PYRI D- 2- ONES USEFUL AS | NHI BI TORS OF TEC FAM LY

PROTEI N KI NASES FOR THE TREATMENT OF | NFLAMVATORY,
WOPROLNWAERATI VE AND | MMUNOLOG CALLY- MEDI ATED Dl IRERGEL805/045361

TECHNI CAL FI ELD OF THE | NVENTI ON [ 0100] The present

invention relates to conpounds useful as inhibitors of

protein kinases. The invention also provides

pharmaceutically acceptabl e conpositions conprising

t he compounds of the invention and nethods of using

t heMIEAHODS FORSIIGCON ELEGTROBVE XSSEMB3NS ETCH RATE AND

di sorders. The invention als r es sses for

preparing the COMWFQME&%qgﬁkm

i nt ermedi ate conpounds useful in these processes.

BACKGROUND CF THE | NVENTI ON [ 0101] The search for new
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years by a better understandi ng of the structure of
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abnormal cellular responses triggered by protein
ki nase- nedi ated events as despﬁi_bed above. These
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ki nases; and the conparative eval uati on of new ki nase

inhibitors. [0113] Also provided by this invention are
w@r@easses for preparing conmpounds of this i nveeL/UBI05/045361

and i nternmedi at e conpounds useful in these processes.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0114] This

i nvention describes conpounds of Fornmula |I: Fornula I

or a pharmaceutically accepted salt thereof, wherein

each R3 and R4 is independently H, halogen or C -4
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[0118] As described herein, conmpounds of the invention
may optionally be substituted with one or nore

waabshH7tsuent s, such as are illustrated gener al PgT/ERUE)45361

or as exenplified by particular classes, subclasses,

and species of the invention. It will be appreciated

that the phrase "optionally substituted" is used

i nterchangeably with the phrase "substituted or
unsubstituted.” hi general, the term "substituted",
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preferably their recovery, purifi'cation, and use for
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menber ed heterocyclyl, unsubstituted 5-6 nenbered

heteroaryl, unsubstituted 3-6 nenbered cycl oal i phati c,
wa®absisi4 ut ed phenyl, unsubstituted -Q(Ph), PCT/US2005/045361

unsubstituted -CH2(Ph), unsubstituted -CH2(5-7

menber ed heterocyclyl), or unsubstituted -CH2(5-6

nmenbered heteroaryl); or, notw thstanding the

definition above, two independent occurrences of R on

the same substituent or different substituents, taken
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bound, forman optionally substituted 3-12 nenbered

s aPRATAIQTY; partially unsaturated, or fully unsaturated

| ixC
e DR o P B
SUkarﬂ{ce ¢.91,3B¢ b6ipdrh anethcesofbsdili¢oneuppsr electréd, dutipgatmain

grou of R or on the ring formed by 2 RO groups are
5 Sept@&mg@teprfgﬁf:tﬂ;mg anjiglestric anatesid On @ semyganductor substrate, such as

4&10(%2? B(—F]é{ ’fxé(?vg lk'\@gaaﬁ m%@%%‘&e 94 gmer de 03153 typically

O( fohOreb-din@hdiomal isfahd-1%8 dofadtiofk tHéﬁlsélé’dl%lprmMEﬂﬁl n

each of the foregm ng Ci-4aliphatic groups of RO is
unsudsslying suefice frowBsthing. Alricpmaedlelibe foraasipanpicghemed
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five JR groups. [0146] In sonme enbodinments Ris a

pyridine ring optionally substituted with up to 5 JR
w@emapsLs4d n sone enbodi nents, R2 is 2-pyridi nyPCT/US2005/045361

3-pyridyl, or 4-pyridyl optionally substituted with up

to five J groups. In certain enbodinents, Ris a

pyrimdine ring optionally substituted with up to five

JR groups. In sone enbodinents, R2is a 2,4

pyrimdinyl. In other enbodinents, R2 is a 5-nmenbered
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partiall'y unsaturated, or fully unsaturat nonocycl i c
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30 b' Eé(f@ieﬂcoufér'?ﬁ é)y1§ﬁn?é'ﬂeﬁ9 | Reinfined R R PRNiMTEg. In order to

|ndependently sel ected from nitrogen, "oxygen, or

sul fur. [0159] In certain enbodinents Qis C6-10 aryl,

C3- 10 cycloaliphatic, 5-14 nenbered heteroaryl, or

5-14 nenbered heterocyclyl | nc ot her enbodinents Qis

C6-10 aryl or 5-14 nenbered heteroaryl. In yet other

enbodi nents Qis a 5-6 nenbered aryl or heteroaryl.

In some enbodl nents, Qi S 5 8 rrenbered heterocyclyl

. . .



-29 11-30 p-31 -32 11-33 11-34 -35 11-36 11-3711-38
[1-39 11-40 p-41 11-42 11-43 11-44 11-45 11-46 H 11-47
wo 20048716544 49 11-50 |1-5111-52 11-53 11-54 p- 55P@F/B82005/045361

11-57 11-60 11-61 p-62 11-63 11-6411-65 11-66 -67

11-68 11-69 11-70 11-71 H 72 p-73 11-74 11-75 11-76H
11-77 11-78 11-79 H 80 11-81 11-85 p-86 p-87-9 1 -92
p-93 11-94 11-95 11-96 11-97 11-98 11-99 | MO | MJ
[1-10211-103 11-104 11-105 p -106 11-107 11-108 H 112
H- iidithidelpaktidied frafied ipsidd 6 qutleds/add hlighip jeihtkDflelecirde p
-121 11-122 11-123 11-124 11-125 11-126 |11-127 H 128

| | asspmbligs, pgigionized 3qatqrigunamay bq gsedite remave pariigles generaigd

1184148 fdish m 1oeqs 0l apiigRE AR crggRe pyrifide dise

1134681dsAUOB® S@rui;@ADl"]m%ﬁﬁe Uskd 16 Berhbvel fuftidles &6 the polishing
11-169 p -170 H17111-178 11-179 11-180 11-181

511dBRRAIH1 | H2 III-3 IP4 pi-5111-6 111-7 H-8 HI-9

H i 12. 1 | 17 | 111-

TR | Ridingpptishing] R sietiotl 55 pbly i préferabighaset Wi

|1 Heiddizbdwafr hhd bR dﬂ'i'?’ Ol"ﬂeosugt-qacé-iléltr%ﬂﬁesl&Tl@eléétfcd%dassembly
111-35 111-36111-37 11 38|||-391140p|-41 pI
11m1a43)elmdaswr¢d mmgéfﬁ)rmampE 2 Burigdanisysten8 The suiface roughness

111 g{lll 5 111- 53@};?1 54 I.V- g168 The
ARstgfle asSe@bITS SRt Py F@L hes QJfsr al
10 g% ‘[J‘(f{ﬁtlg odgrpk %%M}ogé) f:lstsgﬁiﬁfy ? EEéfEﬁglgl dlﬁ'g%&?%@fnt defl&HlZ(?ld water at

ogous conpounds strat e genera
scBen® fdrel hovr iandddrhe Igusep pamicies ehad xauyHeasagpedtin gas outlets and
foll ow. Schene I [01691 Reagents and conditions : (a)
PyrqI@ns ietheefectrpde pesambly . [ Bhey olpctmdeeassebly meayvebesHiagonically

SSDE 554 L A P N FAGAC Ry rom

hefh%l SrfabOoPAE RASrode AREMblya B ¢TB¢rdde apdeditdy athyy moved up
reaction of antrinone 1 with an acid chloride in

