu[egggﬁ;ft jhieriquid and

SOROALITgh e G 8421 4008 By TRIRE ot s

rbatkihg platei. t Bhd Daxbh&ig liquid then dloharoueobihd iflustiihg fixHite &0 dta
orm an 8-nenbered ring. Exenp Im&8rmMmmﬂr|m

Z
§§r ﬁ@rlé Pé%sagfﬁ@lou 8, 34dntthenaerportion of the jaseplatqRay dissheun,
45 DLCE RSl 701 L O P REGHAE O LRt Al 7

rfaxtmg del dopélqilate 50@6 aRO\alp;ﬁltl,cle@ trerfoved fhah ﬂr@@"sphssggm of the
Furt her nore neral |y defined above,

%%@ PlgifeteiPrpaps t‘hgoqg 3%1@@% &8s pasgages 82 pt;thstha@e pléie Zé If
1 Sty 19 s o B8 103 PR

lehs 74 facirerthb co'treﬁr platersdiiiange @aﬁicha@ rembeddefrdin tileg dsipagsab s 82
conprised of carbon atons and optionally one or nore

2 e hasking pipte & ean bisanned apthesasileygasppasegesdB( pidghe elsetrode
872 GRR LRGN A nbly nSuheth e WOR/ b SR G AR B

i'ncertar’n e

t[ed43) tRIGeS Ideplcfsqmmhaﬂemmdlmeﬁﬂ dfthe Atishiing fkt@ek 10 with the
6- mnenbered ring lary ring structures include,

[sQveraplate ﬁetsequrrﬁ tOébe bafe Pl 2@ prd @wils @hqebackmasalaeﬁr ebthe
%Pe%&Sdf‘Fs@ E@?d%u&é%rté‘d]br{)tggzﬂe CP/I\QF &% %Jbtch?s éjrgbédq %g,nt an

enera e ac ond or an
Qﬂhptaﬂarhg 84 Slﬂﬁé\tldédlﬁoﬁd'eﬂy adiugide cfithdbaaRiEgslate74@nd protect
al kyl ene or -6 al kenyl ene noiety. [0072] In _certain

dhpBufasent e tdtapteg nalgé%é\racr wens aspeNe §0uzedto repeisrieraised

?@ﬁ@?éé%ﬁge’a g I9g {of‘tHel‘cbrt]l?éS} gﬂﬁﬁe%?ghffons%@é# t'}%l Hﬁﬁ&ag]%ate 74 to

phtecinid ﬂ)qmﬂmm Edlgelﬂ()eﬁlorﬁ dathagé. k’Ylh@O&lﬁgﬂ&pmebﬁ oﬁ&llitect’over
enbodj ment is an optional]ly substituted

MW% ﬁ%ﬂtmﬁ t%wurfﬁtmazfzﬂle 14ppirs ring Brend dommesch m@%ﬁghwal
B deenh B0 o1 Riiha ORISR R dus s el Beg hevei n.

I'n sonme e nents group. [0075] In
G004t é]imrlehmhabsqkntglpla& 7& shﬁ?tvInZlCFl(G?CB theoflwshing Ivfued el n
RO is as defined herein. yet ot her enbodi nents,
I%tr%fisu%f-rl BISLPLeSHiTe if}50 ﬂ[edblﬁé ngrfrrtlsrsﬂf@ thron gl fhed ruad paéaages 58
I [
oF [RrboRB AR R0 afd TR tridh B o2 SRRNLCERE i Rlehbiink laje.
zi’laktﬂmsl centainediie the. gak pagseges@hdthebdekhigmiate §4 ate érsrained in the
Cﬂ@ roup (U) RingL [0001] As is also defined
é%ﬁ P&PH@ above, Ring Ais a optionally substituted
$6045) atieg, ba@lﬁﬁé F?alté o éiéb%%ﬁb‘ Eék%lyoéanye@%b@ bt several
nonocyclic, 0 bicyclic or -16 tricyclic ring
$igrss emrtmrﬂqumal fixgure d Atdgpendmg thée epndiberohibe dbrdungpite or
i ndependent|y selected fromthe group consisting of N,
S and O [0002] In certain enbodinments, Ring Ais a
substituted saturated, partitity unsaturated or
aromatic C5_8 nonocycllc C-10 bicyclic or C]J]0O-16
tricyclic ring systemoptionally containing one or
nore heteroatons i ndependently selected fromthe group
consrstlng of N S and Q whereln ang A has at Ieast

T O 1 . " . a



[0081] In certain enbodiments, Ring Ais phenyl, RAIis
Ring B, and Ring Bis also phenyl. In other

wenisdismnt s, Ring A is phenyl, and the group: P€BHUS2007/021628
attached to Ring A para to the boron (B) atom [0082]
In certain enbodinents, nis an integer between 0 to
e RaZBE IO R, e b PRISHOYc YR By
anitrodd nEng s,opropylsalitohdh flashihg (eyel. 264 Beproppibfhdhinghtiot n

is.2. mbodi 0. [0083
i cEinetay Hercsbihen et Sl A g el w@p%ﬁualgpéinm |[y ]
S{U@%]' t)dft&fl\j(ﬁp BRPydde dsglé?nbc%?st &Eﬁé‘n%ﬁ ifithé fﬁﬁﬁlgg fﬁl \ eg’ th% silicon

flor mil ae: erern n are as above
ahattiode plate is [\&Gﬁaﬂﬂwth msoptdpgt alestivddeivaired waRirmgtiPne s an
optional |y supstituted phe rin syst em havi ng an

I
omtaml@%tt?aﬁs KisH e%ﬂxewep%o?%%gré? bckmgyplaipes wiped path

P o PO Bl tcetw or L B ooy B3 IO LG BBRiFe, The
asuilqopteﬂerctraﬂé plamﬂastblet\mpatjagahewyh isoprogpys ylsdlestidemmized waiter
rou matatoé{; ron at.gm of . any one of the
f"é‘t“nlrﬁ‘i’g B‘@Bj’n ISisi Whepi .Wﬁlemgsremﬂvwgaa}xuq &s Bpm
gk g&mké é/ftﬁb‘ BRbibd Rt AREBY kit keSSt em havi ng an
R group orth bor on at any one of the
f[004ﬁ]I dreferably in avGsel MclarRjook, thidetectidd asseaibey Bugain
defi ned above and herein. [0087] However, also in
dewmested ia an gliravene sank geaieaing Seiprized walghplentempgrwira afiabout
bstituted
%fl? %@F@?%%%g% em o?oltrlﬂe‘?t?o%h%@bymﬁ%?el n Rl and n
|[904381 dertferablly alo@Rsanticlest miom, tH8Bte &Dthe elizbR LR ctrode
C rt ain enbodi nents wherein X is a coval ent bond and
te & qieanse anth ampgd AciddyaripEIs: tP GerEPYSSUsape ponrtamigtion on the
r
AN O, BT e S Sl L U i

dbhﬁhcc&réiadlroﬂem&&talﬁ% DghiAuteSofHF/BNO0HAL! The u&iatwlpimgedn be
saturated or partially unsaturated Cs_8 npnocyclic
PaFBBRSLIor 2boutdd ByRiteorSyamplen b eid wipnig BBOYes metal

I | |
SRR TRorh e on sRhcc b lsshieTils bt AL Din
[cﬁﬁﬁﬁk]edlwat@tﬂaeveearﬁomﬁwmmgts Ring Ais a opt| onal | y

ﬁ&‘fﬂi tted sat rated, partially unsaturated or
d jfettqrghe ?ﬁa 3eningi thereiinpreteyahly pe dretdumangoniset efthe

SR ST PRSP RS SN SRR,
de030i rPrefeabiy menChiss R ﬂganﬁrobﬁl mecrmdtmﬂahkxmbly is agam
substjtuted aromatic C m)nocycllc rin

