AZADECALI N GLUCOCORTI CO D RECEPTOR MODULATORS
CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] This
wappisioostskon cl aims the benefit of United Stat @6T/US2005/001732
Provi sional Patent Application No. 60/535, 460, filed
January 9, 2004, which is incorporated herein by
reference inits entirety forl all pur poses. BACKGROUND
OF THE | NVENTI ON [ 0002] I n nobst species, including
man, the physiol ogi cal glucocorticoid is Cortisol
(hydr OTARER SCHAME ING (RECICE | EOR 03 RO¥UBBECSEDBEJGRANDER
response to ACTH (corticotropin), which shows both
ci rcadian rhythm variati on and el evations in response.
BAGKGHG®NS @RdrrotnvERrtogol |evels are responsive
WThin mnutes to nany p] yS|caI and psychol ogi cal
streb®@dl] i ndThidh rignienhien wokafeey, Jene¥zl 5g, tanxi ety
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two forns: | i gand- bi ndi ng GR-al pha of' 777 am no

Wifeh o d%wkﬂeas 2 Y B149Bf orm which differs in only
the t@<§<§ 2f I TLeen AANR@c %fenge 40 éaﬁﬁén%/ BeHays the
high arfinity for their specific |igands, are
pxmﬂuntmmmdoformuagrab@dtaxnughtthhlganentwthUUcirgnitry is

th 0003 The bi ol ffect f . Cort
DR moThR e anenn 15 CPh et chf EhEafniaht hiptppized

romfWedatribes | enel waséng, r eaent eheMdebakok$e broken
such as agonists, partial agonlsts and ant agoni st s.

ir8ey erbrowt t fehipe . cl Bt elshbs agehlisraergblervorphyékes
e} fect g t n e
B S e B R s
tHR &ﬁ@oalf&mnf&yl¢aw oé pﬁopgﬂhyspriﬁteﬁfevékvehy entire
bind to and/or activate the GR e such known
S ARPHM St SR FREFT st ofe, a%%%mlBJeéﬁthGhﬁ t® Bélaﬁmg
prid &l i ve @L%oﬁiycgg@atw% @s@@tcéytgyﬁaeéatures of the
(Bertagna (1984) J. din. Endocrinol. Mtab. 59:25).
waMidepr (stpne tﬂamme$© ahed GReadtalhegh aften|tyeymﬁrh cut
a di ssociatjion constant (Kd) of 10 9M (Cadepond (1997)
LZQMh PR RRECed. 48:129). [0004] Patients with some

for npo@d3 psy diirdirddndddNeasias davridesn Aol svehave
|nc?§%sed l evel s of Cortisol (Krishnan (1992) PH%Z = on

bc»irémwmcchfapmn‘a@&r &pi e @@ry@htame agdopgodpgys wafers
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1995) Human Reproduction Update 1:19-34). In one
b%t &0 p%l‘??@ﬁlfl%\ﬁ;]% htlakpr 83etdre sié]eeﬁaamn%actured by

adr cor

I«§22p0n5|ve to a %@rﬁgyggé JEB?O *hgéﬁg%ﬁwﬁaﬁﬁi oof @
wdféfﬂnkqmpung dﬁvfmm|B¢ohelﬂhtbeaﬂemieeﬁiudtor wafer during

docri t ab, 61'536% €MOthei % ir of
9%1? 9 st oha® t oL 3PRERY QR ng' SYRVAG %meC? Bﬁas?ﬁaf" P?
hy dRS Vi & headatd et 8’ p£ORbE | §ASnding! WHEAYst heithe pads

psychi atric status (Chrousos pp 273-284, hi: Bauli eu,
angdl, wiRtRl AT rogbented St repBoRES 4881 ahéopuRANho1d the

Fertil 198
v grielag et it St T G T Rk et " The
hﬁﬁkdﬁkﬁ&ﬂ&hpaﬂ@Q@é&equt@bBySthSuaésa bbemdabaorneted
with Cushing' s syndrone Gbr §1985 %
beiWren dthg BYSDOGL YR P % fa%d or holding the
76: 759-766). M fepristone has been used to treat acute
psychi atric disturbances secondary to Cushing's
syndrone. One study showed that a relatively high dose
of mfepristone (400 to 800 ng per day) was useful in
rapidly reversing acute psychosis in patients with
severe @ushing Syndrone due to adrenal cancers and
ectoplc secretlon of ACTH fron1|ung cancer (Van der
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substituted or unsubstituted cycl oal kyl, substituted

or unsubstituted heterocycloal kyl, substituted or
wanewsmesist ut ed aryl, and substituted or unsubspcrasems/ 001732

heteroaryl. In some enbodi nents, R2E2 and R2E3may be

joined to forma substituted _or unsubstituted ring

wWith the nitrogen to which tﬁ%y are attached. In sone

enbodi ments, the substituted or unsubstituted ring

formed by R2ZE2 and R2E3, and R2E and R2F, may contain
waaltkeh twotrtabuthetlee oat9ind sadh plyaionallpgeandacoiypgenhe wafer

see "optiopally joined together to forma ring," I
dé#kﬁ%kﬂ?%ﬁ@+%ﬁs s %%?oﬁeé%%%%)samﬁgﬁdBPtF@ﬁ,Wﬁgeanﬁﬂﬁi may

bdTBYa1PRe PPLY 0N L Yoh Ol BBSmb Ond 04 NEaaSUBGE! tHECHa®Er to move
unsubstltdged ring [0012] R3 is selected from

(seiste ) utanoent Laslpsretat bde highbheabhyl sustpsest Wil less
or unsubstitufed hete I ubstjtute ;

EETRTR T b s Pt PRt el SFSuRE serE i e

iRetSFOE YE]l Pahkyd , asdbsatrsll elion opsthst grotird aty¥er
substituted or unsubstituted heteroaryl, OR3A, and

SYFEBrET. FB/ACPR abPRectrEstremvkadatiehied the topology of

qﬁéggft' | kyl, substituted or unsubstituted

tl%géteroa k%%#f%% %fituted or unsubstituted cycl oal kyl,
subsfiaat ed am unsidstid utdehteferaoy chadt&yd , the topology
substituted or unsubstituted qul, and aubstitutgd or 4

d §120t ST RT 02l §T L CRIB AnTREEOGPRCEOT materia

mddepengentd Vo 56k 4L £ hiE 0N RYEE88E8gy SHBSEhEULBE 0T
unsubstituted al kyl, substituted or unsubstituted
sthefaceal kyfancubreledy edasrbeens udsfiradedscybrodekption of

substituted or unsubstituted. heter I kyle,
» SRt bt Cr UREARE: 1 toghaf FEORYERIERCHE abatop-2 mm
roingsst i Jotwd. hetlef 9asyht i RBBvandl B3 nayooptpoabikyvery

ioin to forma substituted or unsubstituted rin% Wi th
ckere W trogurrfaconfent urey @rethetBeRedcHBReseRr SR3OS
r [ ] .S S t : b
P T g ionaalpeel viels, PRIRE! E0peoBThg Getinition
hamsedest | prdposdét ey oddkytondubsort Bietlpoent and Materials
unsubstj t ut ed cloal kyl, substityted or un?ubstitutgg
eglafgF, the

C
TR B RIGh! kP ba (71ahel bFodnsaBserin
s SRSt €8 OIn&Lrl@HP%t (suredabetgeRrar ybsoy S( QibRbfopology
“S(O t NRABRAC, - (O R4A, - C(O) ORAA, - C(O) NRABRAC. The
me3sots tthepebeeat sonak devegeiens, of ope urRape RABLthe

AC, R4D, .RAE, and R4F. are jindependent]y.sel ed -f
W 1 S 5y P E S eBar L S RSP oS ottt REPRE B ERE
wanstpsd & tui €l hesdel oabkyl , £ sabséss uh€dsOFements. Several
unsubstituted cycl oal kyl, substituted or _unsubstituted
mefarekemy ARy  havesPeent evetcpadubst feheel apg record
ty d.pr ti : ero | . d
RS IR OBl S UPRUDE L S ORL PLROY  nBCEnaRg BAG
méa Mgraviéit tdevihat iogeaf t vefibécted heyght efabtnatheddence

[0014]_1n aqﬁther as&gc%, t he greiint igvention. .
Ly kO Rt HRHR S bt OModtl YETHg B tit o BF tFEGI YSF &BEPPBF -
TﬁgééV&éahé@éngréh@ségcbaiﬁ@§§u9@8§éagegoabaygeylmpam

exenpl ary enbodi nent, the nethod 1 ncludes contacting a
vaBR. al itna whnpbundhefwahelenraslent i nvention, such as

G oEOTBRY Y £ oMY, o ST FhR B TAEEE & "souoe

sidweqtifdeproFi €es phascpesett i sabchomposthldpsshown in
conprising a pharmaceutical |y acceptabl e _exci pi ent and
F%B%oﬁ%o%%% of tReipdergnvhealen?i orndshrArgstefhac pads 11!
compound of Forrmula (I) provided above. [0016] In
still another aspect, the present invention provides a
method for the treatnment of a disorder or condition
t hrough nodul ation of a glucocorticoid receptor. In
this method, a subject in need of such treatnent is
adm ni stered an effective anbunt of a compound havi ng
one of the formul ae provi ded above. DETAI LED
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consecutive, such as, for exanple, -CH2-NH OCH3 and -

CH2-OSi(CH3)3. Simlarly, the term "heteroal kyl ene”
woyoistesisi or as part of another substituent nmeanasa005/001732

di val ent radi cal derived from heteroal kyl, as

exenplified, but not limted by, -CH2-CH2-S-CH2-CH2-

and - CH2-S- CH2- CH - NH CH2- . SFor het er oal kyl ene

groups, heteroatons can al so occupy either or both of

the chain termni (e.g., alkyleneoxy, alkylenedioxy,
h@ﬂ&ythaemmfam,Waihgépendéaniﬁoofaodetanothke) $hbM

urt her, %%gr aﬁﬁglen and hetfroalk | ene i nkin
?ﬁQﬁﬁ% oft EHE St FORTBERY hB! PRARI hY' g?B§p7?s ,na|péamplng
pRYsdiee dbf eChd 0fri A MG Clint Bes f 9r hatﬁé {Beek w;&eg

group is witten. For exanple, the formula -
ceriipleadm @orchtatn@m)tmaman@?' @ziio;m)ezwheags, while a

ed_above r 9r ou u her
TS Tro s oips bR ottt e T 58 €2 varer
ig evmiingtesd ofedhea n@él@@@:l:‘ ewt h@@u@ﬂae awdeé £ 0ah8M o8YChs

as -C(OR1, C%E -NR1IR', - , -SR, and/or
Clag@mg RARRes “Hbt el K3 a-'r% la%%qit%@ln%de@weduwng

-NRlR or9ﬁ§%or%ige€h£|&af be ung%rstoggf%ﬁ ? ea§ does

nctterbmldvetéencbaiskythnafmtrml\ﬁl@:‘om@ hﬂptwh@@lhﬁdant OR general
dnutualhé}exclugé ther, the_s eC|f|c het er oal kyl
R & TET L (0L R 9 oL ARSI { ROAPBFTSY be

folid %@%Mlsﬁé@%@r ameap ;IBTI engseted Pgress ai%om&ever,
y

excl udi ng specific heteroalk groups, such as’-
lfortftehéiwq I@,iLaIE@?‘e)ZB]} Tred t 8% hebeeyng Uaid!@liglaad, the

ARV LT L T —

paﬂi&Cl]J:lC' el Dfbéred iy "mesht hederppdiystatic clamping
respectively. Addltlonally, for heterocycl oal kyl, a

MOMETE 10 2T rh ¥R Wi dif thRt gt epthe wibten gpebend sharply

t de h
gé}ngrg:%%yq%xa{a%}) cyc oaII%d |nc#1 dée %h% ﬁen(r%lo
wHeeri] togrdanmgs:ﬁﬂ'op@‘mg/l 2)cyc|Ti’me3<)@rodh1©@/§Iﬁé\@i<@nslof high
%i) er%% cy%}ohe W, and the |ike. Exanples
(ﬁ%ﬁﬁ I “Yhut are not linited to, 1
- (1[02)-0% 6- t@ﬁﬂs@hﬁi@ﬁ’ﬁ@ﬂt‘ &y )clalnpti'n@e?]_%'rf% 71" and 73' is

2-pi peridinyl, 3-piperidinyl, 4-"norpholinyl,
copumesy MMWIdOQ@& eﬂﬂydﬁ e wirrethiriy yiperatlon and is

rofura t et r.ahydr.qt hi en- 2
s P RN ¥ frovat B i Lt sty o
redig itke t‘Jd khe [H3RBHstEed gidrs "thal o{Fief. "hal OgeSs S 1 e
thensel ves or as part of another substituent, nean,

modRte£F StimsrlvicEEentatas sa:hqw:uq@ellxcmldmwélted in Figs.

ne, [ Yy SUC

g?? 3aI k;l%reé agé{&ﬁ‘elgine?r%o el ?iaérﬁono aﬁ{]!?%( Qt

mogﬂ@lsyhallwlaltlhﬂ fiRmt eoc&iqaltmextehast el rhateatad( Gshlft S of the
)aI i s mean .tq .include, not be I|n1ted to

o 1 253 ftl%&rl"(?e#’r%ﬂro% RAR L in
tx%h%'l‘é@%ﬁ'lo %)Zl.'ongaréﬁll tha d idee dRRETonT ey it 4N tl?é' Ydrinding

nmeans, unless' "otherw se stated, a ponunsaturateJ'
wheedwat(Fé.g - hydr-oc &y sseoswhsdeudrnt absinsttoan 4m by a

I tiple.ri (,pr ferabl from
veiehdel fiidn U B el issine T G R S BT R ycie X
th'fbagiheltme Reheaan trfeefx%rs@etcctlazreylgxgrr@mﬁg (WHedl NgSlgs. 2
that contain from,oone to four heteroatons sel ected
angdr gaN, Bloyxe 8 IdHersdinRtEse anicombyartdmn Qi fihe diiomat
are optionally oxidized, and the nitrogen aton(s) are
optionally quaternized. A heteroaryl group can be
attached to the remai nder of the nol ecule through a
carbon or heteroatom Non-limting exanples of aryl
and heteroaryl groups include phenyl, 1-naphthyl,
2-napht hyl, 4-Dbiphenyl, 1-pyrrolyl, 2-pyrrolyl,
3-pyrrolyl, 3 pyrazolyl 2 |n1dazolyl 4-in1dazo|y|,



and heteroaryl groups are varied and are sel ected
from for exanple: halogen, -OR, -NRR', -SR,

wohalsogenss -SSR R'R", -OC(OR 1, -C(OR, -CORBrjUS2005/001732
-CONRLR', -OC(ONR 1R', - NRllC(O)R‘, -NR -C(0)NR'R m
-NRIC(O CR 1, -NR-C(NRleRn)4 , -NR-C(NR
IRICENR ", -S(OR 1, -S(O2R", -S(0O 2NRLR",

"NRS(O)2R, -CN and - N2, -Rl, - N, -CH(Ph) 2,
UuOr ( C1- C4)a|kox and fluoro(C 1-C4)al kyl, in a
mavierstd reagpnl Meden zefn 2 othhed tvode ‘ﬁhﬂi@@r 1ef aobenlzontal

st TS M T bl ) R e B e se| Ehpgon che

cdrten hyErageneabdyt jvdedereal iyl whesy! (nngl These
heteroaryl. When a conpound_of the invention |ncI udes

mogRe AFREHRE R HHRFICTIFCxhRptRe @RRWLRESt he RLlustrate
j ngepend e
o B5ohey | RSN SShas oAy B EREE Kty Mo,
In sadgtesent, ¢msjqf Tvioe ofhédks s@bsﬁtu&palslenoﬁd]navéng

irfaciﬁ(.ms qf,r?t:;]gfed?ag ttﬂée f%t{}%fr ogr ]%i%l) n%]d;@gljtt%il onja_l:l %T of the
1vhengide T @ Bé ager f heepentdesh! ¥hat N, th& rl%tﬁBRwﬂleel

or a single bond, and g is an integer of from
amd ttétmaﬂamﬁaws e ofo¥ Hehe UBSTt i ereht &1 bks adf aeénthe two
of the aryl or heteroaryl ring nmay optionally be
aced with a substituent of the forrmula -A-(CH
X- B LOOMTEN ei ITha &mﬂ;rﬂtaic% ioTependanidyic RRping Goments
-NR-, -S, -S(O-, -S(O2-, -5 O)2NR1- or a single
capssl tihdiis3 kTRt lan i Al e, Toheat The Ls

=LAl fonds odhey It 100 SALPIEE, las 1. rox

eydél.mpalref,l dt:tgk&hy ndmentod die gabstallentsused ady apeds 11!

O GNP @ L LT A it oY WHEeT O i o+ (age) 6he
hat\?é E(Cial?'f a whrk Were, s kel drad e, IW@@@@@IeﬂﬁWm%}l a

i ntegers of fromO to 3, and Xlis -

cerg(qg) -of t@(cb)czlarmlng S(@)szated Therslisivelent sree

B Y 58 LA AR RS L ARS8, 1
bﬁ)gﬁld@wha[ﬂ)@é’dr&% llﬁ:ﬁ_ftih hﬁychl:d%tdtfth teadn Ehatet agt 06t ce on

is nmeant to include oxy O, nitrogen_( sul fur
theswafiosphet us fad tatrﬁj Vﬁ $E O 1519{@7038 ] TRebYePRsls

I Jﬁm t to
tk}aﬁ%l )g;gﬁgla acaéc#l%t e actI?\%Pc%l?réb%%n%és&vﬁéﬁ are
pr eplartB wi t Trr ellatipielgy deonitaexilc’ amidyy @rimses;t pads 11!
dependi ng on_the particul ar substituents found on the
(2 s a2 GFEE AR SOtIdSS of t8hed )+ the
b MBS RN md AN PNy LAY B N & bl & VBE1 ROl Sh§e when clamping
functionalities, base addition salts ‘can be obtained
pltanezﬁon“tla'ctamb The miearkidn fheeaete sueh wahpouhe schimped

v WLLSUET R bl WS S S, SRS Year
péﬂl@HﬁiﬁaelUtécﬁ_:g’:éé Y4 18C Pt 103 e ewlasket tden i@t 391 . The

i ncl ude sodi um potassium calcium ammpnium or gam c
waffith Sarqt e it SertemeRt P5igEivding| Yheqhen?' and

kgeggl}é%}l%]{dtjn(:t| on;%q‘lltl , r}]ziateca%'lndch‘FEg t| on&ﬁfét 24%gln@%%eé['el 9).