15 pyandidewen m@m@pm@rasgn@ﬂ@ﬁl (ngr)ngdhe sbrasamic [cleaningan order to help
reaction is (ﬁmsna le to a variety of acid chlorides.
[ 0ECAAqVeEHARBEYL RYLICES1 to 1-67 and 1-82 to 1-85 were
pr d
L T ot Ly
cohdllet bHths elec(rajle M¥EInblS nfay) tizNittang® GRiGg amlhongdemmzed water

mvawe. [0173] Schene ||l above shows a gener
syB¥hatd Brepgiise ef tepathan o1 Gawd 19 of P e%?&ﬂah Baw@g may be needed

20 TR Bl of bl Y DR, M0 e oAyt
r eagkmbly, @f the-gephiict sirfate 6Xe 65l dddctivde AsseitblyNMitzht have a loose
according to st e%a(a) of Schene Il. The reaction is

ansyTiise strpefuee. valepeiopmopapary nyden wgrgwm‘]vh@fhg@%@lgy begsed to

1 di h | h
degieR patli SRR TEE Ry Foly s 8RS G BhC AP e
Reggemdde ﬁE@nlﬂgn@h'é'e%&&ode aambBI may 6 §8d uQﬂ@a?mtrgfan gun at

48 hours; (b) bis(pinacol ato)di boron, Pd(Gac)
25 DM pr350¢€,less thamuorssqualctp I2pskHal | Pd(Pph 3)4, aq.
Na | uene, EtOH, reflux, hour 0176]._Sche :
0, MBS ou T, S o DB AR SEOCEE . i
f OMgO W02Kh N, LAAG T6OMRY BEdemdva frédlithe blﬂ}:‘@rpﬁﬂr%e‘m %H glectrode
1§ "as’ described herein. Starting material 4, whic
rmyssbmbp'r @p&feledlym/pcrtfshétbdlsctdmmmﬂdybwltmrtrmscplcﬂftngahe silicon
J. Med. Chem 1994, 37, 3090, is nethyl ated accordjng
t oSlgff’éﬁ by ﬂeaafngst,bﬁ é‘ﬂ#ﬁor} pur aeswﬁsu%a%qlwfsemﬁp SOBPFiging
fo t 5
30 éﬁgﬂgééré{ ﬁ? 1189% d JESué ?cg% gaﬁl(c:led Y\?ﬁl&gl vlvzziite u’rfnh%1 cle%nmg with
cat al yst. The for matl on of derivatives 7 is achieved
by treating the boronic ester derivatives 6 with a
hal ide R2-Hal in the presence gf pal | adi um as a
catal yst by using the Suzuki upl i ng nethods that are
well known in the art. The reaction is anenable to a
variety of substituted halldes R2 HaI Schene 1V 7 8 9

N AN O /A = ~ . o



6 13 2 14 H 12 10 [0181] Reagents and conditions : (a)
H2, Pd(OH)2/C, MeOH, RT, 5 hours; (b) Et3N, DCM RT,

wdomnisies; (c) R2-Hal, Pd(Pph3)4, aq. Na2CO3PCT/US2005/045361
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toluene, EtOH, reflux, 4 hours; (d) ag. Hcl,

1, 4-di oxane, reflux, 30 mnutes. [0182] Schene VI

above shows anot her general synthetic route that has
been used for preparing conmpounds 10 of this invention
when Rl and R2 are as described herein. Internediate
13an @cbtlﬂisnmﬂlobymdlppsmg egtiroflmorit aeidi neri6 acideactis aeidt, nd
an acid chloride to form conpounds of fornula 14.
Theelppiged waisr psef%rﬁbla(adﬂeé nplorayss, sfipen §urface marphology damage,

Ch UCEII ggﬁ'%l o}rrs]l'frfic%r %ﬂn%gsm I sﬂl%ghg?}féc\é lo]r2c %ﬁ%e whi%h

& OF &% onrc es r|va
vvl idMeatsf&affh&endi%lb!aﬂmm dshecipisesedanatatpahdnged. um as a
catal yst by using the Suzuki coupli dg net hods that are
we[qoznh oWhith negtardé tathe hydhefluariccacidand sittigresidispappeengs of the
var f. t ut e i d Af t L .
orifospBioB e iRl seanion @ F5uid ofuP gl Glugeis agig and nitric
pyadlai WSthd QilRbE smﬂc@o&veq <lceRB8BssMnbly{ 19 A8 Hlidwragent s
and conditions : (a) NW, xs (R 2NH, 16QC0C, 2
hours, mmawe. [0184] Schenme VI | above shows a genera

synthetlc ro th for ar i

conmpounds 16 % Fﬁagﬁ ﬁv‘gm 4alﬁ§ Pogelélﬁg as

descri bed herein. L {oaiyl agls Mm% % mol/L

prepared by reaction oﬁy?gSP Egaﬁwexgess of anﬂﬁg In
NMP according to step [HF][Bf =SkﬂHrFe] Vkd = Thed nedddt i on

is anmenable to a variety of am nes. [0185] Conpounds
[1-1 to 11-182 were prepared according to the genera

TeBASF (e a0 7 BPAERphds ot oy o g reaction

CopstistanON&, of 1.3)x Mol/%erEﬁé@tmﬁﬂﬁllttﬁrsolﬂ@orﬁ&uﬁﬁmng
[0188] Schene VI11 above shows a general synthetic

r obdsoflieric aad, infreredspedirdseppypanepyaisimey wyagldhatdssiligpnofurface

e e MG Hetiroch ‘e ey S7H AP a5 o iy i hydrogen),

mef RogisHs 4R R@ﬂkkﬁ Iy simlar to those described in
the literature by Church et all Org. Chem 1995, 60,

370026]Co mmmmts va$hifig tarbd houhﬁ tartheqye pas belicved dlad iim gle etching
to step schene VI || 8%1 C@ iunds I11-1 to

119t sshcqnebyearb?fé%larselama% eshmrﬁ URIC p¢id 2BE AEFIGRCiHe R od

de

Reglgéet} T ancgl I?%Etgxﬁféké/sj lhce 1§) Ei?s%&%x? 1s2(%5%}ec£9% RQJm acid,

[ Oﬂo(Plb]Ne&belmoluﬁoﬁlbﬂm (SME& dligsainey Bydrefludriteidid. IIIO uﬁ ecidic
that is used for preparing the conpounds 21 of this

i nsadwtianowitineg dew mnma@ af bydieflyriceacidh dhe petivatign energy of the

unds of f e r
GoTPOHE Pro@sls i Kol o e PRpa SIS SR E SO0, [ ERS blegft, 2w
Thealh€ AhhRteriStidFER alftiRidnCeontréAEd ﬁltozesaf llﬁlld{rﬁl@ﬂ)bly the fact that
chlorides 20. [0192] Conpound I V-I ﬁrepare

actherettihmgtes of dféergmrsdican maserials! a@e@&dﬂtlb vl thersagieras hesw

| X.[0193]. This inventi.on a OVI ounds that
IR PG Pa pedR S v f SRS of
Of pdtbAudritVARd (9 cllﬂ‘gx(éhf A@R&MibrY enetrgib§ aﬂerﬁfﬁ&tvb@n At hlgh

provides processes for using these internediate
corpparatisret theprcepaion energyos sl 4afcat/mos andatedotvi temperatures the
[0194] Specifically, a conpound 22 n be used as