SBRYSH Wit SBFY S Wem@dﬁt i 3i Sﬁ’é@ﬁg REeHIP ytyplcally of
h

R N A e B o

labomtt3efl ntiouted) elneegrlaphite lﬁékmgjslamd sprayeé faat thast dbedt 2-5

above an her and R8 is. hydrogen, sui tabl e am_ no

ﬁ?’&?tgﬁ’tainaéheg?l TRy eleirodn PR ﬁsaa%ep|syray%§riaf Iregipbeyt 3-5

ghihRR&tbFa tdtl flafsieggt%% tAGh it n |

o ol PR 380 ahftes  The prafink i i lo rgmove

isgrizcequtticdesafirém t]:w:bhd;ort altatnhds ptate atdettie grappae baeklnhg/plate and

unsat ur at ed C. rmn |IC ri stem con one

SRS PR harticp e psrt e S artres ot Retrnaine

Qo681 FeeRHably MG OfasN 0 Sled@ofa, theUfiibondldetBlEPlal i 1s dried with

partially unsaturated nonocyclic ring systens include,

Biffogghe not linited to:wherein X, R, R, R8 and n are

as defined above and herein. (b) Bi cycl ic Rng A

Groups [0093] In certain enbodinents, Ring Ais a

optionally substituted saturbted, partially

unsaturated or aromatic C6- JO b| cyclic ring system

optionally containing one or nore heteroatons

i ndependently selected fromthe group consisting of N,

S and O.[0094] In certain enbodi nents, "Ring Ais a

L T Y 1 T Y, |
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group consisting of N, S and O Such bicyclic ring
systens include, but are not limted to:wherein X RL,

wRigose#s4and n are as defined above and herei n. P¢D03DB}/021628

In yet other enbodinents, Ring Ais a optionally
substituted saturated or partially unsaturated C6- |o
Q0658 1 Qext] FYEfeabty 81 CRRE 80 BleROrdINE t elBRF e assembly is heated
het eroat ons i ndependently sel ected fromthe group
cadé¢mspdratgreodt aliputs 1QnR0SC o peFiddmfabbet RS hgurd texauplstely
[00103 n.certain enbodi ts, Ring Ais a optionally
SEBBYS PaEGOSHbE ke BRe BATEAI [y uneat ur at ed or
0038} | Breferbty irf £ CREEN0 Eleh Rfdns YR ﬁ&tfb‘a(e'aé’sréﬁlﬁl)?’is visually
cont ai ning one or nore heteroatons | ndependently
sn$pectied dorf physacaldefeptvand wemsiicdéfegs.of N, S and O
[ 4] I n certain enbodiments, Ring Alis a optionally .
SO e BBt 1Y 15 4R5h ShPiegte] {2 sufhos pagiols count analyss.
ti el . : . .
D, Pt A o R P Era b a8 clean
avemnthie eldctrodeaksémbly;is pheedinto XKnylBAinret bag dPrefeasbdy asa Class

defi ned above and herein. [00105] In certain |
g alssp R, the H{jle;«bagswéeaéﬁf i ﬁﬁdrmsrr%a psPlaeqs: iggfde of
ARl Qe 14 VNG Ealegar bocycl T ¢ ring System
C -

Aromat i ricyclic ring systens of this type may
be either fully aromatic (i.e., wherein all three
ri [ ic) or partially aromatic (i.e.,
M%iiﬁ@ﬁﬁ@é one ring is aromatic and at |east one .
i IS rnomatic).[00106] For exanple, in certain
e[rqg%gi m ng Ais a optionally substituted fully
0088}t i TheGbnbed of partiylel ba an asrdeonyd graphite backsysplemthat had
Such tricyclic carbocyclic ring systens include, but
10k bt subjerief dey ultigsonif gleaing ¥as pigastred using|a faaidgpagicle
SR TR EAF PR il bt R BB Bl eaned i a tonk for 1
ey 2 hedrdy3 hriarieionize@ivatekGt b kénypetituee, ofBOWMAOYC| arcultrasighic
system Such tricyclic carbocyclic ri n‘g systens 2
ifFrameRfy, of Bl andrigrovyer deRly 4T sippbiieioading oRlL0-2RWARY

) _ : ] :
LR B8 P RPLIE % R ARARS S ned BOATH) o RSIR o e
dauut bdtkdnd featet) thed yubjersat tondtkadniorclcaanmgebi T additenal hour,
tﬁéi cyclic, ring s§st_e cont ai ni hg one or npre

PR B EOTHE WA Jpanpanddrded. theammuplested te yjsrasonic
SRAPIcE (00D 20iDha Rohord ol Y3, Tth sEAGYRR Fom e tiquia bath
sghmtant uésead. SFlematmber 6f particlés o theybatkiag plangwaydies measured
cont aj njf ng. one or pnore. hef er.oat ons, | ndependent | y
<81 @e#ékagmsmwr@mﬁlgéﬁﬁ ingg iPRGict conntes; wiygh gnalyzes the

i Crs , :
ASREPLEHCR e Gt Tl ink ph% SYRGEER Al bpjsSdnkErofs arc
rshogs imTebladomatic) or partially aromatic (i.e.,
wherein at |least one ring is aromatic and at | east one
ring is not aromatic). [00110] For exanple, in certain
enbodi ments, Ring Ais a optionally substituted fully
aromatic C10- 16 tricyclic ring system containing one
or nore heteroatons independently selected fromthe
group consisting of N, S and O Such tricyclic ring
systens include, but are not limted to:wherein X RA,
R1, Re and n are as defined above and herein. [00111]
In other enbodiments, Ring Ais a optionally
substituted partially aromatic G o-i tricyclic ring
syst em cont ai ni ng one or nore heteroatons
i ndependently selected fromthe group consisting of N,
S and O [00112] In yet othel2enbodinents, Ring Ais a
optionally substituted saturated or partially
unsaturated Cio-i tricyclic ring system containing one
or nore heteroatons independently selected fromthe
group consisting of N, S and O [00113] As is also

o o o o o o o g,
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met hyl ene unit of X is replaced with -NR -.
Xis a bivalent G _
wa@b@s4sswher ei n one net hyl ene unit of X is repPeres2007/021628

certain emb

odi ment s,

[00121]
hydr ocar bon

In

with an optionally substituted phenyl ene noiety.
[00122] Exenplary bivalent Cl- hydrocarbon chains of X

i ncl ude,

- Q[ CHR h) sQ( CHRV;

\./I_Ir\ll)l\

but are not |im teg (
(CHR h)ré?

CHR h)r
; - (CHR

CLIDhY

Q( CHRN) g-

W\vwm/q

- C—@o(n&ﬂlﬂah))ﬁ]@fPam(:EHi&nz
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/.

({C-EReGHR) r NFP(SCHRY:
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UltfaSbiRc | 1) 1
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SORAIRGEHR |
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Qe by
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Ikdo0,060
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Q15008 006her €
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otectTt
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amopt
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27680

| roar
f%%?ihﬁdnnt
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vdrnnpn

F@ 3pdist ance

suitabhle

of 7K |

Am no nr ot d

2,400

bt | ng

gr oup, _
366%‘ oapL

rou

C - aliphat

dthe numberef prdielssiof grsisaef atlenst OF i was st111|6s9(1§)
In certain enbodi ments,
at

Stdiahic Fsinecrm ) o-

}”77

iC, het e

g

or ,.Co

roali phati c,

| east one

SPL° LSS Bnif
ry?dn thPfia

an optlonally “subst i t ut ed allphatlc

B{E)%Jnll Tage 1, %he ul}e/ra

rufgher @fl affi¥lds Soe4dh @ﬂ@ Qate

J2 .he

fluorine

R E§ED s e
ggl@é Ibdékﬁllgqﬁitbt Hto%ver

({0@ after thed hr
when X is

substituent of Ring Ais ortho to the boron (B) atom

I n other enbodi nents,

when X is -(CH 2)rNR (CH 2)qg- ,

dPOﬂHaﬁlﬁﬂﬂﬂjﬂtuwlne substituent of Ring Ais ortho

§ gEPBE LIRSt haa

Riea subjédediotit@asofictdhnb@reay rﬁ@su@ﬁ@@ing'aﬂlcﬁﬁd drtiyRtcounter.

)@oéf] ,\]ﬂ%ﬁgnﬂe%

ot her enbodi

1cles
€as

i ments, when

ay 8-

bgone

TRE
X is -NHCH 2

one f

uori ne

sksaraphiterbacking Rlatrywas then pltrasenigadlyidheanbd poiesc Bhedindinample
g)t?é%{%l F S br‘? th%er%eﬁ%g &?Q\%&,@_ hgx n%%%xrgd mléééf

(lV)Tlﬁé gmlib%Q

roge

dl@mrrg&iﬂlai?enodsmlg ﬁlé:{l@)ua part{ef? &finter CTEE McBurément™Mdsults are

n

-N2R, or -N(R) 2, wherein R and R
H@P@PW’T@MC ti) Ring B having the fornmula: wherein
Ring Bis an optionally substituted saturated,

partially unsaturated or aromatic C5_8 nDnocycIic,

is as descri

bed

C6-

| bicyclic or CO- J6 tricyclic ring systemoptionally
cont ai ni ng one or nore heteroatons i ndependently
selected fromthe group consisting of N, S and

O [00125] In certain enbodi nents, RA is hydrogen,
hal ogen, -OH, -OR, -CF 3, -CN, - N2, -NC, -SO 2R
-SOR, -C(OR -CO2R -C(ONR) 2, -N3, -N2R, or -N(R

)2, wherein R and R are as defined above and herein.