Thdatvmﬁmt‘s by acontraxtt gl fdenie raind camd ofhsycdlevelop
ou wth a sufficient anou of the de
R e danhebsalogt, S et et vk femoved by

Exanpl es of pharmaceutically acceptable acid addition
salts include those derived frominorganic acids |ike
hydrochl oric, hydrobromc, nitric, carbonic,

nmonohydr ogencar boni ¢, phosphori c,

nonohydr ogenphosphori c, di hydrogenphosphori c,

sul furic, nonohydrogensul furic, hydriodic, or
phosphorous aC|ds and the I|ke ‘as mell as the salts
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substituent ("R-substituted), the group nmay contain

nore than one substituent, where eachsubstituent is
wopbtismasisky di fferent. For exanple, where a (CeReTCLUS005/001732

al kyl is R3D7-substituted, the (Cl-CLO al kyl may be

substituted wth one or nore R3D7 substituents,

wher ei n each R3D7 substituent is optionally different.

Thus, the ternms "a,” "an," or "a(n)"5when used in

reference to a group of substituents herein, nean one
subrsemuent [P0ddésDesgr (Ptdon pdlishpoghds Bisahégnment of

present inventi are.limted b rincipl es, of s
TR TR P LR rhL koW (0 { FOREALRP| FRESP e PReEHpding
weL! db ng&a,wa@ﬁr@n@v@ﬁpyg WRYchecsHbsti-tHE@dcbYt@hBute to

or nore of a nunber of substituents, such
desisiistpnent opg wrdesirakiediagoobepebogpnpegtken on the

rinciples af chem cal bonding and to gi ve conpounds
g%%ﬁ #;éﬁé%%gW'inherently unstabl e and/ or woul d be
knowod @ pne mifguarad e yarskisds illudersttd @sdéskedlyléo

be unstabl e under anbient conditions, such as agueous,
NaRRRPLoPhyEe AT HEF e aFNRbneR R i BAED PROLYFLRESHi PE Beground

ARpAr Lo 1ot h O the apfgt hat geshal d th
“’conpgﬁﬁ$sé%f£¥%ﬁéf#%9§ﬁ?#%% ﬂgy %x?st in tauto nr?? ©
wdftgmsheradd Suwcing athengrinding nepefathenconpbandsatures

., being within the sco of i nvention. [0043] The

IR G TR B e Bt ol SR /S obeoPe 1 BRe -l S5e

cdf SF LRd-t O AP hysk O6OREESPTE, cANde@NYy SANEBRbEEaBLon of
nat ural anal ogues thereof. [0044] The term

laggnegbothiftos deneéceprioical "Gy YEfefsthe ariading wheels
i ntracel lul ar rec . t h

e L L C T

cdas in 80l andd Brldiosts s obh bfal ®gsnd ehgridexastt bazeneY. of the
The termincludes, isofornms_of GR, reconbi nhant GR and

whfk ed AR Shogasin Thid t e? i "BPtRoEeRrEVEBF 7Y éceptlor ' have
ot ot a c . '

- L REL Ll S NP L 01 Sht QTR g i

tHdme. biTikyngpod whetefocorindocat ieeepf opodGRyafigoni st

such as Cortisgl, or Cortjisol analo synthetic o ,
NIRRT LOFH DGR STPRLT 172 0T LoOREPEr coPdiL f B¥epPoPTint
midH Ao Sdd EefeuStEP SMYwsPEPOShEFQBO! conpound

whi ch inhibits any biological response associated with

the G hg MiselGRnmern ofydHdtosBt e mead fard "gyEnding

i ntend the. drug, to preferentiallybi o]
W}fea%f]edlﬁrﬂ%lnn? h%l?ﬁl%%ﬁ oc%rrl(% i %i dc%é%g%% orrlgé(g%ﬁ%dogy
Ad P £ Popatdeibe " GOt r ot hed ibg eréguheety ohligrahgethe

W th a glucocorticoid receptor nodulator" is a patient |
clafeping vtares f erBiy HRomwneBHEF t PonCR| SRinEiRAoRRSTAtIon
ad Myd Leho fogétf,§cg>f V&if?éf@ﬁ’ﬁfgi ewé\éf.hon the %inding

gl ucocorticord receptor nodulators. Conditions kno
wherldeo ar¢canoe btlee gpImnd s vied ydiverngabfeomi thignment after a

| ucocorticoid receptor dul ators_incl ude
e Ol WIBH ho e RheE SR LoRF | hbhg@RTent steps,
wPSYE Nosd shighfenefthd ’%oﬁélﬁrﬁfﬁ? di 9§ d8ESreQSYEBAt E6 often as
maj or depression, as well as hose” descri bed bel ow. _
tg 0 lAzadecaheénciahby ubeprperbtal wernefacenhpolhdng
havi,ng t he ﬁgeral.s ructure of Forrmula (1) as
ORfEl do%e o%ngfﬁ% %T'The term"treating” refers to
any jowic] a gfcsdietiasslyn thwerd rieatammdedrfor a hydrostatic
amel ioration of an injury, pathol ogy or condition,
pahysrl Ry HAyR OB ER¥ T GRABP 1LY HiRYE £ eChat afletRl SsHefe
as abatenent; remnmi ssion; dimnmnishing of synptons or
maki ng the injury, pathology or condition nore
tolerable to the patient; slowng in the rate of
degeneration or decline; nmaking the final point of
degeneration |l ess debilitating; inproving a patient's
physi cal or mental well-being. The treatnment or
anel i oration of synptons can be based on objective or

- . o T s .



[0055] In Formula (1), L2 and L4 are independently

selected froma bond, substituted or unsubstituted
wablbosioesss and substituted or unsubstituted PCT/US2005/001732

het er oal kyl ene. L3 is a nmenber selected froma bond,

substituted or unsubstituted al kyl ene, substituted or

unsubstituted heteroal kyl ene,0 - C(O-, -C(ONH, and

-S(0O 11-. The synbol u represents 0, 1, or 2. [0056]

The dashed lines a and b are optionally a bond. One
gsknd¢edcapabbe aftebfetbtinmibdi hokbyngeseghi-zenthatotrtheafers

normal rules of val en ly for the atons of Formul a.
EQY PrafRRSiuBePut aSFalh bR VRES| EOABOERPoRRd OfhEranding
whels &obongy &Bglhaadtieatby whkashgdrtqcth@anotopology is

azadecal in core. For exanple, where L2 is a bond and
mRpingzed upeni sepadeedt godndant oReratapsent and t he

dashed Iine a is a bond connecting R2 to the

azadecalin core, as shown in the fornmula below (I1).
SUMMERY o THE NTWENTYONRL is absent or selected from

hydrogen, substituted or unsubstituted al kyl, ,
subst?tt bd FhimsiibartifedHa@Daikyd , hedpestett edrad
ty cyc S ptu -
e R T L e Rt o oty FR AT G e b pEfpaing, of the
warspirste thy eglr Bnging amdesUbst | Thie edadr gansubifiyt ebegrises a

heterparyl. [0058] R2 s selected from =0, =N A
bAIGEIRB A HYH G, SCERaE 250y RO o Eo0) KRDERBrAK1S for
ho 2R h e SiAbskph 1 8k 8da@ri dgsybshainged ahkybody includ

sub§t|tut%d or %n§ubstitt$%d§hetergglkyI, sugs¥i%ﬁfeg °8
opening ubst i receiviye| aafkyst goubsdinatedest into engagement

; titu . het er I kyl, substituted_or
iR R AR RS Bt et et o MR LBt FedipEaome
pdeked aadapted2for REEre REGhQNEN 23 D er eugBMbRESbody and into

i ndependent|y sel ected from hydrogen, substituted or

Ehgh RAFES T RRPEPRIES JURRTTIEE erbreemstibpet Ppdyegnd the

' bst.i{.ut St a ;
T o R b T e ot 2r oay oV Sy Foe tiiting
grsiudsditng ut el otahspbsitet ubedf acy | aremdoSubsli potkdter in the

unsubstituted heteroaryl., R2B and R2F are
bqieporei | 5Pl Git CEOTF I Ky bfen, *Labsef ERedPafy such
EHES UPStd 4l el ad iy | %O@k@@télﬁﬂfzﬁéje Od r&RSEOSEhE W88k ing

het er oal kyl , substituted or unsubstituted aryl,
suniisste taneal ¥ alewbs? i2@ted heserocycl oal kyl ,

- S( 1l a - MR2E2R2E3. The sy.hol .m .
T ep?ésen S t hr}g'l ian(oce%heerrs aOg,pef,% &t gﬁqeRzléwéerﬁF]F%ﬂ n%ySJb%gle
sdtoiuiedi & fdsubPe sethdd | it edeorining ubstblat €ddei §9inding
with the nitrogen to which they are attached. R2E1,
pregess LR Es e ehapeicrrdisteeleetensf rofpch wafer has

Yi gJ,gg.? ' r | ,
arIs]ulgﬁt It utde oré%%%%fﬁ%%“%é%%&%%fﬁ@% k%/%bg?ll%a,ed
vayriaimsastlidad echary cdloabkyl?2 msubstGéndenll by, each wafer is
unsupstituted heterocycl oal kyl, substituted or
EQIRAh &Y (RHEF LIS aHeE SUHSTT (RRSHESR Snebat | eegecond
hy AT Qal -fpacp S B SRALh NNt Sy o tR252 %@&ﬁér@ﬁg&ing

joined to forma substituted or unsubstituted Tin .
whaalh t aigrisyding ovhiebh arrylegated twthietn ¢n gpeaming of

e i ts,. the.s i tuted orunsubstituted 1i
U T By IR R e B RoB R, L hege Lanareen
tirddiddsonald tiengadas sticthas o NpPRgEaIf] e OXYHRPing
(see "optionally joined together to forma ring," in
PHEFS WS i1 (3RSl e drhanss . Wakrariisernt rperhpheyal
may be optionally joined to forma substituted or
unsubstituted ring[0059] R3 is selected from
substituted or unsbstituted higher al kyl, substituted
or unsubstituted heteroal kyl, substituted or
unsubstituted cycl oal kyl, substituted or unsubstituted
het er ocycl oal kyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, OR3A, and

e
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from hydrogen and unsubstituted (Cl-C5) alkyl. In a
rel ated enbodinent, R2 is =0. In another related
wendvssmt, R2 is =0 andt he dashed line b is acbwsenos/001732
[0066] In an exenplary enbodi nent, R3 is selected from
substituted or unsubstituted,%Cl C10) al kyl,
substituted or unsubstituted 2-10 nenbered
het er oal kyl , substituted or unsubstituted (C3-C7)
cycl oal kyl, substituted or unsubstituted 3-7 nenbered
edeterotycheadkyhdisgbsheelis edndr adnsobati petréghatyll, edges
f q%substltuted or unsubétltuted heteroaryl. In a
OF et 13t P THIAT nEt ERR3PAESsubst i t ut ed or unsubsti t ut ed

benzyhp14 P067n | Anaiher Lo ofr enod] éttlélot? 3the
may have the formula: (H). T0068] In Formula (I 1Yy, "q

hy%rcaﬁtamfémdm@@r@blf*rmmrt@es aFé@@dmmth an opening

BRSOy, 5 ecLgge {0 by ouee. g, (O

eraddgydmerstibgl th utled WorikpSEbsT | t'ﬂhédoﬂﬂéﬁlﬁﬁgah&ﬂ a peripheral
substituted or unsubstituted cycl oal kyl, substituted
ede (HRhARST thif ceh® PR B 3t oaf kyFask PRe| Paskgtoformed in

I {ut nsuybst
e B S e Ol P (b E8n of the
per(hdB06 edﬁ@&ﬁ@]tl@[ﬁpeﬂ&ﬁf@ atfR3D3radRBi¥ &BHbance from a
a dR3D6 re nenbers |nd ende sel ected from
B oo e Tt Ry orhersoiiey SEEEasd ¢ #Mhia parrier

bewz-gﬂ tel e by %ﬁ&@ﬁét%ﬁ%f@é@f@@ffﬂé tBabsti byt a4

or unsubstltuted cycl oal kyl,” substituted or
ORFIAINAN ¢ uthedi ¥R eresien obd kmrm%olubsm | thwe edody between the

ngst t I u su tituted
PHeter oaalryrg&gg%%aé’ t%gF?%f%f i %rg(tal ona %do}?gosed
pdakat a Sithstfitaed etbpionnssbsdnd titesk &d n@oV\tlﬁéJtt BBe

nitrogen to whichthey are attached. R3D4 and R3D5may

hyd =5 $ad IpRash ATRL 3&7 b et otad & sidse] 2P bagd opressure

NSbSS [ [ they are

tdzjtt t acheddlt}{ﬁ[l%f[o]aﬂg el}%é |tr1fe]lI e%ée{r(ggéghér? Y ‘.9%6 an

i nt elferl Hel eOtcdnghxf rf@ralthrtew &fam&d?ﬁlavammﬂeparﬂdbrkté yin

sel ect ed fron1 dr oge substl ted k bstituted
PR GREHRET "@é ?Féar%talwn 3?&%%1%% $%8t kyl

substituted or unsubstituted heterocycloalkyl

substituted aryl, and substituted or unsubstituted
BRI QFRGRIPT ]QF IWHE:&WW%odi msnt s R3D i s

i nde ntl d fro r.ogen, - .

subs ?ﬁ%ﬁed %& %dﬁe s eW?Qﬁon of a

walfeuHeStantpiired M&m&fﬁ)&n@ gieter Qsa_*’dW':mcludln
R3D7- substituted or unsubstituted (C3 Cg) cycl oa ?kyl
Yﬁgbﬁ@tmsq A st IrsHg twhesl -6 e mbeveil conductor

Wagtr%lle R3IC sﬁtlt% or unsatrgistqg-té)rh &Tb%ér%%#yﬁ?gds shown

in I‘SR&@L]JRBQZ -OR303, -C(O NR 304R305, and -C(O) R306.
[007 ??DQ R3D3 5R304, R3D5,. .and _R3D6 are
i nd nt |€ el ctiEd 3 PERERGHLGg8TAS SREVARGT il
toOIFI'@Slle%dtUtmﬁ(Hﬂ"dﬁé JEirRiiby idHiad qra&gﬂmléwiﬁéied
heteroalkyl, R - substituted or unsubstituted
an@yﬁﬁéﬂuéﬂ11§3DlL§ﬁﬁﬂltuted or unsubstltuted
het | oa sub t|t t.ed bst|tu
aryﬁ %gﬁ E@ u%Rgltute emaﬁnsuggp tlon‘%hereOf
ilhetserearnyl h&%mmatara@ld)ﬁiém@d]y ’deLﬁ’lQ,df Vi tdrinding
%§§ nitrogen to which they are attached to forma R
fistituted or unsubstituted heterocycloal kyl, or R
-substituted or unsubstituted heteroaryl. R304 and
R3D5 are optionallyjoined with the nitrogen to which
they are attached to forma R3D7-substituted or
unsubstituted heterocycl oal kyl, or R3D8-substituted or
unsubstituted heteroaryl. [0073] R3D7 is selected from
hal ogen, oxo, -OH, -COCH, -CF3, -NH2, -SH R3D9-
substltuted or unsubstltuted (Cl ClC» aIkyI

" "~ AN N 1



het erocycl oal kyl conprising an additional heteroatom

or R3D8-substituted or unsubstituted heteroaryl
woaogroosismg an additi onal heteroatom R3D1 andp&BMD22005/001732

and R3D4 and R3D5may al so be optionally joined with

the nitrogen to which they are attached to forma

R3D8- substituted or unsubstituted oxazol yl,

i m dazolyl, thiazolyl, isooxazolyl, pyrazolyl,

i sot hiazolyl, purinyl, pyradizinyl, pyrimdinyl,

pyr agoonyd] orFIfui roxiad ianydchdn78] 4B arayabdsoshdweof one

he f | a: [ 007 F | D | ected
of 1o ISR Dgett e KOS EB6I T el PEATES) B kyl -
R3D7E§¢@§]t i tuted oy unsupstddiseohi2- &ﬁ‘@é@@ﬂ@tlon of

het eroal kyl , R3D7-substituted (C5- C7)cycl oal kyl,
neRBROEAledY tsHetner {eatbsestof cd Semieendertdr wafer

heteo cIoIk substi t teda
oS S L e A o g €A hLFTp. 2 and
suﬂm&aﬁy pdREBed ; C(O) NR3D4AR3D5, and C(O)R3D6
R3D1 R3D3, R3M R3D5, R3D6 5R3D7 and R3D8 are as
def i F\%%Jbov@lf%r Sorifulan qUanhicaln zeRresgription of the

0
) N A UBL TGO B uReUBer T EuTLa PR
het ef@aE2/] c@H.i S ng & rddigpmatiogenie lelawrwthet of a

reI t ed, enbodi nent, R3D1 and D2 are i ndepend
Rt G TR i o WREIeTS LIRS oYL OS5t Fibt Bgesent

1@feﬁﬂ§d&p%iﬂwtkﬁﬂif@é@é@?& hdls SHRSHH t L eeOF ion ;
unsubstituted heterocycloal kyl, and substituted or
unsukﬁsﬁziﬂut ed Ifet @rd@ryﬂn e[l‘dwﬁed rﬁ@fenagirmrﬁme elevation
Wneg; R4 is nb(er ereé:t Of‘é“bs%fqgt ed
or u%suab ]t%%pj(f@t Al E(y? %ubs utey™

hytﬂk&imfetultdn;ecas? = el @ﬂmﬁnﬁ@g hﬂﬁ@émwﬂl’&h subshityh@dctor
or unsubstituted (C3-C7) cycloal kyl, substituted o r
Wafitst AT H AP B- themehR R het er ocycl oal kyI

b d ,
nsutl At o8 T & o ) PTOBRE W & o Have (he catie

pddrafuld#ie [B8HNY nidResmed @n ( \QhoxRéhfg [ By@rm’mi)’er.c pocket

i ndependently selected from hy gen, hal ogen, -
CQ%‘ ’1§\l fca%% © J[?é? ‘gh%"r UWRUBSE | F]B? effafer
dlﬁli% lsﬂ_lmﬁtﬂ LgEeé:g_,éJLrlémsubst ituted heteroal kyl,

sub g{ut ed or unsubstituted cycl oal kyl, substituted

or uﬁ@ﬂﬁtltlﬁ’tl@d wéiexso@/owaf@mcﬁldesmiﬁwauﬂt@d @f the left
tuted ar substituted or substitu
S Fa 1 i ¢ et R e it ngne ene
waﬁleCﬁrﬁ%Ha[rﬁfBr\Su‘hﬁtllluléidr@ie urtseths thd s o £8- C7)
cycl oal Kyl , substituted or unsubstituted 3-7 nenbered

redatdensfinsalainh Eamiadut ed or unsubstituted aryl,
d t £ t
and DR L UKAR Ol BSLCRY ber Bl R dsanic

peal sefl eentGed 9 anm dty ditog evs £ estibssta 1t sabvat imspmmtdbmt ed

al ky and substituted or u substltut ed het eroal

The WAL v Flhr dderts 2 16 o ycles VR o ZLmiET £
Zarc ALEC| é’l’ldw%r%] dHHr?rQeelr féé}méct%hé fiﬁhc@%f&‘@@&ﬁrﬁorts

enbodi nent iIs - [0083] In a related group of
wiaiﬁouimtk&fdm@a@cs@mms fobnsly draden,

subs ) .alk ubsti r

uns ultbcJ 4#{]ut e&ﬁ% Sﬁe r%ld Fret rrgoeqt %ﬁagn%eﬁb ek u?]ee&’atlon
of @re GAHIEH A kylpadWistrtal egh of 1 LnStst kgt Bcation of

het erocycl oal kyl , substituted aryl, and substituted or

unsubstituted heteroaryl. Ais a substituted or

unsubstituted ring selected fromsubstituted or

unsubstituted 3-7 nenbered heterocycl oal kyl ,

substituted or unsubstituted aryl, and substituted or

unsubstituted heteroaryl. R is hydrogen.