| ntiVAEeR eteégwrﬁaammm?tﬁl bkglaal. ¢ &FS%Y%%r%rﬁﬁh%{aanStlc of
COTRRG SupRIARLY. ASRR abbeR mgxgcregasﬁaxﬁgfﬁe shRof, crysta

am no protective group; RL 1 is Hor GC-6 alkyl or R10
and R1l' together with the nitrogen atomto which they
are bound form an am ne protec§|ve group; R12 is a
hydr oxyl protecting group; and' R2 is as defined
herein. [0195] In one enbodi nent, conmpound 22 is
reacted mnth an approprlate conpound conpr|3|ng R2

o, oy o s a o



conpound XX in the place of conpound 12. [0201] In
enbodi nents wherein X1 is -NR-, the am no protective

w@emap7iRi4my be a group R -X 2-. AS woul d be PCT/US2005/045361
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recogni zed, in such enbodi ments, it would not be
necessary to renove the am no protective group and
replace it with an Rl containing group. Accordingly,
to obtain a compound of formula I, conpound 23 woul d
be reacted under conditions suitable to renove the
hydrientationpofahe silicoe apd alefectstdfube pitiomi pllapg roleeinaberpiohimg
of formula I). In enbodinents where the R C(=0) - group
ispmﬁ@ﬁnpatible with the boronic ester formation, the

L(ﬁam %gfdlrﬁgﬁl e Qapg%ggﬁfgggﬁrggrea V\Ilc@‘ﬁéiﬂga %@ 8 ntration
C o5t B drdMGord AVip, 1ﬁfofrcwr td avemdtetahiraef ddpbeddnoy onidopast er

For a specific exanple of this enbodinment, see Sche
VI corcantsy aneryvial oRgmation, d@@ﬁg dimeleanang p%thgs@{cgg)surfaqqlof the

B RnadPe o STt BB S O RRy

Scmmn\ébnsxwﬂyd be rIBLRYAE bdin FHelﬁﬁV@l?@Bﬁ’stzﬁﬁ ih aufdhecuons) as
pl ace of conpound 6. [0202J Alternati vel R10 in 23

rragppmed: tnetehing dilicon R‘nsotr(gncallyr(amdugctlcma?‘/ 1ymc tW ]@ma]nydroﬂuorlc
roug in R10 could be converted to.the del% Ré? al
cofftid Mt FRGIYEpie Malimpupiges, Hf%&}i‘g b8P ét‘ﬁ"{?ew Biggreta
WO r l@a, | .
R e S i e Gt

| | Hondvésc nirie abid| a s{rﬁﬂg)aildﬁermxau mehcP &itheiynploetipy Bmaraedfor

by nmet hods known to skilled practitioners.includi

DUEKARRIC A hiGRe Tt 61, Rt Kokt MEaMasdlad iertdi 40, 47 oifbinations
t
conafFoLor oy AR tefoh B NI R gyt

Foprederft R &h himourtBaflces abt Gushcslonelianp® o thest@n&e bidioen

I1T. In Schenme 111, R10 is a Cbz group, RL 1 is
hysirr’c'ag:en and R12 is a nethyl group. Neverthel ess, it

tood t hat .t n de
Softiaf) ZAccREEY B il st R AR RS R pitfle acid can
p' %%v@fhlgpa&%%@atm%fﬁa&wmlr?e%nIerbctﬂaaesodoerﬁ&et QAeldotric
Schene Xl 24 22 [0204] It Shoul d be understood that
| nettiiag podcessiaqgiremexus fori scadisdtelr feaire nizes pf @d assrapk and less.
th| S invention, ag{ge corres andi ng boroni ¢ acid,

beHQwEYeT: 8% Rk aSiVA 2 StaRe BEHGHR YRR A F O o ﬁ@% surface is
as o
2ol L 1 ol RS0 gl CREPOM s
| I meiaedoﬁt@mmam\aeﬂsem with kh:ersom(m dstrety @%smg sdwon rsuxface
acid 25. Scheme XIV 25 23 [0205] The protective group
pr eplecehange laﬁhuﬁwg@wnmbmeokgﬂwm wRd PREMe) Expeimsnts rlwated
ﬁl‘gﬁ egl t§ §lr1%he8 nﬂlc&kgfggtr&% asg?a%?gs rixﬂgd Wﬁ cf%?qn?%gcwater,

rou am no rote
gr QiRRg afecilioorsRitte W[t@ta%@tultﬁéﬁ oﬁh?ﬁlﬂbfﬂu@fl@ a&ﬁQl\ﬁ'ﬂ riitBic acid
skllled practitioners. npl es of such protective
gr cmuped theysiliponfsarfact ¢qirorrt0\Ahalmeefe¢re aghreghp, @ifarmygalor to greenish,

ctive.Gou 3rd i tion
s e o Do 5. 838485 O AT el ot on e
thglﬁc(l;}pghfa@@d J. W F. MOrie, "Protective Goups in
Organic Synthesis", Plenum Press (1973). [0206] In
cefi020h @mboltr menemsrol Riosidatiog(ra@lcRnd Proyide a:(b@ffaf?scm@tiqn to
wherein: RI3 is nsubstltuteg G- 3Ik l,. a
SUBSTA b eeam PRI PERAES sy G by 2 e v i iticon Rl polor

_egﬂ?l %ﬁgrﬁ%& A‘l;ll'; ﬂgﬁ?g z{lniﬁa%tg%ﬁéff&il&%diﬂq §d?fa|3é‘|cf%anhness

-CF3; and R14 is H or unsubstltuted G - aIkyI [0207]
Preferably, . R10 is Cbz (carbobenzyl oxy) or Boc
(t-butoxycarbonyl). [0208] In §erta|n enbodi nents, Rl
is hydrogen. [0209] In certain enbodinents, R12 is

G -6 alkyl. Preferably, R12 is nethyl or ethyl [ 0210]
In a preferred enbodlnent R10 |s Cbz (carbobenzyloxy)

—_ ~a A -



groups of the conpounds disclosed herein. Water or
oi | -sol ubl e or dispersible products may be obtai ned by

waamh/oTudat er ni zati on. Representative al kal i orpei/ksdobiets3ecl
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25

earth netal salts include sodium |ithium potassium
cal cium magnesium and the |ike. Further
phar maceutically acceptable salts include, when
appropriate, nontoxic amoni um quaternary anmoni um
and ami ne cations fornmed using counterions such as
haHbdeyerhysia highdencemration pf atetic asid may slowpthe spivan eyrface
nitrate, |oweral kyl . sul fonate and a Ifonat%
[ orﬂsl}owddfé%‘?q Peaningeilisieney éh%ﬁHF‘h‘gﬁlg?ﬁCF @3y §xhubit color
t
R £ G REIcRliO 850 By RO fob K oPminons. ..