[ 00126]
and RAis h
-NO 2, -NC
2, -

and R are as defined above and herein.
[00127] As is defined generally above,
Ring B of the fornmula: wherein

certain enb

In certai n enbodi nents,

ydr ogen, hal

- SO 2R,

odi nent s,

-SOR, -C(O R,
C(ONH2, -CHO -N3, -N2R, or -N(R) 2, wherein R

ogen, - OH,

- CO 2R,

-OR, -CF 3,

(vi) Ri
RAiIs, i

Ring Bis an optionally substituted saturated,

partially unsaturated or aro

C6-K) bicyclic or CGo-i6 tricyclic ring system
optionally containing one or nore heteroatons
i ndependently selected fromthe group consisting of N,

S and Cl [00128] In certaln enbodlnents

I T L

e

.

o

X is a coval ent bond

- CN,

-AOQN(R)

ng B
n

k&ti c C5-8 nonocyclic,

Ri ng B |s an
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mis 0. [00133] In certain enbodinents, Ring Bis an
optionally substituted phenyl ring system of any one

wobtoosles4fidr mul ae: wherein R2 is as defi ned aboveCHEHDNS2007/021628

herein. [00134] In certain enbodinents, Ring Bis
phenyl. In certain enbodi rrents both Ring B and Ring A

are phenyl. [00135] In othg(pg dinments, Rng Bis an
optionally substituted saturate or partially
unsaturated C5_ m)nocycl cagb C é C r| system
Such rmnocycl ic car bocyc 8| ’ig} ]% | ude, but

qfa?tuﬁgglg seﬁecteﬂfe wher ds lﬁrand m HIS def | 9t3hr
above an t ethultr lc3 Itk ot her od| rrents 7 s%

is a optlor St |u é& Yot ur at|e i al [ yirasonic
unsat ur at ed 'élvg mat i d ‘€§¥Y"$onocy Iﬂg ng sy&{ieaming
copbaini ng |9 Qeeoogroonvre hlezt@tm{oorm ER AL eng'moo 000

SCT CUTTOU LI | UIII I. II\’

[20033m For 1é>0@ﬁ}@|0@ i 4:@003,@001 ent ddSO@EﬁiIOS Ri| 180,800 s

A A T W i

|>ndgrg@1mdent Imos@gbect ed fjmoot he gr g qrg (@gn5| sti ng,7@f) N,

ana M O CunAly Ay At L A DA ANy ol oV o

nmit fan‘b
Q g O ‘\Jll ar-eat+<€ llunuu_yul € ||||3 Ty ot T

ineude bLt2 &0e not |i|M.4&d to: vUISOOV wherei N6B2 and

m are as defined above and herein, and R8 iIs hydrogen,
a suitable am no protecting group, or an optionally
d0662]i tAs Sww@i ind ahle 3 et mltrasoﬁic_clemitg ©di¢adth¢ hamb@Rf
|2 ar - heteroar roup. .[ 00 | n ot her
SR o i S s eBSHOT G BTG Haed raelie bahsgelate. The post 1
IR} VR RIS B ulR&ohicAlItpin\SRahé EAbRIE bRk rggﬁlﬁt@‘fﬂx?ﬁér?educed the
ring system containing one or nbre heteroatons
mmd@peaﬂwtwlys sléb‘ectee,dhe nomb et pgrtmlqs af arssdestfiantpastf0. Npm

ted or unsat ur at ed
gi}g Oguq(’qlar@ eliféll'ir?%ﬁ’t?(f ) are not linited
to wherein R2, R8 and mare as defined above and
here| n.(b) Bicyclic Ring B Goups [00139] In certain
df®edi exampleBing B is a optionally substituted
at d rtiall unsaturat aromati c C6-
AP ek EpatielEh o Bt e oIy SrEeRHtemgring
W8 E&@Béﬂ"ﬁot'b@gﬁﬂﬁﬁ&%ﬁ tbml%bﬁl%tc%nfnrg%strﬂ@asﬂfeﬁ YRing a
consi sting of N, and O [00140] In~“certal
esntfach pmimltls FOLRIteTY PBrtlcfl;e counpinicasuad¢rhgnts onltside toﬂta eltan room for

t tiall t t t C6-,
et iRl Brsh § WRghap & Bliosod 2408 PRIERT s bt 46
Qzﬂbﬂgﬁnﬁ%ﬁ@ 293 d'dgn@/lhzs fét aﬁ%béﬁ@@balﬁe SEPE8H4 é’du%%/m

aromatic C6- o bicyclic carbocyclic ring system
Aromatic C6- 10 bicyclic r|ng systens of this type nmay

gﬁ ﬁtlﬁr full I!y aromatic {i.e., vvherei n both rings are
Q) ti artially aromatic (i.e., wherein one
0O6h) | STHRITRRIe 6 FdHlclesn feRlrfhée d¥oh Ar8EBMdddraphite backing

[00142] For exanple, in certain enbodi ments, ng Bis
aolajpthabhal bqenwtusctcd tat velttammhd gle?anmgmas wmeghired Wing a surface

I|c Such. bicyclic
DA ripeE RS eS elme o we ot HeNEtoon forparfcles
tofa s%%‘fﬁt lléasl?OGB"erWé%é 8s ﬁﬁlo@l@f iyrved c@b&y@nzamdmewmm and
[00143] In other enbodi nents, a optlonally
ydrooppisar, fraraniageage wrloeraf 4, 62t60unttdm3| cyclic
carbocyclic ring system Such bicyclic carbocyclic
ring systems include, but are not limted to: ;
wherein R and mare as defined above and herein.
[00144] In yet other enbodinents, Ring Bis a
optional ly substituted saturated or partially
unsaturated C6- 10 bicyclic carbocyclic ring
system [00145] In certain enbbdinments, Ring Bis a
optionally substituted aromatic C -10 bicyclic ring
syst em cont ai ni ng one or nore heteroatons
i ndependent|y selected fromthe group consisting of N,
S and O Aronatlc C - IO blcycllc r|ng systens of thls

- e o - .
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tricyclic, carbocyclic ring system Aromatic C6- J4
tricyclic ring systens of this type may be either

wo msp4smdMatic (i.e., wherein all three ringsPar/@s2007/021628

aronmatic) or partially aromatic (i.e., wherein at
| east one ring is aromatic and at |least one ring is
NOb6eA’ ORRihple-5 [ 00152] For exanple, in certain
[Q @. rﬁéﬁt_suRing Bis a optionally substituted fully
dﬂﬂﬁ&it i m tms@:xamﬁlet theay-ctdetved gaapihite patking plategofBxatreie 3 that
i cyc arbocycllc ri.ng systens include, but
Eeqrﬁ t9d g U eris ﬁleﬁ“% ¥ ahFlapedascordimEaan exemplary

er
aé%y. : ao%a%%‘fﬁs’za Man%@??%ﬁt B T PP T Rafling FhtFo
tlnclugim tnhe fol&mmbg p;o:cleduresr [ ﬂ@ giypliierbackngipldte way dlspected and
car lic rin st ens ntg‘lude but are not |imted

ROTAGE Gk s Fo b ATn 467 Gie EraRBHC KIS BIAG Winec e

|
LRIl SSRGS R 18T, A ng
plataretas cm@efsed 6n tsopopyl dleohol foy Iaytuenandonipad i regovodeavy

r re.heteroatons i ndependently selected fromthe
aorlﬁcﬁ%ae%ﬂ n’éf‘séf 10Q9 ¢ sfrawelr@ea%mq%@qt he-grapgite, pankang plate
[ t Il
SRR PR e P R BARS pe io

cgmnp}anerhanlgng platowasher Mmﬁdavﬂahxgh@ulrm;dwemdﬁmhmr and
sel ect eid Lom the group consistin bg N, S and
¥eé Ggn