Alternatively, in a related enbodi nent, R may al so be

a branched or unbranched (Cl- G Oal kyl. [0084] h

sone enbodlnents R4G |s |ndependently selected from

s s o P ——.



in the description of the various enbodi ments of

Formula (I). In Formula (X), I X, A, and R4G are as
wdesisroofsd above in the description of Formnul ap¢Y)S2005/001732

[0093] One skilled in the art will imrediately

recogni ze that the conpoundsép f the present invention

may be in any appropriate stereochem ca

configuration. In an exenplary enbodi nent, the

c ound, of Formula (1) has the stereochem ca
h $ Ly B¢ i BACKPbRNT LR bl e [ bO9a] grhndangl wherat bpening of
t jrent, the conpound of Formula (1) has the

st ereochemni cal configuration shown bel ow. [0095] Ri,

(R)z(iIRBms'«M, wgnci._uizdtiélab 3, pearip éﬁﬂlﬁ{&%iﬁi.‘?@r(?@)iwd 8 of

re.as defjne ove,in the discussion of the

a vra%ﬁ%‘h}%%%%"r%m LI PR CRPyses nthagi efbnhydhestatic
pRDIREHNES P 1 KB A kM idn YA | dhat! X ywaRDd (f«%% BBYne1d

have the stereochenmcal configurations |IWustra e y
betataan deig Xiwo arrigXI 1). 11. EXEMPLARY SYNTHESES

[ 009 The c u aof  the i.nvent,ion are synthesized

by a@oao’pdgr op%{%quo%nﬁ‘isngﬂ cﬁ'}eé"fan[gléﬂbrsilrﬁ}%%lqo Khgen oA of
they ntikgtt Gyreddmadsci cdfesddi ques useful i n synthesi zi ng
t he cgﬁ¥ounds of the invention are both readily
appaif&it land Fd&cedSBolie o bokssa ofl agkitiiesiapt he

rel etz jart mrEhe 1di §gUsSi low is offered to . .
11 ustrate chFEi%qo?%tﬁgcggggggeﬁkgﬁﬁ%ﬁgl5%5beﬁ%?llar to
FIfor Sdse but agsenblg ry sdvel compoitwls wifdhegiavedti®ng the
wa?omQVﬁy t.he dj scussion is not intended todefine the

E6pE TSI EECAIDHE 0P FdGHi on At BReaIHenit a1 ished ;

useflolosian pr epar.i ngat he goppewnds 19f 4

i nvention. Although sone cgﬁpoundg in %%ﬁ%%%@ﬁﬁgganOf
clampingdistaesses appld est doeec enifstaey oft ke sxompoatndlsctor

' racem ¢ m xture as, ei.the ,

R LG Be AR aGaE e i RE he SO Merwdgpstatic
patibeaazatedag tcohe dheetesioanated Series A

Ring-sat rated congounds are designated Series B.
[0099P3fh Schéfe I°BRAS R4picReBladngRpCesestasion similar

todpiznedsabgye ha di i.an of _F la,(l); Y is
OR3D, as defing& 3%23?.SE%%%%ﬁ%J?%aﬁd%h%%raﬁgﬂﬁhkﬁ'R4c
hydndsRaBicr psdecbifvehy, pasodehirned above. [ 0098]
Co | A-(]-6) are prepared as illustrated in
SCHE§§995 Aégééta%fylﬁbgog pRgshowing stresses in
sethi B6hEHEBBr2weREREX¥H 6 cBALI4eBEEE phelS L d a0y 5
base such as sqdign1h9d$ide,as%diuﬁlgt o%;ggﬁ%,éyfﬂéfig
wheel asduuingesribdingi when ahpopainddhgemheedsglaterally
VBIVdL nrt roani de. et hanol., . tert-butanol,
Sh%l?%—ét %ﬁ?s%‘%%r 9 YREPAI ﬁﬁgﬁyPyoF‘Wi‘Eﬁétéﬁ&% R&dS; ke)
actotdbmgdrbythe prkyeati ngvagenbnt eoalherdst Re1d by
h Ikglated keto ester 2. Suitable TVprotecting groups
Y95kt GdeaBened| tRAdPEAPBaRtEe groups such as t r
- but @xygar bopyd  (Bpc; ggbl' Typic | kylLating
agegts a?e prinarg? %%2%3%%{ cﬁf@}§$%1%9?%E§ri%és and
compar pref et abbyebenzyvahatt dessibt whgchrbhelacemati ghift
ing can be supstituted with a Y group (also referred
anédv ?%?%Pagl E?kdﬁb?n%Hl%@bQ%)WgFGégg]_Ketp ester 2
i's hyslip] yzesr@nd decarpydat e by aﬁ+ el fo
sui t abl e sol vent such as "aqueous nethanol ‘or ethano
CONRRE I p?lesentes oin avafevngresitt {eggf rbydi atkkali ghift in
' I [ cid). tp afford_ketone 3. The
Coﬁ%iéé#%ﬁﬁfgi#§ﬁﬁ%€& %3%%$rF%%to%¥ g?et%ElF@f?ﬂxWheelsf
tenperature of the solvent mxture. [0100] Ketone 3 is
converted to enone 4 by a Robinson annel ation reaction
involving treatnment of 3 with a base (e.g. potassium
or sodi um al koxi des) in an al cohol solvent (e.gqg.
nmet hanol , ethanol, or rt-butanol) followed by addition
of met hylvinyl ketone (MVK). The reaction is typically
carried out at 0-25 OC. This reaction can also be

T o s s



presence of abase such as triethylam ne. [0108]

Conpound 1A-6 is prepared by treatnent of 5 with the
weubdsamsnsk hal i de R4 R4 NSO X (where X is O, BCT/USR00OEN01732

in an inert solvent (e.g. toluene, dichloronethane,

1, 2-di chl or oet hane or di oxan in the presence of a

base such as triethylamne.[0109] In Schene |1, R4,

RAA, R4B, R4AC Y, RAM R4J, and R4K are as defined

above in Schene |I. [0110] Conpounds IB-(I-6) are

si m 03] prefiar.ed o riomas guardt el ikigtaonec® {Beheh@e |1)

accordlng to the reactions previousl escrjibed in

B F7of

COREEY SYERSTRS Sk | YR TS TFRUBT Qi grpyned

eﬂiﬁé‘&gfbﬂeléﬂl@ﬁaﬁ@&@ﬂﬂd e c£Xisi1as éﬂ@ BbBi@bntal tilt
trans isomer. Schenme |l exenplifies the preparation of

of Hérq rarisndsehevke®ts conpound | B. However, the

reac ch | I
iSgdishel betalp SR g at Rt o Mot lsr%m‘@ef o11%
PGS ﬂa&zﬂtcﬁp@l@gprmﬁﬂ@ﬂ fryrtw&ﬁémn@groﬁndihm thprior

a reduci ng agent (e.q. sod|un1 or ohydri d i n an
a?ﬂ(Wﬁﬁﬂrééﬁ%mﬁﬁniéd%V1%ﬁPERKW§ %f?%n i 1Ri @nfater-

cJ]aJ.ngﬂ AYRAYHEd des QhéSMﬁ{éféﬂmM hydride, and the

in an inert solvent (e.g. tetrahydrofuran or
t ol ugnE)Q] Deeittli 1yl dre tthedpasittic Fledetirat bgemet 2
various ratios of the, di stereonerl alco ols | A d
eSS TR HEY | 1) S TR bteat Ph BA
inedi@i®or | Ishdthind¥hy @ thaie @éc]@@lflél@ﬂfigufﬁe:mn of a
di scussi on of For Ya (I') above. Y is as defined in
faRhene tthe [PAd PPIPPoERS R NREThcoHAUchPE WakRer during
algﬁqus IB-7 and I B-8 may al so be obt ai ned fron1IB
ierme” | V). Scheme |V [0114] hi Schene IV, L4, R4,
and Roaxke as:diﬁn‘esr]_:mhdzmg r@ﬁhmimmc@mmmmam
above. Y_is as defined Sch 0115 T[eatnegt gf
CQUERFPIHLIFY rp%t%r‘@%ﬁ% %W.&? e%%’é%?a uEhSYg gt the
df% d reagent or an organolithiumaffords tertiary
co s IA-9 and I A-10 (Scheme I11) or alcohols IB-9
and 1 B-10 (Scherme 1V). The reactlon is carried out in

Dﬁhirﬂ&% fﬁ%%ﬁgéﬂc& APk CLEGANPEGLUr an oF 7%"2?}36

\ZA“A A" man e \xe

| A 9[@-@41]50h@1@féﬂﬂﬂn%%d151 =S tﬂ{t'd dB@idds ( SehesP 6 and 7

I'V) can be separated nmeans wel | -known in the art
smhaiasc@mbrmh@@rapw DF - @l%@wguégw@ﬁ ageREReny to the

IA— 2.4 L n e

ettt l%P1H% §%%$s€%%s on of 1¥%ra9 Pg%?§én§%vgaaeral 1 The

cllaﬁpﬂ&_ﬂ devSehet® taphbbe anfl ReihgJuaeé tnuavdbebiet slde

R2D, as defined above. [0118] Al cohols IA-7,_8 are 1
gBbHRF ¢ Sl PR ol%u%%wa%%ld d%%a‘l%%wésa*ﬁyr??@aﬁﬂsﬁt numera
3V\i hF base (£n9%xs iém%;f‘ygrdigﬁ}%lénsﬁaeaﬁfﬂha@r in which

(e.g. tetra r of ur an,

thé/W&Edrnel@mﬁingndavde& Iomammbd byedddntilvdesf mgdel

ro sub unsub ut e | kyl .
ol T arore btk el fon. BEMREC e BhRR, BY hbo: Meghine
T MussHbst ¢b Ut e @l Y| Therwepbst &1 4hgengr dutsubsti hollad a
heterocycylalk | halide, as illustrated by the
simh@t$@n1@¢mthctq>rfW@ﬁerAibr@ﬁd‘szheﬁe Vorlspﬁﬁpar“Dy,
ac de v ch. a c y
afTiapaEry ShaEE R LA, e P ee ) TR flgertical
p@@hwﬁémdﬁlthththéogﬂmh&erlsosyanhhe bothashaﬂaybs of the
halide in an aprotic solvené ée.g , tetrahgdrofurg&, A
Wa@@ﬁn@%?l?%rﬂ%ﬁfaéméﬁdg¥ﬂﬁn B) PR BARSpF&¥Ence THfSa
base (e.g., triethylamne and the like). R ng
saturated derivatives such as I B-13,14 are simlarly
prepared fromIB-7 (Scheme VI).ScheneVl 1B-12 [0119]
In Schenme VI, L4, R4, Y, RLG and R1J are as defined in
Schenme V above. [0120] Conpounds IB-13,14 and |B-15, 16
(Scheme VI1) in which RLG and R1J are hydrogen,
substltuted or unsubstltuted aIkyI substltuted or

L T Y 1 1 . " . L T Y 1

Loy




unsubstituted heteroaryl. R2M and R2N nmay be conbi ned

wWth the nitrogen to which they are joined to froma
weubmstwsost ed or unsubstituted ring. [0125] WheRCRABR®S@01732

group ot her than hydrogen, conpounds |B-13,14 are

prepared by treatnment of IB-13,14 (where R2ZMis

hydr ogen) with the carbanoyl %allde R2ZMR2ZNNCOX (X =

ad, Br, F) in an inert solvent (e.g. toluene,

dichloronethane, 1, 2-di chl or oet hane or dioxane) in the
ingresere e It reedmsend yudrakl ¢ Yi st hof atrhmeﬂa&npeuadsfaces

I B-15, 16 in which are si .
Db TR T BRCT P TDIE CoRpUtG PRLASLAG- | It ie
unti At JAE disat il %&%%@da by @t 1k | @8v0&e | Bhat

W th ammoni a as descri bed above, foll owed b¥ treat nent
hcwdsh WOLHD FRGSE @émdma}n PRGN ARG BT k“y’ili ers without

Cretrlo§ 4 a?rgeéﬁ %gﬁélﬁyt}k?%zﬁ?(\h%%nyl nert sol vent

such[oami]ol ua@e,alcﬁoclﬁmmelrhangs 1 62-a1'ldzm onﬂ&t heanie -
or di oxane in the presence of a base, such

IRy I E ICOHIOAHRRS | s, 85 | FLGHE (9 Rofing wigels,
l a

SITERYE MBIy By AU 0,15, T b5,

rd<Beks, ivelin wid L dRE asd JS@R‘ZBZ&F@ESSmielcprmd$ed by

TR o5 ot Bl LA S S e P fgepectiveny.
THARISEE (Whie dediSgridsidis dde ifadd fHeréasel yent

(e.g. toluene, dichloronethane, 1,2- dichloroethane or

daﬁcmamt@?on pihe b sin o bimandaze asmms][p%tlcu ar
o(ﬁ%ﬁ¥r%%é§n fgg%%%&|n1no co#%%ﬁﬁgzlﬁil%%gand gﬁg“i?b.

THeSChe e N\ Pba'aramcpr's@arae@b fuosd | o adiet Baguish parts of the
respectlvely, treatment with a hydroxyl anmi ne

]o?ffaﬁ%iﬂcl%oﬁmtt%%% Q5 ERRahbpht wheel
' r d X
o Sk Sl me g gre i e eug b5 2
hyflaret & i s qresd s mcﬁniamkbeampmmwmwmegrmdar 3 by
wean such as ﬁb

h
FRB L &9 d %ﬁ#%@ﬂ?&q&}ﬁ #9129] I'n Schene

VIT1j0dds] R4 pand R2A s &rswrdafd ek idxd herl sems sgeinding
of Forrmula (I) above. Y is as defined in Schene 1

whesshee . 94 GIBD] o b s BBl ak by prdgrat bephs anpdwpafh wheel
Schene | tane 1B cC gat e es
LR 10, ca b R oo oy B
wieElnples drickaibrente afendral Ih pcmimidikyécﬂl Fbdi ghiadengn
the presence of a strong base such as nbutyllithium

ewqwq .vréeth R et i EOTaRente stRfeRscenter of the
wa gl @ 8 ) gf&f ds dintprdedi et ey é’%déﬁﬁﬁéﬁ BE1ow

to est fected by treatnent with mercur
tH9 qifémpmtec;arcdf a st noafeadil dats ucte dsotpeeochdbr ke a*aaﬁer, and

n a prqtic solvent ch_as pethanal . Coppound ] B-18 .

e tﬁarﬂé) D2 i |?ﬁ%ﬁr°€n@ﬁ%s‘t’? et {:Eﬁl‘,’"afer S
cstthst | t ufiets ndnsabsind Ueeh Ret 8EPEYEL 0 &Yl of each wafer
substituted or unsubstituted aryl or substituted or

W uires ubsrundut e eg errrirgticr e p?lép%ﬁ%tb‘?ntr@'ét heastopne of
8 Mﬁth ondi ng_s

ok SR e O 4 ST hAA ST GRqr el paive

gﬁl‘fdlﬁ@dﬂﬂ&]lB i Thidni £dc RPDiatss Sl,tb@dimglt’e]de oa‘semlconductor
unsubstjtuted al kyl ami no, substitut or uns bstltutgd ,
waerTe b Gl | RRE Kyt Rt PRE VeRibsERE LB n%n‘%%% Ptdfegnd °b in
aryl am no or substituted or unsubstituted
het eroaryl am no are prepared by treatnment of 8 with
the corresponding primary, secondary or tertiary am ne
in the presence or absence of a suitable polar sol vent
such as ethanol, iV,iV-dinethylformam de and the I|ike.