C amétae fons AQY dewAtifigly Othe \deidiccdodutionhngh corﬁprmeSlqdlrdsmIcmcmmd in an
i ncl udes any and all solvents, diluents, or

| i qoPentwERiE e, l%ubyp/@ﬂ@n@ml@w ae?lf%@e%’s%%wﬂéloééo t% 69 fodte
o i ey Ak e TG if B GuBPEL P10 B BY ol

| uOBERNTD @Mettﬂ@nkk ke th%fbo%ﬂintgQﬂatéﬁalthQh@é\lE&tté‘dé| @®kembly is
dosage form desired. Rem ngton's Pharmaceutica

Scilenuedly @Bagkeasdnt the E_iq]duq :mhutl(m, mgtal mmannn:(nmma removed by

(F;) ;ﬁ?({qlt%rtlllgg glgf‘eﬂll?qp %uéfa% pL the &BCHH% ?ﬁi&%‘f}f l Oﬁﬁ?@f:vgcrﬁlc solution,
ar at #'%r‘{ %ﬁﬁ% b b%e@%déﬁ g%é BIEBROAURShBY 1A R acidic

Except insofar as any
comhantn oAetidanalrdoamceithe aviis sohrtm)npmh thleebamkmg] nidmgber or
compounds of the |nvent|on such as by, produci ng a

unbrRIsingyER iihBs ayidetl bygqniacting only the silicer SR ofdpe fligetrode
'naséerﬂﬁlbre\kﬂ IR Q&Sﬁon\’\ﬁr{d le¥arf§tcﬁearfl)&ﬁfg)tﬂgteﬁk&xas)thé’fsmcon

naceu |ca acce conposition

| Ssufiek effeadl@drdde aEb%li)t fdi e §u|p90ﬁ&DﬁlelrtgfddWrﬁvard while the
I nvention. Some exanples of materials which can serve
asSlbm swifreeis dedned. ¥l ﬁtea%hl@ncsarﬁa%pfsthﬁ ﬁ&qcmée agsapbly

e not limte I, on exchanger.s um n m num
o1 Swpaited Mg ierd P GRRRE R Bror iR i aliflon tWhtace
S e&a‘ﬁrﬁeaé(}?l%?e@ aft@tucﬁxfi@ﬁn§ Y ACHERcAUSI288, RNPPBEALEBFlowing to
gl yci ne, sorbic acid, or potaSS|un1sorbate partia
gl the dacldeg mexther e botﬁdlsganﬂ;aatTéld baelgeg aisngbef and pordinglerea are
wat er., sal ts a‘Eﬁrialfectrol suc ot ami n

supi e ol FFaRgLI BHRBAAP Bt Bt hvith the acidi
ﬁl ool RB&’l Hﬁfye %ﬁ%g% ?%&ﬁeﬁa&sk%ﬁblg%oﬂﬁm%%e&?pﬁal is preferably
pyprfotﬂctddld:f}ecovpﬁhg aduhyhm(ﬂg ma@sisand/or chemical resistant tape prior to
pol yet hyl ene- polgoxy ropyl ene- bl ock pol yners, wool
fa@emBU@§W§t@%@H ig$olufieRose, gl ucose and sucrose;
ﬁ)l'bgrjg A%Hﬁ@ngf’mg%{l&s% {/&H a@&ge gltc%'hpac%f"{h‘é %Cldlc solution with

se an erlva Ives

c athe P4YKTRE Rembee bt BbRfify akh hﬁ’dlud‘eedrlyl-ﬂg(lﬁe e@ﬁdo@@éds@th@l?&after

acetate; powdered tragacanth; malt; gelatin; talc;

exwumngmlsg sempressedaicegentaast pwarftom displessk ingryembsieown to
cottonsee

O 2 TEEH sk AREbieing i teb ATy froR 300 uBKG L yrtace.

g' X&ef §/1p1§%‘ e So1RHGPY! r@ﬂl%v@:i Bf@ﬁ’xl th® %le@ﬁbc‘i’@ﬁﬁé’ﬂ@@%y rinsing the
gl ycol ers such as ethyl oleate and ethyl [laurate,;

agelectrduigfaseamibiy vagedeicnizdomatas Smyhelyi potchyidragacidef tnd
al um num hydr oxi de; i.ni c acid; ragen-fr.
ek ey RRiyALIGE Sofies BuBYefSRe bl ppater

h f
30 P ﬁﬁ%é%ﬁuﬁﬁlﬂ E” ggg H‘Ids Sth% g&sgg ﬁ%ﬁﬁgﬁvgﬁﬁgigﬂﬁea Wkt

and nagne5|un1stearate as wel | as coloring agents,

rel easi ng agents, coating agents, sweetening,
flavoring and perfum ng agents, preservatives and
anti oxi dants can al so be present in the conposition,
according to the judgnent of the fornmulator. [0217] In
certain enbodlnents the conp03|t|on conprlses an.

Y B L o o " o o



In certain enbodi nents, the conpounds of the invention
may be admi nistered orally or parenterally at dosage

wo ewebsisof about 0.01 ng/ kg to about 50 ng/ kg BETUS2005/045361
preferably fromabout 1 ng/kg to about 25 ny/kg, of
subj ect body wei ght per day, one or nore tines a day,
to obtain the desired therapeutic effect. [0222]
Li qui d dosage forns for oral adm nistration include,
but are not limted to, pharmaceutically acceptable
entdipweddy rifisigodensilzbo vsrfaceoitt ddosizedwatpendVoinghe electrode
syrups and elixirs. In addition to the a

comseuhlyssupperéed InuilRUERW i her BHGAR SuERR g%?lrftsi Iavrwyard, the
di l{ej\l tlrct>dse %%9 lv%lllf)%“?ﬂlse&] ﬁIon th g)taclaﬂ H‘bﬂ'ﬁjer ]:i85vn to the sﬂlcon

or ‘ot’her “sol'ven 'zl ng

an@hr@mell sid theduphsgas RoRs, @pbeskntal cohol , i sopr orJyI
al cohol , et hyl car bonat e, et hyl acetate benzyl

5 aI H9a2] | Tﬂierfzryllreb@mcbt@ttbe elsetprde Q@ﬁ@n@yy@ &k cleaned, has a sturdy

1 BrRuNene ool gl et iyl ORI B8, o) (i ey

C a§t§(9/'é th@%rlﬁ ?B%h%'utﬁ&e BbWERY Bk sulffdel GHiné E@EMBJMsYémbly
“al cohol, polyethylene glycols and fatty acid esters of

sofakautgamwmmid o k¢ oleasedt his dluktratBe sn HES. 1Aeshtowing a fixture for
diluents, the oral co si,ti.ons can al i ud .
P RPAFTE S5 e AT C e i B FGT G Shgving an
1 AS

10 S SRERH AR HIER 1 SEB et W PR e B hrcferatyy fas o sep
exafiplhich the eleciredd ajseabyiress aglianich prevakehgichousde assembly
suspensi ons nmay be fornul ated accordlng to the known
ar fropsslipgingaff Hisl wppor&ips rrsanhgrs@r TheesunpRfingg@pmbersnand base,
f’rgs e%r}g%p%&/ oast%ds Wit ggd/%)? o'nph %ﬁérﬁ@alﬁy pe(s?s?aﬂlrt %dt@rﬂll such

eri injec abﬁe SO Susp

or @0, r

TSRl AN U IHIoAS R i
151, 81 amgdindtallideomgmidaac deatnd pllcedure e @ﬁn;ﬁrsd pre-cleaning

solvents that may be enployed are water, Ringer

sobwwlpmg the, eeqerodgragseimgy mthcacgtoar awi/@h rsopmél alcohol and

sol.ut.i on addi.tiaon ter

c OHYSRE Midbi ity 85 Mage b yipuo e i Slfiee gf an electrode

”egésb‘rrﬁb gF\thh HY RiAEABEEn, sy B @leEﬂro&das@éﬂlb@aﬂltlb 8eionized

enpl oyed including synthetic mono- or diglycerides. In

addiater and bicatingy dacwrih nitoagen aagain wigng diedsibeon wskade imith the

the preparatian .of injectables 0224], The i.njec

20 1 oeiOie SIS BRI e GHTORF 2amoNoR b Kgiogied e dltaSonically
fi Elte51ﬂt1$ B dfRydd I%ssl%nﬁ?}pfrte&élﬁtlzé'de\llﬁkf‘fcﬂgiOfﬂllrﬁJ?é's' rif§inPYhe
i ncorporating sterilizi’ng agents In the f