APUHRR olntif pe plack staps ygere yist B WIRFS Nsvﬁeeawhylde of
Rfte gllabﬂl?é bdckidp1 e mtagﬁn Q{)ragfc} with %[ﬂ%h{kealvxl 1 2f § Sressure of
rings are aromgtic) or-par (a

wideSEpsi fat ] indasé. Diregraplig baSklag @lmé was thied uas‘ertbdéﬁﬁé a @nching
ef1ng|s not aronmatic). 0156] For, exanple, in certain

aiadaristed R‘il RO ljagd % (gﬁtaldéli’fﬁlf 1igg % pas n@tutSédj witly the
SRSl NG U5 AR BB OO
giressprecd| r49+5t£)tpsn tprabd anutSs aNdxtche%ﬂQihlﬁe bachigg blatd WQQ

ﬁ]aglerrs i ncl de but are not I|mtedto wher ei n %
Afanesed i an 8 ltEpspnin 6lranne ek we}detpmpel[aomsfrﬂlo b (¢ at

Qif&on 'HB%% BEf6-80 11{2%13.138%1% @nﬁﬂ&tftso&%zlc}ﬂ sﬁﬁgccét "lthlétsﬁpfaces

partial I'y aromatic 0- 1 Icrin

adthegraphge hmbmglplamwerd’thmewqmtlmm 1sﬁpiepﬁlmli@ihbl afnd high-purity
oup. consi st | ng of N,, S a

sel ect ed from r o]
[dsterazs waﬁerwélfl B‘P 2 hEEK lins A KisDIc 8 K vEPess l%ach side of the
I
%2@11?% ??g%lélag %ﬁ?et \y%%%?i ?}?‘%}j‘éﬁ%lﬁpde? smg%ire %tgllo%t%ﬁ 6Ipressure of 40-50
qeifool minne. ke erahito fﬂiﬁcklmgiﬁlp&ndﬂrthérydﬁ&i eith aflrdge®MNext, the

t he .consisting of N, Sand O (vii)
/%anhgtegzla ngRrfWes fgf‘él;?éﬂa@w@bwéemesr@wr? ﬁgliﬁwgefob% hours.

, )

e Sanl R YRRSRERRAIC Was RHSIEE fom HFover Jaaiighiebifo citghun to

-anii2eRt tenfdrathre? Fivd{utfdc@partiole cannts plerotalbn ysing a laser particle

substit ut al i phatic group, wherein each |nstance

SPUBCLR A lpieﬁoeféloa Sautsidg ol RlepR Fqpm. oFadhsrifete g peading

t ocyclic ring.

fg%%Eg?ﬁﬁﬁ%%gFﬁgﬁﬁugﬁéggﬁﬁgE?g{ﬁgggﬁ§Fﬁgtance of Rl

I's, independently, halogen, -OR -CF 3, -CN, -NO 2,

Nﬁﬁ’ﬂa 2Rl SOR, -C(OR, -CO2R -C(ONR) 2, - N3,

Il EiﬂﬂE&PR') 2. [00161] In certain enbodinments,

8%@10] | A k@A @ﬁaxﬁ‘ﬁle Rh ds%ecélmﬁm%makymg Bﬁit@QﬁE‘xan‘ﬂfle 3 that
In sonme e odlnents R1 1s hal ogen. In ot

& beemsbiestedrg ujteasonip cbqanmg]was pbay@i acgpigeng to an exemplary

enbodi ments, RL is -F. [00162] In certain enbodi nments,

at least one Rl is ortho to the boron atom |n other

enmbodi nents, at | east one Ril¥s neta to the boron

atom In yet other enbodinents, at |east one R parato

the boron atom [00163] In yet other enbodinents, nis

1 and RL is ortho to the boron atom In other

enbodlnents n |s 1 and Rl |s nmeta to the bor on aton1

o, o, . - A 1l A - e o



designated as "A" refers to conpounds having a K of

| ess than or equal to 0.01 mcroM "B" refers to
waeoeowpousads having a Kj of between 0.01 m cr oM memuS2027/021628

mcroM "C' refers to conmpounds having a Kj of between

0.01 mcroMand 1 mcroM and "D' refers to conmpounds

AR AR AR B e R R MR RV £ e
Fdlehﬁhlég BR@@E%IE: NG t RRRARATUGES tdReCGREINIS ef Pafitle cBLiateat
roce es are used to prqcess substrate
lrla %@8@3 158 (B SR foi b TE ooy agigime was 0.0

hmap GIEVRY of & BEELEA! 1eKRORNuACPOST LT O (CVD) I on
np antatlg 8 resi st renoval. One type of plasm
processi ng apparatus used in plasna processi ng

|ncludes a reaction chanber containing upper and
es. An electric field is established
H@b

{pe |2Tsfﬁf4;§r§?%fez&#§ﬂ§?g%§g@’§dr%ﬁr 3 PLaRaRE PRt Thlhid
ghatidde counBIMVRRYes| (53012 ardsh@xeipl #bly 3. enbodi nent of a
nmet hod for cleaning a backing plate of an el ectrode
assenbly for a plasma processing apparatus is

provi ded, which conprisesfﬁﬁﬁtgqging t he backing pl ate
with a solvent and w pi ng e outer surface of the

backing plate to renove p fr uter
surface sprayi ng the bac%ﬁﬂ&eBVQl éﬁp @ to

e an t

as q .
backi ng pl r?}glt ?Httu?téasg%’rc EE gnl ng Ek. ng Ultrasonic

pI g@‘{gs& rt IACsI Beelyed™m ouglelgost%llrﬂace of tPhgngl?r cking st3 hr
Ba08
plate; and|Fl%98HBhg t he baekPHBEpI at e WlERNNG | usHiGlgning

I3 geigain a 2”06%0”9 fixtju 906&\ encl oqeﬁ)ot@g bad iﬁ'26,9)00

n—rat tor nrn\ln narticles e out

Eh@3b@@k|nqldm9ﬂ@0and part?&ﬂQﬂ@ conta|n68QOﬁOthe gd§0£00

S R TR T SR g P

asegm@ﬁy coqpmnglng a bachzumgﬂale bonge@ot 0 an 2200

act r AdA o fAr caccal oV Ao canmhl \I i

Cl CUUT ch II ul. A>3 LA A u. HI \JIIM PI U\/\’\J\JI LD R EEAYA LA}

g olivded, wWHilOR conpri ses| ®ént acting thé8®ack|ng rKdO@

and electrode plate wth a solvent and W ping the
qUbEy] SAl {Ree iafTables, BacdhndiRbator tl?er%htaﬂ@ed%ll’éaﬁfng method
surface of the electrode pliate to renove particl és
fredieed Hee roumtsr of peftictasof ofsizeted ablgak Ol tatlew anldes for the

IR BRE B Rl BB er SR Bl e,

the outer surfaces of the backing plate and el ectrode
pl ate, and particles contained in gas passages of the

backi ng plate and el ectrode plate; ultrasonically
dﬂ@&ﬂi%@ﬁﬂﬂd_électrode assenbly and flushing

rode 18 n
(DGR erer S TR aP Ry plid Pyt BV b P g
tparticd @ @tpaTh edsereshlfsofit SievioMt Biblsalr f aces of the
backi ng plate and el ectrode plate and particles
contained in the gas passages of the backing plate and
el ectrode plate. [0004] An exenplary enbodi nent of a
flushing fixture adapted for cleaning a backing plate,
or an el ectrode assenbly including the backing plate
and an electrode plate, for a plasnma processing
chanber, conprises a base plate conprising a recessed
i nner portion including an upper surface, an outer
portion, a |ower surface, a plurality of liquid
passages extendi ng between the upper surface and the
| ower surface, the upper surface configured to support
t he backing plate or the el et®rode assenbly; and a
cover plate configured to cover the base plate when
t he backing plate or electrode assenbly is supported
on the upper surface of the base plate, the cover
plate including at | east one |iquid passage through



[0012] During the plasma processi ng of sem conductor

substrates, it is desirable to mnim ze the nunber of
w@aoosioed4es | ntroduced into the plasna processi PQI/US2007/021628

chanber by chanber conponents. Such particles,

referred to as "adders,"” can deposit on the substrates

and consequently reduce prrp&ﬂgi yields. [0013] Plasma
processi ng chanbers can include an upper el ectrode

assenbly and a substrate acing the wpper
el ectrode dssenbl y and h&épﬁﬁ?%‘?’baﬁﬁafgflsdf‘?‘ode The

URREL gtzect rhead lecfrode |p,o3py

asse tg rrég rWeomead €t| rode as< r‘lislomc
b @g Ui, [ froniS o g Tes Safjiras

i ncl ude_an e@grtnlg de plldt'€aR8 a ba P Srenber Cleaning

can be a sqd
(hacki g, guoatop,  sequimthdoo the |gugghpode plageooo

+rrr~lo nl’nfo an I’\ﬁr‘III nn nl:fo r‘nn 'aue
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<[10014] The