Al ternatively, the am ne may be activated by reaction
mnth a trlalkylalun1nun1reagent such as

. ' e ~~



5L4, andR4 are as defined above in the discussion of
Formula (T). Schenme XI1[0137] Conpounds | A-(23-28) are
wonepawsd4as illustrated in Schene Xli1. L3, R3pCRAB2005/001732
and R4AC are as defined in Fornmula (1) above. R4K, R4J,
and RAM are as defined in Scheme | above. [0138]
Ketone 12 is converted to endfe 13 by a Robi nson
annel ation reaction involving treatnment of 12 with
abase (e.g. potassiumor sodium al koxi des) in an
tlz¢ cohahp oy véavice. §. ofrethangkindehanol , Adsor in the
.-butanol) .foll owed by additjon_of ylvi.nyl ket one
iR ehe PhatiTan YePTun: bal Fiec SFFr oY BapELAtacogad 11a
cde mdPe sSreeacivencsahal eerbespahningd QHEtWtAnAing wheel
ni trogen-contai ni ng base such as pyrrolidine,
9% d | erReabeo NBPYPROT e het ivie ahoabﬁét régbbl hgdroggagic pad
n e, t of. di gxape) fl . e tyre ..
o1 | DEH e o0 g Ard and) FUBRISF ROR:CLDe30) TPagkas the
sdmi ecandbetr pr epafed Wnirnacevhe fetvhcbyltreat wafibtrotlidping
w th nethyl vinyl ketone and base. Conpound 13 (L3 =
Aoyt cRat R TivECh 2ot BR3dR aarpeTBYeBaAReHCL AT ABEI €81 | y
c@fféé’ﬁ?xﬁ&’%ﬁ%aﬁrﬁﬁéfﬁ bdebils Xg- ihehhich bééﬁlpg§90§ke
Renoval ofthe  JV-protecting group Z from conpound 1
fixedotwnphg sheflennbezdshandardacwateriohsmpsughdasice in
treatment . with a, chl orof ormate and sybsequent .,
VAR f yoY SO 2| REeRIY | CORRTTRBIA BRI B brOFRE: Bheel
md e | tste PRERYEu ST 04 PEFBL 823 EhEYHoCALET @EBEPBL €rdRdthe
a-chl oroethyl chloroformate. When Z is a group such as
sqre eptleot etryoRrti®nacconpl i shed by treatment with a

stro i d h -a j ' n .

et haﬂ(g?fé:jor vs\%{%‘gjt% ul?)frloa(ge ég&%&cixﬁf%ﬁa&f%@p%%eqemce 1
sHdird Oin Cotgpoune dd 23, nayrbeg pyepad edgbypakkyliahi oahef two

14 with a primary or secondary al kyl, cycl oal kyl_, ’
IHERET R PSR Ry?E 21 AP kGRS %thlayéF%a%FaPkyﬁds lla and

| d i - : Jay

e S TS T (9% TRV TRe PEERREPE ™Y ampoge
réInt ten pfes enckd bfig athe dsenhgoadentosughfas Wodhemebetween.

bor ohydrj de or sodi um cyangborohydride jn_an inert
TRS | Vet RT ¢9SHE R HFRT 02k hafie) Y #5947t EprpaRal1a and
1ﬂE¥é@EMM@fﬁéfﬂié§1aéyémﬁinﬁeéﬁéﬁééyblnaﬁdb¢3ﬁf§§§b@6tively,

by treatment_of 14 with an aryl, heteroaryl halide, or
arbi;rm@d%%i@lwpma presapees ofn atkeppefesr Wpahpadhedp hold

t . e I te, | adi I .

R A R
irCanges ndlet # P Shamyidher psepared by acylation of 14 with

a primary, secondary or tertiary alkyl, cycloal kyl,

het efR4R oalR§ASTTEME AAEHLC WML rddF i al &yl the
B RO 1 D3I 111 Bl 1! FoREOhT C¢ O 1 BREOYT Buring

sol vent i n the presence of a base such as sodi um
ogemhiniomieyhité ed hytane neimgd ddeldnkeed Ajérenallyeby,

| A-25 may be prepared by coupling.of amne 14 with th .
rGRSTRRTT RS Tk 11 & BRYE | it R T Esints Bpration relative
t S WHAR L3 O | heti ALY, WWEEL 8S9a and 9b. As is known in

N, Ndi cycl ohexyl carbodi 1 m de. [ 0143] Conpound | A-26
theheret RAK detentr cgercorgobel pr ephr dle byrivearveat 16f

| rlamry econ ertlary,.al

orbfbl ot AL Yy GERengery BE LeAb e naerared by
b aainvéal kylFigocyanedenéd an & neetipshéyendt (ehg. wafer

t ol uene,_ dich| oronet hane, , 1, 2- di ch| oroet hane_or
EQiREhdyhe WP RAR sy Help DePer tRancaybFagenxis WC

compound | A-26 may be prepared by treatnment of 14 with

t he carbanoyl halide RAJRAKNC(O) X (where X is O, Br,

F) in an inert solvent (e.g. toluene, dichloronethane,

1, 2-di chl oroet hane or dioxane) in the presence of a

base such as triethylam ne. [0144] Conpound | A-27 is

prepared by treatnment of 14 with a primary, secondary

or tertiary al kyl, cycloal kyl, heterocycl oal kyl

o, o o



secondary amne, or tertiary amne. The reaction is
carried out by treatnent of 18 with the am no
woaopmasist and a reduci ng agent (e.g. hydrogenpCTmsR0081001732
bor ohydri de or sodi um cyanoborohydride) in a sol vent
such as tetrahydrofuran, ethgpol, 1,2-dichloroethane
and the like. [0153] Conpoun of the type 1A-30 are
prepared from19 by treatnent with an acid (e.qg.
p-t ol uenesul foni c acid, hydrochloric acid and acetic
(cgitd)al nsal pat@rgemdmehly (ecgrespendsetowadel fonbal axes
with perchloric acid in an jnert solyent (e.q.
448 HIDARTATE 1112 HESE AN VEITEDS Ford 12)) - At
£ HORULAT | NG G UGROQRT QO 1R RAGRPTOR AGTHY! I £0354: The
conpounds of the present invention can be tested for
wafrsl W sand greledeorin coprP Pt opediFest ipee hbasoBe another.
assayi C nds._ c b | afi : .
Or{:ﬁ Ut ctg%iv%@%gsr%%e%?%régc%% %ga?}é %ggs%%rtn%ddlrecuon as
tihengifer TWpigdl tye conppunsisatnésthe anroppbsibgediireation
that are capabl e of nodul ating gl ucocorticoid receptor
tadih®ivafey- sel ectively binding to the GR or by
prev | i gands, f | i gt e [ vSPEB:atic
enbo |rfieir1]tgs,giﬁ1fe co omﬁlcﬁ?t?x%bﬁ I&iptitjlwc;' ?r%%oﬁy 2
padd atloxian@ffBotof Thlee ef nvent txenprar yhawsays greater

di scl osed, herein test the abjlit onpoupds.to
AN g IGBr R [bl hETet P15 SoF ebeFbeffaRPHA oo Pad
1ide SR £)s prevenis Rligensdse ftra bppdbnggt eithe GR

(4) nodul ate the activity of the GRin a cellular
hsestat bodpad 15Y - exh$ bfannon- e§ent okhe two pads lla and

ffects.Binding. y I 0 e ' Sy
1 i oG RY AERP Fatit Bt Pl B SR AEL IR T St o
ihdds cofpeieh wothen. | i aade 66r&R, oslighthe left pad 1la will
dexanet hasone, Those of skill in the art will .
be T Heed hit LR hik euBer st aorbeRabf 2ua§ECFEPh&PPoPH the
| ki bi ndj s. In sone enbodinents, GRis
rﬁgg?ﬁ%%%b%?%diaﬁ%ﬁgaé%ﬁggled GR l'igand and then ,
cont hee4e] wi tAs ashast oorpiasmd.8 9B s tlypeleft hydrostatic
C etifive bindj say y also.be referred to
PHUBHA 18 GOBPROING Gropl Aeaneht Cdsesy ATraPa: o as @
s{fe OuimPl4BCESAER Phféheyquanhyt ¥yrotekbgand bhundatfer W is
CGRindicates that the nolecule is a potential GR
ihbdstaabed Mtehaatewely, Fige. bPAdprRg 88 kot espw this
ound to n, d, dj : W a b d
rE AP BRBbana. T s T4bEar ey pa SFBEtakitl blataa Raeda
dhmeecsr bbpdipguassays 1564 .Boih) dandck bbmiiing surface
assays and conpetitive binding assags can_be used in a ,
aveR | Beying HRPTERERT WorhaiBY YRETFbrREt STnapopE 200 om
(BRI AN, 1 NASE ISALALY dAUNAIATAY So A1 RECRLOA to grind
I ndi ng assays. For a description of different formats
standdirddvajeasshysingndiadengrsonperi ekewpbendiofgabout 300

: d di t bi.ndi i .
O A
m%&h% 1994, sEnzyrerLARUA9ASSAY¥r End. slBgdle, aeea, wiRGout

re

ss, Boca Raton, Florida (1980); and "Practice and
dabavt ynef LEamyhe| Aroneastaybe” 1pventiogen, FOELSHAIELE, 2

o oY ST ERBe PRl FERAr D CA RnbE ey dam (Lo e 2 207

meaghfet.which is incorporated herein by reference.
[0157] In solid phase conpetitive binding assays, for
exanpl e, the sanple conpound can conpete with a
| abel ed anal yte for specific binding sites on a
bi ndi ng agent bound to a solid surface. In this type
of format, the |abeled analyte can be a GR |ligand and
t he bi ndi ng agent can be GR bound to a solid phase. .
Al ternatively, the | abel ed anal yte can be | abeled GR
and the binding agent can be a solid phase GR |igand.
The concentration of | abel ed anal yte bound to the

e oy o o N a 1 * 4



Exanpl e 31. I n another exenplary enbodi nent, a

conpound is said to be capable of inhibiting the
woioiomaspsef a GR ligand to a GRin a conpetiti PeT/US2005/001732

bi nding assay if the Kj is less than 1 nM using the

assay conditions presented in Exanple 31. In another

exenpl ary enbodi nent, a conpbﬁnd is said to be capable

of inhibiting the bindlng of a GRligand to a GRin a

conpetitive binding assay if the Kis |ess than 100M

usi npoe4e] assay memidi de@nspr éSiepd ed iandxampl 2 Badyl h7a of

t her exe Iar enbodi ne a co und idto be
S S T SRR R e L S S L P (Y R B
iffedihBe CPMPOLLL I VE PhadAgeASRAYuFInghERK §§1ha§§g
than 100 nM'usi ng the assay conditions presénted in
ogaeplen 31.Sixn hydtrhetabkenpbakgtendbbdi nepde, a5a, 27a, 29a

oGP oS3, | PG FRPoDL, oL Lt B4, L

pdl el e dsGayerdl i Peridisllgssbohana 1§01 pkitigi fgethecpening
assay conditions%ggesented I n Exanple 31. | n_another
CHRA Y IR thar%%%%%% PemenRd B8abecéaphpl Bad
e ngk n f g t LN
conp2$|§%%%q%|%%l%géaggaghgfpt # fl?%338 g%ﬁig B%F
waﬁﬂfmsidmaE&sayl@mnd1$|g@nepabkpnfbdtlan&xﬁnpéeosl

161 roughput  screenin hods be.u
h}% SRty & R Runbes GPUE0: BT ane nogaRar s i ERSte
StroChhe COBRONNG: | L1k alihesnt 868, t heR agneened, a
|n one or nore assays, as described herein, to
hydlerstidtylc hoad wibh angreepbefew¢pathsousdx Bhdnpehptic
r_subcl Ses t ha ay e e
p%@%raclerlgtl% Rt %Our %Q%§§ 10%8%%d§%%r§%ﬁaﬁ5 gfom the

é&ﬁﬁnéﬁﬂtﬂékﬂﬁw¢ﬁﬁlaﬁ mell knomn to those of skill in
the art. Devices for the preparation of chem ca

i br bClClFe%] ar &heorifer dhalSptRtEl T ArE stz @23agsrsa,
R A i s K e S K e

aF@Eﬁéﬂallyjnlfﬁhmfﬁ&éh@imk dMédi pon ear@edfiotde MAJL 1la.

I-B ed As 0162] Cell-b d I
EagtbIROReRT o ot 1P5n B cotai na iR 15 gbeggsed

idt DI S Odu PPl a3 QMo Of LiRE Ly F &Y Qid@RfQMeawa, and
conpound of the present invention. Exenplary_ cel

eagipelnahades ane bat isely atbat dwwgtmal heldevabds dfat Ard
nv |on i ncl ude a Lan cells_ includjng
PR St o faBs opnt 14 Daaisey SEe. FobRa B

cm:r@l@g&ﬁasmsg neipdil 1 Sw @@ﬁp@mé sint@stheefbhse apd of the
@%qﬁhocyte such as T cells and B_cells, |eukem as,
p

YiRpHeraic RPAE?CeclPEMed oy (@i A HenEeprocesses

r obc?/aéséf&[s?r%%é Iug%é:gée{:% %g@%%e%%?%nffér east tunor

cel | jyosnvjar i @t iddncesrfeariciondarma g igeer \8 cald cek ci ionesn be

I I | | d )
sk STt | o AT a7 SOTIRT Rt by SRAsPICorpa and

2Fan he p}féa(méfﬂd CPl 4 sa L émaﬁﬁléﬁwrtﬁé hgimtYBESe0bnd
inmortal cell lines. O course, GR can be expressed in
shage s tMmecdtemotl@xm@sslhmswlbgénm@ Ve si packeterR2la

cases nents s So

T G P RS LB e 10 Sh Tt el (223
infyl; e@dﬂc&%ttsh@tSaC%ﬁ%‘Etzaé @adwi vy anigur fGRd lag@ulsOtaraaoout
deS|rqé% the GR fragnents used are fragnents capabl e
2°bf25%i ¢ -PRe i’ gandsd( pogketger8AebRgsdR@) each have a
Al ternatively, any fragnment of GR can be used as a
target to identify nolecules that bind GR GR

fragnents can include any fragnent of, e.g., at |east
20, 30, 40, 50 am no acids upto a protein containing

all but one am no acid of GR Typically,

I'i gand- bi nding fragments will conprise transnenbrane
reglons and/or nost or all of the extracellular

o Y F NA ™~ a1 o N .



[0167] In another aspect, the present invention
provi des net hods of nodul ati ng gl ucocorticoid receptor
waebiswmwsos4 usi ng t he techni ques descri bed aboveprcTusams/ 001732
exenpl ary enbodi nent, the nethod includes contacting a
GR wth a conmpound of the prgient i nvention, such as
t he conpound of Formula (T),and detecting a change in
GR activity. [0168] In an exenplary enbodi nent, the GR
nodul ator is an antagoni st of  GR activity (al so
synfare cred Praheias3 s algl ewdcd t6cdinf) rec@pttotal pocket
onj.st') orticoid r pt or t j st S
= QELA00T S Dot Al UPPEOLL 681 EEPLEr (T BAPTL 21219 ana o
ratic hopatdtal | poakett onpt£4ed yaiehi bt Shé anbagoAyzes)yface
the binding of a glucocorticoid receptor (GR) agoni st
aned Pf dhe iRH LHPRYHE het1¢- or Thibs uFaFieofefisBe other than
i . t CnhbiLi s . ‘ .
O S i e L e T Re Brg 05 5P e e R figvention.
Fagamatpld 0169 #at ko redatled aipdodi 0redé , othte&R. By
modul ator js a specific glucocorticoid receptor
ORGSR (P HerRATE T SpbI¥ i ctbi URotBFERes| area of
ed@tept oA BHN Stanefere {9 AVEOIPOFEteMh .93 in?); a
conpound whi ch inhibits any biol ogical response
sufsents vk ¢f radie of epekelos 25 GRS AN’ agonpbouby36.47
referent.i al | y_hjndi h rather. than_th ,
Cmﬁiﬁgfg%oéérkrc%ﬁg geggﬁngg(%ﬁgg % ggFHrP%ePOF§e§Fe39 and
3enhiodiamenit 4 hesspad f(i7¢ 4¢ ueBtor t Acebdalepepket surface
antagoni st binds to the GRwith an association ,
arSShtakthg RE1Ahart Pad 1easts 13096 R3es6 tfEn (3fe R
: r anet hJIRN |.f ;
T oSt £ 358 Saent ot aft aton St i Te fe @qd verling
suwifidrearamess s athart o atithd Ke)rk hag h$1$rﬁaa.cda easta for pad
00-fol.d l.ess than the Kd for, the MR hi another
]Jém&ﬁﬁQRﬂHF %q%a%$eéﬁgﬁc%gﬁﬁcbiorticoid recept or
ant agyH st bipkdkek® the GRAMANR AR RSP 37PN and 29a and
constant (Kd) that is at |east 1000-fold |less than the
3lRd MmESpEREIVRIW. SPIARMECESH Rt IGOVPST TN €f on

OB, AHS Bt SUorT MHTT R VI iest Bhal NacRORT paFed bY

veaaipesl td:0ns 4Mpi S padharapcewdsiaily areepiabt®a are
exci pi.ent and a conpound of Ih%%Present i nventi on, .

IeRR?ld 15 ROV NRFTARNGTL Porful 447 195 prlewiRRA Bbovevhile
dAk conpouyls r .

P pr erZJC:'aEJre2 and admini st g%%%h%elnapaﬁjmégﬁee%%%%o%}?&%a%?w dda.