st elettr@lesasbénblg wioddibniggiswabi aid blawinkedyi wislo hitegeny and
di spersed in sterile_ water or other sterlle i nj ectable

rrebl@l‘{mg phei edgctioge gassmbiyntep 3 hougs #1387 Ct o pr ol ong the
t(ﬁ)ﬁaho%h% gq%%?é" Qg r?lBlyt E rel}% an%lsﬂoeﬁté go cr:%ctovk‘xﬁ/ aéld after

esira
25 f I R0 Seth G0 eANLO Ut Ee ﬂem\remeato@e asSHnedy cofornh teprdact
be acconplished by the use of a liquid suspension of
c r yeecifications. oﬁnsmﬁo n@usnﬁndeemﬁwrmgt for p;esotnplﬁafienenswns (e.g.,

rate of absor cQ un
¢ PRpets Y netgE e RASE L Pl sty PO MRy & winches
t UBPles%BYur‘?&@%%nH%B (i aueﬁt@ly @b@pﬂecﬂpﬁsﬁﬁ Mztsalstpbanmeuy
form ternatively, delayed absorption of

paamatyss) aburfaca paitivlst@meds mempoadly , ffor ﬁxample a QIII®+ Surface
acconp hed b dISSO|VIn or. syspendin he ¢
30 BRIl Pegany [eDteEpn et L3Pt oA B b RO ology

form ng m croencapsule matri ces of the conpound in

bi odegr adabl e pol yners such as

pol yl acti de- pol ygl ycol i de. gﬁpdlng upon the ratio of
conmpound to pol yner and the nature of the particular
pol ymer enpl oyed, the rate of conpound rel ease can be
controlled Exanples of other blodegradable

e s



may al so be referred to as a "Tec famly (e.qg., Tec,

Btk, Itk/Em/Tsk, Bnmx, Txk/Rl k)- nedi ated di sease" or
walzmeasd46synmpt om Accordingly, in another aspeRtT/UsI085/045361

present invention provides a nethod for treating or

| essening the severity of a disease, condition, or

di sorder where activation or one or nore of Tec famly

(e.qg.,Tec, Btk, Itk/Em/Tsk, Bnmx, Txk/R K) is

inplicated in the disease state. [0232] Al so wthout

W &hg.nby tscarméngoelectcbnomicaosgopa (SEM))| and trivesurgmenthd black silicon

conpounds and conposjtions of %his [ nvention are

paPits #d el QCHﬁlé%PEFrﬂ?%r PIAFTBA FICA FhAmOFTIT ETmagCe plgthe recovered

se :

et Pkqde lorbifl BRER B Mol entrg St e co el Blectrode

coagdemblrexhivits Aicceptabds etahdatennd phuinifatmity.y useful for

inhibiting Itk selectively over Btk and R k (see,
5 ExHM8FEs F%Z:- 18 Rad= Jlé)u-lr{cgqsz showhgligen suffacy marphplogy of a new

compound util.i.zed A n LSpl NV i i nhiqbj t .
COTRNRE HMEEICE 281D 3R ™ BR0, B 254 00 Al Rpblivery
TXKHoW Klicdil firsRe MR pRSlo@s 68y Bkdi dlectiotlé @ssehibly/ baforedfolisRing,
acell line. Invitro assays include assays that

detmt FiGre 2EAGi(Bat+ 8nYofnki§ hancheherepprotipély) stiaat ibipon surface

activity or ATPase activit f activated Tec.fam ly

(ngrotielag olfacioen Eler et Fimbly A%t PR Pl 00 show SEM
10 Al I8 0Pa lickh Slida SR A Radiitialibh BF 06 Hfeg Pk leYecBbde

the imhibitor to bind to a Tec famly (e.g., Tec, Btk,

| t kdsEmbly Tt kEIGB2xhas Br ki leJeckbdasgel arl oltebelectrodsi mebey, as

nag,be neasured_by radi ol abel|ing the inhihitor prior .

t odissyseechapove s GilGt i 4 andh &E iaHnInpAges Faken {romy ey Gpnter of the inner
(e Tec .
an%llg%%? er riill(%%ngc %l %&éél&%{l@éﬁ Brﬁ'%%l ;fr-éﬁgglg:ehg% Sﬁgfmh‘% electrode,
Al 41 REGS. 28 3hd 2@ atdiniapes bikedl iogh Meube ctetretdenieatbeby FIG. 2
runni ng a conpetition experiment where new inhibitors

15 ar ghawsdharodighing recoxersdbe sitiggn surfase gnorpieelogipagd roughness of a

Itk/ [ Ts B, . T Rl Kk i nase ,bound to known

r aﬂ?egréﬁeﬁgﬁ g% ?sz’@?gﬁékt{ﬁw %ta{eeqﬁrr% “%%‘5?}% %I%;S?I%lﬂ?' bit", as

usammp%r FOs. A4 ShdWP eRdthpikfyused 3REB ol aRerhBEes| AT Nave not

(e.qg., Tec, Btk, Itk/Enm/Tsk, Bnmx, Txk/R k) kinase

acbéeni dganbd ank EIG a5 skowd @ oempldry iregpveredcelestrodo ehseimbty. FIG.

and a Tec fam ly (e.qg.,Tec, Btk, Ifk/Ent/Tsk, Bnx,

TxRARRRYS dlshleutioh e SGinarits Obdhine Carpndeaigly tha
20 | Pl AL oo ing K oFabitic SRR 3G A p S p Y ition of

t ethesilioea shefatd of dnyounai dlectioida assembiyetheaiberdthaocati teswln from

as used herein_ neans _any_di sease or ot her del eterious

coWining withian agjiie poltden. f EHS. y AcRiage Dhrdnghgohgndy B (Ra > 300
pl a 0, 5y ' M .
P el S SRRl SRR coyery hite FiGs
andic hy@gopett hefist Ry e @i |SaRE6 sBoW cikefiplagy olgieedd assemblies
medi at ed di seasesi ncluding rejection of transplanted

25 or gigergeenvery.sEles Tanandadqshew guierelensadd membarsy while FIGs. 7B

Synd AL.DS) . 236J For exanple, Tec famly
ty?%ﬁ?ﬁghéWﬁg§%§k%88&§ted condi tions include di seases
of the respiratory tract including, wthout

limtation, reversible obstructive airways di seases
i ncludi ng asthma, such as bExamhleal , all ergic,

i nfripsi ri.nsic and dust ast , rticul.arl .

cntoBRTE e filibvias staniles fhirop e Seubl s ae provided

ai . - I e nghyiit 43 :
30 i G BECRPIRINARTASLSANE CR28 2145 the corresponding

i nclude, without limtation, those conditions by

i nflammati on of the nasal nucus nenbrane, including

acute rhinitis, allergic, atrgphic thinitis and

chronic rhinitis including rhinitis caseosa,

hypertrophic rhinitis, rhinitis purulenta, rhinitis

sicca and rhinitis nedi canmentosa; nenbranous rhinitis

o s o Y 1 o o s



Genti t abi ne), spindle poisons (Vinblastine,
Vincristine, Vinorel bine, Paclitaxel),

w@omepmghd ot oxi ns (Et oposi de, Irinotecan, ToporEDHSHNS/045361
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anti bi otics (Doxorubicin, Bleonycin, Mtonycin),
nitrosoureas (Carnustine, Lomustine), inorganic ions