<100

el ectrode plate and/or the backing plate can be a
source of particles. The particles can originate from
dﬂﬂ?@r efvs sloour inesbthg, it]rr:gemlbmiimamtm‘f dled erhiancpdafleaniver method

ctr dea lies r exa the particles can
@ slrrangfp&m%rs. @szm bﬁ’@rt RSN ¥eljpes than
F&h@k/ﬁ,m Qﬁﬁefgpndl ng contam nation of the el ectrode
pl ate and/ or backing plate, the bonding process,

HaOHT]i nbhedighid partitfeicolmtrresults dampantilesofth gz laagt 0.7 pen for
rticles,c i norganic.(e.qg., _.graphite or netals)
XaHiPE%?rﬁ é Z%@gé‘fﬁﬁé‘éﬁn _dLSS‘} T&Jﬁtsr ol of particulate

contani nation on the surfaces of sem conductor wafers

during the fabrication of integrated circuits is

essential in achieving relTABLEdevi ces and obtaining a
al A Thep nen nf

nartiecloc Aan o \I\D‘F er
Pul LB "A R E" A~ Al A LAY

|y di srGicemadibsonPhftiensbay2 Hf/'c

hiah /1 acao
LILLI UII yI \II A% LILILA Y2 I CIOLTTU O A\ A

surface can | oca

photolithographyl and etching steps. As a resu t hese
damtripdd es can i nf AedReceveef eqtPosi hho criiRosc2hr Post 3 hr
features, includ|lng gate stryaqiitagmic | NUGHERIA | Ultrasonic
dielectric layers or metalliq digiffEOnNgYtadindeS, @Bshing
cause—the—ratHungt+en—er—taihure—obintegrated—ehreutt
clonystheitiugraspo1 633 EHHL e d dlléd)ﬁ)prﬁ)@omt%lﬁﬂ)so()@re 6,900,000

mlaminged t hat cap significant/ly reduce |the nunber| of

Wk HEREORP oot | oHE0 L0 el | A2 DCRHOBal FeTIEGORg: el 00,000

R®s can be ugsed to clean|only the hacki ng pl dte of

matmw%oaéserrbbdoo@t her |qmpciorents f@bdee Y8 000
c‘Peaﬁ a{g,lttlhe el ectrode assenmil y |ncI udijng an el edt rode
£ § yegr]%d to| a backing pllate. [0017] Enbodi mgnts

?’ 0fls can be used tg clean new, used or
rsef\umbuﬁfaednback ngobed es and4gloest r odeopsde oI il€g 0,000
ReadlBpCF ichRshcBer i n, "new' bdcking pl ates and

i es have not

r for proce

been used in a plagm
Si ng sem-donduct or

ei&galiode assenb

nr nr\n
I 5dd

substrates used backi ng pl ates and el ectrode

I [
o ebrﬂa?%r e A0 o B BT of QAR Membic
"(e.gf, indhidsineal grdphrtkb:mglrpg patesndadilebe elecpode sessiedivd ihes
have been used in a plasna processi ng chanber for
processi ng sem conductor substrates, and the el ectrode
pl ate has subsequently been-i1teated, e.g., polished,
to renove undesirable surface contanrnation and/ or
surface structure, e.g., black silicon, or uneven
surface regions, formed on the bottom (pl asna-exposed)
surface of the srllcon electrode pIate durlng plasna

r o "

||\.4||

e . . o
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[0021] After the spraying, the backing plate is
ultrasonically cleaned in a liquid bath. The

wabkdaosassans ¢ cl eaning is conducted at a sel ect eBCpOSEN7/021628

| evel , tenperature and for an effective anmount of tine
to renove particles fromthe backing plate. The liquid
i lﬁacﬁﬁgfpﬁt@tﬂléﬁn% g EﬂHB&l&ﬁéﬂtS@'tW&@&lﬂ@ﬁl@fh{)d; Bés%nﬁfcflﬁ)erem
can be performed nore than once. New parts typically

can boenstdltedas plisima Iprgcesxin@dmmtfersrand wsbbint pasnrepriooebsmifz of
tinme than used or refurgzwgyﬁ? arts to achleve t he

PO GODGUGRE SHDS trateg o F1gHHC ce Hischusaher 8F p3rgrieaddsrs,

S I he
oty @POf LG b SARTOmBRECA 16 BAR s bPREGbodt
dssamnblizs that haygr edtbe sulgjetted to the clzaningh&nfblodiientgof the cleaning
fixture utlﬁlzes a. fl shln quid at an el evat ed

gPeedy @naghiegneRAsisyR fyiley geaml?eamaw %?wnwdﬁaégaa@ély no
€

E A R B e R O

i ractialel addgpr aomﬂs:kf lesp thhra2 @ sadcasless than B0y oellezs thande for partlcle

pl th aning with a solvent ang wi t h dei oni zed
va&ﬁ%rﬁ Slzaﬂgr %3 Pgmgp ghouh I g 2853,3d9 g cawnts Af paticles sized
1 osed surfaces of the
F thaRa6oR108f %%qg%ﬁlﬁg gﬁ;‘

el ectrode plate a [ 0024] Additiona
dﬁﬂwt SAh)lﬁOltgheh@pﬂesam Hd/enﬂlcﬁahusmemédsshﬁtial ind dohndéagion with

S th re erence the c] eaning of an ..
%‘%-BF‘SF? be Fieolptt vgh%@@ee&eﬁ@ hydBess, siilleddn the argthat

(gRlons %@?ﬁ‘)ﬁﬁﬁé&ﬁa%%‘)ﬁ%%s S&gﬂt%ﬁggﬁ% s Fspriped may
tHﬂ:enmieemlthcnnd depiriigetfroAshelgsdr andedopdoftie invemsoteds defined in
Hbodl nts of the cleaning nethods can be used to
dneappes %%?H@Eplates prior to bonding themto

el ectrode plates, e.g., graphite backing plates or

al um num backi ng pl ates. For exanple, the nethods can
be used to clean a graphite backing plate before it is
bonded to a silicon electrode, and then to again clean
the el ectrode assenbly after the graphite backing

pl ate has been bonded to the silicon electrode. The

cl eani ng renoves surface particles as well as
particles contained in gas passages of the backing

pl ate and el ectrode plate, and particles between the
pl ates. The el ectrode assenbly can be new, used or
refurbished. [0025] Initially, the electrode assenbly
is visually inspected for defects. [0026] The

el ectrode assenbly is treated with a sol vent,
preferably by imersion in a solvent tank containing

i sopropyl alcohol or the |like. The el ectrode assenbly
is treated (e.g., imersed) for a desired anount of
tinme, e.g., about 5 mnutes to about 15 m nutes. The
silicon electrode plate and graphite plate are both

wi ped with a clean roomcloth to renove surface

contam nants i ncl udi ng organi cs and human

contami nation. [0027] Preferably in a Class 10 clean
room the silicon electrode plate is sprayed with a
spray gun using deionized water at a sel ected
pressure, typically of |ess than about 50 psi

pressure, using N2 or the like. Typically, the silicon
el ectrode plate is sprayed for at |east about 3-5

m nutes, the graphite plate is sprayed for at | east
about 2-5 mnutes, and the silicon electrode plate is
agai n sprayed for at |east about 3-5 minutes, for a
total of at |east about 10 m nutes. The spraying is
effective to renpve surface particles fromthe silicon
el ectrode pl ate and backing plate, and also to renove
particles contained inside of the gas passages of
these plates. [0028] Preferably in a Class 10 clean
room the S|I|con electrode plate |s mnped wi th

.
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the second projection 28, and a plurality of
circularly-spaced |liquid passages 34 | ocated between

wo b@smesiand proj ection 28 and an outer porti onP@BUSL007/021628

t he base plate 20, which surrounds the inner portion.