Paudredret % el Yiepicoad ghysagel foratovdrpdchrepa2sd i and 27a

include tahlets, pills, wder, dragees, capsul es,
and Qe drimped ey el el Genfly a0a, bue
ar®U SRR D a1 fGom HHd i 1 WiNGePd ARty 448 and 27a
patient. The conpounds of the present invention can

logladebéhanidhetatemrad Bin itdiectiagket tidration, about 15%

i ntrave sl intra cul ar| 1 nt.racut aneous| vy, .
of IS e S e Attt 9, LD T rapart T Bhaap T yzontal
axAlss @44 .he O et miess ided derain @and®s without

adm ni stered by inhal ation, for exanple, intranasally. .
deRgditiingh AU tt)ﬁ?e LORSodS T e Pricdent Binveempapison in

: 14U st-ar e r r Y .5 4kN r
R o o o B A iy B ocker
sunfiarceo @edr id tocaacagl el Lovarthe madrediatizanitaks axis 44!'.

i ncl udi suppositories, insufflation, wder s an

e, Bt B MRS TP et ik (s below
i nhal ants, see Rohatagi, J. CHn. Pharnacol
35:1187-1193, 1995; Tjwa, Ann. Allergy Asthma | nmunol .
75:107-111, 1995). Accordingly, the present invention
al so provi des pharmaceutical conpositions conprising a
pharmaceutically acceptable carrier or excipient and
ei ther a compound of Formula (1), or a
pharmaceutically acceptable salt of a conpound of

NA N1 .



magnesi um stearate, and, optionally, stabilizers. In

soft capsules, the GR nodul at or conpounds may be
wdizesmbsosd or suspended in suitable |iquids, sBCH/US2005/001732

fatty oils, liquid paraffin, or liquid polyethyl ene

glycol with or without stabilizers. [0177] For

preparing suppositories, a Ib@/nelting wax, such as a

m xture of fatty acid glycerides o r cocoa butter, is

first nelted and the active conponent is dispersed
ashionopenedustgasder el amp sy bjoster appyiedhennbheenafer by

o TR TR 04 1% DE oA Gl B “BESELER 2o+ ana
el dhdved 04488 - £iGyi eofmim preparati ons include

sol utions, suspensions, and emulsions, for exanple,
wat ef0 @53 hat /sy | % rdndy| SAe cthew| the opsrcfwbar grinding

arenteral injgecti [, Ol epar at i can
e dng o £ i ot ¢ ot td LA B st cne
bSBf Ut THof [ e Wy dapieoasi Sopadli DDs sndt abl eited andl shaped
use can be prepared by dissolving the active conpagnent
fom wrecivimg FEHrdERSurRest e92 oF BFangk, theapsfsand into
i]lizers. hy [ n deskred ous
o L L PO CaP e ey OHE
gxirspiets i wige ¢ heatid med fedi ardetll aettvetednponphéntom in Fig.
ter_ with viscgus naterhg such ai%natural or

|,

Syt Het FeGRAECT rRRFIMERT it hy P eRFFAf b¥eCOLhaFRAPds to
rSHOBYAE Y] £ebT Wb Psgri ISR XYRESPY baRT AYhCel) ulass,

sodi um al gi nate, pol yvinyl pyrrolidone, gumtragacanth
rexgreil (rin He athe, operiey spefsi blge of Lestragedgeadsliacha

as. . a ural |y, occurr. h i.d e.g...lecithi ,
=438 08 3 S RO Eh (R PTOBERG (20854 8- aobEL B! i (3,43
id)atdnd agi dhi é€afice POt yeoxy epdyl ghersl eatgee) ofathe grinding

condensation product of ethylene oxide with a Iong_
WhﬁﬁﬁrP%ﬂ@%%a¥@@l%ﬁ%bh%?P?%@%.?dﬁ%p@%@e€5eFH9l%ﬁén ing wheel

I j ne.oxi.de
oS A0 oL EPNPEREOMPLAGTEL JonEralLy om0t order
ohextvdwot % eng. {0 pod yoxyet ihese dbsbahoksnoan-beediéferent

or. a condensation_product of ethylLene oxide with a
wip e e e s Dh HES ottt voE oD Re Ve LT, o
anhygsogle] (e.20 .alRQ Yeheiat hiene s ubktade 32a of pad 1la

nono-ol eate). The aqueous suspension can al so contain
coypr pesreeprensivatblateaye 3 4e exhgndongnappupgl the

-h b | Qi
o B SRR HE B0 5 R, oy 5551 SELG,BRETL 3, OBEG0%10

DRgEN Shamtshs ASe Sdle I @S€igRSPad Liayrerofes@febanimeral 36a,
Formmul ati ons can be adjusted for osnolality. [0180

ayg sPrTRE yHe dt e erabied FEFRRPR epat dPrbisCWARER aﬂeteau
j nt t t sh |y fo us t
3%?qﬁ§%r%%§%§%%ﬁbﬁ%?br§%é\l zzghi %lg%f rgrtl(iio%la'Sucﬁ
réughiy dosseentncthaiped of e onsgisnspeasisnsecanded into the
emul si ons, These preparations contain, in addition
rR PR U7 DOHPOTAAEE 1 ROT 7 afhes { PRvBiaY periphe?d)
e®i@1d zen$ L eiga SFtihh&iaborPdondt YEablateaus 34a of
sweet eners, disSpersants, thickeners, solubilizing
regesits, 2hnd 23, |2ke. 0382720 | Champengi bpsceannpthe wafer
formul at ed. by. suspendi ng-a CGR nodul a in g
W ot LT R PR T e S B amblieF O atbEes
wLlOC aheit £ @it he Bl el i deiate bhafseeh as |iquid
paraffin; or a mxture of these. The oil suspensions
can contain a thickening agent, such as beeswax, hard
paraffin or cetyl al cohol. Sweetening agents can be
added to provide a pal atable oral preparation, such as
gl ycerol, sorbitol or sucrose. These fornul ations can
be preserved by the addition of an antioxi dant such as
ascorbic acid. As an exanple of an injectable oi
vehicle, see Mnto, J Pharmacol. Exp. Ther.
281:93-102, 1997. Thepharmaceutical fornul ations of

o o T Y o .



primarily based on fluid volunes, viscosities, body
wei ght, and the like, in accordance with the
woaodsioosisar node of admi nistration sel ected an#CThs2005/001732
patient's needs. For IV administration, the
formul ation can be a sterile njectable preparation,
such as a sterile injectable Equeous or ol eagi nous
suspensi on. This suspension can be fornul at ed
according to the known art using those suitable
di spE0&sHY orRenEtrtdingy agentiso aﬁ‘mgsuls(pnerﬂnijrah:goa’genie pockets

The eri i njectable preparation can a
2R e 1% [ 150ctae 28t ol e ctephntntifs g fruia
ﬂﬁéﬁé&bﬁ ﬁ@%@néféafbf ﬁﬁ@ﬁ@&@@iﬁgdflufat1ﬁEoSQhEeBbckets
such as a solution of 1,3-butanediol. [0186] In

Chaiores @mOdihbwstr@h@ddebu@danolm@shuwat:h@nstbe pad
ventl on_ can I e i SO

bog 7Y SO P RAPRE E LYERED D LAE: 4a°o0kel! BO3OURR

s@hsioe yiies effl uid efrolyagn@koyrngl | fgam@ISSaht:aéhedoto shown)

the |iposone, or attached directly t

tQI T RRRRIEREF de, TRPaE L BiAdi e ofgﬁ??‘écénﬁﬁnﬁhﬁnEoskéFél gla,
23 £Cepsor 94, the, Ceéhdrﬁéa' ﬁﬁhﬁgﬁ' Pefag;%fﬁg%ans@xnt

usi ng 11 posones, particul ar er osone
pEﬁséummadmwxm@sopegandensgechftbatotheaf@eudcehhé not the

e_ot he referenti aII dir ed.to a s cific
ol oAt d A S e S TS P S ik Bt REGtbns ofn this

mddHOr I hend af D@id Cot | SobRet Vo1 ( S£8a, €282, Aa, 29a, and
Mihamed, J M croencapsul . 13: 293- 306, 19@6 onn,
3@rh01¢i)|¢he Bff@f@sh%overtsl@@lalymsthwgga@ gbampAng plane
73HO§ arm 46 157%, 11? T st%:?]?]c:)) §7L Th?ubr cated
rnace Feal prepa fon 1S pr%?era ?y n T

bé&)ﬁm 410640 o SULHiAGrivatheeps epsat 4DDows the wafer W to
subdi vided into unit doses containin appropriate

%Pafrﬁiwe%tﬂo‘fet% e iR chhpokent . 1TRL dWFtrdogageding
Cont %ﬂ NGy B PRCKAGREh PEEDRL2LH 08, t@fatﬁ]?&hﬁggorce of the

ng discrete quantities of preparati such
ppAacke ek trabdet ded capsudes]y antd poekiets Rhayi aBs, oESa, 27a,
anpouhf Al so, the unit dosage form can be a capsul e,
%%%het or lozenge itself, or it can be the
appr Rﬂ)’S@]t € rﬁif&iﬁfe of 1 ashew dﬂ%%ﬁcdﬂhd}@%@%&cﬁé’t{énzla,
[0188] The quantity of active conmponent in a unit dose
298 eparchtd U Fmyndee vaet @bl oritj vefedeneento. 2 hgftohalf of
10000 [e [ I 1
o Ry TR it B8 it ddobifng Lot SEPtrRGRe, RO
Rzam,plaxﬁo'amm ﬂmhctdmee ppcwmtt:i/ozofof hee aCHhyLaTOSPRGBENDE the
The conp05|t|on can, if_desired, also contain other

%‘”@%“t it *@aﬁb@@l‘ﬁa%eﬁ% of/ PRENEIDS? FeR TREATRRG 292,

radDR (AR, VEASTER, 1 GOl B RECEPTORS. LO289] o
er aspect the present Thuention

thﬁ(nnxhﬁn&ﬂrmﬁdmeiI& ¢Imse$eatmeadg®f4hadoﬁogdendmng wheel
ocondltlon th h nodul ati on ucocorticoid

a
T e fro s, S e ot ERNeg BRehcapening,

wﬂf&@tf@éﬁu}; @&ﬂé%ﬁéﬁdl@dt@rgﬁirﬁ&£ﬂgVﬁhéé@“f‘bt@ﬁlénal axis
conmpound havi ng one of the fornul ae provi ded above.

6The Zgontusteratédct dietanceoiiyl ai s ngorpenstant around
cortlco e 190] | | e
eqaa eés?C are caéf)a Iél ?e‘b%g n‘ﬁ%r%@t%@ﬁg{‘ £l u%%%%r?ﬁ%gi
bdEcapteaid Mol ubetlasts . 2fasermlmmmbﬁeasmsblaéﬁsngnzbademn a
maj or _psychotic, de reSS|on mld cognitive inpairmnment
toR \RIKbDs| SP/YBhEHEd Bl y%b?t@qi%%n%%l E3RSRE Hro®rakput 104
anti psychotic i nduced wei ght gain, delirium cognitive
i mpai rment in depressed patients, cognitive
deterioration in individuals with Down's syndrone,
psychosi s associated with interferon-al pha therapy,
chronic pain (e.g. pain associate with
gast roesophageal reflux di sease), postpartum
psychosis postpartun1depre33|on neurologlca
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the cerebral spinal fluid (CSF) space, in contrast to

admnistration orally, into the blood stream into a
woadys/esosity or into a lunen of an organ. Subsramtisalosyo1732

hi gher dosages can be used in topical adm nistration.

Actual nethods for preparing,parenterally

adm ni strabl e GR nodul at or f&gnulations wi |l be known

or apparent to those skilled in the art and are

described in nore detail in such publications as
mmehénbt%m>stowamdathéebo@t@m aneneh, thea pRekept bp about 112

P12 ST OL b O, ORLIEL e e sane

fcpdﬂagﬁcmawmtzzaa)l comxﬂi&l ngiét &cepdrbat &hd ORDE hare
|nvent|on has been formul ated in an acceptable
reRthely | forHmbe B deRUrPHE arcBppFapr Vat £ScdRpapfiepockets
df [ con n
bbbl edt aietacat eny, ofsap kpdl caveacOnLlATor sbous
1Mbuhd (et ude), andy.RD3 n}savmglamabwcefnabguthe65 mm (6.5

fr ency and nethod o adnt istration. In_on
r@nbt}g?%%tva 428 | IRt FO S FRBVE FesP? eE\S k??afantﬁ%a'
rddsattBd1of . detddd A d s @a husagD W, b@cwﬁgéaﬁt%d

nodul at or 'and instructional material teaching the
radiich e et sfr@cetﬁ)s%@% ardl Reheday ebof nerpdnssanat wvohhoht

196] %h t erns and expressions
AR e BR e T R herat T e R hs tor e of

descrdqeion aﬁ@m@t 1QJ‘ dligs teidven, raalich It i d1ScORD1 1
intention in the use of such ternms and expressions of

MEAGHIRA HpEltd W4l fore. FFingieng gsiepbsretdwhonnd axis 67 to
[. r , t e nLZe
cHSSLLELL) e QU SET0 ot LoD 80 9T elocrens

2lscapel (54 he They eedgeon &4 aleethedbrleovend, amy ooendary, of
nor e features:€ egny enpodi ment of the invention é
2458 Wi TP S yT BEOToro Y e 4t HeR ™ FR%t R ER- oFadhyt

dl@ﬂkﬁ{céemdl menthHodhe d Ve | V‘éézbouén&iepﬁ‘rilﬂﬁstrated

fromthe scope of the invention. or exanple t he
pace dt e elsartﬁest Hera@r ahmm at®F ronpbutkisin) eneguareytical

| h
BEAT UL RIS £ LI AESsh Bl e o

pdtidesd mlaNWheﬂthlédg’ﬁ I3H§ mePBg e tvel t IR gl Pad By wheel opening
applications cited herein are hereby incorporated b
eqast driéhce T ShSaNe MSFBILLIIC S | WhRR g@@gﬁs EraNVHELES

S da 2 o YREPLIEL (s e gag o L

oderBeny \A9a4- dba)-apm:aaei:iaih]r}e c&apmrekﬂ)@rtmermtd pmtth;ybn of edge

SRR S AR 12 B (489 ) TP R E el s 43a

tos%fiidﬂ’ﬁ hy il de (b 2131>9 nedls. t&lmatcmse@c@d@ﬂ po%k?t 21a

portl onwi se over 1lh and the contents were al

angarfpnm mmcantwnttéhp@a@uﬁ Rlamf arinding aﬂlte;nrl heperlihg 39a
bro (6. 3. was, added over 15

rapareh  nat Ao b ARt dridr e Bl R e
cotreBPIrRTiing @ipAaaiddL. inlGHd ofi vt w&r@@&tﬂl@r@ad 11"

t he contents were diluted with 400ni L of ethyl
(Fi@et 4t)e 21Ra 198 bAtth Regse donaymostatRaalRite 5ol edge 38"

| d Je J '

oy KERL NATD e A TR ol e R L
opemricentedateed 1t'o (di.\ee 2GHewe yied lmow @to t;tmetssnme (free)

BeroiiBant ei'as 7o Brobal oc B Tl oy rasian

(98@@ of the title conmpound as a colorless oil. LC M

RT 2.80 mn. (MtH)+ 338, (M Ow)+ 306. Exanple 2.
|, 3- Di benzyl pi peridin-4-one (3: Y = H Z = benzyl)
[0198] |, 3-Di benzyl - 4- oxo- pi peri di ne-3-carboxylic acid
net hyl ester, (2, Y =H Z = benzyl) (17.52 g, 51.92
mol ) was suspended in 150nL of 6N HO MeOH (5:1) and
thenndme\msrEMedtoreﬂuxtamaauuewth

o, . o AL + o



2H i soqui nol m6-one (IA-1 : Y =H R4 =

(4- NO2) Ph) Exanpl e 6. 8a-Benzyl - 2- (furan-2-yl nmet hyl) -1
WQ2005/095084 8a- hexahydr o- 2Hi soqui nol i n- 6-one (| ACT/USY005/001732

H R4 = 2-furanyl) [0204] Conpound 5 (Y = H) (87 ny,

0.36 mmol ) and furan-2-car boxal dehyde (35ng, 0.36nmol)

were stirred in dry CH2C 2 f& 10 nmin at anbient

tenperature. Sodiumtriacetoxyborohydride (106ng, 0.50

nol ) was added and the resulting mxture was stirred
dfsﬂaﬁﬁbrﬁmulw@uwtabmube%ammréBe@S mh}KEBdfbhéomameby

extraction va ation a urification
GRS o iR CRE dhies BaiaBhy G098 oh RBCoPTiHaLpRr rheel
o capak 16 My e 15 rﬁﬂln(o(%"&f‘r 322. Exanple 7.