(G splatin, Carboplatin), enzynes (Asparagi nase), and

hor nones (Tanoxi fen, Leuprolide, Flutam de, and
Megestrol ), deevec(tm, adrianmycin, dexanethasone,
anxayplesptuysieh aefedeto t’fdringohm senicomjucn evefenvesing the electrode

ﬂlt gﬁ%gs}s’{lﬁﬂ (HOﬁglg d§(f:°at her aﬁﬂfgoéﬁﬁe gﬁbq»lg%af the silicon
On?ﬁ'f#%%f %#gzgtraae ?ssgm and the amn; of the silicon surface of an

gov/c cancer/drugfistfrane. htm and
Thele&@cﬁdkl@sbamblalwuhSavamleeﬁmhoﬁohs de9@hedtabeventire
contents of which are hereby incor por ated by

r efM88hc &IGt 83hoys cerErdeaxeniplueias grligyas aad @mng Electrode
| nh' g d(ﬁe% §\ﬁlst($1 ﬁ]tlglt 1cfcrﬂe\§§ nf f)l%‘k Fﬁ r?l“o%%tege otﬁ? 'eﬂe%goa\é gsgembly

|nc 'mta |on

Al hBIGTES hés 4D inB8@S@edtodb afd aRou e Rlecabde ﬂéﬁl@bﬂ%rd)iscussed
treatnents for Parkinson's D sease such as

L- @omal Cshowedaged, refprsde dpoimacr elograsesing, “epicasippexefeis, to the

bronocr.i pti rgollde tri hexephendyl, and

anﬁ'ff?‘aalf’%é c{]a‘B%‘ﬁg < for treating Multiple Sclerosis

( NE)03§]JC¢I@§ ef @hdvmlferrfeﬂlf%rbf(;ﬁasﬁla’ etélY OREder heABEnance tests for
, Copaxone , and nitoxantrone; treatnents for

as némausdchnch&ca\kdned eleatoderadschbigs] dteh( rare n@rgemnftsrrrhtyr can be

treating schi zophrenia such as z ri sper.dal

seflgjgirpined By MERSITHISLAS SNt aceéh@kﬂ%ﬁpfamt%woge aseabdly (e.g.,
su S T o]}

az gl? H?%er %?{ﬁ:{eﬂoaé)yggﬁﬁﬂa 5 p(ﬁ e'i'ﬁrggie s u # gs ajitga\)'zo‘s%besequem

i rrmem@mﬁeﬂtabﬂthy s@rfdcd thiakAEss WaR roeslsm/cb Gegentise thealistabution of
cycl osporine, tacrolinus, rapanycin, nycophenol ate

mo$urf4ce thlpkﬂeéqrqs o¥igng thrg@mgm@dg} %_tar@_gag@ deviations. A preferred non-

Ccyc ham de t hi d suI f 33

et TP s ENRRLLS ffecal@ ok PR e Ghan 8%,

i nhhé E%ﬁmn%ﬁﬁﬂtﬁh‘lebélﬁ&h&t df E oxBhABS.15% or greater generally
anti-convul sants,’ i on channel ockers riluzole, and

ancorrédatek tmparmrman@cg@mmratageqﬁ the fetnctrbd@assmgly
ca iova I di se such et a- bl.oc
lAtBY 610 3Ha, puf BRERe Pl auch ol @ pciimaformiy,
bl Hsp&iivel aﬁ&l’ éélﬁﬁ Bfa SRUGALS 2hd rFIGE et iaR@ 9D ME'charts of etch
di sease suc as co ti1 costeroids, chol estyram ne,

I ntaze hed emnls nomndifemmtbity., \respabtl\aag}erfos gtchipgrtf 2 SiOp wafer FIGs. 9A-
treating bl ood di sorders such as corticosteroi

anPP-aaell Ry etch gatg 0§ etchgngifpEmity dadpsan sﬁatraﬁe%%;@nbly that
f d
ek PR B PR L HEDF PR I35, GHED 08 B W

ageRkmplygsdidhed 4hdt 1€an6@ MRBSACidiOBSubn hfdreatne@Ringycle.
will be no nore than the anmobunt that would normally be

ad H0dilkt &led 104 ina ebarposeteh saic endrpich sioagenifigemity for etching of a

e LRt P08 Foh PR D AR o B RboRlBhES Forucning

pr staeskbxywﬁhlsctw efh mamaRs ithdt @ﬂér Y RF HodRg SiNrnaap abmbit black
50% to 100% of the amobunt normally present in a

c osrpoen formatiem nplriles$ifg etchattezagd monamiformity db yot indicate

R RRAL PaFY Bhcp AeRatano B girhol B Siies of Aoorfata

cogngﬁé j8f1s thereof may al so be incorporated into
conposi tions for coating inplantable nmedical devices,
such as prostheses, artificial valves, vascul ar
grafts, stents and catheters. Accordingly, the present
i nvention, in another aspect, 1bncludes a composi tion
for coating an inplantable device conprising a
compound of the present invention as described
generally above and in classes and subclasses hereln

o o Y . T



renoves bl ack silicon and netal contam nation fromthe
silicon surface. The el ectrode assenbly can be used

WO 26611k ng a dielectric material in a plasnePEl/usiong045361
chanber after the cleaning. Brief Description of the
Drawi ng Figure [0002] FIG |A shows a fixture for
supporting an el ectrode assenbly during cl eaning and
FIG |IB shows an enlarged area of FIG |A [0003] FIG
2A shows silicon surface norphol ogy of a new el ectrode
as §00d] y SuMhts parfiBe nealneneitsi foo parsiales zlargemubaxp Adi30gym were
of a used el ectrode assenbly before pO|ISh

FI @mdzebewmvpquw&eﬁc@a%tfogé &e-GorR3Hid %@?/“%Pf éesagea' 30),
€l Sﬁér\z‘]’? q%hﬁ Sﬁaﬁ&?hé’m p%[‘fo meé?ﬂl er;‘%g %WF th r%réaa@éjd the

exenplary used e as ave
nOba@x@&rboﬁhﬁaﬁefdr ei&ﬁﬂé]mﬁélv& whils heviag arithenceRPl(aey flow gas
recovered el ectrode assenmbly. [0006] FIG. 6A shows
5 d| sibpet plagne) ingreasp@ the partielp cauntibye éoroqxaam 9, fpraiteen.

ac RGP SRR PR ol S dh EREHuh LB Briendattd oitc

S' bd60&ed ‘é[ef:ﬁt@&‘e k@bl 89 pRlREbh MdRrasS@aing 48 mifiledge.
that can result fromw ping with an acidic solution.