D anetrical |l y-opposed alignnment holes 38 are forned in

t [~ ' 6. In FIG 1, the el ectrode

‘IWI Slcblim ﬁnlss't he el ectrode plate 72 and an

under lyi ng Aaekioigoptlairing 4 bidkifg plaje ofaa eleetdtod®adsbrably for a
el ectrode plate 72 is supported on the base plate 20.
[POESTE PIPGESHIRG aRpAsYYS, HRgmethod SOWAEENS) at e 20 i ncl udes
handl e . [ : I,QR:

uaor (3n{HPRLBE bHBRE Rl \FiR kel gt Gl duBHtedor
aXabgukeng [Flatd 3@ fentdR paitaddd ftdig tiasutddrearfdée;t o posi tion

the flushing fixture 10 at the open upper end of a

t ank FBEAYIng the backéng plateryiiywatex toiemoye paicles fianthg guter

Q tl i u . fl b fixtur .
FRed 0 back e SR8 oRiicleS Bt S sk o e pRiine
ip3ate] owed through the fluid passages 30, 32, 34 of the

base plate 20 and into the tank.[0033] In the
enmbodiukEssonically elganing thedyssleiaa plasg; @iés 42 are provi ded

on t heyouter, rtion of the.base at e420. h._o

Ohe I SBHE nERckibiae Wi AFuRRn Rl MEnERina il that
Rh&losed thé backidt sIhR S0 feln@eSaRicdéseid the SRsawsRee Stht Badking
the | atches 42 do not cone into contact with an

dllate endpartigles epriiped ipbe sesprseges Abthebgekipg plate. 20,

[ 0034] The cover plate 50 of the flushing fixture 10
shown in FIG 3 is configured to cover the base plate
20. The CcOVEfe éthd®oPOlaiA TPvheRh the bekesSHidte iBBSMposed of
portion 52 sized to overly the inner portion of tﬁe
teaaphite] at e 20, and an outer portion 54 adapted to
overly the outer portion 36 of the base plate 20, when
the cover plate 50 is installed on the base plate 20.

The cover prliatifieth&d bNClakH @5 whbieHNE BEaphite plaBShas@atFfaod
which is sized to be inserted into a respectiye
aartipierequnt pbpastiggs pip sipeoigaitenst dmm oh0 gaunsy/in( péehe e
phate 20 when the cover plate 50 is placed on the base
Prat€'€20. The alignment pins 56 are preferably made of
a soft, flexible material, such as

pol ytetrafl uorethyl ene (PTFE), or the |like, to avoid
danmaget-t o tHe rasthed podlaiad swherein thy hackies plateph gempswd of
ahﬁghfgpprises a plurality of cut-outs 57 forned in

the Suter portion 54, each being configured to receive
a fastener 44 of a latch 42 to secure the cover plate
50 to the base plate 20. [0035] The inner portion 52
of the-covefhegnethed s0Clapa|luwherent the bagkingplate ip gaiey backing
R3ssage, preferably nmultiple |iquid passages 58,

ﬂ%roUgh which a flushing liquid is introduced into the
space between the inner portion 52 of the cover plate
50 and the inner portion of the base plate 20. In an
enboditent , Thedquethed of GlaimSq fHrtnepeqiapridngwpeatngihe spraying at
Gop %&pd in fluid conmuni cation with a separate

I'rqurd supply line. [0036] As shown in FIG 4, the
flushing fixture 10 includes an encl osure 60 defining

a plenum 62 provided gn.the top.surface 59 of the

cover Pl at ellsgnetip@ofqiaimd, waetsm thabpckargplateds agsed or

fLE 3 or connection to a liquid supply
f?%%*%@%%%‘?ﬁi”% ushing liquid to each of the Iiquid

passages 58. [0037] The outer portion 54 of the cover
plate 50 includes a circular groove 66 (FIG 3) and an
Oring 68 inserted in the groove 66 (FIGs. 5 and 6).
As described below, the Orihg-68 provides a

wat er-ti ght seal between the cover plate 50 and a
portion of an el ectrode assenbly that is supported on
t he base plate 20 when the cover plate 50 is secured
to the base plate 20. [0038] The base plate 20 and

o, N - - " . o,
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pressure into the flushing fixture 10 through the
i quid passages 58 in the cover plate 50 and fl ows

WO boosioga4s he gas passages 80 in the el ectrode pPCHUS2002021628

and then through the gas passages 82 in the underlying
backi ng plate 74. Typically, the flushing liquid is

dei oniged LS B e TITN A I i :
ol very. sune e BECIA. R SR PR B Sravine,
liltyasodici deanyy andl flushingtat rdstomde.at a pressure of about
40-50 psi and a flow rate of about 5-10 gallons/m n.
The flushing liquid can be at anbi ent tenperature or

at an ¢l ev Hr g, 40- -
Thef | Ushi ngﬁf"ﬁ’dl&gg%rgg%#ggr Vﬁu&gn‘n%té célggwr“&ﬁ%g?pg‘g?s using
Ry aéreandbinyorgpde sdledne effedtivens rdneovg. argdhi@ suttindesnfodm aliee
q;gvide along the liquid lines to renove particles
fHagKNE BEMS| ushing 1§ quid. [0042] Particles contained

in the gas passages 80 of the electrode plate 72

and/ or backing plate 74, and particles trapped between
t he elléct r ol méthv@offCladnd, hekimde flustiiag Aquidus atngpressure of
Q@ndling,an bondi ng, are entrained _in the flush

I

qus 4P B e fhanbo@asii sshine Midtey asssppayed ggtasthg backsng 'al.r%g: ata
f . -plate 72 d bacKki | at
AR RS A0 [ BB SERD B C 2 ot Cof the 1 Shi ng

fixture 10 via the liquid passages 30, 32, 34 in the

i nner portion of the base plate 20. As shown, the .
el ect ridde aB%anghgd oHClagm J} wherginghe water pphlighpusits deignized
W, 4tb the el ectrode plate 72 facing the cover plate 50
to allow particles renoved fromthe gas passages 80 of
the electrode plate 72 to pass through the | arger gas
pa882%f8 82 of the base plate 20. If the el ectrode
assenbldy 70Thegnethed abdlain dewhersin thp solyertds ispatopybagcohol.
with the backing plate 74 facing the cover plate 50,

| arge particles renoved fromthe gas passages 82 of
the bagki noA pletiiod féAcleatingen tleapiRthsédinBli eompRsihg b bgdsing
passages 80 of the electrode plate 72 and,
due baudadite gn eleglyodeoplatsdor aplasaa Processingrssenklys the rethod
Q%ﬂﬁfSi . [0043] FIG 6 depicts another enbodi nent of
the U hing fixture 10 with the cover plate 50
secur edntaotiigithelbasiang pAtecand®landdeplaye whie akakkntgd wiping

| ate 74 of the electrode assenbly 70 supported on the

Ba% eutgy grcoof the bagking platsomdtbmeutersirigept e clachgdgplate to
St feg HOnfEol: ALBAL B BB RASK A AL e

I ncl udpgayingyhe byckifBplaiezad eledtrodcsiateavith wales &dremove particles
peri pheral edge 90 of the quter peripheral portion 86

dfore Hie BheerHacHdbebackingplpe gnd the dlerdrode plaimand parkiglye
APl BAEEEsaslOS (e bailn il AN A eBOpRIE PDueE

and f antrssoaichilyjcleshihg gleteltate batmwbbn ahdie cover plate

50 and,the adapter ring 84. [0044] To clean the_ .

backi rshingithe clacteadsasscmply-pith adflushing Irquidsm; amflushing fixgure
iRt r ' f j i
SRR AR OIS Rl Rl ot B o
5Be bavdtinfg ave dnd bleowgde fillte agéd pampiakes agesind@ in thetgaepassages of

backi late. Particles contained in the gas passages
gge E?Cﬂgléplﬁtﬁ@@ ﬁg‘:tﬁ‘i"getlgat?ﬂf are entrained in the
flushing liquid. [0045] The backing plate or el ectrode
assenbly can be cl eaned once or several tinmes in the
flushing fixture 10 depending on the condition of the
backi ng pl ate orel ectrode assenbly. For exanple, the
backi ng plate or el ectrode assenbly can cl eaned usi ng
i sopropyl al cohol flushing ¢89g.,. 2% i sopropyl
flushing), hot deionized water flushing, and fina

dei oni zed water flushing. [0046] After the el ectrode
assenbly is cleaned in the flushing fixture, the
silicon electrode plate is wiped wth isopropyl

. L - s
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[0051] Preferably in a Cass 10 clean room the
silicon electrode plate is dried with nitrogen.[0052]

weoos/o4ganef erably in a Cass 10 cl ean room t hBCT/US2007/021628

el ectrode assenbly is heated at a tenperature of about

110-120C for a period of about 3-5 hours to conpletely

r enov t r

Prof erapy e BAEbd BECHR S RN CASRE bR idng ey topmposed of

assEmislapd iekectrodaplbteyis corspesed efisificon. physi cal def ects

and cosnetic defects. [0054] The el ectrode assenbly is

then subjected to surface particle count analysis.