8a- Benzyl - 2- (4- met hoxyphenyl ) -1, 3, 4 8, 8a- hexahydr o- 2

Hi soE@ﬂFn&)] i nHwluaaEatin pads SR a?md-ll(m aveylmy) invention

020 ou as th dr o salt

e gt SR ST 5o A2 T FERU By bLrOR o Bord CRmRared

tm@rﬁo@&mgdfmﬁttwd: a_facm@ 11) ZOHToté.l414yﬂﬂDbﬁ:aBMd pocket

copper (lI1) acetate (130 0.72 mmol) were stirred in
SWRAGERYS b7 DeAtCedhe Tlobtl eFFgcEivaty pregueesaprerall

t fgq Vet b I oj;u
R PP T A e P S Y e e
tlof tdieunte té Thrmpdurekel @ABinRT thd. BgdmoatatMeHpeckets

348. [ 0206] Al d b th :
211@132%% AT, A B iy b | £7PsoRdPnoand
315 r&u?-r %Rﬁé‘?féﬂ?&??%ﬂ Aeguddd: 2: 1Y a’ddi'!?_bgﬂon, the pocket

M5: RT = 3.34m ns. (Mt
SLB-’MG( %rﬁrizeylo% ol ot 1 gaghs h@&ahy@rﬁedw«n‘a@oqufms

- 2 c.ac I 2 Y-= H
R AR Bh T Re Bl oS0l i€ 10 dharsidne
sifled (20 QrGodioynthée X Yoperlrilné@hﬂ"@ afd 349mml FunweBermore,
di ssolved in CH2A 2 (3 nlL) and benzoyl chlorlde (43

inper @@#%I%Ww&%@de%&fol%%@%? b, 25b, and 27b are
7 h 0 n

nia s WADLBDEEIG] Wil ShahaD @%%5 ne g T Rea e

witilt hE e Gty i aves heth varndh &t e eToepressede afidrmed

N U N T
addurf \idde 414 |z%1d3QIm@Lt5‘fj %@1 yw]@é’éi@ dfﬁéﬂlﬂﬂgs 39a and

solid. LGC-Ms: RT 3.25 mn. 46. Exanpl e
3%a- Benzyl - 6- oxo- 3, 4 6, 7, 8, 8a- hexahydro Ikklsqu|no||ne

o, GHEDY) HRSA I L e it By Plypocecc

pafﬁﬁ)|:l)1a/m1.cﬂl_'§ﬁ§)|d!tﬁﬂlng‘l gﬂﬁ@:’m nslesrat 1 6:00€0 engdt they can
phenyl I socyanate (52 nL 477 mmol ) was added and

CHHOTO AIWTR Sawhe 7 rﬁ@dftata%ﬁ?%n*%l%“en‘ﬁ%Y%mWTésf%F

t
o ST Sl e B E WD B2 A s
hydnnﬂtanﬂqnniampxngummmenﬂg/KMhtcfdfméﬁhéﬁmgrnndihgj@heels

to t he t| Ie co ound as ow g| assy sol i
s B oy SHR EL{IRTHS ST Banht eoThing
e%ﬁ%[‘@% fv@mérﬁa benZydad s o, 7cife 8Rafexanyds ongtl

soqui nolin- 6-one (IA-5: Y = H_ R4A = Ph) [0209]
tigdridenewid o?@/jaccenforg@mcmg ONhr@ﬁzl) sRenadeedgesatla. The
wa%I [ rﬁ?r Isglt 1glnm 7 c% Oué]dnélg&%lnd#}g v@h Ql ngpeglng edge
41k zmarc o aa{éwlr@ nﬁd’vem)butT heot esdll émjgpny Xa$r enwWeBior art

then stirred at roomtenperature for 18 h.
IPaFNE M RETesi TSR PRy, PedRsptla nadsmble gond 11b

was added and the m xture was agitated at room

tenperature for a further 24 h. The m xture was

filtered and the filtrate was purified by flash

chromat ography (CH2A 2 100%to 5% EtQAc in CH2CA 2) to

afford the title conpound 1 as a yellow oil, which

solidified on standing. LCMs: RT = 3.68 mn (MH)+

382 [0210] The conpounds of Table 1 were S|n1larly
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(rotate) tangentially relative to the pad surfaces

wWth less friction. Wiile this grinding process
weigsibssant |y i nproves flatness and paral | el i saTal2008001732

ground wafer surfaces, it can al so cause degradation

of the topol ogy of the wafer 8urfaces . [0004] In

order to identify and addres€’t he t opol ogy degradati on

concerns, device and seni conductor nmateri al

manuf act urers consi der the nanotopol ogy of the wafer
pxmmdzﬂmmprébmmiﬁ@nmogyin@$n@eewedethﬁeduaﬁaths of wafers W,

vi ation ace wt S
B AGOR BT R DOTe o o A t B GBotE S0TRRE ¥R §F B-rings
arfPadd i e MANLHEH O BE COLE EGPORES WEE¥rS| Dsek¥dalieegubkace
features on the nanoneter scale for processed
ekigpinvrrilict oFhiaf €28 . bThseepryoragratingi Figh-ha3 and 14.

d r S
"R R PERET e ClaRy < OREeL ot SRILATP LA o PREE o2
hitdeo Steat Lo nekiudd or 1 1 nelib ¢ yFi@EI\/lli dotLaehiaB889h wafer W
Nanot opo] ogy neasures the el ev tlonal devi ati ons

IRRHNG 5 1% RFIT hblaafRY bhd Abesfof "¥BRE!EBr rhe vater
sﬂ b KNNESS1 ari@ié’”éu@ét&z'i'@ﬂ\@ifrfréé Wt - E&ﬁgbt Lagal

at ness asurenments. Several netrology nethods have
c¢nﬁﬁrfmamk©ped to detect and record these kinds of

devi EFeH o THSRTER dPATGhet 1T OH IR denee TTghtes in 2

watd oW Kel@Chy 0Fa @b Ves Yasaulibsurfeee vatvkatieAsand by
These net hods are used to neasure peak to valley (PV)

PXERT aaforeads t bl h- thElghﬁ%$eh@%hanFO®@B]Vﬁﬁv?bﬂyaé11UStrate
%%g stfégé@ nxghgﬁvn%ffn :Ln \flhgeﬁogl%leh ﬁggsggﬂiggegagf
prior ar 1'S™sc I own in” Figs. an
clamﬁimghpmamm@eése9a11@nddhydrnsbathCWaﬁdsslwyhetﬂesbeis
waf er VV|ndependently of o afother‘ The% '
nePiEh & Y YLt | FEICEIRD “%e% aeeN¥RTS aAg 389 3R' (the
p&d AL DG P ESBURS eﬁetﬁgf@flmlme%eﬁéglgns on Hﬂgure 15A
mafer Wis centered at a rotational axis
SMMw@IGhev&mW@rastraa@eagf@rme@uxa mafehewhybenshaﬂdcby pads

h ' t WC of
1fhendrme a1 TRREt Sl a b et fraied v Enathe oeh.
(hediek cab N6t dﬁé@lgﬁé I ﬂgdgéa@@d ngt (&8 Jand) 99I h@vw@f €he entire
remains in plane (i.e., does not bend

swifder My wabemdY bydimeants grlndm@ew%egit @Pgaaggl gAges 4la

w8590 0otk Ly g gocsy b Lol
sﬂﬂ‘@éd\@ thedesh 7dhé wafler3 'Bpeconerassal agdeds thewn in

cl anpi ng pressures of the grlndlng wheel s

" and
F}gdrodt at 137§ aﬁre%%%%lu & %tnb‘é%ﬁ?ﬁgwn%ﬁiﬂt bygpads 11
afyd{r&)sc'iﬂ%]éé; v%# ﬁ@geaémwewf ¥@hek M\ftaaémngs 39"
causes t er to end sharply generally adjacent
(xmni;ﬂmheweed@eso4aér@fpr©esgrendfngehheeglgpénlngs

I oca&?%%d] st IJ%% a}rh atlfﬁréoo\c/j%q?zs? G{)I?go  Fia rg%l ?Jg%?renjtsp‘ and

198, GGt ddesrdds apdldBgel §t§@§§097 daféngoeoabl e
si de grinding operation and is generally caused

Pravekent dirihe grinding whbted stihe' padpallaeand Mab as they
1 (F ssi
nlsa.géﬂ%%n ggéd%c & lgi%II Ius?kate ggﬁtgéas}szbOth
lewl Bocalhese d@ﬁbnﬂ@tﬂom0®ﬁlmhé|®mfef Whinetﬂésbéndtng
nodes, In the_first node é ere is Iate[al glft S 9
a¥9RS gf% 1l nPHHRGPRL gIT1R 1a9; vased PRERyEr 6e95t £4a) and
pads 11' in translation along an axis of rotation 67'
of the grinding wheels (Fig. 2 ) . A second node is
characterized by a vertical tilt VT of the wheels 9 '
about a horizontal axis X through the center of the
respective grinding wheel (Figs. 2 and 3 ) . Figure 2
illustrates a conbination of the firstnode and second
nDde In a third node there IS a horlzontal tiIt HT of

I s ~ 1 I



the wafer (i.e., hold the wafer very rigidly), or by

pads that exhibit a conbination of these features.
wpQOBApsdsm cl anpi ng device 1 ' using prior artppaads2ai/o01732

(an exanple of one prior art pad is shown in Fig. 4)

, the bending nonment in mafea Wis relatively |large

when cl anpi ng pl anes 71' and b3 m sal i gn because the

wafer is clanped very tightly and rigidly by the pads

[l 1, including near peripheral edges 41' of grinding
manhe eln iopem nge 89’ of Thize vaf end tamneieatis usa a&ndndenediniform

of grinding wheels 9 ' and the fer bends, sharp
wiRed Uthi I Bateet At tie gvige]S | d4aShaeaReSt shepe
dd!@ing%@fﬂ{dﬁng grouad, and gheyesevel QD wWndesi wabke. This

nanot opol ogy features that cannot be renoved

alme ratirattipocdss i agigdey. is ppplehiagpaintain the lower
' t ' : d.Z3, . .
R R e PR PO Folo®lel srif@" nntfo. it

tleanwHasTdefo ceini £ bott et 1 Dt devied oppreatse vadesdr Bbl ehe
nanot opol ogy features on_the ground wafer W. |

! 0009]
MPYYHRHs I ok FE 1T LSt Fher tidesd r ERreuaBnbhspbrégy W
wiflﬁ‘?tll-gsesS SR o6 d OF G208 S f S €S Rf e A A LKA AT 8L Wigs .
en clanping planes 71" and 73" msalign and the
Thiied ete siiaredsl ydumalegs t thiee gyt il g operat dpnlogheless

f eat uj i ncl.ud ter-nprks 77'. and B-ti 79'
S g L 60 THE e T - T kS 97 TS STGERGHAR | YIEahS ed
by af i natyii?ﬂu@‘s |1Q§—Qr93|9319éﬂﬁﬂcagll%ﬂdimaiéﬂ1€a@&etidﬂxrer

VT of the grinding wheels 9, while the B-rings 79
styres gpFharm W3 ads et hing gohmiheg i apebrtianepainghift

I ] [, 40l LN

B Yo SANE it nd T i PRI ng FuBpPR o hand o
sHiaftgearpbadke ttol Mal | ephe at 1 Blisonst &8 socras eds Wwatd these

They are therefore indjcative of poor wafer ,
OGTAHGLIgKbI Ty aRE JArP <] RFRRE Rt PSLRT  ¥iee hpPPRR{Rg oedges
41 da Y bt Bt eI EE UL Yo OR VBT o 2UafACES0ch 0910) ang

sal 1 gnment of hydrostatic pad and grinding ee

413 dvgimpiplanes dhdout amdsdeen ¢ huborly pambt bpol égyc length

egradati on can be rrected by regularly aligning the
o1 Bt Bl AEE B LTS A ST Loh e HRE RG =ad8e (to
arperaidian s bl asod hemef f est seddedi {4 evgntial weald by
on the grinding wheels 9 ' cause the planes to diver

e
piymant gnrmstater redel bt vary @mgnaw-m@e@emral%y by
re%e%e%{éeo%mé%lélg%'gnét és %C:lhn a\ﬁgf%fghlll%l&' %@ pads 1lla

consumi hg, nay be Tequired SO oftén as to nake it- a
ar@d Ny Gl |des qiaedd cpdnaeyl Df Spnte Hdtémge openatradnos .

of the grinder. [OOé#],Accordingly, there is a need

for EPURAdr osFdEEpd¢ dddtittates iestaetiihgl and 93

[ 3 faubl i i r G cti

e e e o aa Er S ¢ G roneeei fe bt “strires 3
arfeorgyigrinfgl damtnigy erese Wiangrstik sgeahek) sasd dhatmore nearly

degradation o fer surface nanotopology,is.mnim zed
SRR T et oSt TS SO R iR VACes
o MENH O QRIR]3 i tghd Vet Kb d ed A esndDuding at the

hydrostatic pad for use in holding a workpiece during

cegrtiqrh My off tte wialgrrede [sowre sRprdl g ced san Thec phength

eper al | ris .t h, ' f
o TR H IR, o Lrdifall D The wERSL AR S
wigdr niengyr Tkl rip dyhe glcd Weke sarad Fipesti e f othe ew&f¥ragwado
first grinding wheel into engagenent wth the
wor kpi ece. The body al so i ncludes at |east one pocket
adapted for receiving fluid through the body and into
the pocket to provide a barrier between the body and
the workpi ece and to apply pressure to the workpi ece
during grinding. A total pocket surface area of al
pockets in the body is less than the working surface
area of the body such that a ratio of the pocket
surface area to the working surface area is about 0.2
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edge defined by the body and at | east one pocket

formed in the body in radially opposed relation to a
woaodasioosnsef the peripheral edge of the openi ngrPar/ua2005/001732

radi al distance froma center of the opening. The

pocket provides a fluid barrhgr bet ween t he body and

the workpi ece during the griftling operation. A free

region is fornmed in the body between the periphera

edge of the opening and the radially opposed pocket.
ndthebdndeas egfiarply nonst thetiedecsotehat agheohpdredt abi wafers

ad applies, substantially no clanping pressure to the

9’5%‘%%%i-‘2%e95%°¥h%r‘fr%%"+% Fon when in use . [0015]

O hefodept ur esiffrd hey inved o | dthesdds paf tand 93 in

apparent and in part gointed out hereinafter. BRIEF

W ITPTWiGRR CGPhe HE- DRAVEICEN ¢ 0bg 630 6 andj yegtically tilt.
ARSI £ Al Clady Lo et ol ey 2tk

gorheed 51 wi dédn @t set cbadyictioe  af ere postipheed of the
t her ebet ween and the hydrostatic pads shown in__. |
gxinRding: wheph APELEI 2ddesn 3RRerBEi $98; delR| 8JaLFdAN
erd il | g é%fﬁ]@d]éy’lé’é‘é YWhiheibe ohi BdiogsWogels the wafers
l[aterally shifted and vertically tilted; [0018] FIG 3
W ilelad Shepads cl¥a oand €l Bvaat ohotheiens ¢orusspandhngg to the

hori zontal ti and vertic tilt of grinding wheel ;
w5 e e RS by b vheder e Y BEa o REss s o2
a1 Wrder fardnd e osi @i oy padst of tid Gvafeirs [ R088] nbt Goend
S5A is a pictorial representation of nanotopol ogy

ass FHadel ¥ eadipeantofthe seer toheict of Wat c¥rgReLng wheag
. A | i E 1
oAb ofsq SLATPID ARS8 0L Ty oAbt R 0L B oo

of tlwemdi alFipnafd 118 ofl vk savdace rdsdde ymfaid o$3 in
FIG BA, [0022] FIG 6 is a sch%ggﬁic,side el evatij on
waffe e df iVieRR GhR ofpt | iyt Bt vRRR rier bR hal BV Lkt of AS
cdNHPIESEN diMItd Ono i i fwdrpst@ati £apagds sHOWIaElrs W do
section; [0023] FIG 7 is an enlarged schematic side
nad evatieaeofad hehaad ey -ag| @pittge skews cel t heheobydingly,

incl udj t hydrostatic an rindi ng.whee
wafR o SEALRATE Tt D obtE ISR Y HEF SR et SegheTply at
tHO024JeFifheBi dS whdleraRast s Vea Ofna@ bif &nhydr asgati c
pad of the present invention, show ng hydrostatic o
hqsgaat asblif | uktatawh Bfring skerwdtior padredacedppoSenilar
t f ' indin i on; 53+ F i
reag?'{ev\%a eraﬁrsel (Cij‘i’eﬁ%"ﬂgv%i% 'ofgl ?@%f%’%@é r%%t% i%:%a%g\o#ﬁ
wldzs & ,arshavdured gy i titk ngputhiaedd axtifédie obfehifno,
phantgmto illustrate their_ positiopal relationships

Vet Pdo, FHOITFEEYR Tl DotIoRPIED BRcehE-

hydr i C G j t I éﬁﬁg wWn

inp aé?%nl Fg%b7e EQ3C%%%%%;%?%é§é$ﬁ§f§% e é92§?gn
nagigtidrl aqy RiaG uedA Showalie chagmehsd conirg thydrdésvadic pads

LI O R A T S Uett M aiheniargnd 118%s cne
irflevatdon faddiegybpstidlCePatbOfwdt s HYround using pads

illustrating | ocation of hydrostatic pockets relative

1t'o aryrimdir; ethagnepehihenirefrreeee 1@l F1& and

: : 5l ar | . ’
vl S TR oo E Pl o ah s,
iraictaiad ngergrrtaidiyn oo pes Bd e s unlmé el 24 waf Biie canf bes
hel d_between the two pads ; [0030]_FIG 13A is, an
IrQUEh 1% The H2d% Hias agh P (P YRR TRRr HR dpdre
pad; [0031] FIG 13B is a bottom plan thereof; [0032]
FIG 14 is pictorial representation simlar to FIG
5A, but showi ng a sem conductor wafer ground using the
waf er- cl anpi ng device of FIG 6 and subsequently
polished; [0033] FIG 15A is a pictorial
representation of clanping stresses applied to a
surface of a sem conductor wafer during grinding when

Y . o s o N a



hydrostatic pads of the prior art; [0036] FIG 17 is a
graph simlar to FIG 16 conparing stresses in wafers
woesesiwsasg from |l ateral shift and vertical tilPcofustdesno1732
grinding wheels; [0037] FIG 18 is a graph simlar to
FIG 16 conparing stresses iE wafers resulting from
lateral shift in conbination®hith horizontal tilt of
the grinding wheels;[0038] FIG 19 is a graph sinilar
to FIG 16 conparing stresses in wafers resulting from
cansl sloemi e dl ef¢ecrandtopobegy whlhes Vértheal thel values 72
éq%l horizontal tilt of the grinding wheels; [0039]
°F ez%rjr%raa@f‘aph conpari ng upper 0.05 percentile
nanof P} gy mwalmes ftoirc Ridy S1 1 el 1 1b oPrige fidention
waf er - cl anpi ng device to wafers ground in a wafer - .
Mgy i ¥REUP B brd tHel F bt vakerand fooaopefFl of wafers in

o g < tion Yo . .

a asgclcrg%%cng toétgl%llé%:%n%één%lgdi %n?e%fg% h‘ég%%/énﬁggn?omprlse’

fahemanphydrast kast ppeketatans i gulatmap odbmpriacegotater
sem conduct or wafer during

thegqad 0613 osi n %b

ERAT i hg” J{%’fﬁll‘?l e sHURRE Y ef EPBnERe chgPRet 8f sthe

i A~ +C cofr [ r tith

e A e 2 R AR S T
carpEier et ¢ouRjuRefepetalyl cydpet veen hwadnali agsystments of