[ OBDE} spdcifically ARG shidwshaswscthp ISAN ol reter disstibutiers enrb [viader for a

© haev ShaReag pserplig ERGSLIB Ty e SN o wls diRafbuBbN on a water
10 Cy?(L f%ed 8203k ?ésgﬁb 1y9FlG. shewmdbeme&iNldich Aite Bk@H¥Bon on a

anber perform ce tests for new, used, and
r eoaterafdr RhrelcpolshmgabEentlD elsovidethe iSil ¢tdbester diptribonion on a
[0010] Used silicon el ectrode assenpli exhi bit eﬁe?
r at""éfedraétﬁr aihing(With Wiaictesiasle gssembhy foafls &F Boyrg, 3 FIG. 11E
gﬁ)%vs t%]e S% erb%%tsé cﬁgthg&tldnnoﬁ@ WaF rdall*ltr h@&hi‘l‘% \9@} [h%dél&trode
uency “power eherat
r Uﬁsselﬁlb[}/gfofr Be ret ﬁ@drﬁ OQP@G§SSB¢ riddiese th'Efb@fedﬁﬁdﬂeﬁbeoﬁH‘tch rate and
etch performance results fromchanges in the
15 moeighainggymigy racheersi | i con surface of the el ectrode
assenblies as well as contam nation of the silicon
surface of the electrode assenblies, both of which are
FU 034y Ctwhfle @ﬁﬁ)u‘é"eﬁlb‘éﬁﬁﬁdn@s 1edvebebi 86REiBed,[iPB%dbe understood
I con surfaces of used el ectrode assenblies can be
pothas herdattons nedrmodifiations may be oasoeted tooasherll beapparent to those
contam nation therefrom thal%hﬁ contam n

nts cgn Qe. .
er el ity b arinnsaan eesfifications Sl Je agifered within
ng the silicon
20 sur cuggl%\gaﬁl\?mes%é &Sthgkaa Sapcqéggégpﬂéég ﬂl(J)t |gon whi ch
reduces the rlsk of damage to el ectrode assenbly
bondi ng materials. Accordingly, process w ndow etch
rate and etch uniformty can be restored to acceptable
| evel s by cleaning the el ectrode assenblies. [0012]
Dielectric etch systens (e.g. , Lam 2300 Exel an(r) and
Lam Exel an(r) HPT) may contain silicon showerhead
el ectrode assenblies containing gas outlets. As
di scl osed in commonly owned U.S. Patent No. 6, 376, 385,
whi ch is incorporated herein by reference, an
el ectrode assenbly for a plasna reaction chanber
wherei n processing of a sem conductor substrate such
as a single wafer can be carried out may include a
support nenber such as a graphite backing ring or
menber, an el ectrode such as a silicon showerhead
electrode in the formof a circular disk of uniform
t hi ckness and an el astoneric joint between the support
menber and the el ectrode. The el astoneric joint allows
novenent between the support nenber and the el ectrode
to conpensate for. thermal expansion as a result of
tenperature cycling of the elq@ trode assenbly. The
el astomeric joint can include @n electrically and/or
thermal |y conductive filler and the el astoner can be a
catalyst cured polyner mhlch |s stable at hlgh

N e



thereby form ng soft flakes of CO2) at the surface
being treated, so that the flakes hit snal

w@2ablTiskat e cont am nants | ess than one m cr onPETIUSI088045361

on the substrate, then vaporize via sublimtion
lifting the contam nants fromthe surface. The

contam nants and the CO2 gas then typically are passed
through a filter, such as a high efficiency

"~ particulate air (HEPA) filter, where the contam nants
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ar€LadMSected and the gas is released. An exanple.of a
sui tabl e snow- gener ati ng appar at us |sSnOM/GUn 1

cobmer cAanedod O Fleamng a tsgheleaifqds ssepaly GRMprIsRg a P@S’ma-
Vi
(D ke By iy B8] S

al Wﬂ&@in thEQ[eaﬁK@WBin@vestﬁl@ck&dlﬁ@inr@@iﬁ thes sitiod yurfay. be
i mrersed in acetone for 30 m nutes and wi ped to renove

organlc stains or deposrts [0017] Polishing conprises

ndi n | ectrode a I n,.a -
Pate uehbgHogR TPy  ofbaBer rbRGpEF B RaY #Fifle e sitcon
rogghﬁg%gogﬁaﬂgmﬂﬁgber and polishing the el ectrode
assenbly surface to a desired finish {e.g. , 8

m i nches) u3|ng anot her wheel . Preferably, the silicon
su face is er con runn n
er { Eilr— el e o B bR e PR s RabRisgieg a surface
p@éﬁﬁ) may be generat ed
durlﬁ e p |sk&%%?%&ﬂmc f%#%%ybe cl eaned fromthe

electrode assenbly surface. The el ectrode assenbly may

be polished first u5|ng an ErgoSCRUB(tn) and
Sc#ubDl ke meHwd | Glaim gwb‘?’rékf’e@ﬁ p)élcep swiface 1§ palished under

se apﬁ ence of the polishing paper used),
de%%%lépgl &gggree of damage of the silicon surface
of the electrode assenbly. [0018] If severe pitting or

damage is observed on the silicon el ectrode assenbly,
poﬁ i shi nd'’he arethskpfriClaim A, W‘ﬂléﬁelle%&ri*ﬂl@n syrfacrois oligle using 220,

ISk u or m f | at

21240, 30, B0, lay a0 %&gglélar?@ ofjsfrbfisky can be vith
for exanple, 220, 280, 360, 800, and/or 1350 grit
di anond polishing disks. If mnor pitting or danage is
obéer ved Tha rmdulmcbrbﬂ Claom 1eivhetermthe chssodbhssempbyl isghiateg at a
can gin wt for exanple, a 280 grit di anond

pothcE Pf]@b‘?}’it§5 16RTPM QI ginOYSHNE | at surface i s
achi eved. Subsequent polishing can be with, for
exanpl e, 360, 800, and/or 1350 grit dlannnd pol i shi ng
digks. [ Q02 dethad ofQlapoll| afrileg comprsial eahovidg paswsiftom gas
is attached to a turntable, with a rotatlon speed of

pr erthqt%mdywam@uPlntﬁmfrb@)elﬁﬁmde@smmlb RAET PRHShi:
strong, force is preferably applied durlng pol i shi ng,
as a strong force nay cause damage to the silicon
suyrface qhehostigider @aa 70wheRahebaticlcode: AssREahi¥ing a
Accordingly, the pol i shing process may take a
si gitiogewdeipniaadwater gint i me, dependi ng on the degree of
pitting or danage on the el ectrode assenbly. The shape
and angl e of an outer electrode ring or nenber (e.g. ,
the i nt emhaguRRe yeeRin 'refd‘rh@r cSHprifiage lﬁﬁﬁrstulrgetﬂaer&k@de
outer edge) is preferably maintained during polishing.

| nasserdiely it @eiomizell zatqgyarti cl es trapped inside gas
outlets and within joints of electrode assenblies, a
dei oni zed water gun may be used to renove particles

ge erate n :

?‘nt 2 mﬁgﬁ E&E/éélﬁkgicﬂlaﬁ% fir hreP E&)&lgﬁsdﬂg%g{-’ié%n%&?y ABshing the
UItraSCLV(r) Scr ubPADs nay be used to renove particles
fromthe polishing disks. [0020] Follow ng polishing,
the el ectrode assenbly is prefigrably rinsed with

dei oni zed water and bl own dry.” The surface roughness

of the electrode assenbly may be neasured using, for
exanple a Surfscan systen1 The surface roughness of

g, Y T Y .



present in an anount that does not cause col or change
of the cleaned silicon surface. [0028] Accordingly, an

w@eiodoTissol uti on of hydrofluoric acid and nit rPECr/E81005/045361
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can achi eve hi gh decontam nation efficiency of silicon

el ectrodes to neet dielectric etching process

requi renents for snmall etch feature sizes of 0 .1

m crons and | ess. However, as nitric acid is a strong
oxi di zer, when a contam nated silicon surface is
exglesedictanseantdp liniti¢iomzed whtedr of [ uori c acid and nitric
acid, nitric acid both oxidizes netal contam nants and
reacts with the silicon, thereby causing silicon