[ 0055]15The Tﬂeerﬁétg?&ij @ﬁﬁﬁ fm' Whérsin'the Qraﬁﬂﬁgﬁ Qfhas a surface

Preferably in a (ass 10 clean room “the efectr ode

gmstanibtount sf particlesiof msize af aty¢asn0.B pmeof @)agmtst?rréfaﬁmathb y

in a.Cass 1000 clean room the inner bag is seal ed.
Njfigner bag is placed inside of an outer bag, which

i s vacuum seal ed. [0056] EXAMPLES [0057] Exanple 1

[ 0058] The nunber of particles on an as-received

gr aphiltte béakieimehed af €lairhds, Wheteinahe baskingsplbieds t@fipdsed of

ultrasoni c cl eani ng was measur ed using a liquid

payrpingmeanddhin eleptroderplaty isgomnosedelckiistd pl at e was t hen

ultrasonically cleaned in a tank for 1 hr, 2 hr and 3

hr in deionized water at a tenperature of about 50C,

an ul tir7asoriite rheteadieNClaimfl 340hdtbin thorcleatrqaievgtite dgacnﬁlh;idsed of

after graphite loading of 10-20 Win2. That is,

GriieoR; ﬁrthrrecormwmgtqoa@sm&@re optes perkirg @t fle;sfrelqctmde plate

h
SR PR P PIMRER i Gr AE NSRS TEAE, ol

hour, then reaned fromthe liquid bath again and

tested then subjected to ultrasonic cleaning for 1

addi t i $nal Heurethedet Glaal &) wherein the hackingalatedsppewy backing

fjigm the liquid bath again and tested. The nunber of

6grticles on the backing plate was then neasured for

each cleaning tine period using the liquid particle

counter whi ch anal yzes the liquid in which the

gr aphilPe badeimghed af Elaim 18 @&hercponmemgeraswwéhﬁ spraying at
#_%% are shown in Table 1. TABLE 1 [0059] As shown

abl'e the ultrasonic cleaning significantly
reduced the nunber of particles for each size category

on the graphite backlnp pl ate. However, the nunber of
parti @les ofheanathodolyflaim 18 subgrein the bapkingeplateils # used or
) F% e 3 hr ultrasonic cleaning. [0060]
E?gﬁglgg%a gggfkghe nunmber of particles on an

as- recelved graphi te backing plate that had been
subjected t ultﬁ%ﬁonlc cl.eani ng was neasured usjing

li qui &!par thheimaethed o (glaim %ﬂefugh%rpﬂ?mpélsmm@ngrlx&@rawn&
as described in
WaSBﬁ%%lah#lﬁgﬁgum @bké%&%)g???égl es on the backing
plate was then nmeasured for each cleaning tinme period
usi ng h UId ounter The neasur enment
resul t Cfl ‘h‘t @a thABEEhechr@trélzg CARPEBRHAFING
'\%télr%h%n%r soll‘\Letn[ ﬁﬁf ive t& 1Ry an?@H%@andg?rcﬂH fRer
of particl e or each size category on e as-recelved
glteaphde assbrablyi ng pl ate. The post 1 hr, 2 hr and 3 hr
ultrasonic cleaning of the graphite backing pl at e
further reduced the nunber of particles. However, the
nunber of particles of a size of at |least 0.2 nm was
still 2,100,000 after the 3 hr ultrasonic cleaning.
[ 0063] Exanple 3 [0064] The nunber of particles on the
surface of an as-received graphite backing plate that
had not been subjected to ultrasonic cleaning was
measured using a surface par#lcle counter. Particle
count neasurenents outside of a clean roomfor
particles of a size of at least 0.3 nmwere as
follows: 12,468 counts/in2, 13,646 counts/in and 9, 298
counts/|n2 for an average value of 11 804 counts/|n2

F A/ ASA—T p— AN SN o - g,
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fixture as depicted in FIGs. 1 and 6 (the adapter ring
84 was not used with the graphite backing plate).

wokRdasogams and hi gh-purity dei oni zed wat er wer epd¢T/ustvedo21628

at a pressure of 40-50 psi for 15 m nutes. Next, the
graphite backing plate was imersed in an ultrasonic

cleaning tafye rﬁéth@d bf Qk‘l‘lrﬁ 1@9%&%ﬁittHE ﬂug{méﬁqég% &ta #Bssure

ul trasoni ¢ power of 0 Win2 for about m nut es on

ed@hostAOf e . ab'ﬁb'eS&pm;‘ andehe whtet sesprpyap bntoethé) alekirody assembly
plate were t i th isopropyl alcohol and

fﬁtﬁlﬁ’rﬁé‘?rﬁﬁ g‘@'}téﬁnpf teS,OILSht. | no black stains were

visible on the wi pes. Each side of the graphite

backi ng plate was again sprayed with dei oni zed wat er

at a @dessurle méthddeobOlapsil3f whertinthawher isThgh-puaphdtienized
backl ng plate was then dried with nitrogen. Next, the
g¥4phi t e backing plate was heated in an oven at a
tenperature of 1200C for 3 hours. The graphite backing

pl ate was renoved fromthe oven and allowed to coo

down t2%. antiitenhethedrpeChimrad, wherem theisdlaar ipaopropylealcohol.
counts were taken using a |laser particle counter at

mul tiple | ocations outside of a clean room Each

. thoe
ar i s of st idige 11l r SRS L bikiERe oran ¢
&1¢c0do hsskmbiyhinsluding i mckmg ate aad en vlectrgfegpite] for a plasma

backi p| at le 4 that had b bj ected t
it P s Felenpitior di no o an

| 24,
- Exart SPRRARR s PRt PR M O oA ol Euctce,

[Earduter Ipertiony B lev ebsudadea k @luralityy B¢ 11@u1H@>‘i§§ag@d’x&¢r@l|1@ between
counter at multiple | ocations outside of a_clean room
ithe Wonsa serfaoeand o weesiiase, thauprer surdangrosfigyred fosupport the

east 0.3 nm [0071] Exanple
F%Bgéfﬁ%ﬁgthEEﬁﬁF”ké &ﬁ%ﬁplate of Exanple 5 was
anal y zasvesplag canfigwied b @avet thelbaseslattvitien tf[éleadkﬁfgt plate or

eEesults are shown in Table 3. TABLE 3 hng?S As shown
ciraf¢ asssmblyie soras R Hie Wbt sfasp REHeddseplagnihsgover

TS B, DRSSl IR D Py s

patréducke into aim fre¢rior aif desflwhihgaftee d3ﬁhmlll$)8th©fbase plate and cover
ul t raﬁ? El ¢.cl eanl ng. [0074] Exanple 8 [0075]. The
u

aiprhe Bushingligyd prssesthsquah.earprssagesimthednskipg lpteioing

t

nlo Gl Rk ot B pia e sRRlrolide o ff B
ewteadilyrent eeits thedluehihg fixade dreagh the ligeidipassagedinarelbidelate.
nunber of particles of a size of at least 0.2 nmto
| ower val ues than shown in Table 3. [0077] The liquid
particle c t I t f
oast 0 2 R ey 8F CRAl 26 WSl o bRt o cotprises o
iphurabityl of crcunifeBtrfialy [sﬁ)dl%&]ah@ﬁndmt hglep padveded(ia tige outer portion,
grgphlte backi.n gaates and el ectrode assenblles

1€ CovREP a@. Hﬂ% sqrRipilityec fiphigrmart pnsgash gk hich is sized to
S"; fé%&?ﬁﬁ%&ﬁgﬁeﬁﬁéwﬁa&ﬁs g Rl G Afoned
Heceven tlearasbplatmst al | ed in pl asma processi ng chanbers
and used in plasma processing of sem conduct or
substrates to significantly reduce the nunber of
par ti glge adgRrhishinh Hx@rabl ¥ 1di@ BN it cSHpSd n%&r?z?’da@?er ring

ared to backing plates or el ectrode assenblies
tcma 1guad to lmnosa@ngg bptaser thetcoverateand hasegplate and to contact the
Enbodi nents of the cleaning nethods can achieve
consi stently | ow chanber particle counts and
substantially no killer defeéts. For exanple,
enbodi nents of the cl eaning nethods can achi eve
particle adder counts of |ess than 20, such as |ess
than 10, or less than 5, for particle adders sized
fron1about O 2 nn1to about 1 mm area adders counts of

. o s - o



cleaning. 4. The nethod of Caim1, wherein the

backing plate is conposed of alum num 5. The nethod
wobkoogloas4ns 1, wherein the backing plate is a nenchasiiongie2s

plate. 6. The nethod of Caimb5, further conprising

repeating the spraying at |east once. 7. The nethod of

. C ol i . I . .