Figs.. 6.and 7 schematically sh waf er- .cl appi n
e Feta R S T 0% 1 e | BAC (R Gy WAEEE H of che
senpil iyl B Had elmnesvedineidbtdpeldde €& agpi ngede¥bgeor
i s capabl e of being used in a double side grinder,

elMimigted rantpiatedr yand B1ying Fererehed) nundRal 3
i Fig..b . | ' i i .
P R VS ST AR dov Gl Ry neoucen Phol Gsgt Lone

ofimideds PXBEB2Mb@ndl Irodel DXSGEDMphanuthact avedady peak to
yo Machi ne Industries Co., Ltd. The fer-cl anmpi ng
VAR & A I 0 & igie MRS WePRF PBRoadhyerage
pedk W KR BGE; )vadest anad e geneddd | Ya Al aW bRt B6er an
draw ngs, in a vertical position within the grinder 3
avarademtrasbial strdraces efch hwalef 6f . cabedle Lni Vathey
r.oqzln.d at theé ne tinme, Thi siqumroves fl at ness ang
VaAra 1B ShOITHE TR - A L s S pTTBE 19 ST eps BPC
waFdd Shidtg it Ch I hddyi 5 EHdGvatdr ) Sanddeh Sh9€dage of
that a grinder may have a cl anping device that holds,
Ehgsia pieeldas otshdrakarant @ ¢ tonmree orhewed eesa9s t idutation.

dep | fr 0 [ i ]
al sg[rdsqwo i %Tlgfjg};% %g %%g@?‘aftqﬁwaeﬂgp elrlc zfrrléaﬁ%gsg e@escfet
hydardatdies geaf tacrakdimhtt @ra neb ashdvheashsd iaeast goat ed
) %ener,al ly by reference nuneral s _9a and 9b,
IPVELEA vel e RaF 16T tIeHiEna i IRRRRYEY kY pagkerence
niiRSAnated bya{Lherane e MWBI Al Sad 1A béRiing to parts
respectively. The left and right designations are nade
off dthee gl dflades rtilpe | Tinc | gmizodfirenth i reradeiat gnapgd by the

articular orientation of, the, el s Qa, and 9b and, .
o, RN O ol o TP PR o8 16 pad
11disStiin@isdt Par 51 18f dihe dold whegle orantbhely @8deribed
lla fromthose of the right wheel 9b and right pad
hyidues thid GiatHi Hg whiadl $150n bt o atni Hyeilestatlsla, 123a,

ds a | b tg? |y t j
1 ndvvnl%t]??ﬁdt "t hrhgzséea{ ’ofa%{sqsij]rq)lualpn eé}%\rét’l-?c?l Qf%%%%e(i (ga\i/$€r§flé]1§tly
thars @ damepdnd drwe wodkettdhe Tano 3d ndi 5wy, vidTee] s2 DA, asndd 31a
., 9b_are substantially identic%, and each eel is
iy &G 3G Fhoar . ATk Fq P39 gslas pockelR 121a, 123a,
gri ndi ng wheels 9a and 9b are generally positioned for
grindi ng engagenent with the wafer Wtoward a | ower
center of the wafer. A periphery of each wheel 9a and
9b extends bel ow the periphery of the wafer Wat the
bottom of the wafer, and extends above a central axis
WC of the wafer at the wafer's center. This ensures
the entire surface area of each wafer Wis ground

. o, oy o o o "




scope of the invention. [0045] Still referring to the

waf er - cl anpi ng device 1 shown in Figs. 6 and 7 ,
wdadeoosngsogsi ndi ng operation, the two grindi ng WReEIUS208/001732

and 9b and two hydrostatic pads 1la and |ib of the

waf er - cl anpi ng device are aréf\nged i n opposed rel ation

for hol ding the sem conduct of*waf er Wt herebetween.

The grindi ng wheels 9a and 9b and hydrostatic pads 1lla

and lib define vertical clanping planes 71 and 73,
1x%spectiael 32 9andapd otdite @tanphidgaplessasisionetihebout the

wafer Wthat. help hold e wafer in it ertic
T T SR Bel 408 T et | FAftoTbLGet Hi D Pockets
1 eimafiets, [[Q046d: Refessi agd pasta cubhad! YobReEEJ126a, and
the hydrostatic pads 1la and |lib renain stationary
13he i eyl rp e e o v d esyae b 9ca ] hy), ldestgAaprdopposite
enerally reference n 4, er
halglnversot%llt itolﬁé/r“é Ea ?v%l 9 f%(gé S%%%a ang212 %&?%%Eﬁ%ﬁm%éepévckets
19 aitl Ar3hsats Knonfgatddtie ardireudeéeshrial 69vpofion
15, of the drive ring_14 engages the wafer Wgenerall¥
azgund (e Pad (1M st riR et by Brokehi i ne_weKeFy gpogkyts
149 "ot 1), & PR PASA Y1 9o thee Vel G4 0cdDugal beYakeEy rom
In rotation about 1ts central axis WC(central axis
thgenerialding orhieshbormplsning hod 9zont Bheaxegaddalahd 448 111b

f ds 11 dlib Fi 8. d 12 . At th
ar Y S ARG TR RO o okt St hiE agEPE RS -
waf efodand rat atee ddHaPRes 1118, RPNt dP e a center

anot her . One of the vvhegls 9a and 9b rotates in the
ofs angareh i t ¢ o rhedr e $iea Wet P4 aeLl oot hEEerbedt BE in

a 0S| ir ' 0 f [ eferyrj
o PBERRIS LS o el LBQSTL oLl Dfoco o
tid Hyherddveanid gpadd £ STiold wou i ebdwsr dehai tenteguoes

8-11 illustrate the | eft hydrostatic, pad  11la, and o
clrigRing 2 MAE 1Y | st FHRELE HeP oppe Mgt rRaht 2Ryar 85t dFfpding

[ ; PAgse L o L re

v su sét acﬁst iﬁlﬁf?ﬁde%@gﬁq%n%g%%@gener a? I mé'??(l)%ém% the
flueyesradsweachimtdmeh dbeketf ofer sohg $hieséef ofpadckéhs)

i b i jth it d t t hat
o, 1 e e g i S e | OF (el paddeT A
cSntSROMIEd N ddgSendea@Bly the 418 totwelr oséake € (BRA 188ei fay of

general ly thin and circular in shape and has a size '
vairinarthe prrsswferangiei Hee processkdoodhet fat 8r byy mgking

I 11ussrat 0. P om I n_Fi 9 this
t%éelsgtzlteosﬁs%ptj‘.kperhe | lr%‘l“s r%é:ée%‘sl?%dﬁ)@?gw?% %cg%lﬁ%?%’ has
diof fhwarat er Mradestt, 3hd M fideds i) tind Peygdoki Agsociated
surface area facing the wafer Wduring operation of i
W%Lﬁa%@%@et( 1SY1 5P¢ n‘Qa}‘-”l.eq1 tapQnyg h"e‘?-%f%‘?‘ék%‘é%a]BYem%klng

i t ri rs ' ' rs.
o SRSt g e el - Sehes fhatete s
rasdughin tshatowre hyolnokt @t cehdl on gte heaBern Wi fhetkat region

ce .area W fromthe

i.gnmeter and surf out departing
o i e SO I RS LT SOGEehAS SR WEll hold
t1d ZREON s?eir@ﬁl%ephslﬂ@é erd P oI SEE tondr dsh BowdP PBtket .

waf er .[0049] s best seen in Figs. 8 and 9A, a bod

17a BF0tHe hydreo Svatrias ipdd ol Badendlipde sl 1 malfleka si 111b
oA ' i at : i1e f ' e
IR AL TR ALY 0P RLL S N SN UL BB L Etor e
widda,a e 90 e 3] aa fdlamskén éheavadier3 so demf acks

19a are each positioned generally radially about a
PIFVIRHHY iHedtebpehi L HeR ekt PG ary P yshyed on a

reference nuneral 39a) of the pad 1la. A back side 35a

of the pad body 17a, opposite the wafer side face 19a,

Is generally flat and free of hydrostatic pockets, but

coul d i nclude pockets w thout departing fromthe scope

of the invention. In addition, a hydrostatic pad with

nore or fewer than six hydrostatic pockets, for

exanpl e, four pockets, does not depart fromthe scope

o F A=~ — s . o e



and 23a each have a surface area of about 14.38 cn?

(2.23 in2); pockets 25a and 27a each have a surface
wanes/ofosabout 27.22 cnR (4.22 in2) ; and pockeCs/URS@s/001732

and 3la each have asurface area of about 36.18 cn?

(5.61 in2) . Atotal pocket surface area of pad 1la is

about 155.56 cnR (24.11 in2?5and aratio of tota

pocket surface area to the working surface area of the

pad is about 0.17. This ratio can be other than 0.17
rednges!t iskblke fuoirt hise tlhe gxdepe s0f2 Gtthempreset without

i nvention. For_ exanple, the ratio . be about 0.26 or
depagsingy LeoMp&PEs §79PF B ShSartVEitsofr (R #PRties to

S Wief f oAl b 2Yed hahout |

ea%%.%f ?%% ?gagggﬁﬁgég?Fgméggﬁgﬁgﬁérea of each of

poceng125' FEhd hydrpstabdgt p3€s4tlenendsldb joi2)che

. and_a surface area of eac f t ' _and 31 ]
i8R R, 255 SRR Piag PRI eb L pace sl ¢ reuds? =
me2b83 Qhphhe epifosudidorpathal ¥hd Svafleautw 2B2:i36y cPinding
(36.02 in2), and a_ratio of total pocket surface area
opesapionerki 8F sithetansiay izergfdiRd FIRGAME YRS ki ng
urface.ar f.0 d f b ; (1:39. ;
ny A S S BBl ot o R I S e iat oo
no9depad t3 Faonr edeecidopel WWf arle adlrseersyimmetrical |y
| ocat ed on oggosite hal ves of Ehe fer side face 19a
(as [98d2dat ey HBFFPEHCIRG $148% e tpd R9SH°"
- e Pengic ine el HW heshZont athe
1n§%%§9%§5%%?t%%g padﬁ%%% whi | e pocke%? 25a, 27a, 29a,
ararid12ka “ar"e gemér.alTohedb@rd digasi A4 R rePoigkearnded st qrgean

3la . are generally above po t.s 2 %Qg 7a

thﬁtjaFT tl%t?écgt @dfeaé)]”fgéﬁ nborrieﬁd%(ngmﬁweeé% openslz'ng @g%%ﬁls

" awayh J1Iiridre pRENMmgrMwidh feckattse@dad and be
27a | ocated therebetween. In this pocket orientation,

inglowi VESBet Mae el el clHr e rral | otemeits
Ot%eelrovghté [ %nt]?L's '%1%4@61}1:@] S percentage can be 23%
or 1 ess w thou eparting fromthe scope of the
i nvelutd7®]. Bgscesprdoiusorchianges aoudrt headsdel in the above
least about 24% of the total pocket surface area is_ .
iGN PR S e TR DhGIRIE D & BT s bt
1 RS0 111N 3a  IGF €ASA RALKSn A0S DsdbeedéSchfiption
I ncreases clanmping force applied on the mafer.bgpa
anBl'sHowarich tire sictesuEnigiid diray Wee| slopehily Boteppyeted
contrihutes to B-ring formatjon.. [005 [gures 8 and
ag A 1:tare%:e“’lﬁ raé-t# AGrithdt g Whed gogpée%l;%g 39a t hat
is formed in a | ower portion of the body 17a of the
hydrostatic pad |Ila and is sized and shaped for
recei ving grinding wheel 9a through the pad and into
engagenent with the |ower center of the wafer W (the
gri ndi ng wheel and wafer are illustrated in phantomin
Fig. 9A) . A center of opening 39a generally
corresponds to rotational axis 67 of grinding wheel 9a
(and 9b) when received in the opening. In the
illustrated pad Ila, a radius R of grinding whee
opening 39a is about 87 mm (3.43 in) and a distance
bet ween peri pheral edges of the grinding wheel 9a and
radi al |y opposed edge 41a of the grinding whee
opening is relatively uniformand is generally on the
order of about 5 mm (0.20 in) . These di stances can be
di fferent wi thout departing fromthe scope of the
i nvention. [0054] As al so shown, raised surface 32a of
pad Il a conprises coextensive pl ateaus 34a extendi ng
around the perineter of each pocket 2la, 23a, 25a,
27a, 29a, and 31a. Drain channels, each designated by
reference nuneral 36a, are fornmed in the raised
surface 32a between each plateau 34a of the pockets
2la, 23a, 25a, 27a, 29a, and 3la. A roughly crescent
shaped free region 60a is recessed into the raised

r N
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with very low frictional resistance. C anping force of
the pad 1la is provided primarily at pockets 2la, 23a,
wa@3es/08584 29a, and 3la. [0056] Figure 11 showBCT/US2005/001732
orientation of pockets 2la, 25a, and 29a in nore
detail with reference to a | %t hal f of the wafer side
face 19a of pad 1la. Radi al stances RDI, RD2 , and
RD3 indicate | ocation of peripheral edges of the
nearest vertical side wall 37a of pockets 2la, 25a,
Whatd D9aclabupécifvely (the nearest vertical sidewal
37a refers to the vertical side wall closest to edge
41a of grinding wheel opening 39a) fromthe center of
the pri lmllﬂﬁdw@leatj?@epacﬂlgfowh§@ tﬁeabtalﬁgr EeqBeR@S ece
to grinding wheel rotational axis 67 .
dyring tgatedingi of ahee ‘RE}”kP%e‘ﬁ%n]@]éngt-‘aﬁtil?agowhdels, the

ve 37a of pocket 2la such that
} gottont h%é&aéo gfgﬁéﬁa is further from opening 39a
than a t op leody Emecmdldamgythdre@ahpfeé&ldﬁamggngﬁaﬂung,
ut 4, n). toward the bottom end of the
3%41/ ?tba‘éb%%t 1“1%’?’]%’1’1% et Aye L BABE P ERe? t BpTéAantal
agﬂgese val ues are the sane for pocket 23a) . Radi al

di stances RD2 and RD3 are relatively constant to
nearest VEmt¢E§m1M@Jf@r®§@.nm ploe kleody 26@r andc@9wing a

i bR S VAR o8 oTroRR8 Hr (4188 the
wdﬂﬁpié&§$emmalues are the sane for pockets 27a and

3la, respectively) . Radial distance RD may be _
const ant éaﬁndl?aa%‘% a‘Pn%Icht%i‘ﬁ%*eschQDQe@n’dl’lRme §dpeand being

; t
Haarsients il doRad g Luom the saapsi ol PE pocicer

fdiﬂpranmﬁmmgxhrbaﬁrﬂéy Eetwe@m|MMen@o&@eahdrbhatWOﬂhblece
t he radial | |nnernnst edge 38a_of plateaus

a@l—f aﬁ&%@éﬂr%@! BESFIF 250 w&ég € qéfFHag grending,

tIRNGRO RN A1 0] LD P §5SMES: (fueL) & egi-0n §PaaTl

A s can be seen, radial distance RDI|I is nonconstant
pctqiceatctgelrssale dotly rLésd usharat%@nct)adomimg azigeBade oarea of
t 108 4 25 in), near v |caI Xi s ato
rﬁ% (3g nl.j hehrt %ﬁe boﬁt ]BG?t p%%]ﬁ’g?‘:%l%rea “to the

de‘lﬁ.frﬁg Qﬂgﬁfa&f@ dmsgess idds grttatmlan@oume@u@pem ng edge
4l1a. These sane neasurenents, when nade fromthe
peri pheral edge of grinding wheel 9a (when received in

openi I rii .

o edas HgPoqaaid AT o AP RSER G Ty "Rk EPein che
rativerdti calidxypeckida dur bhmitateamid Osa%[lilvlit)r]nﬁaj gheface area
, a%ottomend of pocket 2la and formratios with radius
18 aqouwdt Grlifrdi ng wheel opening 39a rangi ng from about

0. 30 to about 0.057. By conparison, correspondi ng

di stances in the prior art hydrostatic pad 11' (Fig. 4

) 3ar e Fe sttt adsica el iarmaatos&ozpét i pherkd iredgewl38tein

f rai.s surface .32 coi.nci des w.t indin
saldo eeciked:pesrﬁrngaceedgaerefl 15( leess qhaer}east? ’%25% (%4 87

n?)pressure (free) region in the prior art pad 11') . In
this pad Il 1, radialdistance RDI|' is about 87 mm
(3.43 in) and the sanme neasurenent frontthe peri phera

GQQ(GO%&}QQ%&@%% %?r osget atéoc%tgg aaiaIT?tdia q'%gér?ln

abouthe Oisnventliems heV eszaitd Ipeastett rmufﬁzideova:f@ hienefdmed below
eat.ure s conpared._to prjor art hydrostatic pads
the %frlzﬁﬁ ﬁ?ﬂggé¥%t et surface area is reduced.
This effectively reduces overall clanping force
applied by the pads on the wafer Wbecause the vol une
of fluid received into the hydrostatic pockets 21a,
23a, 25a, 27a, 29a, 3la, 21b, 23b, 25b, 27b, 29b, and
31b during operation is reduced. In addition, the

pocket surface area bel ow horizontal axis 44a is
reduced ThIS speC|f|caIIy Iomers cIanplng forces at

Y T L T T e T



and nanot opol ogy degradation, such as formation of B

-rings and center-marks, of the ground wafers is
woedismeshsor el i m nated. This can be seen by coORpaUSH®S/001732

Figs. 5A and 14. Figure 5A illustrates a wafer W

ground using prior art hyd?gstatic pads 11' while Fig.