Sujgac eTfié) E%E?ﬁlﬁ!@gim l,n&hécfginr}ge %fe@ﬁ@de pés&ﬁblfng Q¥owerhead
and ‘pur ple. perinments’ I ndicated that even for

potleahei? IBivingans oatlest rode assenblies rinsed with

dei oni zed water, wiping the silicon surface with a
solution of hydrofluoric acid and nitric acid caused

the sili.con surf col or . chan I orj

unf For mr Bt aTaEh1 ShodeBin e R#Egh SR O ElsfBler bonded to
pug@h@gﬁebgﬁ@ﬂggkﬂmepn the netal contam nants present

on the silicon surface. [0029] In order to control the
oxi dation rate and provide a buffer solution to

mai ht ai o, a _cqnst pH val ue,. acetic,acid.i.s added to. .
Pvbd sES o e Lbi T RaRG Bt apAfY biskiTe e gphains
hi g, j&m nation efficiency and surface

cl eanl 1 mess. However, as a high concentration of acetic
acid may slow the silicon surface reaction and reduce

cl eaning efficiency, the siljcon surface may exhibit .
coldr c%b%@"@?hoﬂ&ftcﬁé‘m 1 yaergpeglecirodeagsemily FRfRpgises an inner
Co&@:t? ¢ ﬁ%%u%édhbfﬁp&ﬁg? a?ato%e ferfber; et _al I ons.

Accordi ngly, e acirdic solution nay conprise
hydrofluoric acid in an anount of 0.25 to 1%y vol une,
nitric acid in an anount of 10 to 40% by vol ume, and )
actti c &b¢ methodart Gawpuil, whergip the opignelsgireds mgaber is comprised
[OOFO{ To reduce the risk thaﬁqth%rbgqghpg mat eri al of

t he B PEHENE LERABTY 1 A ARRRY EXTHEM T4t ™ cked by t he
acidic solution, netal contam nants are renoved by
contacting the silicon surface of the el ectrode

as$®nbl Yhevrtethodhod Gaind i cwherkeint thesilicpn efirfacziib gingle crystalline
Wi pi.ng, as opposed to soaking the el ectrode assenbly

i nSHERN - aci di ¢ sol ution. Accidental contact of the

acidic solution with the backi ng menber or bondi ng

area is thus avoided by contacting only the silicon
suté.ace Ghetnghel efoClane, Argenrbbyprising cidaringahalsiticon surface
solution and by nmeans of a fixture that allows the

si Witk @ 36idi¢ s@ix t he el ectrode assenbly to be
supported faci ng downward while the silicon surface is
cleaned. Wth the silicon surface of the el ectrode
assenbl y ThepReidest CRmh g figeen vamdrisiay Gepectiyl e electrode
solution applied to the silicon surface can be

c ohdsemblychfter ther palishingitggnsyicé that therpdecsiode @engmbly eepferms to
as O%Bosed.go flow ng to the backing nmenber or bondi ng
ar B! *HHERINY menber and bonding area are

preferably i medi ately cleaned with deionized water if
contacted with the acidic solution. Additionally,
expsed dheaatioaicoaSlaaniilywbenedi thg rowghaessadf the silicon surface is
preferably protected by covering with masking nateria
an@¥FBiheni cal resistant tape prior to cleaning with
the acidic solution. [0031] Additional neasures to
avoi d accidental contact of the acidic solution with

t he backi ng nenber or bonding area include drying the

el ectrode assenbly after w ping using conpressed
nitrogen gas, blown fromthe backing nenber down to
the silicon surface, and blowing any residual solution
fromthe silicon surface. After w ping, the solution

is renoved fromthe el ectrode assenbly by rinsing the

I T 1 Y T e e T N L N 1 .



assenbly and "polish" refers to the conbination of
both the polishing of the silicon surface of an
webmenTisde assenbly and the cl eaning of the siPdTUSR005/045361
surface of an el ectrode assenbly with an acidic
sol ution, as described above. [0038] FIG 8 shows
el ectrode wear during polishing and cycling. Electrode
wear depends on the thickness of black silicon forned.
As the el ectrode assenbly of FIG 8 has an inner
el &t r od@hamtthnd ofiffleim dl butheo dempeising rtestlag tlm pastpsmadce of the

above, "showerhead" refer he ode and
" oSt e Ry & & PlAgRRhATREP R gt
[0039] FIGs. 9-11 show the results of plasna etch
chanber performance tests for new, used, and recovered
el 2@t r odThasisetinddl ofeSlainkti@hwhedein the retahnafecand dtgh @iforbsty of the
det ermi ned by neasurlng the surface thickness of a new
5e|@éﬂﬂ5@é“&§@éhﬁﬁ?wé , an upper el ectrode, or UE)
at, for exanple, 49 or nDre poi nts. Subsequent
neasurenents of the surface thickness can be used to
deper ni AQ eldtbrodé sésemblit dledhedfacsutdingae thidnethoe 9% €3aim 1.
within three sigma (s) standard devi ations. A
preferred nonunifornity measur enent is | ess than 10%

ﬂZ ‘uni ?‘dﬁ?fgf’@ oﬁgtlggrg r{ﬁﬂ%&an 8%%}%'{1 }agfny ei%h,l}l%chamber

10 9 I §HE theASEHRER lsie}itrS&r £s§érﬁ1§1?$)f iQaipey f or mance
deterioration of the electiode assenbly. [0040] FIGs.

9A and 9B are charts of etch rate and etch

non-uni formty, respectively, for etching of a SiN

waf er and FIGs. 9C and 9D are charts of etch rate and
etch non-uniformty, respectively, for etching of a
SiCh wafer. FIGs. 9A- 9D each show etch rate or etch
non-uni formty data for an el ectrode assenbly that was
used for etching (e.g. , etching of 800 wafers) four
times, with the el ectrode assenbly polished and

cl eaned with acidic solution after each etching cycle.
[0041] FIG 10A is a chart of etch rate and etch
non-uniformty for etching of a SiINwafer and FIG 10B
iIs a chart of etch rate and etch non-uniformty for
etching of a SiOx wafer. FIG 10 indicates that after
10 RF hours, SiN may exhibit black silicon fornmation,
while SiOx etch rate and non-uniformty do not
indicate formation of black silicon even after 30 RF
hours of via etching of fluorinated silicate

gl ass.[0042] Surface particle nmeasurenments for
particles larger than O .130 mMm were found to be

wi thin product specifications (e.g. , particle count

of less than 30), after polishing and chanber
performance testing. Testing with RF increased the
particle count by, for exanple, twelve, while testing
with no RF (i.e. , flow gas w thout plasma) increased
the particle count by, for exanple, fourteen. [0043]

FI Gs. HA-E show SiN etch rate distributions for new,
used, and recovered el ectrode assenblies at 49 points
on wafers, excluding a 3 nmedge. Mre specifically,
FIG H A shows the SiN etch rate distribution on a
wafer for a new el ectrode assenbly, FIG H B shows the
SiN etch rate distribution on a wafer for a used

el ectrode assenbly, FIG H C shows the SiN etch rate
distribution on a wafer after hand polishing, FIG H D
shows the SiN etch rate distribution on a wafer after
etching with the el ectrode assenbly for 10 RF hours,
and FIG H E shows the SiN etch rate distribution on a
wafer after etching with the glectrode assenbly for 30
RF hours. FIGs. 9-11 indicate the effectiveness of
etch rate and etch unifornmity recovery. [0044] Wile
varlous enbodlnents have been descrlbed |t |s to be

D Y T e o I Y L 4 g o o I