otk AR e I PaPIRE PR iyl Eal fisulipEhe bapking plae

ffoorh kemtactorgpthe soveg platpeat i ng t he spraying, ultrasonic

cl eaning and flushing at |east once. 9. The nethod of

Claiml1l, wherein the contacting conprises using water

and a r gagpy f -\ : g o

SUbst oes. Mo ping g of ERLR, S O AR g AR Fripe
Gdapted 19 pralieiceai liuideeaf betwhemthe lcooeripdate andithedapkiag plateor the
of, abgut 40 PSi to about 50 psi, and the water is

Shectrpde assamB It whemsipReTe ¢t the dpRer syrigreaidhe bassmlaipout

40 psi to about 50 psi. 11. The nethod of Caim1l,
wherein the water is high-purity, deionized water. 12.
The netthod Aincfhal for dleanihgn backindplatalNa@rlectrdde assembly for a
i%opropyl al cohol . 13. A nethod for cleaning an

B yaeesHag appArytus Shpriediod GomPHEBRI ng pl ate bonded

to an : I : [

assontSy Ec BERE LB plof iy B ASER U GRS RPpuer surface of
lthe kaokihgoplate@o esnabvel paeticledor tad duten siffage; sol vent  and

wi pi ng the outer surface of the backing plate and the

out er SRIAYINECBe ackingplateawith water [t rgmove partigles Jiom the outer

B AT i SR, 15,206 09

gllet rode plate with water to renove particles from
the outer surface aof the backing plate and the
eIectﬂ%@@mﬁmaﬂb?bﬁmﬂgB@ﬂﬁP@Pé@kgﬁﬁﬂéined in gas

passa . j ct I X

0t adhmih o BRSPS b B Ot Bl s,
fdousritigte b pthte otithatle cowes @i, yindvilhkhidg fHewablking platiwitH a
in a flushing fixture that encl oses the el ectrode

liguidforempvapastisles pmdhe sustace pé thelaeking plataiands
' I . pl and particles

?gﬁ%ég%ncgg&lmﬁ Iatq B @{ e%g p%%%éegsgoggﬁeg a%g it p@}ggki ng plate and
el ectrode plate.14. The nethod of C aim 13, wherein
t he backing plate is_conposed of graphite and.

el ect rdde gﬂl&tr@eth%d elorias 88, whergin|the backingmplatgiecorpnased of
gﬂaQﬁ@i”114’ wherein the graphite plate has a surface

art 1l e count of particles of a size of at least 0.3
mm of O counts/in2 after the cleaning. 16. The nethod
of Claim 13, wherein_the backing plate is conposed of

al um ridm arlderpeihed ef¢lapad0pvhereinithe baskingadate ag composed of
§*&ﬁ§ﬁﬂ& 17. The method of C aim 13, wherein the

el ectrode plate is conposed of silicon, and further
conprising contacting the outer surface of the

el ectrqde plate with m xed acid containing a m xture
of HF,3% FNGE h&ﬁ’&etbﬁ{:‘?f Gleim 3l heseindee brokinenise 12 new backing
gein the backing plate is a new backing plate. 19.

he met hod of Cl aim 18, further conprising repeating

the spraying at |east once. 20. The nethod of C aim

13, rein_ the packing. plate is a used, or refurbished
bac k.“‘éé pl glih@.m@z C?dc ﬁfg‘%%éﬁo‘ﬁhea@n@%b%ﬂmplverl% hged or

Qgﬁgﬁgﬁh@gdgggﬁg&ing t he spraying, ultrasonic cleaning

and flushing at |east once. 22. The nethod of O aim

13, wherein the contacting conprises using water and

an organic solvent effective to renbve organic

substances fromthe el ectrode assenbly.23. The net hod

of daim13, wherein the fludhing liquid is at a
pressure of about 40 psi to about 50 psi, and the

water is sprayed onto the el ectrode assenbly at a
pressure of about 40 psi to about 50 psi. 24. The

nmet hod of Claim 13, wherein the water is high-purity,

. ~ -



plate including at | east one |iquid passage through

which a flushing liquid is introduced into an interior
woboosles4htd ushi ng fi xture defined by the base ppPer/@sant021628

cover plate, the flushing liquid passes through gas

passages in the backing plate, or through gas passages

I Nt hespackh mgkthd Pt cRASInE b ElebQ6IR 5351y bmpHSing a backing

el ectrode assenbly, and exits the flushihg fixture

tilate bghdadrte ahietpgirddppletedges plasmb hpeochssseg phanbly, the méThel

flushing fixture of Claim 26, wherein the base plate

eI mi a plurality of circunferentially spaced

al i gnr@ptachek 8% bALEKE PRtk Add él&ffroaeg)ﬁa&e PR LIsBRentdifl Wibfg

cover plate includes a plurality of alignnent pins

ghe hutef swifrice bf the tetkieg plate &l the owtew sidface ofitheadlécgpode plate to

hol e of th ase_pl ate en t over plate i

JEoYS Bbales JOROPB Ot SRS O s backngbla o ratesimin plate
fixtur : [ £ IS :
Fing D gy TRy pat i eck P Bl 0 AR PR RIve paricles
pr@h ¢heamdertsasfacpdfathe barking plateant dot elediede péite, phd pertiated

a surface of backi ng plate to prevent the surface of

t9081NEAIN 88 pAsarees Pf i badpg elefarpdidlectiodreliiol ate. 29
The fl i ' : I . r conprising

an O r‘?ﬁg%ggég%' gﬁ%{hgg g{reoe\%%lgﬁg%%egfg%%ggal bet ween t he
cover plhahgtheribctrbde btetibiygn pheaflwhing fishereelkcesrtiingde Claim 26,

assenblé?mTen gupported,on t he upper surface of the
Fuerng the glecpde aeserablyayth e ceya phtagng fvghing thy gecirade
AL APV ket Bl RS TR ER? s or e
thacking @lant aideeledttode plas@ndeprticlagcontgih¢iintthe giliagsages of the
surface of the backing plate to renove particles grom
th3ekigg plate angt ¢legtrode pltayi ng t he backing plate with
water to renove particles fromthe outer surface of
t he backing plate and particles contained in gas
passagss ofThehrethod &f OB I38] wherdintth@Bbaokinaplhte iS t&apdsed of
t he backi n Pl ate; and pl aci ng the backing plate in
tg’i@’hﬁtle@‘éﬂie%@ rpqsplateds erprpsad aGsitierral ai m 26, coveri ng
the base plate with the cover plate, and flushing the
backing plate with a flushing liquid to renove
parti @7es fTieméthed sfiCadn 850Whérbia thabkoking ph@tiec@ngbsed of
p?rtj cles contained in the gas passages of the backing
Alupigumaend the glegiqdeqiate s QmEoseBef siigidr ei n t he backi ng
plate is conposed of graphite. 32. The nmethod of C aim
30, wherein the backing plate is conposed of al um num
33. T8 netTiednethodbHCIMBG S, whatiithe tleetrdrqiate gs gniced of
iﬁﬁ.a nev(\fttﬁaﬁki ng pl ate. 34. The nethod of { aim 30,

¥08; #nd HEhe LORPRGING contaciing e guleg syiaceof thaslegiroge plate

] I s . cﬂ@@]i el ectrode

g@%%éac%%?%%lﬂlgga lgg% ESH& ate 3@@%5@% ‘to an
el ectrode plate for a plasma processing assenbly, the
met hod co I sing:. contacting the backing plate and )
el ect S’&dewﬁ%’é@tﬂ?q o Glagip Puevkergndhqpaskimg rlae iy pey backing
st ace of the backing plate and the outer surface of
the electrode plate to renove particles fromthe outer
surfaces of the backing plate and el ectrode pl ate;

spraying t backi ate_and el ectrode plate wt

wat er 1o r J%etﬁgfgﬁ(g]:agggﬁ,r% rf"l‘?éﬁ‘bEﬁ i'ngslﬂi‘tFé%%u%FB or
&a@ﬂhgghm@gdﬁ%ghghand the el ectrode plate, and
particles contained in gas passages of the backing

pl ate and el ectrode plate; ultrasonically cleaning the
el ectrode assenbly; and placing the el ectrode assenbly
in the flushing fixture according to C ai m 26,
covering the electrode assendty with the cover plate,
and flushing the electrode assenbly with a flushing
liquid to renove particles fromthe outer surfaces of
t he backing plate and el ectrode plate and particles
contained in the gas passages of the backing plate and

o . o,