14 illustrates a wafer Wgfound using pads 11a and |lib

of the invention. The wafer shown in Fig. 14 is

substantially free of B-rings and center-marks. [0060]

Figures 15A-19 illustrate the stresses in a mafer W

h s 11a and |ib_of t ntion y prior .
ot e grot s Rl aadnag arf CseBYE thaPh 820 1 ePkRlsing
mult!i]gﬁ.'ﬁé? sddlessesamiiepugehadi admwbﬁgingnarayﬁr e8bahktsPBdtween
clanpi ng planes are aligned. In both wafers W, stress
at leasle#oNe PR Wie HPPcket ndfay TABRYiBgenkAgss3ilaad from

P e e
che ol Pebsscngl, Shanp eyl tnBel Do8corr, o
intredweirey ﬁ/!ltkl\i@ﬂfh@hdt]b@l padg ddeo avkde| rbspéttive pocket.
particularly indicates | ower stresses (light -color
regions indicated at 98 and 99) over the entire
sy f age famed el W adh dcgat gk | Adi-ng Yheel o openi Mlerein the
edges 4l1a and 41b. It also |nd|cates nore uni formn
opemire rithutlesl lspdesias 2 wpeugphehel wadee . d8fivedt busthe body

as. shown i est stresses_ 97
and et & Yehatall P o P PaenPiRER 51 TR Rrad oF ¥8lLEEion
of ﬂl@@ﬂ’lﬂi@in@dﬂ@@epfwl@@@%é@@l@&d {h. - €he bPERENHS BRe
zero pressure (free) region) [0061] A s_can al so_be
hy drqsdipthie cﬁﬁﬁiaﬁ%do@r@% aNERGRR 1BEradbatlyit PAPeEed
6154 I 8 Sq P g
rel LS REOtm (SECerq e e A NAYE 280 B hocatea
a rathidalg quatsaride fiFong. tiidByentdheofidvahd ageenhsngot h | ess
| ocal i zed deformation of the wafer Win the bendi ng
areas (e.g., adjacent grinding wheel opening edge 4la)
angdnore Mdfégﬂﬁt\!?@rpé’ci ddesqr i nging wheel $:8asapfeRBin the
Uni f orm wheel wear ensures that the wheels do not
operitange: siepdoatly i hg) fpimed mijdcent aoeripeeraliafige of
tjuaggagl wear) . This also ensures that the grinder is
to maintain the | ower nanotopol ogy settings for
| onger periods of tinme. Also, if the wheels do shift
or tilt, the stresses caused by the novenent are

eff-ecth \l’éf@ﬂf%tsﬁﬁfi%&%?d ahrIRfght Qe whit 2 L& hikess
T .
comtBBMAP S o1f L Ay SRR A AL MRS & B¥Fst 'Ok nding

whe@ensadam&ad alrsto fitlse angkeriidd soﬂ)ftné}ehjgdrdm“]glwpadisbody, a
2 ures 16-19 graphically il]ustrate | ower

secait; debE SRR dadu d%r?’%?’@‘? iata)éwél%ewa%%nrag?h’ged into

an 9% A & Ja st lddrahem i disk 195 Wheeh S PRerein

and 9b shift and/or tilt. The illuUstrated stresses are
thethwénmh@mmaﬂﬁpipadﬁﬁ&ﬂd\NWngﬂxﬂdlgg|whba§smmeelarranged

eni n S. and asur at | catio
in SRS SR LPth b QT oy i CE udERpiece
ther@ld @derPesgid lﬁbxﬁ:&{ihcj eﬁgﬁdu&énébmﬁdamnémyiaa grinding
cl ockwi se around the perineter edges (to arc length of
of thiwo oAU 9AA- . Stresses in wafers Wheld by prior art
hydrostatic pads 11' are designated generally by
reference nunmeral 91 and stresses in wafers held by
pads E&&eﬂubﬂidemmennﬁndmpnuwafqxsmﬁ@quddvyr@fstm@be set-
numne 3 3]. Fiqure straf s t he stresses
up @1%@%‘@%&%@0 r%lllg}#ergfa Ewﬁ%%-i SHi¥{e Frindipg perocess,
seen, stresses 93 are S|gn|f|cantly | ess than stresses
91, and are nore nearly constant around the entire
peri phery of grinding wheel openings 39a and 39b than
stresses 91, including at the centers WC of the wafers
W (corresponding to an arc |l ength of about 200 mm)
Accordingly, in the present invention, when the
grlndlng mheels 9a and 9b shift, the mafers VVdonot

o s e o
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t heir peripheries when wheels 9a and 9b shift and
horizontally tilt and B-ring formation is reduced.
wei2oisioasoseesul ts are shown in Fig. 19 when streeTas201/001732
and 93 in wafers Ware caused by the conbi ned effect
of shift, vertical tilt, a hori zontal tilt of
grinding wheels. [0066] Fig re 20 charts upper 0.05
percentil e nanot opol ogy val ues for wafers ground using
hydrostatic pads Il 1 of the prior art and hydrostatic
eachadsfan shawntngi snolmphevedveanpbarohaart vpshogyeraloge peak
to &éil ff£§'§£ggng 8%'2808@d§21% 8£ellgg|0%heg ch wafer
general I'y %y refer8ncé numer &l 72> and" vafues 6t
bein@f BsBmed oyl usi ng pads 1la and |ib are indicated
generally by reference nuneral 74 . The wafers ground
usi ng tPrespaéening bha VpbestbehwepRvenfiggt and second
[ n apo 0 % 74t
oy e 4T The By erohrt . TEb06 T Ry Arocrar Lo padeg el
locdiied amtichibh an obeningenfi eachayfbehasédred tydmdstatic pad
mul ti fers Win a_set of wafers in a single
ando@%Q%ﬁégﬁggr%%Fgﬁb? EFQétaﬁg waf ers may conprise, for
exanpl epoplihgache 4Rl BESwebh HRYJCAPBELEEaBH@ALRHSs and
than 400 wafers w thout departing fromthe scope o
betwérn | svbhit doRndngi vigeelspepathehanoseppypciigble clamping
eneral ly_consi deyed ni i hyal er aki.on_het ween
oref e PRl Fett s orEEnat B afRE BhadrePSa 8 Raryg1
edgdaChf Of 1ol ngtr iBdl eng Whéel Beasét ageaeent | pehapherpnlovedes of
nanot opol ogy (e.g., .reduced or elimnated center-mark
the PRPBIRIFGRoFARLPBAT-. In particular, they each have
average peak to valley variations of |ess than about
12 nm For exanple, the average peak to valley
varo at idnseofof heematendunbyr beabibosat a8naet Aferapein claim
eak, to valle¥ variations %e resenéggariation%.OVﬁr an
O WhSATHYeFRadal SeERT bPeRaR PEr 900 PREURCEHEVIPIEy
prodﬁﬁééHWéE§k§TEaGfﬁ§F§bﬂ§di@§§éﬁédan&hé@éﬂ&@BQQCanafformed
the wafer Wat nultiple radii of the wafer, and an
by sadkd agfandfe t#@ePval ues is taken to determne the
average variation. [0068] Figure 21 schematically
illustrates a left hydrostatic pad according to a
serpnd Endoeli dENedi condect bonwaibespad sstdésirghat@dclaim
enerally by reference nuneral Ilia, and garts of this
%kﬁr%%%o%%?n@omﬁrb%?¥sa%fl$%%tp%@01Wé BFSthe first
enbodi nent are designated by the sanme reference
nunmeral s, plus "100". This hydrostatic pad Ilia is
sutist amt i st yof heesboendisctbe patersussysdestorbadin claim
drostatic pa la, but has hydrostatic pockets 121
10 Wi Saach 159 8 yedtonnatn SHEE CREp ehtanaubrr SRt AR LY
fredidf efstdy-hdiAls CoRA B PPN Hg pockets 21a, 23a, 25a,
- 27a, 29a, and 3la in the pad 1la. Simlar to pad 11la,
the pockets 12l1la, 123a,125a, 127a, 129a, and 13la are
radj al | itko . [k ndi ng_whegel in .
1355 o ReC e TRraEoRe ol et P 295 "HEE 055 B craim
10 Wiaskeis d8a wited 2ias andipockess daRetepdlddfFawhehng
simlar and symmetrically | ocated on opposite hal ves
averge eafe? 63 HECY arRr1avonAdet t +oraf | §, MPoeket gss-
121a and 123a are elongated in a circunferentia
direction around the pad Ilia. In this pad Ilia,
however, pockets 125a, 127a, 129a, and 131la are
el ongated radially away fromthe grindi ng whee
opening 13 9a. These pads Ilia and 111b are the sane
as pads 1l1la and lib in all other aspects. [0069] It is
additionally contenplated that a center of clanping of
hydrostatic pads could be affected by controlling the
pressure of the water applied to pockets of the
hydrostatic pads. This would | ower the center of
clanping, noving it closer to a rotational axis of
grindi ng wheel s of a wafer-clanping device. Mire

N - o o B o
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invention are made of a suitable rigid material, such
as netal, capable of supporting the wafer Wduring
wgnroosdosg4 oper ati on and of wi t hstandi ng repeat ed1/US2005/001732

grindi ng use. Hydrostatic pads nmade of other,

simlarly rigid materi al Sg not depart fromthe scope

of the invention. [0072] en i ntroducing el enents of

the present invention or the preferred enbodinent (s)
theieof th%rartlc es "a" "the" and "said"

I 5t Heh PRAL TPRehEe abe bRGdRonar E’Oefipftﬁée

duriﬁigﬁwrﬁilﬂ&‘%f SFHE wSPRPILSE n}gY rlﬁafhgdhﬂgelg he
‘having" are intended to be inc dglve and mean haP
hydnafdyat imypdd eeftbriohed: el enents other than the |isted
elenents 7 ari ous cha es coul d be made in
t he above‘%ﬁ?h@%?ﬁﬁégéﬁqgrr F O %@%%o%%rb?gtﬂelndlngl
the ibudntion,ngd ta ivorlpiendad-thad @atda rmides coRtalnedninyogy

t he above description and shown in the acconpanyi ng
alsqhaiiitigs asHaT izt e'%"prf‘et%ﬁ%@”lg |t hysowgh | Viee anenbet ;

| td
h;d?osltézﬂ| g&agﬁ]or use i n hﬂealﬁ%% Eorkp?%%%vd]ﬁgl?rgflmt
grlqgﬁngﬁwhyaﬁ uﬁﬁrauhﬂqnghxiﬂnogynguhémbﬁme@iﬁh the

rostg%1 ad conp%%”ﬁggéia body for hoId| 3@%&;@@ by th
v e

bodysahfdacfexa;n»@f e i NY I ZHHA aXI s; an openl ng forned
in the body for receiving a first grrndrng whee

t her et Iartod@raatnmeem:ga@@terﬁonmetdw :trhe:hmrbqaipc;md ansting

darfind 188 ¢8RS I T e Do Rtbod e et

for pcrrokz&tilfngr aprrQyiidi I’.h@r&:l*é&f Tbe%ﬁveké@i Lusaich HC!H%‘Y bcﬁgh/ @
wor kpi ece and _for applying pressure to the
Workr%e&s. 8se der ﬁé’P&Mlﬁ@ RFSSEREeo e Fdisk etotiaviane aluring
rln&gh I KeteS Wy r of ts t bod
T B At S5L IS aF. RS ity diipeed
relat:han sor at por@ﬁohhefp@hbepadpha&alarea@d Q)ﬂ heey D Idd it ng
at aSY rfaci a SS th%g about 0.26. 2 .
2hyardeta Qﬁe romy t rFﬁntﬁrcP§|ﬁ@fdM%ﬂQﬁ%ﬁgduﬁnd

ratio gf feeedrae%%t f%%taacgnafcﬁe EB il LRIk] r&gl

surface area i s about O. ostatlc pad as
PerlEbFrﬁerﬁﬁQEnOélaﬁﬁﬂlomhenegnaadrdhpomhdnasawf@@@dye@aone

I n Qut _225.cn? (3 )
pockpSy, E88  FPER 288Lbnc B2 AT phRERELCLRR Fowhbigt ot
hydrél@ﬁ/a’otclps& appsakd pobketnstbiagenar %ia‘m@ﬂn@r Bdssure to
bel ow the horizontal axis of the body.5
the woukpieaei dtpahcadreet regien Wheelannuﬁeoonpr|5|ng
mul ti pl e pockets and further conprising drain channels
bet ween at | east sone of the pockets for renoving
ekBessAfhyddoftatithpagoakesst eaebhpoakel acenpui shBGein
h fn ih%ectlon gort for introducing fluid fromthe body
< Jﬁ‘?% R PRshBCTPIRSBBLKEF e 2dBgdPsthei enpamosket,
the 5&4 dPpiPihd ShBLMLRL YHETSI Aot bEQ gfﬂ% régsggg badyy, .
as a peripheral edge defined by t ody and a center
workpieee aat ytleeredsponti bige t one hpoakes, oéandtaﬂgenbeﬁnghe

Spa0§§c§§%$%tlc pOCMhsée%e ervefr%a%%ggF ﬁgdggﬁpﬁnﬁppﬁséde

body rsahcalt ithat oclper tieasredisai Os penépbepatwedge and being
| ocated a radial distance fromthe center of said

opening. 7 . A hydrostatic pad as set forth in claim®6
wherein the opening in the body is forned adjacent a
peri pheral edge of the body. 8 . A hydrostatic pad as
set forth in claiml in conbination with a grinding
machi ne including a first grinding wheel received into
t he opening of the hydrostatic pad body, a second
hydrostatic pad, a second grinding wheel received into
an opening of a body of said second hydrostatic pad,
wherein the two hydrostatic pads and two grinding
mheels are arranged |n opposed reIatlon to each other

oy o o o,



pressure is applied to the held wafer adjacent

peri pheral edges of the grinding wheels and adj acent
woeoisphsisal edges of the openings in the pads PCTLAS2085/001732

set of sem conductor wafers as set forth in claim?9

wherein the set conprises g4 |east 400 consecutively

produced wafers having said inproved nanot opol ogy and

formed by said single setup. 11. A set of

S%Q;co ductor wafers as.,set forth in claim210 wherein

t He’ se PLRELF $2hste g¥0- wepEFR, inoclapmsgb wherein

rad S GoCd OF rhésSc i im 10, i
. _each of the mé%%%ﬁ ?% tﬁéﬁggéqgﬁgt%%béégﬁy%élf%hﬁégegad £o

diffsreqantrarivakes ahdB redgs . ol khe osetpodket are
nonﬁH?%ﬁﬁP@ﬁ%§° g%ﬁé”éa 1S set forth in claim10 wherein

each wafer s an inﬁ?oVed nanot opol ogy with average

peak to valley variations of about 8 nmor less.14 . A
ﬁfrostatic pad for use_in holding a workpiece during

h .
grii‘mdi By HIAHAFE Aok Rt eysefr ifrlitly imeslaimthe wherein
t 1Redroshal it Rad- rdsing., & body. f.or_ hol di ng_.t
2= Wor kpi ece r%zu” ngﬁé:gﬁgnéﬁslrﬁ%atcﬁeﬁb%lyg AV HY B \9\%?1_’ rk]f?@gt
abougyf.dc & iareea santhda wentfershet kgpdinidyy alrs o havihdgy, a
hori zontal axis passing through the center; an opening
formed in the body for receiving a first grinding
wheel hheretly-eugh d %rg,g%ﬁcrr%ér i t:h, the workpi :
t he openiﬁgthaving aﬁggaipheral e é%idg}fggﬁmﬁyhfﬁgﬁgfeln a
Spacpagy baswerir theehiahongla edast @f; tite |gaistdione wioeKetwhen

; i h and in apted for_receiving
reced P e B R rREL AR dy 00 HrRe A6k Kot FHhe I\ &
portfibni dfbahei pochetweddet he BRAYINATD Ah@ MK RILCE ket

for @Eéying pressure to the workpiece during

or a
edgegPPﬂd refd He abné Sp6EK ONEhBIEAG UFIEr Afgediich apadiiald yis at
1 gpposed; at,i .0 A ROLEILO .t he .per.i pher edge

eaSof saiglgggn%ngggﬁgg ngﬁgf %P%%ﬁn elprgﬁgiﬁg%%%nter
of said opening; and a free region fornmed in the body
between the peripheral .edge of said opening and the
rggralgyh3§ﬁ§§g8€&ﬁepﬁécﬁ t SEhéoF8e re@ilerd mhdidng
compe@Bshfupl 8dasopbbakrbhgrhydrast at S‘caaﬁgﬁﬁ@p lo#)%%.sed
substantially no clanping pressure to the workpiece at
relaghanf feethegppanihenofntheebods. aAdhyterstiat iseipgad ras

. set.fo ' [aim 14 erein the free region is ,
regl?écééséép?%gnggﬁwgaaetﬁg Pﬁ518ﬁ§rﬁgcﬁg9? gﬁesﬁéé opening
and applyisg subsbanthal L¥dne1ti,anphBgelr osUEe s 0 the

wor kpi ece at the edge of the one pocket, said edge

bei ng spaced apart fromthe peripheral edge of the
ni i h.th t ee region i he
8%?%&2%.%%§£§§E§g?%s§§§i%Epg tagggé %BrF%aFW éﬁa%HF%ger
comppheirg ra reecand dbsdpnard &resrohe genheingf whbBel received
into© eniqg%in thE gﬁd to different portions of the edge
ot t RSO Bt KBRS af @R AP Y ntBE ohoshPdieggandl pwo
grindi iy A0S B | 5o DRE ASr&&ted OLh hobPoSbal L8 VBET ?bnegEP
| east one nmeasure of said radial” distances is at | é&as
othemperit holdingethe vedipteod therapetvagni anthprbodying
: hy atic.pad as.set forth in claim15
simul aenreeolAlﬁs a&jél%éfcei n%l%egt%gﬁdjan%e‘? pH% AV OEHgESEE - ¢ he
grinding wheel when received in the opening in the pad
and a radially opposed portion of the pocket edge is
nonuni f orm al ong sai d pocket edge and wherein at | east
one neasure of said spacing is at least 0.1 tinmes a
radi us of the opening in the body. 19. A hydrostatic
pad as set forth in claim 14 conprising plural pockets
arranged in radially opposed relation to the opening
of the body and wherein said free region is forned
bet ween the peripheral edge of said opening and at
| east one of the radially opposed pockets. 20. A
hydrostatic pad as set forth in claim 14 further
conprising a second body and a second grindi ng whee

Y " o



